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materials using sea urchin)



N
= Gl
e In
M N 3
~ Ho o]
i T )
i % 3=
T DOWoR N BRSO ]
i I I
" o R - SO I
in & 5 . N
vor o O S i GO : LGS
s - E Wu H oF H oF
= - NN ~ " N "
~ B i S A
ated 2 = 5 3 3 3 BT OB
Gl S T i
= VIR R
=

K

— o

X =T

Ho

.

N

W)

oo

o o

o3 i

N =

O o

-

b i

< 2

al Nr ) ?_
=3 o
Al o T T
K Ho ol

&l



X
<H
Kl
[E

CAAE

L
=

Al

Development of processed food and advanced materials using sea urchin

el

]
B

=K
T
Hr
o)

B/

=t
=

A8 E= g A o3

A GHr-=HE s

-
s

of &&3F - A4

il

=24 A

SR

1.

S}
k=]

3}

)

M= 2¢

K
<
Mo

]

o o AL 7t

—

T
= A

R

ste] FASkL

Nd

=

olo

0

o

ZO

A

F

7FAA AR A

=
©

o N

=
S

2, EH|, =AME

e
=

3.

o

| 5oz

=

o - A R

19 2% F

5oly

7.

yr
{

Tod

0

Nlo

~

wmo

oF
HH

7K
olo

Gl
—_

B/

A FaAR

1.

2. AAZHEE 7]

=K

PG Al Y

s
(1) A=

bl

mK

Ho
_

al
=

A A
EUPNFEEE:

74|
T1

ki3

B E o] &

3}

=i
S

7= TN

Ly
-

e

s o

24 8 84 e A

,.._mo

(2) #



H

(3) 2+t

Ay
N
-
=
gt
4

Jo

K

iz

wK

froul
r

—_
fite)

=48

bl Av e T xAsE

(1D A Ao d2s 2

(2) A7 "o 71e4d A=
]_

6. 4771

Jo

xr
iz

i
70
N
o

"0

el e

vl
=

2. AAL=ERY 7154
AL

el

il
I

o

il
N

\

Reversed phase Z

ol
=

H S %52 Normal phase

NMR

Mass,

T

°
R

o

1oﬂ

=

A
23} &4 (Antioxidant activity)® a-glucosidase

h=y
=

o]

shol o,

Xé Xﬂ 3}

e
“1-methyl-pyridimine (F1-2-1, MW: 95)”¥} “Homarine (F1-2-2, MW: 138)” o2&

=]
Rue

J o
=

A

Aol

mK

Ho
_

o]

=
=

AFSHA

5}

kel

l
=

7= TN

=R AAEA

o HH 2%

BE

;(E]

or

(2) #
(3)

el

=]

R

Ak
=

A

A
-

=

gyt

“q

puze)

Jo

—_—

K
T
ap

A

jpuze)

A

5. A A

A A



2t

sh=

—_
file)

A
il

Gl
H

K
0
A
¢

_Z_#O

o A =

AL A

9lom 1 dxt Bhe

A 7F

7.

o 47 ABANES )

=
<]

A, A

RS RESHE

S

TR, AA

i sl

'(]5:]1-

el A8, TeF

w3,

it
o

=

il

4

0

o

8. 7

Lol

B

o
Tp

puze)

;0,._
Ny
-

il

A A =

A

(2) 7]

At - EntE, W,

=
=

s
(4) A A= o] &3 HH]

(5) A== AAHH ZA

6) (A

A

2 F

o

&

(3) A= R AL

K

3)
=

=

Q)
=

A4Sz 71l

3|

o zH

B
~

A

B
)
aig

aid

T

olo
T

(1) & A3d3tet 71El A

2] 945¥H A

3

3

oA ek 11009, A

o 17} A8

Hi

(2) AL Al

bl gk @ ol

S

(3) AFF FUAFES Fu

Hin
)AO
,_nuo
o

(5) BAAS AR, FW]s)

(6) =W A 7F

i+

(7) A2 43 A5 74A



s
iV}
j
—_
~

SUMMARY
(FE 8 oFT)

1. Title:

Development of processed food and advanced materials using sea urchin
II. Objective and necessity

1. Application of waste marine resource :
Sea urchin set down a pirate organism, therefore, need a working model
as processed food.
2. Processed food from marine resource :
Development of processed food will provide a new market.
3. Development of new material industry from marine bioresource :
Dyestuffs, compost, animal fodder
4. Development of functional materials : Cosmetic resource, etc.
5. Effectively control of efflorescence :
Increase of algae and seaweeds population
6. Increase of a high value product from promotion of submarine organisms :
Ear shell, etc.
7. Increase of the income for farmer and fisherman :
Increase of the income by using sea urchin, its foodstuff products and
its application to eco-friendly agricultural products such as compost and

animal fodder.

II. Content and scope of research

1. Composition analysis of sea urchine :

2. Investigation and development of functional materials from sea urchin
(1) Investigation of bioactive products and establishment of extract process
(2) Development of isolation process and functional characterization

3. Changes of contents on the steam treatment (temperature and time) and

development of steam treatment methods

4. Development of the prevention technique from decolorization and texture
during processing and storage, and sterilization methods
(1) Development of suitable processing technique and development of dipping

methods using antioxidant

(2) Optimum temperature and time for the steam treatment



(3) Examination of texture and microorganism depending on the different
sterilization methods.
5. Dry, grinding and compositional analysis of sea urchin shell, and searching a
functional materials from sea urchin shell
(1) Practical use of the data from chemical composition of sea urchin shell
(2) Investigation of bioactive properties of sea urchin shell, and development of
suitable extraction methods
6. Quality test and prevention technique of decomposition during the storage
7. Development of processed foods from sea urchin
8. Development of manufacturing techniques for the functional cosmetics by using

bioactive compounds from sea urchin

IV. Results of research

1. Analysis of major components of sea urchin
2. Investigation and development of functional materials from sea urchin egg
(1) Establishment of extraction process for bioactive compounds
(2) Purification and characterization
3. Changes of contents on the steam treatment (temperature and time) and
development of steam treatment methods
4. Prevention of decolorization, conservation of texture and development of
sterilization methods
(1) Development of processing technique for decolorization and development of
dipping methods using antioxidant
(2) Investigation of optimum temperature and time for texture during steaming
process of sea urchin
(3) Establishment of manufacturing processing on the sterilization methods

a1

. Analysis of chemical composition and searching on functional materials

. Establishment of quality test and prevention technique of decomposition during

(@)

the storage

~

Development of processed foods from sea urchin
Establishment of manufacturing techniques for the functional cosmetics by

®©

using bioactive compounds from sea urchin

V. Outcomes of research and application plans
1. Outcomes of research
(1) Development of various sea urchin products such as canned food, bottling
and sauces
- (2) Production of prototype functional cosmetics

(3) Production of farm produce such as tomato, pear and peach using compost



from sea urchin shell

(4) Testing for possible uses as compost and animal fodder using sea urchin

shell

(5) Improvement of submarine environment

(6)

Patent; 1, trademark; 4, published paper; 2, presentation on academic
society; 3, others; new foundation of a manufacturing factory for sea urchin

processing

2. Application plans

(1) Establishment of a special manufacturing factory for sea urchin processing

(2
(3
(4)
6))
(6)
(7
(®)

Location : Kyoungbook, Youngdukgun, Ganggumun, Gumhori 945

Scale : site ~ 3300 m”® / Building area 1000 m”

Employee : 60

Peculiarity : Standard of HACCP

Value—adding of sea urchin products

Build-up as a leading marine-bio company preoccupying domestic market
Growing—up as regional tour products

Sustainable study of sea urchin shell to develop animal fodder and compost
Leading to develop food processing techniques of sea urchin

Suitable growth control of sea urchin to secure raw materials of good quality
Effective control of efflorescence, and development of processed food using

algae and seaweeds
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[ Sea urchin egg J

Add 80% aqueous methanol = 3 times
Filtration with Whatman I\m.Z filter

|
| v

Supernatant ‘ ‘ Residue J

Evaporation
_— Aqueous
part
Reflux with Reflux with
Hexane Ethylacetate Freeze dry
Add methanol
Y

Centrifugation

y Beflux with L [ Pasdae
Reflux with Butanol

Chloroform

v

Supernatant

ke A9 3% AAYEEE essential oil# solvent extracte] &+ d (Modified RDA

methods)

(1) Essential oilel] ti3t =g A AHE of Fig. 19 YeEFNA 2H 1.0mg/ml &=l A
Alget 45 9] A st st g eEs RogFo).



Fig. 1. Antimicrobial activity assay of essential oil against L. monocytogenes, S.
aureus, S. typhimurium and E. coli 0157 (Human). The growth inhibition
disappeared almost completely when it was mixed with microorganism plus
different oil concentration. C, untreated oil; Op2, 0.2 mg oil treatment; Ops 0.5

mg oil treatment; O, 1.0 mg oil treatment.



(2) 80% WigtE FE=c de Fvy A3
Staphylococeus aureus Bacillus subtilis Listerfa monocytogenes Staphylococcus aureus

KCTC 1916 (G+) ATCC 6633 (G+) ATCC 19166 (G+) ATCC 6538 (G+)
I-. ] "-I -.‘.-II' r L - llsr j . /i =y 1

Enterobacter aerogenes Salmonella typhimurum Salmonella enteritidis Pseudomonas aeruginosa
KCTC 2190 (G-) KCTC 2515 (G-) KCTC 12021 (G-) KCTC 2004 (G-)

=

Escherichi colf Escherichia coli O157.H7 Escherichi coli 0157
ATCC 43888 (G-} (Human) (G-)

Fig. 2. Antimicrobial activity assay of 80% methanol extracts.

Left, untreated (control); right, 1mg/ml conc. of methanol extract.

T3l Fig. 2014 HoFE= vlel o] 1159 fsfvro]l thak 80% methanol extracts
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Table 1. Minimum inhibitory concentration of essential oil and various extracts of Anfocidaris crassispina

against food-borne pathogenic bacteria

Various extracts (MIC, mg/ml)

Microorganisin Essential oil ~ Water Methanol Ethylacetate Chloroform Hexane
L. monocytogenes ATCC 19166(+) 1.09 0.79 1.19 0.45 045 0.41
S. aureus KCTC 1916 (+) 1.20 0.96 1.36 0.50 0.47 0.51
S. typhimurum KCTC 2515 (-) 1.21 0.89 1.17 0.51 1.27 0.70
E. coli 0157 (Human) (-) 1.47 0.85 1.20 0.47 0.75 0.70

The values are given as mean (n=3)

(2) 24

Table 2. Minimum inhibitory concentration of essential oil and various extracts of Pseudocentrotus depressus

against food-borne pathogenic bacteria

Various extracts (MIC, mg/ml)

Microorganisin Essential oil ~ Water Methanol Ethylacetate Chloroform Hexane
L. monocytogenes ATCC 19166(+) 0.90 0.55 1.00 0.30 0.50 0.45
S. aureus KCTC 1916 (+) 1.00 0.75 0.97 0.45 0.45 0.35
S. typhimurum KCTC 2515 (-) 0.85 0.60 0.85 0.45 0.85 0.55
E. coli O157 (Human) (-) 1.30 0.85 0.95 0.40 0.55 0.60

The values are given as mean (n=3)



(3) EFA4A

Table 3. Minimum inhibitory concentration of essential oil and various extracts of Hemicentrotus pulcherrimuis

against food-borne pathogenic bacteria

Various extracts (MIC, mg/ml)

Microorganisin Essential oil ~ Water Methanol Ethylacetate Chloroform Hexane
L. monocyvtogenes ATCC 19166(+) 1.10 0.70 0.95 0.45 0.60 0.45
S. aureus KCTC 1916 (+) 1.20 0.90 1.05 0.55 0.55 0.55
S. typhimurum KCTC 2515 (-) 1.20 0.85 1.15 0.65 0.95 0.65
E. coli 0157 (Human) (-) 1.50 0.90 1.30 0.40 0.85 0.75

The values are given as mean (n=3)

O A3 AF=3d Listeria monocytogenes ATCC 19166, Staphylococcus aureus KCTC

1916, Salmonella typhimurium KCTC 2515, Esherichi coli O157(Human) 52| Al &1to] of

3Fod 300 ~ 1500 pg/ml ¢ MIC o=z 8428 el i)

3= AALYZEE essential 0il¥ solvent extracte] 1xF 3H4tsl=e 2138 4y}

(1) DPPH radical scavenging activity
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Fig. 3. DPPH free radical scavenging activity of essential oil and

various extracts from Antocidaris crassispina( .23 Al ).
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Fig. 4. DPPH free radical scavenging activity of essential oil and

various extracts from Pseudocentrotus depressus(¥-873A1<).
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Fig. 5. DPPH free radical scavenging activity of essential oil and various
extracts from Hemicentrotus pulcherrimus(%4 Al ).

DPPH in methanol were incubated with 0.1 mg/ml essential oil (EO) and
0.1 mg/ml extracts (WE, water; ME, methanol; EE, ethylacetate; CE,
chloroform; HE, hexane extract) at 25°C for 30 min. Ascorbic acid (AA)

was used as positive control. Data are means of triplicated measurements,

with error bars.

Hepd A, E34AY 2 dFEdALY] qddedy F&E4 digt DPPH radical
scavenging effect 4423 (Fig. 3, 4, 5), A5 = 0.1 mg/ml ¥ & AR uf i3
2 Z 4HA 9+ ascobic acidel Hlwste] AL essential oil? weter extracts 9
methanol extractsoll A $-5=8 DPPH radical 2752 0°] 3ol AU olefd HAx=
nFo] & w o ddedy WEeE FE5E2 DPPH radicaldl gt €2 HAAAR AE3S
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(2) Superoxide anion radical scavenging activity

7h B A
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1 100 ug/ml sample treatment
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% Inhibition of superoxide radical
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Fig. 6. Superoxide anion radical scavenging activity of essential oil and

various extracts from Antocidaris crassispina( E.2+3 Al ).
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Fig. 7. Superoxide anion radical scavenging activity of essential oil and
various extracts from Pseudocentrotus depressus(s-3-23 A <).

Xanthine and Xanthineoxidase were incubated with 0.1 mg/ml sample and



then measured at 560 nm. Ascorbic acid (AA) was used as positive

control. Data are presented as means standard deviation (n=3).

(3) HFGAL
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Fig. 8. Superoxide anion radical scavenging activity of essential oil and
various extracts from Hemicentrotus pulcherrimus(Z57d Al <),
Xanthine and Xanthineoxidase were incubated with 0.1 mg/ml sample and
then measured at 560 nm. Ascorbic acid (AA) was used as positive
control. Data are presented as means standard deviation (n=3)
B AYg, F38AYE 2 dFEAALS olddedy} FEEo] g superoxide anion
1 mg/ml =2 AZ3}9 S

=
radical scavenging effectE A (Fig. 6, 7, 8) 3ttt Al2E 0.
A &3+ essential oild} =

u AlE 2 g H w3} £ 29219 superoxide radicalell o3k

4 8ol FEB(53) methanol FEB)NN T BAE ngom e MIFY §ulFE R

v Fo] & u oA WErE FEFE-S superoxide anion radical®l
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(3) Singlet oxygen quenching and protection effect

7h B A S
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Fig. 9. Singlet oxygen quenching activity of essential oil and various
extracts from Antocidaris crassispina( .23 Al <).

Sample (0.lmg/ml) were irradiated with visible light (>430nm) for 5 min
at 25°C in the presence of RNO, imidazole, RB solution at for 5 min and
then measured for RNO-imidazole bleaching.
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Fig. 10. Singlet oxygen quenching activity of essential oil and various
extracts from Pseudocentrotus depressus(¥-373 A< ).
Sample (0.lmg/ml) were irradiated with visible light (>430nm) for 5 min

at 25°C in the presence of RNO, imidazole, RB solution at for 5 min and

then measured for RNO-imidazole bleaching.
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Fig. 11. Singlet oxygen quenching activity of essential oil and various
extracts from Hemicentrotus pulcherrimus(5%4 Al ).

Sample (0.lmg/ml) were irradiated with visible light (>430nm) for 5 min
at 25°C in the presence of RNO, imidazole, RB solution at for 5 min and
then measured for RNO-imidazole bleaching.

2}. Protection effect

Fig. 12. Protection effect of E.coli induced by
photosensitization. A clear zone on an agar plate
around a filterpaper disk load with 0.02 mg RB
alone indicates bacterial growth inhibition (B). The
zone of inhibition disappeared almost completely
when the disk was loaded with 0.02mg RB plus
0.2 mg oil (EO) and extracts sample. The positive
control with a disk loaded with ascorbic acid is

also shown (AA). Data are presented as means
standard deviation (n=3).

(o

Active oxygen = Z#3F Astg o=z AE 2 DNA So AZ3 galE& F+ singlet
oxygen('Oz)oll Wgh A FI A FHolA essential ol MEE FEEA 2Tz ALLH
ascorbic acid Rt £ S31E YA oW (Fig. 12), A=A (Hd)ol ] protection

effect 2827} 10,2 HAA7|= ZARB, rose bengal A )l A t)Zito] Aebx] Hat
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7}. Tyrosinase inhibition effect
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Fig. 13. Tyrosinase inhibitory effect of essential oil and various extracts

from Antocidaris crassispina. (E.2H3 A1)
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Fig. 14. Tyrosinase inhibitory effect of essential oil and various extracts

from Pseudocentrotus depressus. (33 A L)
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Fig. 15. Tyrosinase inhibitory effect of essential oil and various extracts

from Hemicentrotus pulcherrimus. (‘&3 A <)



L}, Collagenase inhibition effect: antiaging

100 ~

—@— A. crassispina
—w— P. depressus
—&— H. pulcherrimus
—&— Ascorbic acid

80 1
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Collagenase inhibition rate (%)
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Concentration (mg/ml)

Fig. 16. Collagenase inhibitory effect of methanol extracts from Antocidaris
crassispina (B2} 7A)), Pseudocentrotus depressus (33734 and

Hemicentrotus pulcherrimus ("% A)).

3T AALEREH dolx essential oil?} §viFEE AEE Wokd A AHA L
% #oJshi= tyrosinase EA A & Aldste]l AR mwigaE AR Aak(Fig. 13,
14, 15), 2+ =2 AF85 ]2 kojic acid, ascorbic acidoll H]3] thA 2Fsl7] A 9F essential
oil, water extracts, methanol extracts®l A tyrosinase] &S A= s8HS AT
ANk =3 3T HEHE FEEA A =AY E FAE

5 A3 1 mg/mle FEoA
20~34%5 A= Aoz ey
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Fig. 17. DPPH scavenging activity by increase of concentration. Averaged
results from triplicated experiments are given, with error bars representing
SD. (AA; ascorbic acid, WE; water, ME; methanol, BE; butanol, EE;

ethylacetate, CE; chloroform, HE; hexane extract).
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Fig. 18. Reflectance measurement of L#* of apple juices with ascorbic acid and various

extract in concentrations ranging from 0 to 1.0 mg mL Y The value Lx* represent the
means of three determinations. (AA; ascorbic acid, WE; water, ME; methanol, BE; butanol,
EE; ethyl acetate, CE; chloroform, HE; hexane extract).
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Fig. 19. Reflectance measurement of color change of apple juices with AA and sample

extracts at concentration of 1.0 mg mL . The values of color change represent the means
of three determinations. (AA; ascorbicacid, WE; water, ME, methanol, BE; butanol, EE;
ethylacetate, CE; chloroform, HE; hexane extract).



th 9 Aol A e S Wl WEre FEEo] U3 chemical compositiond] Wa] GC-MS
A

Table 4 Major chemical compound of the ME from sea urchin egg. H. pulcherrimus.

Compound RI* RT  Composition (%o)-
ME  N-(diisopropylphesphino)methyl-dimethylamine 964 4.725 1.55.
1.2,3-propanetriol 967 4.892 16.45.
2-(diethylamino) ethanethiol 970 5.700 0.27«
1.3-Propanediol 805 6.575 1.02.
2-Hydroxy-2-methylmalonic acid 1223 9.992 0.55.
DI -Pyroglutamic acid 1180 10.392 21.49.
Norvaline 1054 11.317 2.24.
Methyl tetradecanoic acid 1680  15.433 521
Tetradecanoic acid 1679 15.825 12.90.
Methyl isoheptadecanoic acid 1914  17.675 10.10
Palmitic acid orn-Hexadecanoic acid 1968 18.083 15.25.
4.6-di-tert-Butylresorcinol 1775 33.925 0.35.

"Retention index relative to n-alkanes on ZB-1 capillary column..

GC-MS #4433 2% ALY WeE FEEJIE  1,23-propanetriol  (16.45%),
pyroglutamic acid (21%), tetradecanoic acid (12.9%), methyl isohptadecanoic acid
(10.19), palmitic acid (15.25%) o2 FAEFIA Aon o5 HEEo] ZHAAE

g fAsEd Agtaodet #72 F 9

6) FR=He] Frtste gl 7leA A (ICn 574)

kst o] thel A=A vl E ¢J8) radical ¥ reactive oxygenol] H3F 50% A%
E(ICso)E SAste]l oF#l Tabled WEWAT ICsx = {(Control value - Sample
value)/(Control value)} x 10022 % ¢]a}3ith

Table 5 Antioxidant activity of essential oil and various extracts of Antocidaris crassisping against radieal

scavenger«
Various extracts (mg/ml) + controle
Essentialoil Water Methanol Ethylacetate Chloroform Hexane Ascorbates
DPPH radical* 0.035 0.087  0.150 0.390 0.245 0.182 0.009.
Superoxide anionradical*  0.452 0470  0.126 - - - 0.011+
Singlet oxygen* 0.137 0216  0.109 - - - 0.167«
Tyrosinase inhibition** 0.733 0.918 0319 - - 0.800 0.018+

The values are given as means (n=3). The values were rounded off decimal point 4%, «

*#8Cs5; 30% scavenging concentration, **ICsq: 50% inhibitory concentration of tyrosinase activityw



71 A3} essential oil % water, methanol extractol]lA] £& dA3l5 S HATH MEAH O R =
DPPH radical scavenging &3+ essential oil®] 0.035 mg/ml= 7} Ho]uk o™ superoxide
scavenging, singlet oxygen quenching % tyrosinase inhibition effecti= methanol F=%&
Zyzy 0.126, 0.109, 0.319 mg/miZA] 7Fg £2 Aoz xSt 53] HEE& FEFof A
singlet oxygenoll W&t 752 FitstAlz 2 I A = ascorbic aciditr O F2
o2 el T3 essential oil®] DPPH 47 X3 ascorbic acid9} H]5z38F =& 532l

Ao el

(1) Chemical composition of methanol extract

GC-mass spectroscopy w2 WS o] &3t A& Aol 71 34l o ad e}
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MEe FEB] YRS EASY,



Table 6

Major chemical compound of the EQO and ME from sea wchin egg, Anfocidaris crassispina

Compound RI* RT Composition (%)
EO N . N-Dimethyl-3-hexanamine 202 10.008 0.32
n-Amylbutyvlamine 1114 11.883 0.31
2-Methyl-4-heptanol 915 12.392 0.67
n-Tetradecanoic acid 1769 14.583 18.14
n-Octadecenoic acid 2167 15.425 2.92
alpha.-Limonene diepoxide 1128 15.967 1.58
E-9-Tetradecanoic acid 1777 16.300 5.64
(9E)-9-Hexadecanoic acid 1976 16.375 3.66
n- Pentadecanoic acid 1869 16.600 13.31
n-Tetradecanal 1601 17.000 2.66
1-Tridecanal 1502 17.292 0.65
n-Eicosanoic acid 2366 17.442 2.59
(6Z.97)-6.9-Pentadecadien-1-ol 1771 18.150 0.72
(7Z2.102)-7,10-Hexadecadienal 1816 18.242 5.42
Triarachine 6721 18.658 2.08
Arachidonic acid 2398 20.392 7.98
2-Hydroxycyclopentadecanone 2158 20.983 1.88
(Z)9-Hexadecenal 1808 21.258 1.58
2-Pentadecyn-1-ol 1772 22.975 0.32
Isooctyl phthalate 2704 23.450 3.06
Clonitazene 3064 23.892 0.75
E-3-Pentadecen-2-ol 1683 30.900 5.22
(Z)9-Octadecenal 2007 36.892 1.41
n-Dodecyl glycidyl ether 1679 37.108 091
2-Bromooctadecanal 2231 38.267 0.81
1.2-Cyclododecanediol 1815 39.883 0.89
ME N-(diisopropylphosphino)methyl-dimethylamine 964 4.725 1.55
Glycerin o7 1.2.3-propanetriol 967 4.892 16.45
2-(diethylamino) ethanethiol 970 5.700 0.27
1.3-Propanediol 805 6.575 1.02
2-Hydroxy-2-methylmalonic acid 22 9.992 0.55
DL-Pyroglutamic acid 1180 10.392 21.49
Norvaline o7 2-aminopentanoic acid 1054 11.317 2.24
Methyl tetradecanoic acid 1680 15.433 5.21
Tetradecanoic acid 1679 15.825 2.90
Methyl isoheptadecanoic acid 1914 17.675 10.10
Palmitic acid or n-Hexadecanoic acid 1968 18.083 15.25
4.6-di-tert-Butylresorcinol 1775 33.925 0.35

" Retention index relative to n#-alkanes on ZB-1 capillary column.
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Fig. 20. HPLC chromatography profile from methanol and water extracts in
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Fig. 24. Structure of Fraction 1-2-1 identified as 1-methyl-Pyridimine / &A% 95
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Fig. 29. Structure of Fraction Fraction 1-2-2 identified as Homarine (1-methyl-2-Pyridine
carboxylic acid)/ ¥A3: 138
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Table. The value of ICs of isolated compounds from Antocidaris crassispina egg

F 1-2-1 (mg/ml F 1-2-2 (mg/ml)
DPPH 0.283 0.194
ABTS 0.345 0.254
Superoxide 0.646 0.337
Singlet oxygen 0.187 0.108
Tyrosinase 0.718 0.643

The values are given as mean (n=3) and were rounded off decimal point 4th.

t}. Inhibition of a-glucosidase activity
F £ £E549 %4 EAX(indole ring 7% ¥ Y ofxayH FFe} FAHOE
ot

Hol & F79 enzyme €4 Al ¥ dFdA 7t ds AR #
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G P vk #H =2 a-glucosidase &4 JAHES g
2 AFE-E 3= Acarbose 9 ICsx #F (=4 mM) Kt} &34 ot} (Fig. 30). 3% A% Z
2 AFE WYste] G W vukAd MAAZA e S8 E gstaA skl
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Fig. 30. Inhibitory activities of different concentrations of F1-2-1 and

F1-2-2 against a-glucosidase. Results are expressed as mean SD (n = 5).
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Al 230 e AL Al Table 13 o] £7]383H.

Table 1. Declaration of sample name

Boiling time (min) A. crassispina P. depressus H. pulcherrimus
0 A-raw P-raw H-raw
5 A5 P-5 H-5
10 A-10 P-10 H-10
can A-can P-can H-can

(2) NATH

ERY

7 4

2=
oX,
it

o,

=]
R

AOACHY F3}

04
W Soxhlet &M, 2¥]al 29 A5 Q4885 F A (model PN-1430,

ox
M
rlo

J
s.a.,, Espana)® #4339t &3 &2 10004 ZFE, 238, =AW, 2wz o] shaks

Woghew 1 ghere JERE, nE A9e 33 wE Zgagv,
4. A% A

AAY can AFS] ARbAld 2 oG] EXE A5 HE vAAE HAE ST A
& 25 g& F 3 ELMEX Filter®o] ¥i Ay A A9 225 mLE 7Fst & oF 283F 333}
1 mL A wj=x]e] &3te] 37C w7

(model HB-101M, HANBAEK Sci. Co., Korea)ell Al 24~72A17F vk & H2he AlFstaich
Ak w3 e HAel= 24 Plate count agar(Difco. Lab., USA), Desoxycholate

agar(Difco. Lab., USA)7} x| &2 A}-&5 )

A
o

ot. pH

pHE AALE 10 ¢ Al 75 90 mLE 713t $ @ 7](model HG-15D, DAIHAN
Scientific Co., Ltd, Seoul, Korea)® 15%3+ ¥ &A#H pH meter(model S20-K,
Mettler-Toledo Group, China)® =743}t pH =4 3WH W& =AH3slo] 1 HAztoz
B LTt



T Z2AHS Y AAL 5 gS AN FFF 10 mLE e 3 dE =
15%7r #8AZ 5§ A=A (model S-28E, ATAGO Co. Ltd, Japan) % % =7 (model
PR-201, ATAGO Co., Ltd,, Japan)Z 3¥ ¥t ZHAsle] I Hgroz YAt

M =20 AAL 5 g8 Hs| ZFF 10 mLE 713 & 272 1627 #dste] Ax
AE R wFE & A2 A (model CM-600d, KONICA MINOLTA SENSING, Osaka, Japan)ZS A}

ofo
Ol
ol
9
i
rlo
>

|22 338 uE Zgsqrh o2 33 wEslel % 90 4% 29 FHgow

™ = (lightness, L-value), &M % (redness, a-value), 32 =(yellowness, b—value) 2 2 x}H(A

E-value)E Yergich olw] F&Ewaol ['-value, a-value, b-valuerx Z+7z} 9742, -0.1,
-0.020] A T},

AE value = NV AL2+ nra’+ Ap?

AAL] AEE 4371 918l deep freezer(model MDF-U3086S, Sanyo, IL., USA)dl -&
AR Ho] dd AA ¢S 527 %7 (model FDU-1100, Tokyo Rikakikai Co., Japan)& ©]
&3 48A17F Bk xSt FES AASAT dx T 22 A &S YA 3~5 mm ARO]

o] Alo]l=uE A2 AWEle] X5 xEo]7} 20x50 mm<el vialdl Hof cylinder probe® =7 HA

X
rlr
oot

(force) S Texture analyzer® A3t &4 7S Table 29+ #2t}.



Table 2. Condition of Texture analyzer for sea urchin eggs by pretreatment method

Instrument Texture analyzer (TA-HD 1500, Stable Micro Sys., Godalming, UK)
Load cell 50 kg (TEDEA HUNTLEIGH)
Probes 10 mm dimeter Delrin cylinder probe (SMS P/10)

Pretest speed 2.0 mm/s
Test speed 0.8 mm/s

Post test speed 10.0 mm/s

AL ) ohul =t B4

FElobr el BAS 9k A2 g9l A xE Konosu 579 WS wWHste] A4t
AAL 5 g& #HAstel 75 5 mLE 7F8) #383% 5 5% trichloroacetic acid(TCA) 40 mL=
7Fske] 24A13F &9k 4C cold lab chamberdl WA R #AsIH FZF3ATE o] FEAS 10,000
rpmol A 15%3F AR 3 & A5 dS of3sle] 0.2 N lithium citrate buffer(pH 2.2)2 10
vl 3A13 5 0.2 pm membrane filter® ]33] Amino acid analyzer(model L-8800,
HITACHI, Ltd., Japan)® #A3}Ath g obr]=itke] #2432 712 Table 3o YeERU ST,

Table 3. Condition of Amino acid analyzer for sea urchin eggs by pretreatment

method
Instrument Amino acid analyzer model L-8800
Column PE column cation exchange resin, 4.6 x 60 (mm)
Column temp. 30~70C range
Injection volumn 10 uL
Mobile phase Pump 1 : buffer solution (lithium citrate)
Pump 2 : Ninhydrin reagents
Flow rate Pump 1 : 0.35 mL/min
Pump 2 : 0.3 mL/min
Detector

Photometer (visible mode)
Channel 1 : 570 nM
Channel 2 : 440 nm




of. S 2 BA

AaE o] BAL e T3 Zaidy 79 WS Faste] BAE A g gHS Fustatt
=S AAL 5 g FHsl 1.2 M cold perchloric acid (0C) 25 mLE 7F3F % 11,000 rpmol A 1

r_{

B wAEE H 0T, 107 B9 3000 g2 YA G AE AHsATt o] Fe o
S5 1 M KOHZ %3HpH 65~6.8)3t] 2~4T cold lab. chamber(model DR-601, DAERYUN
Sci. Co., Korea)ollAl 303t b8stA1zl ¥ ¥ potassium perchlorates o #3te] #| A st
i HFT AREEYe] 50 mL7F HEE 33 FRTFE A st FHlE AEEAS 02 m
membrane filter® ] ¥3}o] HPLC(model Ultimate 3000, Dionex, Germany)® +4]3}1

Al 271 Table 49 Zth

Table 4. Condition for HPLC analysis of nucleotides of sea urchin eggs by pretreatment

method
Instrument HPLC model Ultimate 3000 (Dionex, Germany)
Column Pinnacle® II C18, 5 um, 250x4.6 mm
Injection volumn 20 uL
Mobile phase 0.04 M KH,PO, : 0.06 M K,HPO, (1 : 1)
Flow rate 1.5 mL/min
Detector UV detector (252 nm)

AWk Morrison®t Smith'”e] st A FF A9 A sk B4 wo] F=ake] 2489
AAL 10 gol = 7]-8 1 (chloroform : methanol=2 : 1) 50 mLE 7}3te] 2500 rpmell A4 3
b dAetal of A (Watman 02)= o] #ato] A FEotv B4 ES 33 &Skt F
=¥ g BFodoFo] Wi 05% KCl 30 mLE 713 12A13F &<t AoA AAAZ &

B

o
Hote] F NaxSOs5 ol &8l &4 el &S 52 o Fste] AAT
AH5CE AsFete =5 A2E Ak o] & A& 23 mgs cap tubeo] A WFiEF

0.5 N methanol-NaOH 1.5 mLZ 7}8] F24< 9 £33 5 100Tl
A 5E3E 7hEEtth o1 $ 30~40C= W¥7ste] 14% BFs-methanol 2 mLE 718l 545 9



5 mL 7}8fe] 187+ &3

ke

3} NaCl &9S

Table 5. Condition of GC for sea urchin eggs by pretreatment method

Instrument
Column
Detector
Oven Temp.

Injector Temp.

Detector Temp.

Carrier gas

Gas flow rate

GC model Clarus 500 (PerkinElmer, USA)
SP 2560, 100 Mx0.25 MM

FID

200C

220C

250 C

N,

2.0 mL/min

R, F7A 24

Isooctane=< Z3ko] F2= NaSO.S 7hall &2=4]7]

ol 54 A7A BEste] naedvh. AWAh £4 =32 Table

thA] 30~40C 2 Wzkalel 2 mLe Isooctanes
%

al

R/ )
o po

0%
o



Table 6. Condition of ICP-OES for sea urchin eggs by pretreatment method

Model Optima 7300DV (PerkinElmer, USA)

Instrument ICP-OES (Inductively Coupled Plasma
-Optical Emission Spectrometry)

Gas Ar gas

RF power 1,300 Watts

Nebulizer gas flow rate 0.8 L/min

Coolant gas flow rate 15 L/min

Axially gas flow rate 0.2 L/min

Sample uptake 1.5 mL/min

Calibration curve 0, 0.2, 1, 5, 25, 50 ppm

Standard solution CertiPUR® Standard Solution

(MERCK Co., Germany)
: Cd, Pb, As, K, Ca, Mg, Fe, Zn, Na, Ca

Cica-Reagent Stnadard Solution
(KANTO CHEMICAL Co., JAPAN) : P

RE A% do]E e Ay SAS v8(SAS Inst. Inc., Cary, NC, USA)S o]&af H2]3to] A

1ol FAHe AFEH 2R 5% F2)5HY

(1) AEAZ

b A 7ol wE AAYY FE= Table 7o WeblAoh AAI=S] A5 719 HA
ZP7hE FEjelut sl ww ] WA Satel ofsl wojAm, Ale] FEHiE WMok
Aol #FHAT 5 A= A R 107 A=xds w G WAol o A dof
U AgAge savh & dojwten, 53 £33 <ol Savh Mg & dojy ke E can

AFAME e g A, dFA] dejets 29 ddetA S dHE Bt

4

0.



A. crassispina P. depressus H. pulcherrimus

Boiling time (min)

Table 7. Changes of sea urchin egg shape by pretreatment method
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Table 8. Proximate composition of raw sea urchin eggs and boiled sea urchin

Proximate composition (%)

Sample
Moisture Crude ash Crude fat Crude protein Carbohydrate
A-raw 70.57+0.20° 1.94+0.02° 4.10+0.04° 14.00+0.10° 9.39+0.05°
A5 69.09%0.30° 1.73+0.02° 4.54+0.05° 15.07%0.14° 9.57+0.09°
A-10 70.18+0.22° 1.82+0.01° 4.49+0.04" 14.26+0.11° 9.25%0.07°
A-can 76.88+0.92° 2.10£0.08° 2.04+0.08° 10.25+0.41° 8.73+0.35°
Total 71.68%3.22 1.90%0.15 3.79%1.07 13.40%1.95 9.23+0.36
P-raw 72.10+0.50° 1.89+0.04° 3.46%0.06° 13.74+0.25° 8.81+0.15°
P-5 68.68+0.36° 2.05+0.02° 3.8120.04° 14.86+0.17° 10.59+0.12°
P-10 69.8720.49° 1.93+0.03" 3.60+0.06" 15.02+0.24° 9.59+0.16”
P-can 73.45+0.41° 1.97+0.03" 1.7840.03° 13.08£0.20° 9.72+0.15"
Total 71.03%1.98 1.95%+0.07 3.16£0.84 14.18+0.86 9.68+0.67
H-raw 74.51£0.90° 2.24+0.08° 3.51£0.13° 13.22%0.47° 6.51£0.23"
H-5 73.0210.38b 1.8110.03b 4.11%0.06° 14.2510.21b 6.81+0.09°
H-10 74.95+0.24° 1.58+0.02° 3.71+0.03" 13.29%0.13° 6.48+0.06"
H-can 73.33+0.21° 2.22+0.02° 2.81%0.02° 15.80£0.12° 5.84+0.05°
Total 73.95+0.94 1.9610.30 3.53%0.50 14.14%1.11 6.41£0.39

All values are the mean+SD (n=3)

a-d

Duncan’s multiple range test.
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LN Lo
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Table 10. Changes of pH, salinity and sugar content by pretreatment method

Sample pH Salinity (%) Sugar content (%)
A-raw 6.46%0.03" 8.07+0.12° 9.03+0.23"
A5 6.55+0.01° 5.00%0.00" 6.70%0.10"
A-10 6.55+0.01° 3.80%0.20° 5.90+0.10°
A-can 6.57+0.01° 3.93+0.12° 4.77+0.15°
P-raw 6.25+0.01° 8.33+0.42° 9.230.40°
P-5 6.37+0.01° 3.93+0.12° 4.23+0.21°
P-10 6.38+0.01° 3.13+0.12° 4.17+0.21°
P-can 6.3540.01° 4.00%0.00" 4.33%0.06"
H-raw 6.36+0.01° 7.00+0.20° 7.70+0.10°
H-5 6.4610.01b 4.004_ro.oob 5.57+0.06°
H-10 6.46+0.01" 3.27+0.06° 3.93+0.12°
H-can 6.58+0.01° 3.8040.35" 6.43+0.31°

All values are the meantSD (n=3)
4 Means with different letters in the column are significantly different at p<0.05 by

Duncan’s multiple range test.
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Table 11. Changes in color index of sea urchin eggs by pretreatment method

Color index
Sample N . .
L -value a -value b -value AE-value

A-raw 52.79+0.93" 6.47+0.39° 17.29+1.17° -

A-5 47.64+0.04° 5.42%0.04° 11.92+0.08° 7.51£0.07°

A-10 52.71+0.23" 5.91+0.04" 15.27+0.37" 2.11+0.37°
A-can 54.47+0.61° 4.27+0.18° 14.74+0.52° 3.81+0.46°
P-raw 45.71+0.80° 15.12+0.29%° 25.96+0.49" -

P-5 45.18+0.26" 13.69+1.01° 23.76%2.31° 3.21+2.42°

P-10 47.43%0.68° 14.53+0.35™ 25.35+0.81° 2.15+0.38"
P-can 40.12£0.25° 15.70+0.42° 37.75+0.49° 13.07%0.57°
H-raw 39.64+0.47¢ 12.68+0.16° 21.0410.27d -

H-5 46.23+1.65" 14.11+0.62° 26.64+1.57° 8.77+2.34°

H-10 52.83+0.93° 14.8011.18b 31.7811.61b 17.1811.84b
H-can 40.4120.59° 15.88+0.23° 48.34+0.10° 27.50+0.12°

All values are the meantSD (n=9)
“d Means with different letters in the column are significantly different at p<0.05 by

Duncan’s multiple range test.
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Fig. 1. Hardness of sea urchin eggs by pretreatment method. Values with

different letters on the bar are significantly different at p<o0.05 by

Duncan's multiple range test.
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Table 12. Free amino acid contents of A. crassispina by pretreatment method

Free amino acid (mg/100g)

A. crassispina

A-raw A-5 A-10 A-can
Phosphoserine 1.03 0.91 0.92 1.05
Taurine 25.36 24.81 24.46 10.04
Aspartic acid 4.01 2.61 2.59 1.18
Threonine 12.78 13.66 13.14 6.85
Serine 16.49 17.86 17.12 8.06
Glutamic acid 39.84 42.93 41.87 77.74
Glycine 214.27 219.67 210.94 316.05
Alanine 69.93 74.47 70.65 38.44
Citric acid 0.84 0.84 ND ND
a-aminobutyric acid 0.49 0.51 0.57 ND
Valine 29.91 31.81 30.65 17.26
Cystein 1.38 ND ND ND
Methionine 12.14 12.67 12.54 6.74
Cystathionine 4.21 4.82 4.78 3.21
Isoleucine 17.97 19.22 18.64 10.34
Leucine 29.02 31.72 30.58 16.11
Tyrosine 34.68 34.61 33.15 17.80
Phenylalanine 14.25 14.51 14.33 7.35
[-Alanine 1.23 1.25 1.60 1.61
y-amino-n-butyric acid ND ND ND ND
NH3 4.80 5.22 5.93 6.93
Hydroxylysine 3.66 3.97 4.80 4.72
Ornithine 4.74 4.86 4.72 2.09
Lysine 69.55 72.60 66.90 29.91
Histidine 11.15 11.83 11.23 5.29
3-Methylhistidine ND ND ND ND
Anserine ND ND ND ND
Carnosine 11.77 9.77 8.03 13.94
Arginine 113.23 120.47 113.06 47.44
Proline 5.99 5.29 5.87 ND
Total 754.70 782.90 749.07 650.16

Not detected



Table 13. Free amino acid contents of P. depressus by pretreatment method

P. depressus
Free amino acid (mg/100g)

P-raw P-5 P-10 P-can
Phosphoserine ND ND ND 0.92
Taurine 9.75 10.29 9.83 7.70
Aspartic acid 0.90 1.10 1.06 1.00
Threonine 5.67 6.81 6.63 5.15
Serine 6.47 7.46 7.21 5.20
Glutamic acid 33.35 36.88 35.51 49.40
Glycine 209.48 240.91 233.34 258.89
Alanine 50.38 58.49 56.23 46.38
Citric acid ND ND ND 0.87
a-aminobutyric acid 0.88 0.97 0.93 0.89
Valine 22.16 24.58 24.52 16.63
Cystein 1.64 1.30 0.98 ND
Methionine 6.56 7-59 7.53 4.00
Cystathionine 3.67 4.07 3.96 1.75
Isoleucine 11.37 12.64 12.42 8.19
Leucine 21.74 23.31 23.06 15.88
Tyrosine 30.77 28.69 29.63 19.50
Phenylalanine 8.41 7.81 7.97 6.01
[F-Alanine ND ND ND 0.94
y-amino-n-butyric acid ND ND ND 0.57
NH3 3.32 3.70 3.72 6.04
Hydroxylysine 5.20 5.06 4.78 4.81
Ornithine 2.48 2.86 2.81 2.19
Lysine 35.87 38.87 37.58 26.83
Histidine 12.07 13.24 13.18 9.12
3-Methylhistidine ND ND ND ND
Anserine ND ND ND ND
Carnosine 4.06 12.93 12.95 8.32
Arginine 81.53 84.57 81.15 58.20
Proline ND 3.76 3.17 ND
Total 567.75 637.88 620.14 565.41

: Not detected
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Table 14. Free amino acid contents of H. pulcherrimus by pretreatment method

Free amino acid (mg/100g)

H. pulcherrimus

H-raw H-5 H-10 H-can
Phosphoserine ND 0.92 1.02 1.23
Taurine 7.30 7.56 8.81 8.57
Aspartic acid 1.60 1.99 1.87 0.70
Threonine 5.17 6.30 5.75 7.30
Serine 10.90 14.09 12.71 7.82
Glutamic acid 20.90 28.37 26.18 54.49
Glycine 182.76 235.84 224.02 372.05
Alanine 35.23 47.47 44.14 20.99
Citric acid 1.22 1.19 1.10 1.36
a-aminobutyric acid ND ND ND 0.45
Valine 9.97 12.49 11.41 8.28
Cystein 1.28 ND ND 4.42
Methionine 4.20 4.91 4.56 4.23
Cystathionine 3.79 4.99 3.81 4.90
Isoleucine 6.10 7.47 6.70 6.81
Leucine 9.39 11.43 10.82 5.89
Tyrosine 11.85 13.52 11.86 14.74
Phenylalanine 5.56 6.76 5.77 3.73
[-Alanine ND ND 1.01 ND
y-amino-n-butyric acid ND ND ND ND
NH3 3.75 4.44 4.53 5.94
Hydroxylysine 4.83 4.34 4.94 1.33
Ornithine 1.71 2.03 1.90 2.69
Lysine 37.42 44.34 42.44 48.20
Histidine 8.57 10.70 10.02 9.61
3-Methylhistidine 0.84 0.99 1.00 ND
Anserine 5.24 ND ND ND
Carnosine 3.77 12.90 15.95 16.30
Arginine 59.34 74.01 70.13 72.56
Proline 6.77 8.75 8.66 ND
Total 449.44 567.80 541.12 685.61

Not detected
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Table 15. Nucleoside concentration of sea urchin eggs by pretreatment method

Nucleoside concentration (ppm)

Sample HxP Hx(Hypoxan
ATP ADP AMP IMP
(Inosine) thine)
Ataw  1.56%0.46° 4.21+0.22" 7.32+0.11°  29.08+0.13 ND 11.61£0.03°
A5 0.89£0.00°  2.93+0.09°  5.57%0.39°  24.02+0.12° ND 5.69+0.03°
A-10 0.87+0.04°  2.86%0.08° 5.95+0.14°  27.70+1.49" ND 3.39+0.00°
A-can 3.75+0.13° 9.08+0.52°  16.23+0.22°  58.59%0.77° ND 9.34+0.26"
P-raw  2.82#0.79°  12.88%0.49°  20.20%0.21°  29.35%1.00° ND 19.96+0.46°
P-5 2.61#0.28"  10.92+0.35°  17.80%0.09°  25.58+1.29° ND 11.72+1.10°
P-10 2.46+0.31>  10.10%1.03°  16.95+0.00°  25.81+1.42" ND 12.04#1.20"
P-can 8.23+0.34°  12.83+0.58"  21.49%0.04°  20.79+0.45° ND 20.52+0.48°
H-raw 0.964_ro.o1b 5.5410.29b 6.26+0.15° 22.09%0.38° ND 13.94%0.66°
H-5 0.93+0.21>  8.32#0.52°  10.97+0.16°  24.20+0.41° ND 11.73%0.44"
H-10 0.89+0.10" 8.54+1.80°  10.68%0.03°  21.43+0.44° ND 9.87+0.03°
H-can  12.71%0.02°  7.4130.22°°  19.24#0.30°  51.59+0.07° ND 7.18+0.01°




All values are the mean*SD (n=2)
ND : Not detected
*4 Means with different letters in the column are significantly different at

p <0.05 by Duncan's multiple range test.
ob. AP B
AAe] gl whE AL AAt 4 dak= Table 16, 17, 18 WeEbATE 37k &

o] AL Fo AW myristic acid, palmitic acid 2 EPA® Jeong 59 His} A}

&1L, Jeong 5o AAL AEAt 423 DHA= HEHA F=vhal spley, &34 79

DEAA can AEFS AL F AzAAM Lol Awt FAEHATh 1T Nam'9] F2A A A
WAk B4 A= palmitic acid®t arachidonic acid®] &#o] w2 Aoz Yl ReEpd A,

SEA B EFAAL] A 23 Zolrh ATk A AW 37HA] Fo AL T
&

REAAL BES ARR FFo| Y wm, HG Agte]l L 8 BES AW F

O B2 A(A. crassispina)

B Ale] 7k AZF 2 ocan AlES] AEAE 4 A= Table 169] YeERH AT A &=
palmitic acid(C16:0)7} 269% = 7F& 2ta, EPA(C20:5n3), myristic acid(C14:0) %
arachidonic acid(C20:4)7} 2+2} 15.08%, 18.82%, 7.98% &rrstal At Palmitic acide= 742
Alzrol A5 FaHEE AES Hol 107 7HY A 2352% % 3L, can A% 2553% = 5% 7}
A3k Az o} v =3k th Myristic aicd®= 7FE Alte] A4E ZAaso] 10871E Al AAEH
o} oF 6% SO can AlFES 946% % 7HE SEth wbH -3 X HHARQI EPAE 5% 71E
Al 1857% % 7Hd = okal, 107 7k A #AAEA siloy A gy 58 s UEie

74 8k

[=]

o

M, can A|F-S 1248% = 7174 $FaFo] vkt ek arachidonic acid®= EPA

ATt

H
i
rlo
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@ BEEAA(P. depressus)

=&/dAe AAt &S Table 170 JeERHAT. A 5= EPA7F 2399%= 718 =9kal,

palmitic acid, muyristic acid, arachidonic acid o]t 5% 7}¥9 A] EPA, palmitic acid,
myristic acid % arachidonic acid =5 A EHT oF 1% S7lH = A4S HA 1, 105 714

Al palmitic acid®} muyristic acid= Y2 S7FE 1oy EPASF arachidonic acidE #Aa% o] A
F8AAC] can 7}EE S arachidonic acid= 10.87% % AA| &

Bt} =9k o v EPA, palmitic acid, myristic acide %2 Z o2 YESLT

Agndg 2o dus ng

Q@ WEAA(H. pulcherrimus)

Table 182 WEAIA] XAl B4 Ayg A5 += palmitic acid’} 28.66% = 71 =2

Hlal, EPA= 52 7FE Al S7FE 9] 1895% =

& Fye By

o] 16.61% 4 tF. 28] 1L arachidonic acid= 5% 7FE A 9.01%
I, 10 7FE Al 0.3%5 7k o] A= v =3 3§

$ 47HA] AR BE GAERG Be Aoz ey,



Table 16. Fatty acid compositions of A. crassispina by pretreatment method

A. crassispina

Fatty acids (%)

A-raw A5 A-10 A-can

C14:0 18.82 14.26 12.80 9.46
C14:1 0.91 0.78 0.70 0.55
C15:0 0.90 0.71 0.61 0.49
C15:1 0.14 0.11 ND 0.12
C16:0 26.90 25.52 23.27 25.53
C16:1 4.57 3.44 3.01 4.19
C18:0 2.98 3.39 3.14 4.73
C18:1t11 1.02 0.91 0.79 0.82
C18:1 2.14 1.75 1.13 16.25
18:2 2.06 2.68 2.37 5.63
C18:3n6 4.50 5.48 4.29 3.41
C18:3n3 2.15 2.29 2.20 1.77
C18:2 (10,12) 3.95 2.67 4.99 2.94
C20:0 0.72 0.59 0.49 0.49
C20:1 0.00 0.96 0.84 0.67
C20:1n9 1.00 1.09 0.84 0.76
C20:4 7.98 9.98 8.46 6.91
C20:5n3 15.08 18.57 16.37 12.48
(22:4n6 ND 0.40 ND 0.15
C22:6n3 3.41 4.42 3.71 2.64
SFA 50.32 44.47 40.31 40.70
UFA 48.90 55.53 59.69 59.30
MUFA 9.77 9.04 17.30 23.37
PUFA 39-13 46.49 42.39 35-94
UFA/SFA 0.97 1.25 1.48 1.46
MUFA/SFA 0.19 0.20 0.43 0.57
PUFA/SFA 0.78 1.05 1.05 0.88

ND : Not detected, SFA : Saturated fatty acid, UFA : Unsaturated fatty acid,
MUFA : Monounsaturated fatty acid, PUFA : Polyunsaturated fatty acid



Table 17. Fatty acid compositions of P. depressus by pretreatment method

P. depressus

Fatty acids (%)

P-raw P-5 P-10 P-can

C14:0 9.69 10.72 13.63 9.12
C14:1 0.60 0.57 0.39 0.43
d15:0 0.75 0.67 ND 0.68
C15:1 ND ND ND ND
C16:0 23.07 24.20 26.46 22.91
C16:1 5.55 5.71 6.64 5.26
C18:0 3.39 3.54 3.83 3.81
C18:1t1 1.04 0.99 1.48 0.95
C18:1 2.12 2.12 3.04 5.08
C18:2 2.59 2.77 2.29 4.08
C18:3n6 4.37 3.24 3.37 3.51
C18:3n3 3.89 4.32 5.58 3.98
C18:2 (10,12) 7.24 3.22 3.76 6.70
C20:0 0.60 0.79 ND ND
C20:1 0.80 0.46 ND ND
C20:1n9 0.76 0.98 ND 1.04
Q04 9.57 10.03 9.12 10.87
C20:5n3 23.99 24.95 20.40 21.58
C22:4n6 ND ND ND ND
C22:6n3 ND 0.70 ND ND
SFA 37-49 39-93 43.93 36.53
UFA 62.51 60.07 56.07 63.47
MUFA 10.86 10.83 11.55 12.77
PUFA 51.65 49.25 44.52 50.71
UFA/SFA 1.67 1.50 1.28 1.74
MUFA/SFA 0.29 0.27 0.26 0.35
PUFA/SFA 1.38 1.23 1.01 1.39

ND : Not detected, SFA : Saturated fatty acid, UFA : Unsaturated fatty acid,
MUFA : Monounsaturated fatty acid, PUFA : Polyunsaturated fatty acid



Table 18. Fatty acid compositions of H. pulcherrimus by pretreatment method

H. pulcherrimus

Fatty acids (%)

H-raw H-5 H-10 H-can
C14:0 17.01 13.97 13.85 13.37
C14:1 0.58 0.79 0.80 0.81
d15:0 0.82 0.77 0.69 0.86
C15:1 ND ND 0.15 ND
C16:0 28.66 25.39 25.27 26.67
C16:1 4.49 3.78 4.60 4.41
C18:0 3.52 3.49 3.41 3.93
C18:1t11 0.84 1.03 1.07 1.23
C18:1 1.86 1.78 1.72 3.47
C18:2 2.18 2.20 2.56 2.76
C18:3n6 5.08 5.07 5.56 5.61
C18:3n3 2.00 2.06 2.04 3.78
C18:2 (10,12) 2.47 5.61 5.54 7.27
C20:0 0.77 0.58 0.68 0.88
C20:1 1.00 0.97 1.23 0.98
C20:1n9 1.09 1.00 1.08 1.14
Q04 9.28 9.01 9.30 8.52
C20:5n3 15.79 18.95 16.61 14.33
C22:4n6 ND ND ND ND
C22:6n3 2.57 3.54 3.85 ND
SFA 50.78 44.19 43.89 45.71
UFA 49.22 55.81 56.11 54.29
MUFA 9.85 9.35 10.65 12.02
PUFA 39.36 46.46 45.46 42.27
UFA/SFA 0.97 1.26 1.28 1.19
MUFA/SFA 0.19 0.21 0.24 0.26
PUFA/SFA 0.78 1.05 1.04 0.92

ND : Not detected, SFA : Saturated fatty acid, UFA : Unsaturated fatty acid,
MUFA : Monounsaturated fatty acid, PUFA : Polyunsaturated fatty acid
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Table 19. Mineral contents of

sea urchin eggs by pretreatment method

Components (mg/100g)

Sam
ple  cd Pb As Ca Mg K Na P Fe Zn Cu
Ata 0.002 0.011 0.012 87.96 27173 285.2 30;"8 1.52 216 0.090
w 10690 104.90 ic;.am £014 10662 1261 15.727d £0.45 £015° 0,02 101.aoo
0.003 0.009 0.018 20.32 9177 288.0 322.8 0.082
A-5 $0.00 0,00 *0.00 +0.08 *0.24 3 7 3;152133 +2)‘3O71b +20.3091a £0.00
0 3 8° c : +1.85° #535° = = 1
279.9
0.005 0.017 0.027 16.90 90.48 3 310.13 298.4 11 2.01 0.078
A-10  +0.00 +*0.00 *0.00 *0.07 #0.59 -~ 0 ‘¢ +0.02 +0.00
0° 0 7a d a 16590 *3.85 t1.13c +0.01 c o°
A-ca 0.002 0.004 0.016 23.46 66 169.0 420.8 159.2 0.84 1.26  0.072
£0.00 $0.00 *0.00 *0.05 1387c 7 4 3 0 *0,00 *0.00 *0.00
n 0" 2° 4° @ = +1.12°  $3.31° 1.5 1
Pora 0.003 0.012 0.017 10.29 66.95 254.4 3479’4 244.9 0.73 1.54  0.073
£0.00 *0.00 *0.00 *0.08 *0.77 0 726 7 £0.05 *0.02 *0.00
W 0° 3a 7a d b 13-30C _7.C4 +3.11° ab b od
0.003 0.008 0.014 11 74.90 299.3 360.4 309.4 0.76 1.76  0.081
P-5 +0.00 %0.00 *0.00 45, $0.29 0 3 3 . /9, +0.02  +0.00
0° 3ab 7ab +0.15 a O.40a i1.30b i1.633 +0.01 a 7
0.002 0.005 0.007 11.77 63 73 283‘4 340.0 27?‘7 0.69 1.46 0.077
P-10 iodé)o to1.é)o tc>1.bc>o 0,02 [7¢ £0.95 +3711d 10576 0,00  Jd 101.90
510.4
P-ca 0.001 0.004 0.011 67 64.24 24941 5 245.6 0.69 1.49 0.079
#0.00 *0.00 *0.00 +3' a *0.60 0 + 7 to ol a e *0.00
n o 3b 52b +0.11 ¢ i2.33d £4.07 £1.04¢ +£0.01  *0.01 o
H-ra ©0.004 0.008 0.003 39.91 107.0 253.9 423.4 296.1 o .62  0.128
$0.00 *0.00 *0.00 +0.28 7 0 7 +O'%31a £0.02 $0.00
w 0 2° 2° @ +1.01°  #1.85° $9.18° #2.73° - @ 2°
274.6
0.004 0.005 0.013 23.89  94.2 350.4 433.9 o 0.71 1.49 0.114
H-5 £0.00 #$0.00 *0.00 .~ ‘¥ 2 3 7 + o € *0.00  *0.00
Ob 52 5a +0.10° *0.41 14.-31a 19.773 _0595 +0.01 c o°
405.0
0.004 0.007 0.008 0.8 91.47 334.7 260.4 0.78 1.53 0.117
H-10 #0.00 *0.00 *0.00 2 3 +0.76 0 + 788 7 + /%, 40.02  +0.00
Ob 178 7a +0.11 c i3.21b _45 i1.89c +0.01 b Ob
H-ca ©0.005 0.007 0.005 20.96 8 338.6 419.17 253.0 0.77 .51~ 0.105
$0.00 *0.00 *0.00 +0,20 +14675d 3., 15.b36 +07 $0,00 $0.01" +0.00
n o° 1° 4° .05 4190 @ 0447 ¢ 1

All values are the mean#SD (n=3)

>4 Means with different letters in the column are significantly different at p <o0.05

multiple range test.

by Duncan's
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2. 98 =49 A& &43% (GC-MS)

Table 7 Major chemical compound of the ME from sea urchin egg, H. puicherrimus.
Compound RI* RT Composition(%)-

ME  N-(diisopropylphosphino)methyl-dimethylamine 964  4.725 1.55.
1.2.3-propanetriol 967  4.892 16.45.
2-(diethylamino) ethanethiol 970  5.700 0.27.
1.3-Propanediol 805  6.575 1.02
2-Hydroxy-2-methylmalonic acid 1223  9.992 0.55.
DL-Pyroglutamic acid 1180 10.392 21.49.
Norvaline 1054 11.317 2.24.
Methyl tetradecanoic acid 1680  15.433 521«
Tetradecanoic acid 1679  15.825 12.90«
Methyl isoheptadecanoic acid 1914  17.675 10.10¢
Palmitic acid or n-Hexadecanoic acid 1968  18.083 15.25.
4.6-di-tert-Butylresorcinol 1775 33.925 0.35.

“Retention index relative to n-alkanes on ZB-1 capillary column..

57 Aets & A HWH pHZF =& d7E A AetAl =

ola) A H o Ao R vy A Hr} oluf, pH7F 5~68 %Y kA4 TonerE A3

(2) AAI%F B (Serum)

A4, AxF F7), A0, wih o BHS fAsE nAN Gt dHMRT &
AR E48 AT 7)5e uder] 98 FEAR0 TL ARL Aoz Fhae BE
Serum& ALG#TH AR FEL JF ARG NrFoE PRI WE Rom WE

b e FHE fFAANATE s AF ol

Ay



[e)

=

o]} Cream

.

2 AHAR R

]

LI

o] AA WHIF GAAE AL =7

C (Cream)

3T
=

(3) AlA

o

;O.#

-—

il

3

XH

o2 BFF dFo A

O/Wd Al

o

R

D (Eye Cream)

3L

=3
Fole] Wne Adzel te Bk webd WA o} F A FuHn I8 g o)

Sea Urchin Extract Cream
T

(4) A A

Ho

AL
OO
jgxce]

%!

~X

5 T35

o] 3% Cream®

=]
RS

3

A

2

o F&% tarxFel 4717 dd. &

il

o A5 o]

3l 2t} Packe] d=x=

5

F7F 8ol

=]
=4

E (Pack)
F (Patch)

hoa
™
hva

™

o},

3T
™

(5) AA
(6) Al A

Al

olo



<SHAEFE AAF ARE>

Cream (C) Toner (A) Serum (B)

Eye-Cream (D) Pack (E) Patch (F)




™
(F)wuEaei

33x

wan] goa

=ew [2010.10.25)

g%Ql}iQﬂi«f

& Serum 1214, ._.)

KK25502

Aun b ate] ¢
Giycerin Glycerin___ |5 000 | 0.660

| =4
o f &
—
= =
500

10.055 LasE
2H542Y FYBY,
Faiatoh 12EME HHeN N

Frosperse AL

kin Care k40566

s
Wathy Iparaben | 0100 [0.011 e
Propy | parabor 100 10011 ,_;_";‘;;:z:?
200 10,165 1 —
Far Tune 050 0006 ] E

4
18U naes

s

H7HI

Hert FoIHAIT M

3=
ETC TR ] == [0 =
101022 = |Sea Urchin Extract Eye Cream| |, .
o [ B (2 ) [
KK22801 7

T AT i TS
D1 Voter &0 —
Allantoin 008 +—

Gormall 115 G| sy nH RS
XeltroT F 008 2 o5 2508
Siyeerin 20 Sttranp

58 oty Tone piyesT | 0 20 oo st W1l
i‘iﬁmm Tva ot 01 prpasssriod
3 ioarsan 001}
Vasellms | Folrolatm 50— -
Stoar i soia | StoarIc aoid o] -

Kalcol 6570P |Setyl /Stearyl aloanal

reunauuRs

Fesioi e 27

WUE BAREg Fol

LApa0| 50T A

BER Ay S22

Wopo=SE 93

jojoba 011
Sea Urchin Extract

SKin Care 48566

Wi gy

L 2is)
w28 AR YA

Total 100.00 | 11,00 Total 10000 | 4.000
H 3 ® I
THURINGEN KOREA LARORATORY
THURINGEN KOREA LABGRATORY
— = Dweaze 3=
Ewumasior ™= S

=
é Sea Urchin Extract Cream

=an] wwa
10.28| 3

I

g Sea Urchin Extract Toner

Trere Hase [ Tams EiE Trpde Name T TNCI Wame T ovaiCa | et
D1 Water Varer D1 water Wator 405 o
EDTA_2MA Disadium EDTA X e — - Al lantoin Alfantoin .013 Leans
Gorna | 115 |Inidazol idiny | Uresl 0. 008 LIBT3 5, EDTA-20A Disodiun EDTA sy
Giveertn | 6h 200 e puniee v Gorna [1-115_[Taigezol i lnyl UF o7 s
o6 1oen W HER Glycern 520 Lzem Y HEA
o] Ta66 Tty lens glycol 505 wassl
X -0 Tene ol yeol £ 4 Coopotan S
S0 |1 50
560 | [Garbopol 40 25 | G50
. £ oz Ethano FCT— 26| e
120 ] L rmaon AR AR, e Wathy Iparaben | 013 .3
280 rEER auRaE Propyiparsben | 007 ann,
X 120 Faeiol 27jern 2| Tueen 60 BolysorbatatD 04z
i G0 s e e 010
T 008 = (570 Care AMGGGE]  Perfume 003 |
S s Col lagen Tot iagen 013 =
EEE L i e T I
oot = 555 vl Exiraet|Sen sehin taeT B hicielos ol
i + ol -savor =
o 00| vae aon oD ot FosmuTEy
0 D8] I onarsin sm 1B I
0.0 0
wanE
LasTolsiaA HIELE
omsnE 318
75050 Total 706,06 73000 1
THURINGEN KOREA LABORATORY THURINGEN KOREA LABORATORY
pot o ™ g
D wunzo SE=E e IEEET =i

LasTaRE THe
2EsdEY EeEE
Fag

Glycer ine
1386

T
A o5
Xanthan_gus.
Glyoerin 000 [ 0.080
[ _Butylene giyeol
odiue ﬁx&lulmgl%somun ualunatel 000 | 0000
Ethanol A conol
n

S xaeutan g 8 40T 1
Hpe i HEEY

Wathy lpar s Il Ll
Propy | par aben 0. o
B el S0 J Lo e 3n
Tooaphery | acetate] 500 0. sasa A
SoTub i sant 1 = w00 To'0m =
T Py Per fume 030 1 0,001 A aaits
NN 11w R TN R R T
* Cotisgen T Coliagen 1 040 Too0 | | e

3

LEREN HDY B E

%104 Collagen® S H S0

e B

00,00

THURINGEN KOREA LABORATORY

0

& | Sea Urchin Extract Pack
a

Z‘::m T lame  TSr@(e) | oo
Wrtar T
g7 s s i <601
- — TR 00|
Tihans Acoha T

i 004
755 a0 540 ]

Wi 05 160
Twoon &5 200 |

. 4B0

Taie
Titanium Diokide
Enzyme

370000 A BUE

Banton

5

3 Charcoal Powder
oa Urchin Exiract [Sea Urohin Extract
Sin Care Aibsee ForTume

35
g
00
10
00

o
00

00
00
00
10
00
00
[T

LaomuE

WEBE O TS

HTASHEL Dispar marers.

LesToioLY FEER

D SLGH

Total

100,00 | 8000

THURINGEN KOREA LABORATORY




™ ma
Smumasion [ BEE
BHEIEVIE o AlBEH(SMAETFA) S EZIE 2 M EUEEMAETE)
)
T ansamaE A= a | sazsE oow 5
e Sea Urchin Extract Serum = = u Sea Lirehin Extract Eva Craam
== s g w-200.0028 | [rewwa-zoninze ssuow 0022 [ [eaaa=:-200102
= 5oaw | |5 =1 s wome = 7 ceam | = 7 = som
#HERA qMEAA
Ao ow = s o= Ve A E o s # = Ao ow e
a = A Sy wE EEereen ) wEude add Seezan
v = e et ) ) EEnL]
W e = E=oe Bew = = =20 EESr]
TN 100 sl SHE IS wnsmEsEE 4= = 100 %ol E =) RUSBEEA I
= = 561 G5+, Spincie #3 = o= = TVG-5+, Soindie 43
= = =% A beiten (Pas) (2 =) =% = 2atew a.s)
- 5.50 ELVEIRON o 620 ELMEIRON
=n% 756003 (cP-411) e @a 62405 (cr-ain)
C. = @ ul = szl
45T.a7C - suma 45T 370
o =E(el - suoa RApA|H @I o E u HE(T) TAAH RS
HE@sT) couem dEEsT]
EETL] =aas EEEreT EXTL] wEd= Secsas
EADIAL =sa= Seic=ay EREERE] e ace=ae
BTy = = ey - =
I - o % ® = -
=5 = BRI
- 2= T W == e e
Tz - PTEAEE)
—daE 1 ke —saE s ke
T -27iwd:
THURINGEN KOREA LABORATORY THURINGEN KOREA LABORATORY
m
P wuamaior
B E7|E L AlHUH(SHAERA) BHEZ|E S AEHYH(EHAMERH)
P | e s somam | snssssq
P Soa Urchin Extract Crmarn = = @ Sea Urenin Extract Toner
== a4t 2000025 [ [rayuw o0z 2 = 4 &9l -2010.10.25 | [awsw-2001028
= = coam | = 21 = som = #Tane | = 7 =:reame
HE3A HEA A
AN oEoE R ® o= Mowow o u o ow s E - aomowow
C CECECTY ssiosuy 4 = Fas wawy Seicsan
C] e ErT) s = = Enr]
A = o wEoE e e = B=ae o]
5 = @ 100 018 AT SnsmEaEE U s = 100 sl A= sweEEASTIE
T = 20.3 TVG-5+, Soindie #3 5 = o
) =ziw o= s aia) (3 =) wsae aucsms
= 5.80 ELuEIRON P 5.20 ELMEIRON
=giw A% - 580505 Gray =aw o 500804 (GP-411).
- = - ez = o= - a7
45T a0 U 5T, are suea
o ow ou 4Ty omerm XA A B R o u &lat) :swerd Tl A =
A=zsv) -awes amesm) - awers
=T sicssg =san =wa= Secsaw
w== Secsms ERERIES ) ErEETT
= = SsEsw - -
= = o = = - =
=
-zEpTAaMY
-PT HEES)
—guw: 13 kg
- =7 Ba
THURINGEN KOREA L ABORATORY THURINGEN KOREA LABDRATORY
= ma
(Simamaio e e
SR E7IE A Al eE(SHA"ETA) EIETIE ¥ AlggE(24AERA)
=
I A pmEPaicn
s e o | Sea Urchin Exract Paten Sea Urc
== v ara:20i0002s | [reca=:2n0i0es 5t & o @ = 2010.10.28
BERTST | |2 7 #isom = 7t = eomL
qAEARA o E A
MoE o= = = Moo N = =
) WS E R o seceay ] ¥ ECCECTS
] mEdE Eenr) CE] =ea=
= wEaE el W= @ B
) 100 %oI & = = W= = 00 swetat 1 SealEA =
! = .68 TVC-5+, Spindle #3 El = 50.4 TVC-5+, Spindis #4
(2 =) TR ) (2 = ESCE TR
i 590 ELvERON " 5.25 ELMERON
o =% 7 - 59403 (CP-411) o =S 73 :6.2540.3 era11)
sl * — izl |l s — )
Asv,are e 45% 076 oo
o o ou miEiac) oucd Rl mlE s B Y mEn) smery XA B I
==(25T) :swers a=sv) suen
=zaa menE mee=ay EERL] BT
ENEEIT) =mae Seo=sa ENRELE] EEe=
TisEue - - sssEe = -
3 = - = o w = - =
e
T ST
ka sirer s @
“mime

THURINGEN KOREA LABORATORY

THURINGEN KOREA LABORATORY




AAFL.Z AZE sPFES A A3 AE2AME R (287 XA

=N s 0 o= HE = 0p o
= =< e — ° = 2o
EY 2 Vv 12 11 2 1
ME 14 13 1
< EE 1 8 12 5 2
c EE 2 9 v 13 3 1
OfA 3 1 11 Vv 13 2 1
OpA I TY K| 2 6 v 16 3 1
EY 4 v 18 6
N = 3 v 16 7 1
e gl 3 v 15 7 3
oto|3 2l 4 v 14 8 2
OfA 3 H 6 10 v 12
OfA 3Ol X| 4 Vv 16 8
EY 4 v 13 11
M = 5 10 v 13
=24 32 5 Vv 10 Vv 10 2 1
EE 5 Vo111 10 2
OpA 3 H 5 Vo 11 10 2
OfA 3O X| 4 Vo1l Vo1l 2
EY 1 v 15 12
M 12 v 15 1
A el 3zl Vv 15 11 1 1
oro|Aa &l 2 12 v 13 1
OpA 3 T4 1 12 v 14 1
OpA o X| 1 12 v 14 1
EY 3 Vv 14 7 4
NE 4 Vv o1l 10 3
o=} E 1 v 15 7 5
oro|=2 2 4 Vo1l 9 5
OfA 3 4 VvV 12 11 3
OfA 3T} K| 3 Vo111 11 3
EY 5 9 v 12 2
— M & 2 11 v 12 3
e 3Ael 1 v 12 v 12 2 1
oto|3 &l 2 11 v 12 3
OfA 3 T4 4 7 v 13 3
OpA 3T} X| 3 9 v 14 2




ME E%M

M= =E%AM

CEER 2010.
iRl | 0 Y w=un 3 s ]
- T 10200 7 20-30%1 e D 2y EmUY EET
TAA 3 30-40%% ¥ a0y o - 110209 B 20-30%K
D EY LT mAENYL @ 30~40% @ 40 o1y
wory
:: e= | oe | e "."; | fejer e
) e
5 2w e | e
1] ——] o
Q 7 —
” —
g ~
7 — - .
L2 v
o A
= [¥]
(/] —
[/
e
AiE
1/, — -
& N
0 —
g |
] .
= u
6] —
U ) -
Vs - —
[
=
= 7
. 2 ajnzmAl =
284 = =1
1 €|
pmjorn 247 ek 3 ! ] pic’s)
R [TRms gewd g G g Bl Qe BT
M= E¥M ME B
EVL | 20 1 . 13 Yl T /
T | @ 2 Fmuy D B EEL]
Z 20-30°% @ 20~309
AR (A aor) o | TApeg) @ 4071 o1y
28 ]
NED . = ol e
LR Rl Cind N e eIz
— o
]
— u
o —
&
& —
At . . i || ¥
.
2 ¥ 2
v
= ] ! — =
] s T =
A —
¥ —
La f 3
==, &
v | 2
iz —
- 5
v
vl | & N
v ] B I
T e b '
— - |
b ¥t 1 (z | s a ‘ s | e o] 4 5 | s
e | Ao 198 Fep Ao Wot WOl Sl e |




ME %M

L LEL] 2010.
mE | D Moy 2 FmEy T AisE e 2 gy 3 R
= T T o209 Z 20307 e ‘ L10~208 @ 20~30°%
ZARRAYAL & 30~408) & 408 o1y ZEME R | @ J0-80%H @ 40%0 °|N
z o 2 o
uw | @ :ﬁ e 2; Tjejes
= —
[%
v
v 7 aea
1 —
7
%
M ] -
v
v
- =}
v
v ]
E ] I
v |
W | |
2) | 3 a | s ‘ ey % 4 | 5 ‘ [
e | e
A
ME EBM ME E%AM
Y 20000 || . 4 — Iy By 5 2000. ({17
e PErT FET] ] (@ % TWEY EEE
. T 1020 7 20-30°8 7 20300
maEYR - 3 30~40% (@aom o1y e 4 a0%1 o1
) (D oy Cidb o
- ED)
. e | s | me | e T e
5 I 1
;) = = |
<] R e . p—
o] —— s
[+] ] .
<
L —
o —
= SR C— il
I3 — I
[.] 5 —_—
gl ——1 B =—F
o ry
&l
P —
o = I
o .
-]
. il
5 S
- [J [
= T | B -
T o ‘ ‘ — o BAZYRR] [
R = .
£2% | 2 3 ‘ 4 ‘ 5 ‘ Ly S8 i, ' @ ‘ 3 4 ‘ 5 ‘ Ly
e | 2884 230 ZAAi) S0 2pdeEe <Pl W Ea eI




ME E%M

M= S%M

CED 2010 1 . 17 Y 200 - (b
e T o EELIT R e ¥ 2wy ]
- T J0~20 7 203071 = T 10200 &720-30"
A ' 30408 @ 408 o1y TR T 30-40%H @ 409 iy
P oy 2 oy
s | we | we | 0 HEfes e
e = oy | 29 | = ImEE
' e
5 =
= L o
o
] ] _ =5
_ T
B =
ﬂD o
= o
T 5]
5} o
o - 5 .
— °
= B =
Mg i mea -
3 = i)
-] e —
‘ o
= L+
2 o
s [}
2]
2]
5 ]
. — o
[+] +
o O —
o | o
o Q.
- s
| .
) 2 ]
| ) | f
C
:EE (| s 4 5 ‘ ey o T
: L : o 2|3|d|5"—m=|
i | ol e oo BEEE Gde el
NI EHM A
TEW| = BYN | 2010,
s @ FE] i M ] | 2 ERE]
T 10~200 o L 10~20 2 20~30°1
By AR ¥ \qﬁ 30
- @ 30-40% = 40 @ 407 °1g
m @ e 2 L |
e R T3
g ol EH Y e e | = | e
o ] = e v ! —
i -] v
. © v —i
SjeiA [-) 3 ==
=] E— >
SIAJHR| (] =1 Y
L] G -
P - =] P
=] [o]
B eopmm o = 4 —
I <) 13
S-S ] v —
(] 4 =
3 (-5 v -
]
- 5 Lt ] e
b uYd
) v
o T v
I — = —
7y 1
- v
= V
o Y —
T - : %, * v
5 (2] B Sy Bhk Sk Y = v
r-] b i
o 172
[« 2] ——1 V
15 = V|
= a o
o 5
o L = V
e SiASmA] | WV
) -
2o 2 l @ 4 | 5 i 229 = @ £ 4 & | 5 ‘ b
= e




ME E%M

MZE E%AM

(XD 2000 1 [ELH
e o @ FELY @ ] EEL]
- D) 10~20° 2 R0-~30° 30
AR (3 JO~405) @ 40 o1y A | A0 ©1%y
Lo o e 2 o
ED T NED -
| g | TR | e e | mpere e
v;
V
23 . —
V
h¥ — -
v,
e Y g .
7
<7
7 |
ajaSHAL_ _ _
BT - W
gy 7 1] e 5 ey
e Yot Sukefn ez
ME EBM ME E%M
LE 2 2010. ,'/_/_f Y 200, . IE
miEE) R @ FELy 3 ] D {2 T 3 my
= 110209 7 20300 sy T10~209 7 20307
AR (@)30-~400 A 4O°N oy TALERER - \a30-40%) @ 40RO
™ (Dl @ o BTy W e
EE) £ e
g | w . jEjagm =
¥ | mE e 1=18); A ey | =% | m s TEE
v a
[z —] < .
v Y
7 2
% [
[V o
v a
-] 4 = 4
- 7 — — 2 —
& % :
% = o
S | 74
I 174 =
= 7 5
[ 2 —
z v — .
MEa 174 AtgR >
L 1% 2
v s
o= i L‘:’ — Py
o] - — -
o % s
L a
v @
# v ] = s
= e N a
s v v
L 74 — s
7 = — y
v — =
= v -
. L — : =
o ]
— 5 E—
= G- T = B B R
224 ! 2% 5 e f
Tererm Tejeie




NE S%M

ME =%M

BV 2010. /. 7 kR 200, 1 . 22
e I e PR e | [T T emuy R
& 110200 2 20~30° | o 1 10~205 2 20~300
TR - % 30~40% @ 4O o1y AL 3 3o-~407 @ 40 ol
1 e Aoy e U e @y
P | T " K
pg | BB | 29 m2 e e | pm UL i RS
v —
v —
v 7_ o =]
%
Z
v = —
%
L7 E—=—— - =
AL ARG v Y "
¥ -
\ n ) 5
A
F
v ARG ey s UE| P
N = kel —
A Mg =
L2 W/
.74 T
V4 o ~ _
% . 4 —
LY A
L e ~
- 2 — | I \
Y . N
= s &
¥ -
7 Al
(v | |
v —
\
(v =
4 —
Y, =
o LA = !
vl [tz = I
2 A4 a | s | e —:':f" wel 1 2) 3 4 5 | e
e | it vy 2PRoN ot Bamvr | B2k B3k Bhw )
e A37ela] dfot] I5 ARE 1Al die WL e v
ME B ME %M
Byw 2000 1 .G
= — siEER 12 CELE : T
Bjuipl [ FECT FET] * o - E
= e om = e e
TAIR] b ao~a00 @ 4oy opy AR 3 > 3
b EY & oy oy
W em | e | e | (g i rejepe
o e = | me: |
-
I =
W =—— -
I
4 t 1
v |
i« —
2 -— . - .
v L —
. — ]
g ., ey —
:’ -
= —_—
— =
L v —
v o
o - =
— = =
{
b =
e 4 5 it
ooy 2 3 4 | 5 ‘ Lpacr pers
R o




M= BEBAM

ME E%M

[ET X 200. 4. (F
] o ] e O o) © R
" 2030 s T 10208 2 20-30°%
ZarAm @ 4078 o mAEpn @ 30-40%) 4 409 o
N L] ey @ o
we | mer — e e P P R yeter
s} v
—7 %
5 <l i —
= -] 7
el v,
v
— | v
=] R, =
=
7
— |
"3
v —
v
néa =T e X, —]
- —
7
N S—
. v =
] Gl
= v
= — v
v
= - =
@ —
It 7 =
s — = % |
<] = s
1 . 7 —
—] 7 -
e me 5 1 K a) ‘ 4 | 5 ‘ wpesey
ymia etarm
Efes
NE EWAM NE EHA
[T 200, (| . 9 [ET] 2010,
e S @ FLY FEC] AjEly o My VST e 3
o 1 10209 T%0-300 e 1 102051 ¥ 20~30%
A 3 30-409) @ doey o1y AR @ 30-40% @ 407 o1y
¥m DY Loy [ D @ o
£ T3
~—— on | B8 2w | me :E! e :; e
v
” — g
L B I3
v C
v C ]
! =
= 0
" ©
v c
v £ =
A ng
v .
T — o
| % ] o
'3 ©
= 0
v — ; —
P
. ]
L4 e —
v 5
] [
o~ 0
= .
- ] %
. 1 & = ]
, I StasmAl ] i —
—— ]
e l @ 4 ‘ 5 ‘ “peey e LU |3 4 5 Lymep
el | ey |




M= E%M

ol L 2010,
s L] ) W 2 gmEy 3
o T 1020 7 20-30
TAEIUN AR v " 30~408) @ 40 o
e ] 7 o1y
N = og | e | me .; R~
o
== .
" 2
2 —
. = Q
= o
u
"N CET T < .
— o
> —
& | 2 -
% b s s
A * Mg < _—
. —
= | -
= = Pl
& o
L —
=
- _ = ]
= =
z — P -
k- S—
P
= ©
& - s i
8 ; - |
(5] ° [
e EET
o = 26 @ | a | 4 ] s |
o e :
= | = I | s ol EdYor £b0 Rl WA EL Jhuel smte s gy |
> “
<
ME EEM ME =%M
By | 2010.
0.
— - il | T Y F=ny 3y
e EET] @ TR 3 - —
— o T o207 0
B i e = @ 30405 ¥ a0 o
AR 0 30405 & 40y ol TR e
: I B ) o1y
um Wy 2 ey e D e =
S— S R N es | o w2 | T o
~_ | oa E’I‘S’.l me e = =2 |
2 —
=— Q
= [/
= fe]
17) =
o
- 0
B = v
— a T
7]
—] g
Atg — g
— o) —
74
=— [V4
— ]
L ——
— 9] -
v =
s
= - %
] = o |
I o oy i
} SrATmA [ 1| [
~ = - | s ‘ e
S 4 5 [ 2oy = | | = | @ 4 1221
224 ‘ i
TR




Az EAAZ7] -40C, 72hr 95 A=

v

24 180~200mesh® 1A x}= 73

v

a1 AAAZD(T0%), FHEL(20%), At
F2(10%) = v gt

v

Ele HigtE AT E wkST)o) A Bk

v

A% Agk7)o] Wk5S Y 4mm 719 ¢
A2 A%

v

A% AR5 o]l gste] TP 3 Az

v

Az FAAZIANAN HAE

v

AE AAFHS 7t 8]0 Hol AE3}

3t AJA =

L




73}

A1 A

gl =
]
E . 70 .
i cru N WX 8 o
—_ = | o o
X > — S o
_i X ‘I — S jo)
~ < Ao - = S | 8
) e = | =
5 K = freT s
- <
& wau Hi o %% ) W N Mo = ol oo
o = T w | o | o} Hp
o N Ho o R W w & . T
R i N e aﬁwm T ™ <] oy o H o<
. N e s P o < T OE o
o Po|=o =0 N 1 ¥R T
™ " o Bz o BF N = il K
o ~ ~ |z W G
i ;Oﬁ _n;.U ﬁO HO ]7ﬂu| x| A A‘.ﬂ o ‘\.._AVO HI v OL W;.D
N A o w 2R e N o} o My R
T < 7 |° = Ml T s Xz . Z i o
4 T B[ olF D=l s = |2 |5«
) W |y S L _ R v =5
Ho 5 M = N T R N <
o = aze] ;‘L.Oﬂ mo [ L E
~ = B |70 =r |0 AT o ) o | W2
o= W el Mo i G - =l ¥ = ~
=K ol ™ TK < ~ o o so ™ — | x
E " L R -~ 32
%" LGS dlo T = g T e |o oS Gl
) ~X ~
S B O el Il s
X N eWy ~ " i (e 1_.ﬁ.o e
o N M| o= N gy X0 K K
or B oo o = &
B X 4 = 4 ~ N W R X
— ~ il 2= - N 0~
< o = —_ = X K T a
6N = | B < A2 i
% LI N . = 3 i
! o o o =
& 7! e F T o - N
o w =T o | = N W A
E#E ;oU EO )A_l UT.: OME Wﬂ ﬂ R ﬂ U_X I s vi
T Ho N R I X = | X &3
Lo o = N R w T
o X 3 o o |~ ~ i (s = XA ;.n,
e oo mr o |~ | BK 0 = N s
= o — of K o] = N X
o o N iy NS ol NN rl WX oy
a v p SR WL =T = |z %
= T = S o (S Plaalzs l
7o = o~ = = <} A = = o | Mo - Tl ~X
- & % 2 |% BRSO AN N S m @
— 7o ol . o | <lm = ! oo | = | = Yo |~ |
B =opd| Br BE o | ~ |x X
T = o N X0 = g]o
o° ~ N
Hﬂe oo =% X
~ 5 = L




G

0

Ho

2. A& 7HF

3 AAFE AN 2D o)

K

AO

fite)
Gyl

el
bl

el

B

;ot

4. JAA

TR

Nl

gxu & A 1 VtEAES &

)

of =7 7199g Ao

T ofo] o] Vo=

A 2 A,

S

X

=9

1L =29 AA 7HEAE Az

i~

rvzel

==
m?
B

K

.
=%

o] 7}



o

M S

)

L=
o

-k A TledA

83}

A 14,

4r

i

—_
jmt
w

AAG A3

1.

al

= this g

Al

o

el

)

o

—_
fite)

Hin

Mo

5. =i Al 7t

<
o

il

)0
ilin

?l_

ofrie] Al o

il

T

wﬁ
alg
3

=
T

A 4 A,

7F ik

7

2. A9 WA

!



<T e SR AA>

57 A A EFEs] 2009, 7.21-24

= S A(XIHIO2:

2010. 6 FAF2]E o




SN E D Ol A

M6

<& AAAZ AP

100

LH

&

-

@
4

X0

ol
H
ol

tLEOIO, =2

E!
ol

o]
Rl
oJ
oll

o

_Jl_
[[e}

J
Ko
ol

MOl

At
(]

Hlicliotd Ot

<+
Uiy
i

Kiio
H

=
1o

B
o2

0l

S FTdlA =2 28IEHD A

=g}

il

2 HOU K2 dAl

st

S|
=

= A

A A

P

ni

RO

O
[l

dl

X

A
Ay

o
I

==
1o

-

ol
ol

14

el K

D= M20IH, WS XG0M=E

dile

Ch.

0o

Ol Yl EOHRE TV

ol

b1 <

o

=X
=

2HIE

A<

o3

dl

X

HE o2

0

(]



2007¢ 20084 MdEHdl AX ([ JE 0 HIE(%)

=)
OF

oHHOI & & A 43,964 43,675 AN 289 99.3
dH= 117 108 A9 92.3

<EHQ HE A

O dH & MRS LetNel & AJ|le TS 2L

62 78 8E& 9& 108 11& 128

28 32 43 52

CHatof
OteH Ol (2 0d)
QA
J} RO
Z2otx00
EPY
= 24 0|
S Al2

20
=] I
o

of
o1 0f I I
(=

23 I

H=

A

]
]
I
oA -
I

iz
IS
[n}

_|

2t

OF

0A

Of

o w0

d
o
22—
SX/E0e

M09 L ]



-

d

K-

l
oll

<Y20AM At

2004

)

=
D

n0
ol

65

12

12

10

136

T
(=]

ar

A
)

I

LEIEARD]

Ol 2HE

0101

2t DAl OF

Ol OF A3

FOIE2&E

T2t

=3
=

Ok
<H

8

10

2008¢

)
)

s

n0
ol

58

11

2

108

T
(=]

ar

Ol 2HE

0101

LEIEARD]

It Al Ot

FOIRE

T2t

=
-

ol Ol

ARIE, Ol

oF
<K

2

10

P

A1, 2004 SAH)

ol &r

JIEH X

[2008& Of

dl

=
o
& X

*

e

X

U

gHoll It of

e

0121 20|

cC o
- =

i

1o

I
ol

A

o)
Jio

ol

-

ol

HOlA

O <<

= 0ICk.

UCH=

~

o, o

o
[

L] [

o
A

2ol A8 OIFOAILL

Stut
=

A0l A & AHE

S
(i)

o
2=

o=z

-

X
=

O 212

ol

ol
0
o

H

1) sSHE

ol
0
ol

ANSZM, €X0I2H 2

=
[

ot



<SolE2 g3 DAZRE <KLRLUOHE>>

2=, Sk 2FA2I8S &4&8ote g OIAZE HEHZ LUNEZ, 52

- A 2FACIES =22 del €A X0l FFot0, JIERe AISFLE REIEZ
ot0 JHEERAUCH Soliot deote N NSEds HHZM 2FAlcls 23X WS

getoz 2% ZS2Z 20010 TEIYBE RUIOLR, 2t dt= AIZQ Jh2tol S

=0 SEA/ULCE 2001542282, == A=22 1EMO0l sidot= 0l 0l =120 25

- Q20 AR &2 ALl "TRULE JI833, 0 HXEULH IIEREt AU

£ 0l0IXIZ & JIE=22, gil= OtSEA 2U0IE & =0 "TYHl OHCt= Bt o &M XY
E




3 ®m s 5 o=
o3 WU RO S T
3 0 o W ,
o m M A 3 = - O
o0 ~ 2 ok %0 S o
pa = . Kl _ Y
. jO - OM In —_ o) = [
K =R = 2 o = KIN
> ol U 7 ol = 0 B —
= = o & s * 3 ) %_
o0 “w S = = B Qi
= _w__éﬂu__am n o <
H0 :_OHEEME 5= rmMo__mM
A0 = _ © = = o TF 0 o zm ©
) w = g © D — 0]
e g B3 B o =z R ooy M
o 5 w8 5 o5 — W oy = K
N o TSI ks T = B o
Q¢ I8 = N o= I uAl, IF _+_AO_ ] ____LE [
.. ~ - - = = 0 = T =
= © 0 w =z =2 3 = " = _WJO - ok
~ © L o T 3 < ar Iy
Ll = o7 — = H K o X0
w =z JTwzm gz M 0% a0 o
oW x %5335 dnsTwl
=) K & g © = [ TG 2w
all vl Y F ool =0 a7 - Ok 0 HA = Foar
T o W T g R ™oy K
5 _ DA 5 F
o o 2B g R0 T b & o
o < KA i S T 3 =z 3 © = M
A0 MW 1 o O FMEummm
R = 4 3 5 oS 5 <~ i
=] TR TR = m_..; 0 o = m__m il ol &l Kd
Ok 5 _ = Y, = < =
i ) 0 R ~ s =
I N o w5 M_gr_:rmﬂ
%0 S mom s 3 = 0o o s Y
I T wae 22o m.nz__uommwo
] S T T N o (I Y
o m 33 ol = _ o3 = X0 8 m XK
o] o3 _ 5T ol o & ® = & S
- St o1 MO e I = R = +
ol 5 W W OR o =3 = -2
= - _ of © O = B 5 M = 8 5 s =
3 W s W oW < = & R o s 5 @ = 2
S howEicS FREILAAS
| R T i = W AR o R
5T = 5 om0 S T T A~ W03 i)
S 4 3 3 ) o .
2 =3 ' ' 05
o3



OO XI® dANESESHEX>

=/

-OlAHY: IEHZH(AIOICH Bt =2)

-4 77750-0014 WARTRAMWZE]10-6 TRAKEMEMRA LA

-NMotHS: 81-83-223-7284
-FAX: 81-83-223-9100

-E-mail: yama@uni.or.jp

029y s

o

O HS Code 0307.99.1312 ==AH=2

S =0 AWM f=22 2t =

XIgtCt. Ol20l IHLICH Ol=,

, 2008 0ll= 342 €eloll ==2=2

2=9 z=2 382 HS Code 0307.99.1312 ==

A Ol
T g

O| 32 0H
H o

2 UL

2S5 97% Olas Xt

Z2 0.56%2 ERE=

(EH]: US$ oK Ot

L ARE S2E
=9 | 2oty
20061 | 20071 | 2008 | 2006 | 2007 | 2008 | 08/07
- &l 39.931 | 44.667 | 61.804 100 100 100 38.37
1 =xe| 38.690 | 43.578 | 59.984 96.89 97.56 97.06 37.65
2 IHLECH 0.679 0.295 0.538 1.7 0.66 0.87 82.57
3 Ol= 0.062 0.162 0.354 0.15 0.36 0.57 118.2
4 =5 0.173 0.336 0.345 0.43 0.75 0.56 2.45
5 1 AlOL 0 0 0.185 0 0 0.3 0
6 WAIZ 0 0.040 0.158 0 0.09 0.26 297.24
7 == 0.043 0.214 0.110 0.11 0.48 0.18 -48.43
8 H £ 0 0 0.088 0 0 0.14 0
9 2o 0.042 0.042 0.042 0.1 0.09 0.07 0.16
10 olE 0 0 0 0 0 0 0

=
ol
0

: World Trade Atlas




= 382t HS Code 0307.99.1312] =&

(<1:ka)
P S =2AE
= 200644 200744 2008 08/07
1861811 1956652 2147618 9.76
1761870 1847412 2021670 9.43
14454 34571 42143 21.9
61293 27695 36379 31.36
0 0 13549 0
1387 27777 12658 -54.43
0 6080 8559 40.77
3072 9643 5475 -43.22
0 0 3703 0
3350 3474 3482 0.23
0 0 0 0
Z 9 JiASsE

i

$10
(.
ol

ok

= Mg 2

jum §
dANE D

32 AIHEE)Z Hel &

S0l S0,

2y U &

0z

Z0lA Ot
HOil (etA JFE01 & XHEHEO0ICH

O

o
il

Xt

Xt ol Ut

=2 -

Moz THIH/AHIE=E EEiel g2 MES22, &R




0

O Bt XYM MaL= 4 L2 M2 O XD WUIA KHAAHIO SIXI2H & 20] &

2 Sl FR0es 822 4 dHEsE FSotd U2H, ItE HAIOF S, HANMA =
o

g

UCE.

3|ALH HAReIH0I(F 2L B HhH)

= "7049-0111 dLBELFHEERKI-8-10
datgs 81-138-48-8313

FAX 81-138-49-3765

o support@uniya.net

SHOIX wWww.uni—-murakami.com

=& DOt 9008 2070¢, 150708 34200, 20008 43200 (B=2E)200_1& 2835

1500 2001 g 2000

FAX 81-120-4015-99

SHOIXl |81-153-88-2529

=4 srtk@siretoko.com
x

M3IHS  |www.siretoko.comZOHIHI Ol X| : http://www. siretoko. com/uni. htm




LA S et
B 3}21 <1203aH
KIS A

=& =4R) g5 aE
3IALH
FAX =)
ol REBRT SR ER T AR (L X R B SRR AT 41
SHOIXl |81-75-311-1771
81-75-312-1602
info@nishiri.info
http://store.shopping.yahoo.co.jp/nishiri
SIAE AT 2 (=22 FT)
ZHOHHI Ol K| : http://store. shopping. yahoo. co. jp/nishiri/uniikura. html
AT BolE 224, SollT 2lAl2l, SolE WSR2, Ao
S JFA 500> 2tRA/2lAl2ld 55002, UHIRZAF 45009, 24 AlOt&E 40002
HIS AL
21 Al Ot &t
2. dHNEH
O 222 Hz2H A3 AM=E =& &8N XZeldtH & gaez A= 230t Y6t
O, St20IAM M2ct= Lot SHO HAUNM= A& = Q= E2 S8 SFH0 A




O Mg S0, HXNDI/2DIJEFE, A E€F, HHAEES HIRe 2& &&, Jdeld
DK, ZelEE2 LECSHA= e A=st MBSOl

3IALY LIt HE (KJIEE)

=4 BERWh&mMUER]FE3-6-8

dotgs 81-246-32-2916

FAX 81-246-32-2926

oI info-yahoo@ookawauoten.co.jp

SHOIXI http://store.shopping.yahoo.co.jp/ookawauoten/

CHOWTHI Ol K| : http://store. shopping. yahoo. co. jp/ookawauoten/a0601. html
AZY  TIHH(BxRE)EAHEE

S 2 DA 2500 12608

M S AR

AR S H = E

T ERBEIRDESH]T136-1

FAX 81-8512-2-0673

EH Ol X 81-8512-2-0636

=24 ajisaikaido@oki-ajisaikaido.net

http://www.oki-ajisaikaido.net/E 0§ H Ol X
http://www. oki—ajisaikaido. net/product—list/2
AZTY  HAHEE, 2202 E)EAHEE

rﬁ
o
[
fol




o

JHA 7008 6500, SEF NME 12009

|

=

6%7—:
IT
=

>
[Pl

SIAMH
FAX WAMRARE (v 27 Z2/NT7)
Ol 0l & EREMIHILER 1 FH 72 /7770 $ EEIE
= HIO| X 81-852-59-3939
81-852-59-3938
N/A
http://gensen-sozai.jp/
S AFH OFXIAFIHO| & (BR ¥ B 8)
THOHHI Ol K| : http://gensen—sozai. jp/SHOP/S00105. html
AZH AN E
S 2 DA 1000 12008
=

dAHNEE NEEE Q¢




KRHE]5-20

X

A
=

Gl

It

=<

al

ted OHOICIO WIS

r
—

=P

3.

IA)

(

o

H(

D

=3

1]

D &

81-93-321-1747
uniman@mojikoretro.co.jp

& i B 4b AN A P

il
N/A
N/A

FAX

oI

= IOl Xl

SIAPEIEZ Ok E E)

=
=

CIPNES

= =)
3
LT
R
z 2
or =2 O
1 )
e =
= = )| N
N o ~
v R i
LTSRN I
of CRI ) =
noQ g =
OF o &g of N
MRS 0 OM Ik
N s £ T Z 3 K
o 0~ ol = mﬂ S <
o ()
Ik i) % TIPS %
¥ 5 < = F o =
T M oL o=
_lﬂ/ — —_—
=50 2q
% 0 ™=
zw ¥ oo s
n :.I W._ a w_u -
- = =
S
-2 ]! A_w Wl
ol ® 4 ® B =
o0 Wl © X0 = =
(@]
oo m T F U oy
B 0 5 3 o =
B R o= ooy @
ol 83 S ol 0l Ar
NOR X U 2R
- X W o B OV



(OI0IXIEH™: It

OF SHIOIXI, Ot IHHUAZ HOIX)

2) AAND2A(H c2aavs)

SIALE H

SIALS OIRAXREBR LD T A)
=4 REARAEATES/I3T B4-3
et s 81-96-358-3300

FAX 81-96-358-3509

oI maruken@unikoro.com
SHOIX http://www.unikoro.com/

HNSEHEALSHOIX Z3)

TEADZA,

gt 232 0IF= LZAYLICH dAH ol

<ItH: 5=0I

U

SH SOIEAAN HE 2% BUHEN BiaHiAS 20 s=5
]

1,0509, 5JHS0l 62 NE 5670A(RItM Z&H)>

BRICARX S
- QQ..,"

5 icavvysr (ﬁa!ﬂi-\-n‘ﬁ)
ssa) 1,050/
ABICDWVTHELUE »



= 77680-0061 SEESIMWILIIEISTH236-9 TI7 4> TIL/IIA
FAX 81-857-20-2566

S H Ol Xl 81-857-20-2566

T info_itouya@ybb.ne.jp

N/ANSESE

"OIEROHHIAN HAS Coll 2t AT 2

OlA ANESA S =2 SASLIC 015, DHOILIX B39 <2

s
o
[
fol

nl
o
S
0L
O
e
=
=)
fw
[P
| >
=
S

Hgliols T8 <FMES 0F= BEMRBL TIDTE 2 EEEHH>




BN
&
0
2
.!m
\A./ o
/I\ —
[ |
m T
oo~
OF | ¥
= |
| P
— £ m
) m X O
-~ 4 S o | g
> g I
o | ;|8 < <
<1 el I = -
- [ g
_.AA — o0 for =3
o — <t |
O:._ . - | <t @ . —
= 2 AR
T .
v 32 2|28l s
< = =T = =
= ol ol N 0 o0 %) >
=
ol | ©
M 5| =
| = | o

SINBOIEROH W I E)

4, 4Al

Z X

H SE 0l

(e]3
=

tetel A=k &M EFX

o4
o2t S Lt

<

e =1
=22

=010t H

A<

=
=

340l

H s SAl

0

g

g

t

2
[



c
-

o

Ct. |
OFA: 15030l 19 6622, 39 1,782 (EItAl Z&hH>
<MI S AFE>

M0 SelAL, MOEXHOl Cote #HEESE 2UEE=E S, e Relz2 AsSE

VPEENR$ =

%l;:; {&(@ YT

|

(OI0IXI&EX: &ARet2t0l SHOIX)

5 AHBRF(HIZEAL®®D)

SIALE H

SIALY EtSet U XNHE(BAAEF)

=4 TR B T AIEBF HE] — &£
Hotgs 81-894-54-0627

FAX 81-894-54-0628

orone sanndaime@unimannya.com
SHOIX Www.unimannya.com

MSES(E AL SHIO0IX 23)



THICEOI BEOIDF OIS0 e AN

<JtA: 400 500, 690 7500, 8J4 1000 (S ItAl E&H)>
<HI S AHE>

=4 "7049-0111 FtBEAL4HEERI-8-10

FAX 81-138-48-8313

81-138-49-3765

support@uniya.net

SINBHEARIH0I(I 12T B HhH)



DiCdE - 1

JUNE 18 2008

B JEnD - =EEOLHEEIC100%TY,

B 02 -FAAE (TREDFIE) DA T, JCFRDEHEs [FELILE.
(FIFFHPE RGOSR — T E R .

[DICE] L&l - FREDFRIE IS E 100g
(FIBEE) #1EE-H 58 Hm- Bl - 3R (P2 /B5F) -PIE 200
(BixE) BHix-7RE0Fia

! RPN EBEED0, KR
v (MZFE] 100 [ELREAR] FIsF

hiE4.500 M
(Fpih 4725 ) E2EHA
U ELE

ITE RS
32554

FlEEEE 240/

HIEEES 5200 EilE

YRY T - iR - B - HEES

B T ory

NEKESROEFENIRETES,
GULSICEHETT .

SEENARENEEAOSE. T CEoNgTea /\PRERR
DSICEBEL. FUDODEL=EBEOEScEEWE. GLOICESE
OTEBICLELL. ZOFFTIBULCBELLID e 4 g0
VR ETH AERBEOLSE S (S DL ShIDBR bl
PSR EEaREL onEAaosus e CERBIAS)
EENOT NSLF ¢ CRALCHRBEDERE LTTHE e

QIEELY
TUCEIAL. E3L St ko 4, o by kol i | LRAEINEY, SHEE
e g LT T T ST S R A TAL RN
: T3 cgs #t ok A R
—_— =Txbled LU L] | 4 anqand
LUAICEEOEA2EA)

LM EOE TR ETERAILL
LA - (e A o

100gx15EA 3.675H
100g X 25E A 7,350

CLASIEESE 100
o ¥1.100 dhA




DICE - 2

JUNE 15 2008

=LOIC HERERES
[70e%145] —BEDS
) iiiiiﬁﬂ) (L5H+92)
i E Fus6s A P
2.415M (BriA)
Uk HARR :
BEE 365 A

M ' EEHOEKLE
AXBE CLSIZES
(wEIESASID)
fti4g 2,940 (g0 a3
FBYGhELI-

ERE  |DE goe A EEEESES
BOAMERE |1,800M

2N
BEE | HE\E @“ f E

HE IR - TOINEH S
L EFELL, DSHBEROE
togshEd L TET IS TE
Mhvid (FLAID) I BWUESE(E
LELL, SBOE L JEROBHEC
B [80nRE SSRGS

SRS CEE-THEVET,

FEEF (CBL M SR bOh RE

(AL TOBCENBYE T,

CHRIEBHO AR THERIFO

Y EVITI BT AMEC (2@

]gg'meﬁcucasabmw
o2,

HREHE TLOCOE)
CLACOEROE 1000 285MEA)
EO (IR R TEC Y AL LETS #hBYUET.




g S5ICF - 3
2h i B 6 le E JUNE 16 2008
¢ AFETO—EHEOTII1000X 15

i GF-37
It 2,900M (A )

AT
gq

FALXSBEE) IT//A\T70°- 100g - XKEME

7B 1 BIRRTF

HOEHARR - 0 A f:.\t[;ﬂai}'; MEHLVSER =

HaL LV : TOEFEEL LY TS, HFET-HTT
T 132 2

HEERIETE, BUTLAECHDDCEVRIBENDENCEVETHL &

HCQPIORBLCE FRAL LARKHETIOT, TOITIRNTOEEF

BIEVERADT, ESTIROLTEBL LAV TR ZE,

L i EORMBSNIRBIBIET oo enrie mmmaz s marsn

i ™
B SIS GRANSIIUE P ERLOESL SRR T Wi
NECAD. ABBRMEORGTEOWAIEPE BHCER OB AR BEEMIDE %:}HOKKAIDO

BTHRLA T DL ELEL. LAZEUERETEYE .
%ﬂaﬁ:&-ﬁﬂn_(]

f

TR ESAIC)

(F/L3ID) 100 A (B 100e A

L . RICTEL GHAE)
5'

fpesiits  2,300M

FA{E{MhéS 2,190 F
+ HEIR 110/

WG 2,980
Z{EME 2838 F
+H8H 142 [




DICHEH - 4
JUNE 16 2008
BUSCERE (T7090)

sreso LYV )N 00 " szt
205 E5Z0FITHE LA,

(MEE] 100g/%

(U RER] % R4

KEBEAA-ITE

{48 : 2,835 (BiA)

BSCF U EA 9 H100g

BEASEN! Y
RipaELTI-oEREERLEE (D0 T Lk
(M) 100g/%

[HOEAEIR) TER Ea

K F LN TOREE N2 ()|, M S

KIHLS, BORRICEN. BESBNBANTEET,
OB TR B RHIH TN FE0,
NFAGA A—ITF

RREE G 07/ ~0e/26] IR EARFERARAN T
{8 - 2,300 (B:A)

B LI ERAFD00g

EVAE L7 XA

RIRBE LS DERREE X202 LELE,
(MEL] 1002/

[HuEERRI 7HRY Efm

HF ) NCORREERNET ()L M EEE)

HKISEEE SBORICLD. BEIGEN BB 2R,
HELDROTRHEILRHCETULEM TE,
HEBRAA-TUTF

HARPRE®IS [07/01 ~00/25): IRTEIRTc /RN T
{f54& : 1,300/ (BHA)



H7dg oz

Adams, R. P. (2001). Identification of essential oil components by gas chromatography /
quadrupole mass spectroscopy. Carol Stream, IL: Allured Publishing Corporation.

Ahn, G. N.,, Kim, K. N,, Cha, S. H., Song, C. B., Lee, J. H,, Heo, M. S., Yeo, I. K.,
Lee, N. H, Jee, Y. H.,, Kim, J. S., Heu, M. S., & Jeon, Y. (2007). Antioxidant
activities of phlorotannins purified from FEckloniacava on free radical scavenging
using ESR and H>O;-mediated DNA damage. Journal of Furopean Food Research
Technology, 226, 711 -79.

Ahn, M. ], Yoon, K. D, Min, S. Y, Lee, J. S,, Kim, J. H,, Kim, T. G., Kim, S. H,,
Kim, N. G., Huh, H., & Kim, J. W. (2004). Inhibition of HIV-1 reverse
transcriptase and protease by phlorotannins from the brown alga FEckloniacava.
Journal of Biological Pharmacology Bulletin, 27, 544 -547.

AL-Homeidan, H. H. (2007). Application of L-Norvaline for controlling botrytiscinerea on
lettuce plant. Advancesin Biological Research, 1, 159 -163.

Baumiller, T. K. (2008). Crinoid Ecological Morphology. Annual Review of Earthand
Planetary Sciences, 36, 221 -249.

Brand—-Williams, W., Cuvelier, ML.E., Berset, C., Use of a free radical method to evaluate
antioxidant activity. Lebensmittel Wissenschaft und Technologie, 28 (1995) 25 - 30.

Choi, B. W., Lee, B. H,, Kang, K. J., Lee, E. S., & Lee, N.H. (1998). Screening of the
tyrosinase inhibitors from marine algae and medicinal plants. Korean Journal of
Pharmacogn, 29, 237 -242.

Cowan, M. M. (1999). Plant products as antimicrobial agents. Clinical Microbiology
Reviews. 12, 564 -582.

Crockett, S. L., Wenzig, E. M., Kunert, O., & Bauer, R. (2008). Anti-inflammatory
phloroglucinol derivatives from Hypericum empetrifolium. Phytochemicall ett, 1,37 -43.

Ely, R., Supriya, T., & Naik, C. G. (2004). Antimicrobial activity of marine organisms
collected off the coast of South East India. Journal of Experimental Marine
Biology and Ecology, 309, 121 -127.

Erasto, P., Grierson, D. S., & Afolayan, A. J. (2007). Evaluation of antioxidant activity and
the fatty acid profile of the leave of Vernonia amygdalina growing in South Africa.

Food Chemistry, 104, 636 -642.



Febles, C. 1., Arias, A., & Gil-Rodriguez, M. C. (1995). Invitro study of antimicrobial

activity in algae (Chlorophyta, Phaeophyta and Rhodophyta) collected from the coast
of Tenerife. Anuariodel Estudios Canarios, 34, 181 -192.

Gacche, R.N., Warangkar, S.C., Ghole, V.S., Glutathione and cinnamic acid: natural dietary
components used in preventing the process of browning by inhibition of polyphenol
oxidase in apple juice. Journal of Enzyme Inhibition and Medicinal Chemistry, 19
(2004) 175 - 179.

Giamarellos—Bourboulis, E. J., Plachouras, D., Skiathitis, S., Raftogiannis, M., Dionyssiou
—-Asteriou, A., Dontas, 1., Karayannacos, P. E. & Giamarellou, H. (2003). Exvivo
synergy of arachidonate—enriched serum with ceftazidime and amikacin on multi
drug-resistant Pseudomonas aeruginosa. Journal of Antimicrobial Chemotherapy;,

51, 423 -426.

Gomes, A., Fernandes, E., Garcia, M. B. Q., Silva, A. M. S., Pinto, D. C. G. A., Santos, C.
M. M., Cavaleiro, J. A. S., & Lima, J. L. F. C. (2008). Cyclic voltammetric analysis
of 2-styrylchromones: Relationship with the antioxidant activity. Bioorganic and
Medical Chemistry, 16, 7939 -7943.

Gui, F., Wu, J., Chen, F., Liao, X., Hu, X., Zhang, Z., Wang, Z., Change of polyphenol
oxidase activity, color, and browning degree during storage of cloudy apple juice
treated by supercritical carbon dioxide. European Food Research and Technology,223
(2006) 427 - 432.

Hao, Y. Y., Brackett, R. E., & Doyle, M. P. (1998). Inhibition of Listeriamono cytogenes
and Aeromonashy drophilaby plant extracts in refrigerated cooked beef. Journal of
Food Protection, 61, 307 -312.

Jeon, H. S, Lee, Y. S, & Kim, N. W.(2009) The antioxidative activities of Zorreyanucifera
seed extracts. Journal of Korean Society Food Science Nutrient, 35, 1 -8.

Jeon, M., Zhao, Y., Honey in combination with vacuum impregnation to prevent enzymatic
browning of fresh—cut apple. International Journal of Food Sciences and Nutrition,
56 (2005) 165 - 176.

Jesse, C. R., Savegnag, L., & Nogueira, C. W. (2007), Role of nitric oxide/cyclic GMP/K"
channel pathways in the antinociceptive effect caused by 2,3-bis(mesitylseleno)
propenol. Life Sciences, 81, 1694 -1702.

Jung, J., Kim, H., and Cho, M. (1990). Action spectra for the generation of singlet oxygen



from mitochondrial membranes from soybean (Glycinemax) hypocotyls.
Photochemistry and Photobiology, 52, 561 -566.

Kang, K. A., Lee, K. H., Park, J. W,, Lee, N. H,, Na, H. K., Surh, Y. J., You, H., Chung,
M., & Hyun, J. (2007). Triphlorethol-A induces heme oxygenase-1 via activation of
ERK and NF-E2 related factor 2 transcription factor. FEBS Lett, 551, 2000 -2008.

Kelecom A. (2002). Secondary metabolites from marine microorganisms. Anais Da
Academia Brasileira De Ciencias, 74, 151 -170.

Kim, M. M., Ta, Q. V., Mendis, E., Rajapakse, N., Jung, W. K., Byun, H. G, Jeon, Y. J.,, &
Kim, S. W. (2006). Phlorotannins in Ecklonia cava extract inhibit matrix metallo
proteinase activity. Life Sciences, 79, 1, 436 -1443.

Ko, F. N.,, Cheng, Z. J., Lin, C. N., Teng, C. H. (1998). Scavenger and antioxidant
properties of prenylflavones isolated from Artocarpus heterophyllus. Free Fadical
Biology and Medicine, 25, 160 -168.

Ko, F.N,, Cheng, Z.J., Lin, C.N., Teng, C.H., Scavenger and antioxidant properties of
prenylflavones isolated from Artocarpus heterophyllus. Free Radical Biology &
Medicine, 25 (1998) 160 - 168.

Krapfenbauer, G., Kinner, M., Gossinger, M., Schonlechner, R., Berqghofer, E., Effect of

thermal treatment on the quality of cloudy apple juice. Journal of Agricultural and
Food Chemistry, 54 (2006) 5453 - 5460.

Kubo, I., Kinst-Hori, 1., Kubo, Y., Yamagiwa, Y., Kamikawa, T. Haraguchi, H., Molecular
design of anti-browning agents. Journal of Agricultural and Food Chemistry, (2000)
48 1393 - 1399.

Kuthan, H., Haussmann, H. J., & Werringloer, J. (1986). A spectrophotometric assay for
superoxide dismutase activities in crude tissue fractions. Biochemical Journal, 237,
175 -180.

Kuwahara, R., Hatate, H., Yuki, T., Murata, H., Tanaka, R., & Hama, Y. (2009).
Antioxidant property of polyhydroxylated naphthoquinone pigments from shells of
purple sea urchin Antocidaris crassispina. L W71 - Food Sciences Technology, 42,
1296 -1300.

Li, H., Cheng, K.-W., Cho, C.-H., He, Z. Wang, M., Oxyresveratrol as an antibrowning
agent for cloudy apple juices and fresh-cut apples. Journal of Agricultural and Food

Chemistry, 55 (2007), 2604 - 2610.



Li, K, Li, X. M., Ji, N. Y., & Wang, B. G. Bioorg. (2007). Natural bromophenols from the
marine red alga Polysiphonia urceolata (Rhodomelaceae): Structural elucidation and
DPPH radical-scavenging activity. Medical Chemistry, 15, 6627 -6631.

Luo, Y., Barbosa—Canovas, G.V., Enzymic browning and its inhibition in new apple
cultivars slices using 4-hexylresorcinol in combination with ascorbic acid.
International Journal of Food Science and Technology, 3 (1997) 195 - 201.

Matsuyama, M., & Yoshimura, R. (2008). The target of arachidonic acid pathway is a new
anticancer strategy for human prostate cancer. Targets & Therapy, 2, 725 -732.

Mchugh, T.H., Senesi, E., Apple wraps: a novel method to improve the quality and extend
the shelf life of fresh—cut apples. Journal of Food Science, 65 (2000) 480 - 485.

Molyneux, P. (2004). The use of the stable free radical diphenylpicrylhydrazyl (DPPH) for
estimating antioxidant activity. Songklanakar in Journal of Sciences Technology, 6,
211 -219.

National Committee for Clinical Laboratory Standard (NCCLS) (2000). Methods for Dilution
Antimicrobial Susceptibility Tests for Bacteria that Grow Aerobically. Approved
Standard, M7 - Ab5. New Jersey, USA: National Committee for Clinical Laboratory
Standard

Nerya, O., Ben—-Arie, R., Luzzatto, T., Musa, R., Khativ, S., Vaya, J., Prevention of
Agaricus bisporus postharvest browning with tyrosinase inhibitors. Postharvest
Biology and Technology, 39 (2006) 272 - 277.

Okada, Y., Ishimaru, A., Suzuki, R., & Okuyama, T. (2004). A new phloroglucinol derivative
from the brown alga Eisenia bicyclis: potential for the effective treatment of
diabetic complications. Journal of Natural Products, 67, 103 -105.

Okada, Y., Ishimaru, A., Suzuki, R., Okuyama, T., A new phloroglucinol derivative from the
brown alga Eisenia bicyclis: potential for the effective treatment of diabetic
complications. Journal of Natural Products, 67 (2004) 103 - 105.

Oms-Oliu, G., Aguilo-Aguayo, 1., Martin—Belloso, O., Inhibition of browning on fresh—cut
pear wedges by natural compounds. Journal of Food Science, 71 (2006) 216 - 224.

Pietra F. (1997). Secondary metabolites from marine microorganisms: bacteria, protozoa,
algae and fungi. Achievements and prospects. Natural Product Reports, 14, 453 -
464.

Prestamo, G., Arroyo, G., Protective effect of ascorbic acid against the browning developed



in apple fruit treated with high hydrostatic pressure. Journal of Agricultural and
Food Chemistry, 47 (1999) 3541 - 3545.

Rojas—-Grau, M.A, Sobrino-Lopez, A., TapiaMa, S., Martin—Belloso, O., Browning inhibition
in fresh—cut ‘fuji’ apple slices by natural anti-browning agents. Journal of Food
Science, 71 (2006) 59 - 65.

Ryu, B. M., Qian, Z. J., Kim, M. M., Nam, K. W., & Kim, S. K. (2009). Anti-photoaging
activity and inhibition of matrix metalloproteinase (MMP) by marine red alga,
Corallina piluliftra methanol extract. Fadiation Physics and Chemistry, 78, 98 -105.

Shibata, T., Ishimaru, K., Kawaguchi, S., Yoshikawa, H., & Hama, Y. (2008). Antioxidant
activities of phlorotannins isolated from Japanese Laminariaceae. Journal of Applied
Phycology, 20, 705 -711.

Suh, H. J, Lee, H  W., & Jung, J. (2003). Mycosporine glycine protects biological systems
against photodynamic damage by quenching singlet oxygen with a high efficiency.
Photochemistry and Photobiology, 78, 109 -113.

Torres, M. A., Barros, M. P., Campos, S. C. G., Rajamani, E. P. S., Sayre, R. T., &
Colepicolo, P. (2008). Biochemical biomarkers in algae and marine pollution: A
review. Fcotoxicology and EnvironmentalSatety, 71, 1 -15.

Yagi, A., Kanbara, T., & Morinobu, N. (1987). Inhibition of mushroom-tyrosinase by aloe
extract. Planta Medica, 53 517 -519.

Zheng, C. J., Yoo, J. S., Lee, T. G., Cho, H. Y., Kim, Y. H., & Kim, W. G. (2005). Fatty
acid synthesis is target for antibacterial activity of unsaturated fatty acids. FEBS

Lett, 579, 5157 -5162.

<HA=AEA Faed>

1. Nam, H. K. (1986). The composition of fatty acid and amino acid for sea urchin., J.
Korean oil and fat chemistry, 3 (1), 33-37

2. Kim, G. H, Kim, Y. T.,, & Kim, S. K. (1998). Purification and characterization of G
—-gallactosidase from sea urchin, Hemicentrotus pulcherrimus., J. Korean Fish Soc.,
31(5), 637-644

3. Shin, M. O, & Bae, S. J. (2009). The anticarcinogenic and antioxidative activity of
Hemicentrotus pulcherrimus fractions in various cancer cells., J. Lie Sci, 19 (5),

607-614



4. A.O.A.C. (1984). The official methodes of analysis, 14th ed. The association of official
analysis chemists, Inc., Virginia, USA p.362

5. Konosu S., Watanabe K., & Shimizu T. (1974). Distribution of nitrogenous constituents
in the muscle extracts of eight species of fish., Nippon Suisan Gakkaishi, 40(9), 909-915

6. KFDA. (2010). Food Code. 10-1-56

7. Park, Y. H, & Lee, E. H. (1972). Degradation of acid soluble nucleotides and their
related compounds in sea foods during processing and storage., Korean J. Food Sci.
Technol, 4 (4), 317-321

8. Lee, E. H., Koo, J. G., Ahn, C. B, Cha, Y. J, & Oh, K. S. (1984). A rapid method for
determination of ATP and its related compounds in dried fish and shellfish products
using HPLC. Journal of Bull Korean Fish. Soc., 17 (5), 368-372

9. Zaidy, G., Juan, C., Ramon, P. A., Maria, E., Gisela, C. R., & Guillermina, G. S. (2010).
Partial characterization of an effluent produced by cooking of Jumbo squid (Dosidicus
gigas) mantle muscle. Journal of Bioresource Technology, 101, 600-605

10. Morrison, W. R., & Smith, L. M. (1964). Preparation of fatty acid methyl esters and
dimethyl acetals from lipids with boron fluoride methenol. Journal of Lipid FRes., 5,
600-608

11. Osako, K., Fujii, A., Ruttanapornvareesakul, Y., Nagano, N., Kuwahara, K., & Okamoto,
A. (2007). Differences in free amino acid composition between testis and ovary of sea
urchin Anthocidaris crassispina during gonadal development. Fisheries Science, 73,
660-667

12. Konosu, S., Watanabe, K., & Shimizu, T. (1974). Distribution of nitrogenous
constituents in the muscle extracts of eight species of fish. Bulletin of the Japanese
Society of Scientific Fisheries, 40 (9), 909-915

13. Terasaki, Kajikawa, M., Fujita, E., & Ishii, K. (1965). Studies on the flavor of meats.
Part 1. Formation and degradation of inosinic acids in meats. Agric. Biol. Chem., 29 (3),
208

14. Jeong, B. Y., Moon, S. K, & Jeong, W. G. (1993). Fatty acid compositions of three

species of marine invertebrates. J. Korean Soc. Food



<
<H
K1
5l

THRIA YU

3. 771487 714E

o BT,

T—
L

4l




	성게를 이용한 가공식품 및 소재개발
	제 1 장 연구개발과제의 개요
	제1절. 연구개발의 목적
	제2절. 연구개발의 필요성 및 범위

	제 2 장 국내외 기술개발 현황
	제1절. 국내
	제2절. 국외
	제3절. 국내외 연구현황

	제 3 장 연구개발 수행 내용 및 결과
	제1절. 성게 자원조사 및 채취 방법, 성분분석
	제2절. 성게알로부터 기능성 물질 추출 및 정제
	제3절. 최적 가공조건을 위한 가공 및 저장중의 정미물질, 색도, 육질, 미생물 등에 대한 분석
	제4절. 성게 가공식품의 개발
	제5절. 성게 껍질의 건조, 분쇄 및 성분분석
	제6절. 성게껍질의 기능성 소재탐색, 추출기술 확립
	제7절. 저장기간에 따른 품질검사
	제8절. 기능성 소재의 화장품 제조 기술

	제 4 장 목표달성도 및 관련분야에의 기여도
	제1절. 연구결과 달성도
	제2절. 관련분야에의 기여도

	제 5 장 연구개발 성과 및 성과활용 계획
	제1절. 실용화․산업화 계획
	제2절. 교육 지도․홍보 등 기술확산 계획 등
	제3절. 특허, 품종, 논문 등 지식재산권 확보계획 등
	제4절. 추가연구, 타연구에 활용 계획 등

	제 6 장 연구개발과정에서 수집한 해외과학기술정보
	제 7 장 참고문헌




