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SUMMARY

. Title

Development of industrial utilization technique of starfish collagen

. Purpose and significance

Development of industrial production system of starfish collagen

Study on health food and cosmetic function of starfish collagen
Development of functional food and cosmetics using collagen

The productivity improvement of marine aquaculture and multiplication
by relief the starfish

Activation of domestic bio-industries by the development of

high-valuable collagen goods

. Contents of research

< 1st year >
Establishment of a industrial extraction method

Physicochemical functional property of starfish collagen

< 2nd year >
Studies on biochemical characteristics of starfish collagen
Development of functional foods

Development of a functional cosmetics



< 3rd year >
Evaluation of human safety of starfish collagen
The application test for industrialization

The revision of related laws and promotion for legal permission

O O O O

Protection of property rights and technology transfer

IV. Results

1. Studies on the development of industrial utilization technique and
industrialization of starfish collagen

In order to establish an industrial extraction method of starfish collagen,
the conditions for pre-treatment including calcium hydroxide, and reaction
temperature and time were investigated.

The condition for using acids, alkalis and enzymes were also investigated.

In this studies we developed two steps for purification; low-temperature
extraction step using trypsin and pepsin, and then the purification step using
acetic acid and activated carbon.

Consequently, it was possible to produce the atelocollagen with high
purity. Using an alcalase, we also developed a method for the industrial
manufacturing process of collagen peptide. This collagen peptide would be
possible to apply as medicals and cosmetics, etc.

In order to develop the collagen beverages, we investigated the
processing condition, flavor betterment, added coolness, material mixing ratio,
production processing lay out, store stability and taste test of the starfish
collagen.

As a collagen gel product development test, the gel formative ability,
increment of nutrition factor, material mixing ratio, manufacturing process lay
out, storage stability and taste test were measured. For the collagen cream

were material mixing specification, manufacturing process, storage stability



and quality evaluation were also examined. In the case of collagen mask
pack, the manufacturing tests including material mixing specification,
production process, store stability and quality valuation were evaluated. The
manufacturing test of the collagen soap were conducted with saponification
condition, material recipe, production process and quality evaluation.

For the mass production system of starfish collagen, the methods
including the pre-treatment and hydrolysis tank, continual centrifuge, dialysis
system, activated carbon filtering system and UV-sterilizer were designed.

As the productivity improvement test, industrial quality standard,
industrial safety management, and human body safety control standard were
set up for the starfish collagen. These data will be used as a fundamental
industrialization data after checking the economical efficiency.

The starfish collagen was registered in the International Cosmetic
Ingredient Dictionary. The specification of the collagen as a food materials is in
process. The contents related to the industrial utilization technique were
applied for a patent(application number 10-2005-0047528, June. 3. 2005), and the

technology transfer for the production of collagen mask pack is in progress.

2. Studies on the functionality and safety of starfish collagen

The physicochemical functional properties of the starfish collagen were
investigated for the industrial utilization.

Starfish collagen was revealed by SDS-PAGE that it was similar to the
type I collagen and molecular weight was about 100~200 kDa.

Solubility, moisturizing property, oil absorption ability and emulsification
stability tests revealed that there will be no problem for development as
foods and cosmetics, even though the denaturation temperature was lower
than mammalian collagen. This result indicates that the starfish collagen will
have potential for the alternative sources of mammalian collagen if we can

improve the thermal stability of this collagen. Of the ethanol extract



(50:50/ EtOH:water) of the enzyme hydrolysate, angiotensin converting
enzyme inhibition activity(ICsg) was 0.601 mg protein/ml. The free radical
scavenging and antioxidants activity of starfish collagen was measured to
examined the anti-aging effect. But, it was lower than arbutin and vitamin C.

A little antibacterial activity was detected with the collagen peptide and
no immunity was detected. After 10 minutes testing, moisturizing effects of
atelocollagen and collagen peptide showed 51.3% and 43.2%, respectively.
Whitening effect and UV protection effect were little activity. The heavy
metal (lead, arsenic and mercury, etc.) was not detected from starfish
collagen. And, the result which was measured with the contamination level
of microbes(a bacillus, a coli, a pseudomonas aeruginosa , a staphylococcus aureus
and a salmonella) was negative. Starfish collagen was administered to a rats
(1 Kg per 2,000 ml), and it seemed normal and no acute toxicity was
detected. The white rabbits, it was safe even from the skin toxicity test.
When 15 people of each Adult men and women were conducted for human

skin patch test, there was no erythema and the edema detected.

V. Application plans of the research and development results

1. Invention patent of starfish collagen extraction : After registration,
technology transfer (Amaranth Cosmetics)

2. Physicochemical characteristics of starfish collagen : Contribute to an
academy

3. Result of human safety test : Application as submitting data to KFDA

4. Starfish collagen foods (2 types) : After registration to foodstuffs
materials, promotion for industrialization

5. Cosmetics of starfish collagen (a kinds of 3) : Technology transffering to
the participation enterprise (Amaranth Cosmetics)

6. Registration of International Cosmetics Ingredient Dictionary (ICID) :



Application for industrialization
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M3 AHe sdE 2 21t

Al2d AE L WY

1. A&
7R = BARAl 713 713 s 35 AAY vigoA BES o] 838}
o X3 AL FE F2 §7]0 ol AFANA FFsgor, s A
At o5 A2 2 ddste] -18TC WAare R#AstAA Aol ARSI T
2. U4

O 4E9 2 mie Askel 20% HFEA 2 miZk Bl Y AF B ol

22. 234 ¥F H &9 573
e ] 42 A15F9 hydroxyproline®-S Woessner(1961)2] W+

o2 ZAsto] Kimura(1993)9] Wil wet ez kst =, AlEd

o 05 mlol 2 <o 6 N HCIS 718 130CoA 6A1 752 715533 &
oAztete] 2 NG 50CAA 7t AxF T 5 ml FHFE Jetanh 2

% 1 ml& FH3te] Chloramine-T-§ % (Sodium p-toluenesulfon chloramide

trihydrate 423 mg, DW 6 ml, 2-Methoxyethanol ethylene glycol monomethyl

ether 9 ml, Acetate-citrate buffer 15 ml) 0.5 ml< 7}stal 30ColA 20&3F b
SA S 60% FG2aAEA 05mlS 7}ske] 30Col A 5EZF v Al F T o

719l p-dimethylbenzaldehyde-& 9 (p-dimethylbenzaldehyde 6 g, 2-Methoxy

ethanol 30 ml) 0.5 ml& 7}3te] 60Tl A 20:27F §E3A1Z T 30T oA 10&
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7 WZEe ERFFEAR 557 nmollA FFEE FA}ASH, AR FY

hydroxyproline3} &2 hydroxyproline %A ¢Fo 2 24

(o}
r
juh)
ol
X
=
Lo
ol
o
£
T

3t FeAY S5 5 AEE 105CoA Axst dAy3 =471AGE =

galo] AAse HEL WEEE Yehhic

2.3. o|3}3tH 54 zALE FEAY FEUH

FeHll S Kimura 5(1993)9] el mebM FEad B7HAelE 2335
WA AHstAS Al 50 gE

1,000 ml 0.1 M Tris-HCl buffer(pH 8.0)° 231 7ColA 48A17Hs <t wwks)

O

I AHES 5 mm’AV|E Adste FHFE U}

(2

A FZ3F o cheesecloth(60 mesh)oll o #}st A& AAEE](5000xg, 20&)3}

stk 27HeAd SRS Z2Hl Aol 20819 05 N acetic acidgE 73}

48A17E EF Wkt A 7ColM FE8aL, A 7 Sl FE2 E

O

(70,000xg, 1A17h)ste] FFAS FHstAdth o A4S 002 M NaHPO, &4 o=

=45t AFFAL

| .

BN
>
2
o

24. Z2 type XA}

E7HAH 27 F=3 =z 9 type® A
SDS-PAGE(polyacrylamide gel electrophoresis)dlell X 719 &S A3}
ZA3AY. =, 5%9 polyacrylamide gel =2 pH 7.0°914 2+ A189 8
mA°l AR{E 8AIZ ¢ TN e ngHMES - WERA & = 400 ml
: 70 ml : 530 ml)¥} FAHN(ZFH 500 ml&o| Coomassie brilliant blue 1.25
g) ¥ gAA(WeS 50 mle} WERA 75 mlE 1LE F&)d EE Lol A7
P& WEES sttt oW 283 FEGM A A type Q&=

4 A4 2HA(18)e 8590,

- 26 -
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2

ZA8 9t AE 50 mgS 0.05 M HLF o=

(pH 8.0) 1 mldl &3jA7] & FLS SFAo=z FFPstE Sephadex G-200

column(0.9x60cm) o2 st ow, #3333 EA (OPTIZEN 2120UV)E  AR&-3F
o 280 nmoll A o] FFEE SAHSAY. EAF SAH A REEZ

< carbonic anhydrase(29 kDa), bovine serum albumin(66 kDa), alcohol
dehydrogenase(150 kDa), B-amylase(200 kDa) ¥ apoferritin(443 kDa)©| 0.1,
A

collagen peptide®] FA&-2 MALDI-TOF mass spectrometer (Voyager-DETM

N\

oy

=

T3S Andrew(1964)e] W o= A 1

M

STR spectrometer, Perseptive Biosystems, US.A.)E Al8-3l] S 3ttt

26. 83 =

(60 stroke/min)st & HA4EE
= A8 AAY AL digh FF5H M8 ZAFHS AUEE(%)E Y

ER 2l

27. 58 R ALESFY
ReEs AWESFES Lin 51974)0 Bl el 83 2 o
AZEOMm>x110mm)d] B3, R54Ee AT dAZF 2552, ALEFS5E
& YFe WFEHE shstel

20T
527 AGAAT olF AL @AS0xg 20%)5te] FFAL AANL 27e]

A2 deRn, A% FFEe AR 99 TA 3 298 TR

Foz YeEhh At
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28. w34 R 4AA

=2

3} e AL Wang¥ Kinsella®] *H(1976)° whetr LA Fo] ZebA

]
T
(100 ml)s 7kstd Ao 30&3t

o,

HAZ F 60TolA &3iAIA

S8

AA gAL FA/E BAAN F TR0 m)S shste] A sk
of e T e Qi e Fom ol ¥i K34 U AN F
g AR ol8aAT. AHEL ABE ANEDAS0xg 15H)FA F A=
goe] Bolo] e 58 §Ae) RIS Jou &%) UEIAT F313

qL FaldS oA 7FE@B0T, 30%) 2 WZH(15T)ste dAlE(450%g, 15
R

Zepe] WAL EE 01 M 22HE o] 83t 0.03% FTAEHS vhEe] &
EHE JNAEOstwaldd=A)E S48t 7S FA(EFEEY] AE -

Fudgds votslr] 93 HHO=Z angiotensin [ A EA(ACE)Y &
e AE3}IY. ACEZAL Yamamoto 5(1980)2] WHo 2 =AU =
AlE 100 plol ACEZE 4 100 pl ¥ 4H4Ed(pH 8.3, containing 400 mM
NaCl) 200 pl& 7}st Fo 37ColA preincubation AlFH T &7]d] 7D ZH]
125 mM9] hippuryl-histidyl-leucine€&9 100 plE 73t ©hA] 37CAlA 1A%
HEE&A1Z1 & 1 N HCl 300 plE 7heted wha AAAZHTE o 7]d ethyl

m

acetate 1.5 mlE 7}std 1527F wwkgh & 3,000 rpmeoll A 1083 A4 2 A A



HM3Z AFE sAUWE X 2

A& dep sk FARS AR tlale] BAEE 100 u1E A8

om, &FE 1 N HC 300 ple 7} thS ACEZR&E A 100 e 7Hatgict

211. =34
2.11.1. Free radical & A &3}
Fesid S Thetsl]

< Blois® % (1958)° 3t DPPH(1,1-diphenyl-2-picrylhydrazyl) 20 mg<

o,

]

A3 Wyow IS HEIAL. FasTA

o ghg 150 mle] =% DPPHE&Y 600 plel DMSO 250 plE 7habal 2ol
qEEE 3Hste] 1023 ILGE ta 517 nmo| ANA hzde FF=7
0.94~0.97°] H =% ZAds}4tt. o] DPPH €9 3 mldl] A5 7l38te] ¢z 3]

He T 1087 HeAA FRES 249 UL FBE PAAE DPPH radical

EAEE AA e AEE AsHusgt =, A5Hd 10 mM y-Linolenic
acid &9 3 mlZ 4 mg/ml =9 A5 0.075 mlE FH7tgh 4 TolA 24

5
A AR T o] E3A 0.1 mlE EtOH 4.7 mlel| FH7lste] wwkst 3 30%

—_

Ammonium thiocyanate &% 0.1 ml?} 20 mM FeCl, 0.1 mlE 7}t 3&3
3

o

WAAA EAA 713 500 nmol| X FBE=S SAHS, ARE ¥

N
&2
rlo
N
M

3} Bl sho o

212. ¥ 2 FgFFo] 4
2121. oA =3
Radial diffusion assay'= ©]-83} S. aureus KCTC 19163} E. coli D 31

o g AL =AHSFTE S aureus KCTC 19163 E. coli D 31S TSA

- 29 .
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n

(Tryptic soy agar) plateo] HE3 §, 37ColA shF&t viFsdtt. Mg +,
TSB HlA] 3 mloll 1 colonyE HE %, 37ColA st widatdet. wigFe

TS 2000xgoll A 15% 7+ YAR2]8kaL, 3 ml PBS buffer (pH 7.0)2 33 M4

A7gg -2 working bacterial stocke] 2 4 A PBSE F=& I|MAIA F
H5tA ok FHIg 50T LB vl Aol working bacterial stocks 23 EEoj4 Z
o= & 50C water batho]l ¥+=9. E. coli D 319 7

Stereptomycins H7Fst Atk HEFH O Z Petri disholl o] £ = LBE ¥
T oF 30% Tt Ao Fol 2A st FudA 2Pl A&kt LB Hi
Aol AL o3 2tk 5 x LB broth, 20.7 ml; PBS (pH 6.8), 20.7 ml; Low
EEO agar, 157 g; NaCl, 05 g &3, 58.6 ml&A4S 54317 ¢804 2 mm

A welldl T3 /72 F=E 717 samples ¥il 37CoAA 75t al ek

N

121 ¥, clear zoned| Z71E =43t A& skt

2122, &% 84 F3
Candida albicanse PDA (Potato dextrose agar)oll & 3HS 30Tl A 484
2+ v %, 50 mle] PDB (Potato dextrose broth)ell 1 colonyES % F3lo] 48
F oAl vl 3 v 2~4A13F F2F O 30T milgF & & HTF cell
9 F=7F 1 x 107 cell/mlo] H=E 343te] B4 Ao ALgatAtt g4
3] ¢ 100 ul ¢ sample 10 ul 275 96 well plate o ¥ F 630 nm

N FHE £ FAste] FHY /TS BASA

213. B EH
MS-2222 whH A7 "epgjole] TS HHG §, 27kE HBSS ¢E &
°]-&3}o nylon mesholX o718 & o]A ¢ FFq5 7

percoll & AT} 500xg, 40% &N YAHEHE



M3% ATHY SR o Bt

2 % YA] heparin (10 U/ml), penicillin (100 pg/ml), streptomycin (100
U/ml)S H3 = HBSSOlA 400xg, 5%t 33 A&t Axe F+=

0.1 % trypan blue® ¢4 %, hemocytometerE ©]&3te] 8 x 10° cell/mle]

H

& ottt WgHEY AFAZ A= PMA (phenyl mercuric acetate)E Ab&-

ol

1931, automatic photoluminometer (Bio orbil 1251)& AM&-3te] ZA3A .
7} test cuvetteo== 0.7 ml luminol, 0.4 ml phagocyte cell, 4 pl A&l 300 ul

PMA (100 ng/ml)S H7Fete] A= £3 oF5 A

214. REA

AA AGE Fo 42 1082 ez =5 & Auio] AF 26 em =2
el fe aen ngAs FR4E 247 mxad oL ARd F
Corneometer(CM 420)2 FEIFS S on B8 BEA A A

2.15. 7|4 & 3

2.15.1. tyrosinase $A A s A3

2 AF L tyrosinase?] 7|5°] AAEE AEE B vy ansE Adsh=
Ao 2 96 well plateo] 0.1 M phosphate buffer (pH 6.5) 220 nl¢} 2}+7}+<]
Tx29 AE 20 ul, 1.5 mM L-tyrosine &< 50 ul ¥ 2,380 unit/ml<]
mushroom tyrosinase 20 plE F7}ske] 37CoAl 1027 ¥WHS-A1Z1 £ ELISA
readerE AFE-3l 490 nmolA FFTE FAHPoH FAFELS A5 dAl
phosphate bufferE % $1th. Tyrosinaseol teh A& (%) te 2o 93
Alret At

-3 -
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Tyrosinase AN &(%) = 100 — _((‘2%2—’,))‘ x 100

a: 3IAFA WhE T FHE
b: Al5de WHE T FHE
a’, b’ : Tyrosinase W4l bufferZ tj|sld S F3=

2.15.2. Melanin® A %

H]

ME
ol
rr

B Ao AE melaninM A

}_

HA AFEEE A5 melanind 9] A FS SA3IATE BleF1 ME=

wh$-22 frefl BleF1 AIEE w3t

DMEM(Dulbecco’s Modified Eagle’s Medium)®] 10 % Fetal Bovine Serum=
H7EE ¥iA 2 37°C, 5% CO, 1A v gstitt. ME7} confluentshAl vl
=W PBSE Al 3tal 1% Trypsin-EDTA £9& dAH 37iste] AEZE wo
9 5 dAZFY] wAE 718k 1000rpm, 537 YA E SRt d4EE *

$ENS AAST, oIA pellete] WAE H7bstel TR AHAL F AL

=2
tow
1
ol
28
£
I
=
o2
ol
o
2
)

2 ZH3to] 1 x 10° cells/mle] 52 AZE H|X

3ty 1 x 10° cell pellet>

4
0
_)ul
Ho
lo
ok
L
o
fr
o
o,
e}
o
ne
K
Y
bl
o
Ll
N\
o

2 ZA3% & Z}Z}o] 1 N NaOH 1 mlS 7}ste] water batholl A 10E7F 71<€
StAT. &3] 52 MEE 475 nmolA THEE SAHSIT. FA melanins
o] 83} AL standard curveZH-E melanin ¢S A|4Hsa, o] ©AME o
AF=HES AgstA gL tixadd Hl sk

melanin %9 7S YER AT

lo
e
£
Au)
=
4%
£

melanin
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H3E AT

te] 9] 34(240~350 nm) HolA &

A}E-E

=
=

(OPTIZEN 2120UV)

A8

i

o)
T
W
B
<]

A

FAtt.

Dorno ray(280~320 nm) 9]

3 4F A=Y

=
o

2.17. 7]

KeR
=

9]

st =7HAME] 22

171 <l

Ns

el
=

s8

BAFoZN ABALE 7EA

tad 28a =

3

A A]

=
=

H] &, A

4 IFF AXAE

=
o

2.18. 7]

el

age AR WEYE, Az

o
il

Bo
W

Hi

wK

Atk 28 Fep vl Blvg 20, s HlE, Ax3A Lay out ¥

ol

2.19. AAA AF

N
&o
o
qr
MR
Nlo

2.19.1.

)9 WHos B

<

LAl A 2003-23

el

Z] %

A
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iy

2.19.2. v A}

2193. ATF+=EA4 AlE

—_
fite)

=

o

g

170 Al

=
=

250~300 g) 67}

=
&5

A

(

4 g=

o
=

ICRA

ZENZIEA AF 1 kgD 2,000 mi7HA]

No o =
BE &FES 3

o] FFatark At

9] £2(20:27) ¥ F%E(50+10%)=

d

[e]
=

FA o

S

Z++7](Light 12hr: Dark 12hr)2 =4

219.4. Y EEA 7]

=
=

E7](20~3.0 kg) 67}

9o 25x25 cme T Wol A

212004-805 )l uwhe} 2 A

0.5 ml&

=
ar

bl Abg

S

A A

S
=

299 @

o

Fal 24A]7F, 48417, 7241 2H LA

S

=
=
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A

= 74t

=

2iAle] MAX 0|27

l..

w2
1. E7HAHE E2HA9 A9 E FEx4
1.1. -%l_;_ 3:17_(1?4
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Ca(OH) &0 12417t Eot AHe e O& exz &z 7}
Hﬂ

Zxstel 29 3¢ UYepSiTh A &

oy
H
i
4§

Z AolE Holx &skont &7k FEHAle] 9w B vAE TE A S
S 17#H3H 5CANA AHgste Aol vpEA St AR QT

i
i

a9 3. s Zs Ay 22d VMY &4 UVt RS EY 34

12. 249 & WY HE

1.21. 3F &7te] € 549 9% g =

FAEHd s 1.5%% AA S Bk A¥S 24, FASMUESH, trypsin
==

o] &5}

o

2~
o=
2 £SEE 86.7~100% 2 H|=3FOoU S8

trypsin©] 5.8%, FAFSFUHEFO] 0.5%, F4ko] 0.3% = & xolE H AT
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77K

M3E

Degree of purity(%)

Yield(%)

Method

98.7

0.5

0.5N NaOH

100

0.3

0.5N acetic acid

86.7

5.8

Trypsin

ol

E7HAH A

I g0 wol AAlAe] Eo

G
A
A8

it
ol

7

RS E TR

T fle d@xe] Aok a3y

Al

el

11
=

A? telopeptideZt AA=HRE=Z QA FAAdo]

e are st

[e]
e

7

}6]'

gk Q40| o]

iy

del o 2

L
T

3}

AAEDAZH o] &

=]
T

IR

S

Ho

b E7HAbe] A

3
p 4

gl 245 AlA

T

ahej ]

FasLEoR AR

b1 9

S

% 54

e

N

O

¥

§‘l—

1217171 4

9]

T
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£ & 39 YEtlt A wezd a4l Tl

B3| && 87.7~89.8%, F

&2 56-59%, TEE 860~-869%2 & AolE HolA ¥y & ¥ =
S 1H T W Alcalaset} Protease NPE AM&3le= Zo] £& AS=Z AlRHTL
i 3. FHFH w3z 52 FA FE 2
Method Degree of Yield(%) gree of Reaction conditions
hydrolysis(%) purity(%)

Trypsin 88.9 5.8 86.7 25T, pH 7.6
Alcalase 89.8 59 86.1 60C, pH 7.0
Neutrase 87.7 5.6 86.9 50C, pH 6.5
Protamex 87.9 5.6 86.5 50C, pH 6.5
Protease NP 89.1 59 86.0 50C, pH 7.0

Aol AuHo] YATRIl st
Zol® #E3}E 5 WAS Loy 1 AseE SHE = asta ol

gl & Asjasle]

trypsin ¥ alcalase®] 7% E7MAHE] SEXACZHE ZHY e 7Hsskdth



124 atelocollagen®]

FeE At wehA

trypsin®. 2 1z} 7}

Fee w07l ANA

FEHNT FHS AAT AEE pepsin

o= 23 TRl An kel gl 795%, ¢&°] 50%, wE7F 883% =

FEE A

R 4 ALAA AL FA F& 2H
Method Degree. of Yield(%) Deg'ree of Reac't?on
hydrolysis(%) purity(%) conditions
Trypsin 63.7 3.7 88.5 10C, pH 7.6
Alcalase 55.8 3.0 86.8 10C, pH 7.0
Neutrase 35.8 2.0 76.3 10C, pH 6.5
Protamex 32.3 2.5 75.9 10C, pH 6.5
Protease NP 41.8 2.8 77.5 10C, pH 7.0
13. A9 4 FA
gao o8 F23 ey &= FEATIV] At 2HEE s=EE
2 Pl £E 2 $4< IS 2HE Y 4 2 59 eyl 294
o wEe Y vt weE FEENeY & B/ AAY 58 A
) G4 e 3%/ AR Aoz woHALh = FAe &7t 8
6~88%°1d o] 3% AT HZ 98~99%7HA FFHASH, FE&& 4~
5% U] e FHA &AZ E40] gidt. T3 AT AgE A
Fo WAL FPEUT oA Paste Tk Asieh
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Id 4. 84S AP sxo I E FFAY & W3

a9 5 49 HYsxd wE A9 F& Wsh

1.4. 2249 A F AJAFA
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1.4.1. Atelocollagen
7IAF 2 5-F atelocollagens AFF A o2 Aqbele FAHS 19 69 g

=
O A=TE FE3 BHAEE g8k 1.5% FAstd w8 FollA 244

=
4%

)
offt
2
El
T
o
0
oo
il

2 AlFstd viEgd =24 AAGL {714 o83t
5

ae}
-
N
o
o
u
PN
12
e

% pepsing FH7}slal 10ToNA 244 7F

4 8
o

jg

>,

AN E2ste] 5% NaClZ S QA8 1225 TP o] AL

O

fie]
o
au
e}
o,
rlo
k|
rio
¥
N
il
o
2
o
i)

&+ TAXFTAx @ A3t atelocollagen

= Axgdd. e AL gAY HAS WA s 10Colstel A B3t

a4 71553

Pepsin, 10C

%Y 6. 2712l Z 82 atelocollagen®] A 3d I AHE.

1.4.2. Collagen peptide
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>

Az7h 53 B7AEE @338t 1.5% S dE89 SolA 2447Hs<l
wHksk oy B2 AlFHste] vEgA EZS A ASH alcalaseE ©] &3t 6
0CelA 3~5A1%F &<t 7kt & JAdd =AS AAZH. o3l {714
£ 7lete] pH 3022 AT v 1245 ¥A &5 d4dEEste 24
7 S AAS & gdEE Felste] AR gt o

ol gFAZ AT b5 AL At collagen peptide§ S Az 3Hrt

2,

F71 FAANAM ALElE AHEL collagen peptide 3~5%%] &Ho 2 3IAF &

A2 B4 & Qor TUE ARREE BHAY LA Boo] s,

A =

1.5% Ca(OH), [:> Alcalase, 60C

3% At

1

1% 7. Collagen peptided] A3 AFZA.

2 874 289 o88A 754
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21. B7HxkE] E2-4 type

E7MHERE FE3 S99 types EotR7] 98] SDS-PAGE

(polyacrylamide gel electrophoresis)stoll Al H719& = AAS AHE 19 89
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A B C
a9 8. BE/AE 25 E F&3 8419 SDS-PAGE Z ¥,

A, Acetic acid solubilized collagen; B, Pepsin solubilized
collagen; C, Soluble type I collagen from calf skin.

ol

Ityped] Ze}de & 9 gAY 7 A%

BHSEA Exste] AA FEpAe 85~90%E A} Kimura 5(1992)2
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22. E7HAME E84 BA

Pepsing o] &3t 228 B/lAle) Zehue] BALS gldgoz 23

200 kDa°|o.™, pepsin®. 2 FE3 ZHdlo] 24to g2 &3 SR &
Aol I AL Aoz yehyt ole FE AN ZFehd EAY
telopeptide#-i£°] pepsin°ll Js 3 = A7 wEolztal Atsdn. 2L &
A5 100 kDad] FfEte]l= 3707 YAAF2E oFa o S F=
s FA Y wabdet of Fol wEl 179 arls, 27 BARE, 37HER ¥
AMEE EEEHo] FEEH B AFNAE pepsin B 24 FF2 BT EAEF

100 kDa®l aA}&3} 200 kDaQl BAFETHo] AZ= )

¥ 9. Pepsin 7H&74 E7IALE EA9 A F 53 23
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Alcalase® #3813 E7FAME] collagen peptided] EAF S 2745 19 10
o el B B¥E 1,800~5400 Dad] Ml A vlmd 124 &
ettt dutH o wio) FF 7hed EAFE 3,000DaCE Hil 3o E
7FAHE] collagen peptideS 3H4F 2AZ o] & 4% i< AFE FFHIL

QR EWo] WESe] U¥ ) Bk % coating BHT} U2 Ao sl

Vopager Spec H1=>BCNRE00)BP =539, 15216

: s
o 15

185909

N wny uen ¥R

% oIntensity

0 o]l B
R ek Spte

37 29050

Pilk ‘
104

A ‘ 2 ‘ 4 ‘ 1095 ‘ 598 ‘ 10000
Mass (mfz)

I8 10. E7FAHE] collagen peptided] #X-% &4 A},

23. =

E7xbe] F2H e pHell W& §3lx WstE ' 110 JeElAo 24
FZ ZeA9 F$ pH 40827 A= §a=7F 92~95%=2 FE3HoY pH
50914 40%=2 FASHA AR S™ pH 9.0 o]de &ze] JHdME 23~
25%= &=t FEU Pepsin = Z2HAS pH 3.0~5.09 G olA &
=7t 93~98% 5 HEt e T4 dgoMs 75~78%= It A

A7 GYNAE 52~55%F Hehith 4FFA gl A Sz
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A Zehae) we HEYUL o83t gel AT sl 5 Ao WY
A0 w3 Bople 2 5o ned 9 ANFrEde H4F aA
o Fgo] FH5d Ao B

# 5 E7HMAHY EEHAY B 3 AN F49

Water holding  Oil binding capacity

capacity(%) (ml oil/g)
Acetic acid solubilized collagen 1,505 3.54
Pepsin solubilized collagen 1,498 3.52

3 #H FIAHEAES AT 2HE E 69 HEUY

o
S
At 24 B pepsine 2 FE3 BUHAM] FEHdle fF3AS 247 515% 2

b &=
4 B pepsin® 2 FE3 Febdlo] oFiF ESith =1
F9 Ax Al olive oil, squalane T°] O H7tEHB=R JFFE& A= 3
4 H eI o] Fotokgitt. FepAl S o] &3 sFFE Axo A
Fol 3%H Wl He AN W EViAbe 28HdS Baad, 9aEA T A

FA O ALEo] 7hed Ao=E AR HEUL

£ 6. B7HE 2HAY A4 L AT

Emulsifying Emulsifying

activity(%) stability (%)
Acetic acid solubilized collagen 51.5 50.8
Pepsin solubilized collagen 53.1 51.7
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3.1.2. vl A

g 53 AR TE=E FHIAY A 5 w2 Y #FHI 2= A
2 30%7F 4.8, =% 20%7F 4.2, B5ol 40%7F 4.00.2 FI7LE ATHEE 8).

8 HYd 59 =2 Fo #5H/ 2F

Concentration 5% 10% 20% 30% 40% 50%
Apple conc. 3.5 4.0 4.5 4.8 4.6 4.4
Grape conc. 3.0 3.8 4.2 4.0 4.0 3.8
Peach conc. 3.0 3.2 3.5 3.8 4.0 3.8

5 scale: 1, very poor; 2, poor; 3, acceptable; 4, good; 5, very good.
Values are mean for 10 experiments.

Bhite geh SRS %E AMStT 54 BolY] A3 AdHTe

A S B BEAME Fohel AY APAeS FESAT 5, 2ol 4o

X9 AR T v 2o #FH A

Fructose syrup 5% 7% 10% 15% 20%
Apple conc. 30% 4.0 4.5 4.8 4.6 4.4
Grape conc. 20% 3.8 41 4.3 4.0 3.8
Peach conc. 40% 3.3 3.7 4.2 4.0 3.8

5 scale: 1, very poor; 2, poor; 3, acceptable; 4, good; 5, very good.
Values are mean for 10 experiments.
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To-

—

!
]
—_

el
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7HE A

3

b2

BFol F3] 0.1%A1ET7F 718 =4

wK

H
B

hj]

[
H

g Hi

7 A

0.07% 0.10% 0.15% 0.20%

0.05%

Citric acid

4.5 4.7 4.5 44

4.2

Apple conc. 30%

4.2 41 3.8

4.0

3.7

Grape conc. 20%

3.8

3.6 4.2 4.0

34

Peach conc. 40%

5 scale: 1, very poor; 2, poor; 3, acceptable; 4, good; 5, very good.

Values are mean for 10 experiments.
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ol dfret HIEN CE FH7Este] 3% AAF tig HF wigv&Es 2474835
Ak =, AR ZHAsEY HF wHlEeEe E7RbeE S

58.35%, AATF 10.0%, At s=A 30.0%, T94F 0.1%, HIEFR C 0.01%, 2] °]
A4(10%) 15%0]x, 253 FeASEE By g4 £93%) 68.35%,
HFHF 10.0%, EZ=EFFH 20.0%, TFAA 01%, BIEFE C 0.01%, 2olid+HF
(10%) 1.5%°1H, B5otek Zebd S8+ E7xlE Z8a §9(3%) 58.35%, o
F9 10.0%, EFobsEd 20.0%, FAXF 01%, BIEFR C 0.01%, 2ol

(10%) 1.5%°]TH(3E 11).

3|

11. FH4 28 AAEFY A vl ol & (%)

Apple type Grape type Peach type

Collagen solution(3%) 58.35 68.35 58.35
Fructose syrup 10.0 10.0 10.0
Apple conc. 30.0 - -
Grape conc. - 20.0 -
Peach conc. - - 30.0
Citric acid 0.1 0.1 0.1
Vitamin C 0.05 0.05 0.05
Dietary fiber solution(10%) 1.5 1.5 1.5
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E7HAME] S2tdo] MH ol 87| Y

18 14. E7HAHE] €34 S8 AAIE.

3.1.6. FHASE AAEFY AF AAA
ZEtASE AAEY AN S A1 f-21¥ (100 ml)ol =&t

AR E X3 80TAHA 1A ZE< AdA s AAFS 30C, 37C, 55T
o] eEZoA 2897t AFSIAA FARSE AFEIAT AAFY FAHIL
A3, pH 3.0, G5 12.7~12.9%, % 21.4~215, & 4.6~48, 5t 46~48% A
AN T & Wsht fllen AAE 9 FRHEE SHAEHA @ol AAFS A
Ao AV fle A2 YERTHE 12).
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# 12. A &5 AAFY AR AL AF 2

A& 713k
AFE=E R

Adx7] 79 149 214 28

pH 3.0 3.0 3.0 3.0 3.0
= (%) 12.8 12.7 12.8 12.9 12.8
=2a 215 21.4 215 214 215

30T (5 scale) 47 4.6 4.7 4.8 4.7
25 scale) 4.7 4.7 4.6 4.7 48

= - - - - -

pH 3.0 3.0 3.0 3.0 3.0
(%) 12.8 12.8 12.7 12.8 12.9
gr 215 21.4 215 21.6 215

37°C (5 scale) 4.7 4.7 45 4.6 4.7
2h(5 scale) 4.7 4.6 4.6 4.7 4.7

e - - - - -

pH 3.0 3.0 3.0 3.0 3.0
= (%) 12.8 12.8 12.7 12.9 12.8
A 215 21.5 214 21.6 215

55C (5 scale) 47 4.6 4.7 4.7 4.7
25 scale) 4.7 4.6 4.7 4.7 4.7

= - - - - -

5 scale: 1, very poor; 2, poor; 3, acceptable; 4, good; 5, very good.

Values are mean for 10 experiments.
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32. F=4d A

321. 4 I8 %5

B Aol saE EriAle] FEae dHElol= FEHE Wi glo] A 3§
Aol AY glom AsAF7] A AstA 9] Al&o] Hasith weEbA E

habel Feh gl QwrHoz AstAR wel A m AE et

7} 1,183.03 g/cm’E 7HE =1 59U wxo AS o] Flgrdr A 7
Eul

=7 =%o aga 7kekl
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e
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AAFS 7hFol FAES AoFE HriEHAeH, HrlsEv JHEIIE 1.5% Al

HF7F 4.8(5 scale)Z 7}

o3l
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}014
ol
o
8
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N

¥ 14. 713 2 d9 A dAE 2 #AF5H7 A

Sensory evaluation

Composition Gel strenth(g/ cm’) 5 scale)
Carrageenan 0.5% 0 2.5
Carrageenan 1.0% 54.57 4.0
Carrageenan 1.5% 161.92 4.8
Agar 0.5% 148.13 43
Agar 1.0% 425.94 3.8
Agar 1.5% 458.51 3.5
Carrageenan 0.5%+Agar 1.5% 1,183.03 3.0
Carrageenan 1.0%+Agar 1.0% 429.96 3.6
Carrageenan 1.5%+Agar 0.5% 386.56 41

5 scale: 1, very poor; 2, poor; 3, acceptable; 4, good; 5, very good.
Values are mean for 10 experiments.
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322 Y¥AEEY Z3 2 HF wivlE 2H

ool ANFAINE JNZE o FHHF, A4

H

T OB A g
a5 2d4sder dF AIHE fsty sEAFN AR HbEHA =
Aol et BIEtY CE H7bstel 3F 9 AlAlFol WHE HF wigries 2
gotdth. &, ARE AT ARwdveS S

F=A 9 E 30.0%, 792 1.0%, BlEFY C 0.05%, 2AolAF 1.5%, 77

A 56.85%, AT 10.0%,

15%°)3 EE3F A|Z AEswigrE&e FA8d 66.85%, FF 10.0%, 5
=I5 ZF 200%, 7492 1.0%, B1EFEl C 0.05%, 2ol A-F 1.5%, 7He71d 1.5%
ol H<oldk AZo AErigrSe FHALN 56.85%, #F 10.0%, F=E

% 0k% 30.0%, T4 1.0%, HIEFE C 0.05%, 2 o141 1.5%, 7+e71d 1.5%°]

E 15 FHA A ANAF AR v FH & (%)

Apple type Grape type Peach type

Collagen solution(3%) 56.85 66.85 56.85
Fructose 10.0 10.0 10.0
Apple conc. 30.0 - -
Grape conc. - 20.0 -
Peach conc. - - 30.0
Citric acid 0.1 0.1 0.1
Vitamin C 0.05 0.05 0.05
Dietary fiber solution(10%) 1.5 1.5 1.5
Carrageenan 1.5 1.5 1.5
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<=

T8k A AZL 30T, 37C, 55T 9
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E 16. ZA A ANAFS AR ¢BAE AH 2

A 713
AT =
Agx7] 79 14 21 28
3F(5 scale) 4.8 4.6 4.7 4.8 4.7
oh(5 scale) 4.7 4.7 4.6 4.7 4.8
30C
A7} = (g/cm’) 156.2 157.0 158.2 157.5 157.3
el - - - - -
k(5 scale) 48 4.7 4.6 48 4.7
gk(5 scale) 4.7 4.7 4.7 4.7 4.8
37C
A7} % (g/cm’) 156.2 154.8 159.0 157.2 156.2
el - - - - -
(5 scale) 4.8 4.6 4.7 4.8 4.7
oh(5 scale) 4.7 4.7 4.6 4.7 4.8
55C
A7} = (g/cm’) 156.2 155.8 158.1 155.0 157.3
el - - - - -

5 scale: 1, very poor; 2, poor; 3, acceptable; 4, good; 5, very good.

Values are mean for 10 experiments.
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¥ 18. Ed4 3g9 AsHF v &

No. A = 3 (%)
1 Distilled water 46.15
2 EDTA-2Na 0.05
3 Butylene glycol 7.00
4 Glycerine 3.00
5 Methylparaben 0.20
6 Keltrol-F 1% sol'n 5.00
7 TEA 10% sol'n 1.10
8 Squalane 5.50
9 Vitamin E acetate 0.10
10 Octyldodecyl myristate 2.00
11 Butylene glycol dicaprylate/dicaprate 2.00
12 Cetyl octanoate 2.00
13 Liquid parrafin 2.00
14 Caprylic/capric triglyceride 2.00
15 Stearic acid 0.70
16 Cetearyl alcohol 2.00
17 Glyceryl stearate SE 1.00
18 Polysorbate 60 1.00
19 Sorbitan stearate 0.30
20 Glyceryl stearate/PEG-100 stearate 1.00
21 Propylparaben 0.10
22 Carbomer 1% sol'n 10.00
23 AMWO0031 0.20
24 Turnera diffusa leaf extract 1.00
25 Phospholipids/whey protein 1.00
26 Glycine soja(soybean) protein 1.10
27 Star fish-collagen 2.50
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L= 75CE §X3
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propyparaben(0,10%)s X HE FU §F 75C7HA] 7h28bo] wwteld A o4

3] §aAT s 7 SR AN = B5TCE FATH

A 838 AEE 200 meshz o
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17} 75}
(5 scale)

B

tel 109 0] @5

9

Aoz 43

A

gdEFd s A

21 YERf AT

4=,
¥ 21. 24 3ge F2AH7 A3

s

4.0

H

veel

AN
2!

4.0

5y

veel

AN

._OFH

T

0

._OFH

4.0
4.5
4.0

SRR

ko3
T

: ARE

nr

ey

4.0

5 scale: 1, very poor; 2, poor; 3, acceptable; 4, good; 5, very good.
-7 -

Values are mean for 10 experiments.
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42, A vpx2=3 A
421, 24 vpA23 9 AE wlFALS
e viiaa A Alxe AT FEAA (RS EF) A A

Sl 7129 vhaz A(AEg2eb vhaa A)e WFAGS SEse] Az
2

¥ 22. 284 v23 H9 A8 uF v &

No. A = " (%)
1 Distilled water 56.47
2 Ethylparaben 0.10
3 Methylparaben 0.10
4 EDTA-2Na 0.05
5 DPG 0.05
6 Linteus mushroom extract 10.00
7 Glycerine 7.00
8 Distilled water 20.00
9 Natrosol 0.10
10 PEG-60 hydrogenated castor oil 0.80
11 Vitamin E acetate 0.05
12 Squalane 0.05
13 Nymphe 66 0.03
14 Aloe extract 0.40
15 Witchhazel extract 1.50
16 Ginkgo Biloba extract 0.30
17 Star fish collagen 3.00
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]

~
N
N
;g
Y,

rtAT A AEETH

T8 B SHT(647%)E FU3taL 80 T7HA] 7F31o] ethylparaben
(0.10%), methylparaben(0.10%), EDTA-2Na(0.05%), DPG(0.05%), linteus
mushroom Ex(10.00%), glycerine(7.00%)< 8 ¥3] A#sted @il 80TCE FA5td

A Agi mixerZ wuhle] LA 7ITh ME o] G| FHF(20.00%)E ¥ 5

0C=E 7F23F & wRESIAA] natrosol(0.10%)S X413 FYste] &3] &A1
Ae 4 ST FY3h
O #4 &3

PEG-60 hydrogenated castor 0il(0.80%)< 60CelA =% % vitamin E
acetate(0.05%), squalane(0.05%)s FY3td &d &HA T s 255 5CE

FAA 1A nymphe 66(0.03%)S F A3}
g SR A

O FAMNL =2 H7t

T4 &3 WA REE 40CT7HA EAAZ s aloe extract(0.40%),
witchhazel extract(1.50%), ginkgo biloba extract(0.30%), starfish collagen(3.00%)<
A7rete] &fAZ o AT (D 50m)dte] FER A FAE IFAZ
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¥ 23. 284 vpA3 P9 ARG AFRA

2], °l,

i

A}
Eal

N

6

(R/T)

o/
<

6

(50C)

o

3}

378, 24, o4,
L

7}

65 18]/ %

(40C)

o

3}

6 13] /5

47C)

18/
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g}, o4,

1

% 4
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334419

2244
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7k~

(R/T)
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424. FHA w3 Ho FHHTL
ZeHl viaa Ao) SR FEoE WEEo AH, A, F44, A
§ ¥ 3% U, ngY, 9% 497, A5, FALE, WY AFHE, EY
& AAE, THFA 5o AAHoE dAste] 1089 Hrtaddo] #sHL
2 Wike A% ¥ 250 Lehnlc
% 25 2@ vl do] EAYS} AP
Byl Az
g o o = 3743}
(5 scale)
HE=2 4 HE=s d=0l B ® FId4olt A 5o dE 45
B34 Ago] vhad Ho| & PAYE A= 45
54 B %ol I¥el REA 93 ¥ FrHUE A= 40
AE T ER E  HEGeIY B Y] LAAER R 4.0
85 A48 F AR ARE 53 4= 45
A% fAZ: ALE F o] LAXE REdgoll BEzte 4R 45
A&A : AE F PN Bgoll MY fAzte]l “AXE FE 45
FAYE : A A FAY FE L BEE 4.0
9% AF P A A AZo] BEADAY ol 43S FEA B 40
ERE AR : Ag F EfjRe) Ao] EE ¥ JAE 40
FHED  AAHA AFY WEE 2L J12Y FAAES FANT 43
5 scale: 1, very poor; 2, poor; 3, acceptable; 4, good; 5, very good.
Values are mean for 10 experiments.
FehA vz Ho] FHL BE HUME A 4.0(5 scale)o] Y] AFE
dRew FHHQA FHEBIIAMNE 43(5 scale)= F7FE o] FAo] F7 AL
2 gehdon sze) §AAERNEY Feb viaa A)ghe] vmolE H)
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4.3.1. ¥ 53}

B
=

tgom o7l 27

3|

2 Hulz 2Y 10.6%E Z2AA

16.0%, Z3ZY ¥ 16.0%

T3l e

&kof w]

01282 & &

ol
=

o] "3} Zk 0.141, 0.190,

U

= H

oA A=

A

£

26). wEkA

3:“]]__
Hlol= < 42.6% FASUVEF 6.7%

2.3%, 3.0%, 1.4%°] K

KeN
L

oF

=
EF

+ 49.3% 9] 4t}

5|
pud

g ¥

o)
°

o
-

FRJVEF AT 2

=i
=

26. Hlo]x ¥

3

NaOH AH&-(%)

AF8-2H(%)

Base oil

23

0.141

16.0

Palm oil

3.0

0.190

16.0

Coconut oil

0.128 1.4

10.6

Castor oil

6.7

42.6

Total
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432. 71et A5 v &

Fehd v AEuEH S-S 1 279 YERRQITE =, 71E g wE
v &S AR Y3ty F SAIEE+SRIF+rEAAN)Y S AAIA
ZT BA9 F2 o dFolA ZAAE ¥IF F49.3%)l 45/555 HI 403% =
stRom M8 e HlFet &AE TS ¢ 8%E AAFSAT 18 74
O =Y =& 29 Y 38%, AT = v 30%, FEAEL AA HlF

o 9%, A" =d 22 F &4 FolA 7HMat xd =, JdgE, SgAdY

¥ 27. 24 v+ A w5 &

No A = ks (%)
1 Palm oil 16.0
2 Coconut oil 16.0
3 Castor oil 10.6
4 NaOH 6.7
5 Distilled water for NaOH 14.0
6 Ethanol 14.8
7 Glycerin 8.7
8 Sugar 7.1
9 Distilled water for sugar 27
10 Star fish collagen 3.0
11 Vitamin E 0.3
12 Pigment & aromatic essence 0.1
Total 100.0
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&, A3, FAs H7 AE,
Hl 53} B =] wWolx
16.0%+Coconut oil 16.0%+Castor oil 10.6%)<= 23l 7}L3te] Zolx

A E

LY (Palm oil
7)o &
H(NaOH 6.7%+DW 14.0%)% 3L
oA 7t g
NA" 71%+DW 2.7%)& 7}ake] £-3)
A A g, e il

(3.0%), HIEFT E(0.3%) A 2 F5(01%)2 713 F =, 88 2 A" F

T 60CY &
ol R 75TAA =

(14.8%) 3 A&&

2.9 X

=
= o o H

] Ao B7bAte

S B3kl 4¥E O v Yoz ¥Fse] AFo= IThLY 19).

=

H] *= 3} 23
wo] 229 249,
+ 7t oere, Aeh

a8 19. 4 ¥Fe AZRF

- 80 -

A=,



77K

M3E

E.m H_e :.L oﬁe
2 | T w0 R
” ! R
: | oS e W
| | %o E ‘w_ﬁ
” | = )
, ” i o W
| ” ox %
| NI wm 3
, ! o . Be
! ” 70 XY
| | . N yA
” e I
| X -y
| R Wi A
m S w o TE
| m a 20 of uﬁMo <
i - ® T oo B
! | ‘mW ! iz} il
| ” iE — N Z.L :
| | Noo g oo B
” ! . ﬁo U.fl ‘m‘A
| | m ~5 ‘@H N A
| ” .WE o ,_.._i ‘.l‘ﬁlv_l W
| ™ e N~ X
” ” M g fﬁo iy Ay
” | .Aluﬂ ,ﬂE nA_.o OHE —
| | e o &
| | CI
| | woT oy
| | Wy do Mo
| | . o L
” , wow oW
| | < WO R R
TR OR

‘04

-
-T-

HAao o, FrH|

=

=

742 3}

]

B
- 81 -

L=
15

7}=] o

]

)
J’O

g2

oA 4.0(5 scale)®]
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¥ 28. EeH4 vl EAH/ A

a N A = H7rd

(5 scale)
A R FRE A AN A 3 FREE 4.5
FALE  AHE A FH Y AR B TSR 45
AARE ¢ HlT AR F 2F AlFY A 3.5
Ad o AFS AT B Awe] M4 4.0
gete - HETE AR F S A AR 3.0
AR F 3 AE ARSIy A Q)] =AX=A o R 4.0
Hed AR F AFedA =AAE 5539 A= 45
R FAZ AR F R =X REHwOIY BH AR 40
A& 0 AHE F RN Hgoly 3% fdfke] =AXS AR 4.0
AR ASAE AR Al 7T mEARAY well A5E FeA oF 40
Eds AAE  AH F EFEY Ao B vF A= 4.0
FTHEA - AAAA AF HEE R V1EY FAAES 2R 40

5 scale: 1, very poor; 2, poor; 3, acceptable; 4, good; 5, very good.

Values are mean for 10 experiments.

5. E7HAE] S84 A3ty T
51. I AYA
Brtate] 23S pretnase NP7FFEEE8 TS oehe sEa 26

angiotensin 1 F&BA(ACE) 84S 4 Z34E 3E 299 Yegldlit a4

£

ol

ZbEsls Brabe] Y] ACEZA(ICs0)2 0.912 mg protein/mlo] 1o}

50% et & FE9 3% 0601 mg protein/mlZ EAo] F7ls At

- 82 -



¥ 29. B7HAE] S84 B4 VTt RS EY

H3E A

ACEZ&A

Solvent Protein-g(Yield) ICso(mg protein/ml)
Unfractionated 3.25(100%) 0.912
Ethanol 10% 1.89(58%) 1.583
Ethanol 25% 1.69(52%) 0.842
Ethanol 50% 1.50(46%) 0.601
Ethanol 80% 0.89(27%) 0.759

5.2. Free radical QA&

E7MA ] 2443 7]E free radical &z

R =t

free radical GA&<S 3 309 YelAT. E7AE] =

&& 10.0~33.5%= vitamin C¢ 61.0~76.8%X.t}

12
__>i,
o
(o
td
rr
>,
!
N
off
H
Lo
N
)
lo
ft

o
R
v

¥ 30. E7HAE] 8419 free radical & A& (%)

o)
=

H R vitamin C 59

9] free radical <A

o =z
T

o] 2.1} bovine

t}. 183 free radical

Concentration(%)

0.15

0.3

0.6

0.9

1.2

1.5

1.8

21

24 27 30

Arbutin

Bovine collagen
Chondroitin
Starfish collagen

Vitamin C

60.5

7.9

23.5

10.0

61.0

63.5

9.4

253

10.0

62.3

69.1

15.0

274

17.9

65.5

69.3

17.9

28.5

18.5

66.0

69.3

20.6

28.5

21.2

66.4

70.5

20.6

29.7

229

67.3

70.9

241

30.3

253

71.8

70.9

27.9

30.9

27.6

72.3

714

30.0

321

29.7

74.7

72.0

30.0

33.5

30.6

759

73.2
31.5
39.1
33.5

76.8
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5.3. ¥4tsta 7

B4 F8 A 7)€ 3RS EAE G 7 vitamin C 59 2k a
Z # 319 YA BErate]l S8t 4ts a3E 47%E vitamin CY
84%H T = 2 o]y bovine collagen?] 3.9%EH T+ Ui =2 F5&

UERA I

% 31 B7MAE 29 $a3 53

Arbutin  Vitamin C Chondroitin  Bovine collagen Starfish collagen

aak3} & 7 (%) 7.8 8.4 5.4 3.9 4.7

54. o4 2 FFFo|A
Radial diffusion assay®& ©]-&3te] 2 FdH A S. aureus KCTC 19163}

IS E. coli D 310 i3l atelocollagen® collagen peptides AF-&-3}

ook
m&‘l

JEdS S48 (3E 32). Atelocollagen ¥ collagen peptides ZHzZ} 100
mg, 200 mg ¥ 300 mgS AFE3IATH 1 A, collagen peptide®] 739 E. coli
D 31°] Walr e 4~8 mm HHolA FAutES YR AARE, T F <
S. aureus KCTC 19169 disiA = Fa&4S YA 2o H, atelocollagen
9] A= S. aureus KCTC 1916 2 E. coli D 319 W3l Ao AEH A
gttt g3 AFEE 078 ug/ml~200 ug/mle FZAMEZ S. aureus

KCTC 1916 ¥ E. coli D 31 t3t gtuk-3-o] YelYA] ekt

-84 -
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# 32. E7HAHE EEHA e T8

Concentration Atelocollagen from starfish Collagen peptide from starfish

(ug/ml) E.coli D31 S.aureus E.coli D31 S.aureus

300000 - - 8 -

200000 - - 7 -

100000 - - 5 -

200 - - - -

100 - - - -

50 - - - -

25 - - - -

12.5 - - - -

6.25 - - - -

3.13 - - - -

1.56 - - - -

0.78 - - - -

3 33% Candida albicans®ll ™3+ atelocollagen ¥ collagen peptide®] 3
Fo] B4 YEhd Aotk AMEE F AEY 4 247 0.78~200 ug/mls Al
&otdtt. F 289 YE= BvFeE o] collagen peptides AEE<l 0.78
ug/mlol M= &gFFo] &S YE YO atelocollagen®] 74-F-ol&= iaZo
ANE A4S Yetdl A Zdth Collagen peptide2] 4% Aol tiside AF
oA FERkeS YEhl A SFRARE Fgoldd & &84S yehls o=

Hol SRS FHIAT T HFF AAAEA B ohiet FEol A=A

-85 -
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X 33. E7HALE] A9 dF o] 84

C. albicans
Concentration ] ]
Aterocollagen from starfish Collagen peptide from starfish
(ug/ml)
24hrs 48hrs 24hrs 48hrs
200 - - + +
100 - - + +
50 - - + +
25 - - + +
12.5 - - + +
6.25 - - + +
3.13 - - + +
1.56 - - + +
0.78 - - + +
55. A9 &4

B ZRE F=3 atelocollagen ¥ collagen peptided] A IEA 3
235 19 219 YERSIT.  Atelocollagen % collagen peptideE 50, 100 2
200pge] s==2 H©2tv|ote] phagocytesol] Fofsto] Hj Al 23, atelocollagen
3 collagen peptide &5 g0 315 2po]& HolA| &ttt wehA £71
At ZERS AE 2 sPEEOl A&siHa=: AW olEd wWouksol] o3

o)

allergy ¥A To] §1& ZAo=Z A9t Egh ddx: AFZ2T E7HAME &

- 86 -



a3 21. €890} phagocytesoll A E71Ae] kA< PMA A &A4.

5.6. 2574

E7MEZ2RE FE3  atelocollagen} collagen peptide, glycerin ¥ S/
TE JFo AYg vF ANER BHEFEo WHIE HWS AT 34). AE

==

A8 102 2H F HEFH2 glycerin 3% &4 0] 63.6%, atelocollagen 3% &<

il

°©] 51.3%, collagen peptide 3%-8&H ] 432%, SHT7F 39.2%°|JA o 120 7
7 o= glycerin 3% &4 o] 40.3%, atelocollagen 3% -&H°] 35.6%, collagen

peptide 3%-8& o] 31.9%, TF5 0.2%°] Atk

- 87 -
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E 34. E7MAE E249 B25H (%)

Time(min)
10 20 30 60 120
Distilled water 39.2 18.3 22 0.8 0.2
Glycerin 3% solution 63.6 52.7 47.37 455 40.3
Atelocollagen 3% solution 51.3 48.0 40.8 3 35.6

Collagen peptide 3% solution 43.2 40.5 38.1 35.8 31.9

5.7. ] ¥ & 3}

5.7.1. Tyrosinase 24 A 3j

E7HAe] 2l vitamin C 59 tyrosinase®4 A3l&S % 359 UE
Wtk E7Abe] ZebA 9] tyrosinaseZ A A& 2.7~22.67%Z vitamin C2
18.2~70.0% B th= W2 FFo] S bovine collagen®] 2.0~20.8%X. th= thas

& 22 Y. 2eln ARde] $Er $242 Aggo] HA U

Hr

3T
s

# 35. B7IAME] S8 Tyrosinase 84 A3 &

Concentration(%) 3 1 0.5 0.05 0.005 0.0005
Arbutin 54.9 52.8 47.7 45.3 254 14.7
Vitamin C 70.0 68.2 55.6 19.7 19.0 18.2
Chondroitin 431 221 18.9 13.6 11.8 10.9
Bovine collagen 20.8 14.7 13.7 94 91 2.0
Starfish collagen 22.6 15.0 13.6 11.6 10.9 2.7
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5.7.2. Melanin A} A3 &

E71A1e] ZEHA19 melanin A A3 EHE 7S] a7 45
vitamin C ¢ E2% HWsATGEE 36). = HE2TY melanin A4 o] 0.041
g/10%ellsQl Zlol wlale] 2riate] ZepAS A7k AlETE 0032 g/10%ells
Z melanin A o] Yolxl= @3t Aok I3l arbutine] 0.016
g/10%ells, vitamin C7} 0.013 g/10°cells, bovine collagen®] 0.039 g/10%ells]
AT

% 36. E7IAE] 819 melanin A4 A3 &3

Control ~ Arbutin Vitamin C Bovine collagen Starfish collagen

Melanin

6 0.041 0.016 0.013 0.039 0.032
(g/10°cells)

5.8. ALY A AP
B E8bA3 7E AAEFSFER I dRE S A F4
a3E Iy 220 YeERATE A o9Y

A &4

(200~400 nm) & 53] 3F 7}

o

e
%

fljo

FE 34 ¥4 Dorno4l(280~320 nm) H29 FFEE AR
W, 7] Z22H4Y 7%, arbutin®] 4 vitamin CE T 2ol d F5

S} bovine collagen®th= Bt tid 2 55 UEWIIS ©ex E7F
Ate] ZEHS SEEY YRE AREE A, gAY AL Ad adE 7

7F ®o}.

-89 -



=7t Z2H e MHH ol 87[= MY

Oy 22, B7HAE] S84 AP FF 2HEH.

6. E7HAtE]l ZEA9 ¢AA

6.1. T3 4

611. =F&
deY, sAFe TF5 FEVIFEXE gol volads AEF, ¢ S

-

AFFT, AF, 12 R dojaz o]l thete] 20 ppmeolstolojof shar, w7

HolAdE AFF, © L AFF, slolmZg ol et 10 ppm(, ¥
g

b

2 "Ae 5 ppmoldh)olstolojol st o] 7| FFFE AFF H o
ol AFF T A et 1 ppmolstolofof Fohal A=l Ut wepA
Z 2}l (atelocollagen, collagen peptide)] 7, HlA
= FF dEAAY VIE 2 AIFHY ol B3 AHEFAFEFGHAY 2

Al Al 2003-23% )0 WH o2 B3 A AIdFo] HEHA FUHh
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6.1.2. H| A&
E 712l &2} (atelocollagen, collagen peptide)S ti/FoZ LWk, U
A, 55w, NEIELTT 2 ARG 7 5T UAEY LE9EE =4

(AFFFHAA LA A1998-285) % 23 EE AP TOAN vAd=o] HEH

6.2. In vivo SA A1 g
6.21. BT57
E71x12] Z8Hl (atelocollagen, collagen peptide)S ICRAl &4 A=A F

250~300g) o AT 1 kg 2,000 mI7tA T3 s ZAFH T/, A%,

S

3
B, Fo] 2 UGS 1493 BEF A AR LS B

il
o,

=74 0]

HAE7E ez E7AbE] F2kil(atelocollagen, collagen peptide)] I
BHEAMS Setog A& Ay 72A17M7A] SHF 2 BEo] dAe WAER &

of MREA] gl Ao WrrHAT

6.3. YA
E71x12] Z8Hl(atelocollagen, collagen peptide)S ©]-8-3tod AlA] A7gH
Addyd 2 158 & o2 AAFHEZA P (Finn Chambers on Scanpor &

8mm, Epitest Ltd OyAl)& &A% A3 A|lJJ7kA 571 &xF 81§50 A

& LAEA dop Aol W wFE=4do] Y= Aoz FrhE AN,

2
o,

9] -
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7. 243 HEAF
7.1 W ZFAL AJAE AA
711 AAY R JteER A
E7HAME] AW S AA et g4 JheEEy] A AXE 19 234
BT WS AAT B A AAFS A ¥ 1.5% FAksE

w&d 100 FS 7HTS 5CoA IB7E 7hestaA 24425t 283 &

ofje
A
ot
of
1o
o
é
ﬂl
N
E
o
9%
£
o)
T
N
N
ofy
o,
o
it
£
S
2
=,
Y
ot
i

collagen peptide®] 7Z-F-ole G AE|B A0 HALXEAA 3~5A7HE<H 7

Fra)a

77777777777777777777777777777777777777777777777777
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M3E

71.2. LA EH 7]

a9 240 YR

600xg =

A&
=

o7 FFshHA ¥

]
4

4r

A

el

HA =

]3]

o %

W=

T
T

of FHH 3

15 &4

Z

|

o
1

—_—

Gl

ol
nhy

B
bjo

Bl
M

Ip

0

™

o

vgel

O

—_—

=

o
ap

o

)]
ol

=

—
o

ot
_EH

el
K

3t}

SRR

=
-

$e7t gone

12

N A

[e] 2~
AS &4

ol

a3 24. B7HAME E8
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AU 2 £ 99 9 5HS 9P FAAAZANE 2 250 U
type2Z A 5715 ARSI
o2 el Ad o]FH™ &, NaCl &

43 wog WEHi FeAe A Bam 3

Jo

FHe Fg= ok =T

= 2

g0 29 @ FEE

3% 25. E7HAHY S84 S AT oI A

=
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TECHNICAL FILES

SF-Collagen peptide - concentration 3.0%

DEFINITION

Water soluble starfish collagen with a minimum concentration of 3.0%.

COMPOSITION

(*)Dry matter : between 3.1 and 5.0%
(*)Mineral matter : less than or equal to 0.1%
(*)Total proteins : between 3.0 and 4.0%
(*)Collagen : between 3.0 and 4.0%

(*)Methylparaben (conserving agent) : between 0.1 and 0.15%

CHARACTERISATION OF THE COLLAGEN
This protein is made up of 18 amino acids of which two are characteristic:
hydroxyproline and hydroxylysine. Glycine represents approximately 1/3

of all the amino acids.

Chemical characterisation
(*)Nitrogen: nitrogen content is over 0.48% i.e. a protein rate of over 3.0%
(*)Hydroxyproline : hydroxyproline content is over 0.18% i.e. a collagenic

substance content of over 3.0%

Physio-chemical characterisation
[> The thermal stability of the molecule has been controlled by
Differential Scanned Programmed Calorimetry.

Start of denaturation : at a temperature >100C

> (*) Analysis of the mass spectrometer : In all cases, non of the

subunits have a mass of under 5,000 Daltons.
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CHARACTERISTICS OF THE SOLUTION
> (*)pH: 5.0 TO 7.0
[> Aspect: viscous liquid
> Odour: slight, characteristic of amino acid in solution.
[> Colour: opalescent, tending to yellow with age.
> (*)Bacteriology: number of aerobic germs < 100/ml absence of pathogenic

germs(these controls were carried out without diluting the solution)

CONSERVATION
Conservation is guaranteed for 1 year after the production date in a 10

to 20C temperature interval in the original hermetically sealed packaging.

UTILIZATION
This product should never be heated to over 100C during preparation.
It cannot be used with some denaturing agents such as: calcium chloride,

organic solvents....

CONDITIONNEMENT
Glass vial, sterilized in an autoclave or translucid polyethylene container
with tamper-proof cap.
Net weight of product : 1 kg in glass vial or
5 kg in plastic container.
Outer packaging : carton of 10 x 1 kg or
carton of 2 x 5 kg

REGISTRATIONS
INCI denomination : Collagen.
TRADE NAME : SF Collagen

Note : Some doses and some characteristics are given here for
information purposes only. Routinely, the dosages of each batch are those

shown above with an asterisk(¥).
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SAFETY FILE

Amaranth Cosmetics
1534-2, Sonjung-dong, Kangseo-go,
Busan, Korea

SPECIFIC RISKS
NONE

1 IDENTIFICATION

1.1 Commercial designation :

1.2 Supplier - Manufacture:
- Seller:

1.3 Application(for further details,
check the technical file)

SF COLLAGEN

Amaranth Cosmetics

see seal above

Fax : 051-832-2332

Telephone : 051-832-2084

RAW MATERIAL FOR COSMETICS

2 CHEMISTRY OF THE PRODUCT
+ Preparation : dangerous ingredients:
Dangerous impurities:

SUBSTANCE : Native marine collagen
None
None

3 PHYSICAL PROPERTIES
3.1 Physical state :

3.2 Characteristic temperatures:
3.3 Solubility:

3.4 pH:

3.5 Steam pressure: -

3.6 Density:

3.7 Other data: -

White to pale yellow liquid.
characteristic odour.

Tg = 100TC

Water soluble

35 to 4.5

>1

4 STORAGE AND HANDLING
4.1 Precautions to be taken for
storage and handling:

4.2 Type of packaging material
recommended:

4.3 Product reacts dangerously with:

4.4 Dangerous biproducts following
decomposition:

4.5 Individual preventive measures:

4.6 Special safety precautions:

4.7 Precautions following leakage or
accidental spillage:

4.8 Other recommendations:

Storae temperature should be in the 10
to 20C range
This product should not be frozen

Polyethylene, glass
Nothing

None

Rinse out with water
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5 INFLAMMATION AND EXPLOSION

5.1 Flash point:

5.2 Spontaneous ignition T°:

5.3 Specific dangers relating to fire or
explosion:

5.4 Fire fighting methods

5.5 Specific preventive measures for
fire fighting:

5.6 Other recommendation:

recommended : sprayed water

not recommended : Nothing

6 TOXICOLOGICAL INFORMATION

Non irritant for the eyes

Non irritant for the skin

Non toxic when swallowed up to a
concentration of 2g/kg of body weight.
Hypoallergenic

7 FIRST AIDS

Rinse with water if the product
comes into contact with the skin,
eyes or mucous membranes

If large quantities are swallowed,

induce vomiting.

8 ENVIRONMENTAL PROTECTION

- Totally biodegradable natural protein

9 SPECIFIC PRECAUTION

and contact Amaranth Cosmetics.

This document is correct for product in GOOD CONDITION
and in conformity with product specifications.

In blends and mixtures, check that no new hazard can occur,

This fact sheet is an addition to the instruction notice but do
not replace it. All informations contained herein is based
on our current awareness of the product concerned on the first

August 2005 and is given in good faith.

SF COLLAGEN
AUGUST 2005
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TOXICOLOGICAL DATA

ORAL TOXICITY

The protocol is in conformity with OECD guidelines concerning the study of acute
oral toxicity(N° 401 dated the 24th February 1987).

Tests were carried out using maximum doses of 2 grammes per kilogramme of
body weight and induced no macroscopic lesion which could be traced to a toxic
effect of the product.

SF COLLAGEN used orally in a dose of under 2g/kg have NO TOXICITY
whatsoever.

OCULAR IRRITATION

This test was carried out using the official method defined by the regulation dates
the 3rd May 1990(published in the official gazette of the French Republic on the
14th November 1990).

Tests carried out with the product induced no lesion of the iris or of the cornea
whatsoever and only a slight lacrimal increase which was rapidly reversible was
observed.

The highest average ocular irritation index is retained as the allocated ocular
irritation index. For NEPTIGENE: IOMa = 3.

Pure instillations of SF COLLAGEN is observed to be non irritant and ocular
tolerance can be considered to be EXTREMELY GOOD.

CUTANEOUS IRRITAION

This test was carried out using the official method defined by the regulation dates
the 1st February 1982(published in the official gazette of the French Republic on
the 21st February 1982).

Tests were carried out using pure product an no irritation was observed.(IPc=0.0)
Pure instillations of SF COLLAGEN caused no irritation and cutaneous tolerance
can therefore be considered as EXCELLENT.

INVESTIGATION OF ALLERGY PHENOMENA

A suitable protocol to test maximum allergic reaction based on the method
described by MAGNUSSON and KLIGMAN test(JINVEST.DERM. 1969,52, 268-276)
was used.

SF COLLAGEN induced no macroscopic reaction symptomatic of allergic reaction.
They can therefore be considered as HYPOALLERGENIC.
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