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SUMMARY

I. Title
Construction of Bioinformatic DB and Extract Bank of
Marine Bioresources in Jeju Coast

(A research on diversity of invertebrates in the Jeju coast)

. The purpose and necessity of the research

Biodiversity is more emphasized on the importance as the conservation
of natural environment and a source of continuous development. The index
of national competitive power is the conservation and utilization of
bio-resources. Therefore, all countries of the world focused on construction
of infrastructure for study of utilization and conservation of bio—resource
diversity. Particularly, marine—bio is a precedable work if there is
accomplished an intensive investment and infrastructure construction, since
a gap is little between advanced countries. The merit of marine—bio has very
high potentiality to develop of the industrial material than terrestrial
organisms, in that it is different to adaptation on environment. Accordingly,
this research was performed to construct the DB on the information of
marine-bioresorces, such as algae, invertebrates, fishes through the
systematic basic study on the diversity in the Jeju coast, and as well as to
promote the their industrial utilization in bioindustry through construction

of algae extract bank.

Ill. Research content and scope

1. Investigation on the marine invertebrate diversities
Establishment and management of bio-information bank of marine
invertebrates occurring Jeju Island are performed. Marine invertebrates

around Jeju Island are collected. Ecological pictures of more than 300



marine invertebrates species around Jeju Island are collected. Data base
on spatial and temporal distribution of marine invertebrates of Jeju Island
are completed. In the 3rd year of research, approximately 60 species of
potentially important samples were collected and they were preserved to
extract DNAs.

2. Investigation on the fish diversities

To provide raw data for establishing a database on marine animals of Jeju
coastal area, Korea, a total of 180 fish species were collected from coastal
waters of the island and examined their taxonomic characteristics, and 50

freezing fish specimens for DNA analysis were also collected.

3. Construction and operation of marine bioinformatic DB

The bioinformation on marine organisms (algae, mollusk, and fish), which
were 1nhabited in Jeju coast, 1s providing through homepage
(http://chejubio.cheju.ac.kr).

4. Construction of algae extract
The crude extracts of 150 algae species (300 strains) were collected and

screened for some kinds of bioactivities.

IV. Results

1. Marine invertebrate diversities

Sampling were performed from Jan. 2003 to Nov. 2003 around Jeju Island
where were 11 places. Invertebrate were collected total 170 species: 7
Porifera, 4 Chordata, 34 Cnidaria, 77 Mollusca, 28 Arthropoda and 20
Echinodermata. Data including taxonomy, distribution and other facts will be
provided to the marine invertebrate database. A total of 1013 species
include 57 species of land and freshwater species and 956 species of
brackish and marine shellfish species. Data including taxonomy,
distribution and ecological characteristics will be provided to the marine
invertebrate database. Genomic DNAs were extracted from 60 species and

preserved in -70C.

2. Fish diversities

Fishes were collected from tide pools, breakwaters around Jeju Island with

_10_



hand nets or angling, and some specimens were from local fish markets of
the island. Fishes collected were identified with reference to related booksor
taxonomical papers, and 13 items, including family name, Korean name,
English name, Japanese name, Jeju local name, morphological feature,
ecological feature, distribution, utilization, reference, registered specimen
number, digital image of fresh condition of fish, for each species based on
field examination, specimen observation, and referring to literatures were
provided. Biological information of 100 fish species from34 families in 6
orders was provided in the first year, and those of 80 fish species from 55
families in 16 orders were added next year. Additionally, 50 fish species
from 28 families in 8 orders were collected from the coastal waters of Jeju
Island, and stored at =70C for DNA analysis.

3. Isolation and conservation of marine microorganisms

For screening invaluable marine bacteria of Jeju coast with
subtropical climate, the selective strategy for the isolation of marine
bacteria was applied to various marine samples, namely sand,
seaweeds, sediments and seawater collected around Kawkji and
Samyang beaches using oligotropic medium (SCA-SW) supplemented
with 60% of natural seawater. A total of 337 strains were isolated and
maintained as 20% glycerol suspension with 60% natural seawater. The
strains were subjected to cultural and morphological characterization for
the purpose of checking the purity and to screening for the production
of exopolysaccharide. As a result, 53% of the isolates produced
cream—colored colonies, while 70% of them showed rod-shaped
morphology. On the other hand, most of them (79%) revealed the
ability of producing exopolysaccharide. The rep—-PCR DNA
fingerprinting and 16S rRNA gene sequencing were performed for the
provisional classification and identification of subtropical marine
bacteria at the levels of genus and species. The isolates were composed
of 42 actinomycete strains and 149 bacterial strains with coccus or
rod-shaped morphology. Marine actinomycetes were distributed in 12
genera and 16 species, whereas marine bacteria were found in 24

genera and 38 species.

4. Construction of DB on bioinformation of marine organisms

The information data of 260 species of Jeju marine organisms are

_11_



inputted, and the homepage(http://chejubio.cheju.ac.kr) of bio—information is
running. Besides, the DB of 5,000 substances is running and is possible to

input selectively according whether or not exist the data.

5. Construction of algae extracts and screening for their bioactivites

Total 153 algae for construction of extract bank is collected, and screened
their bioactivities. MeOH extracts is subsequently extracted through the
solvent fraction, and the DB of total 302 fractions is constructed. The
candidate species that having the antioxidant, anti—inflammatory,
anti—-whitening, and anticancer activities are selected. First of all, 48 MeOH
extracts are screened using DPPH method in a dose dependent manner. The
extracts with having IC50 value in the concentration of below 100 uxg/ml
were b species. The other 5 MeOH extracts also showed the highly inhibitory
activity in assay of xanthine oxidase activity. And then the screening of
superoxide scavenging activity was detected the high activity in 15 species
out ofall MeOH extreacts. Besides, 6 MeOH extracts showedthe strong
inhibitory activity in lipid peroxidation assay. The anti-inflammatory activity
on algae extracts analyzed the inhibitory effect of NO synthesis in Raw 264.7
cell. Approximately 15 species including Dictyota and Sargassum species
showed low ICs0 value than 500 mg/ml concentration in analysis of 50
extracts. Seven extracts out of 40 algae extracts showed the inhibitory effect
of cell growth in cancer cell. These extracts have all strong inhibition of cell
growth in HL-60 and KG-1 cell lines. To screen the anti—whitening activity,
70 algae extracts were analyzed the inhibitory activity of mushroom
tyrosinase in vitro. Approximately 10 candidates having from 20 to 50%
inhibitory activity were detected. These extracts have similar activity with

arbutin, known as anti—-whitening compound.

_12_
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Administration, NOAA)+= 1,000%F& 2], "] =3 <A -4 (Office of Naval Research,
ONR)+= 560%F Gel & sl fatsd 1t 54 } A
PE2 AFFLER sFrto] e Hexo 2 & 5}%7}?4 shifoltt. A H-oF 2474
NI 35 EAE W Y A E ) Oﬂ:rL* (Marine Biotechnology Institute, MBI)
oA B}AEA ATAIY T WFAE Aol & 7= ATt 169 & FAtst gl
gk Gt 7]z AlE JAMSTEC) O A= A sl A8 T2 E o A5 3 T (74
A2 5009 l/10) el vt olgk Fxpe] AdE, e AErgd I #riste
ofrJofe] Frf Aol B FAE il domw °F 200049F 9] libraryE 7% dFal
S Wutk olyz} post genome ol WHAE vhslal vk o A V)@ 2 A
THES ¥, DDBJ, @G48 A74, 3498 A4 solA Fd2 DB 7
5, AE FAAY Awed M¥EL3 Bio-resource networks +43tal Ut}
FH2 EUTA S T8-S A& F2Add ECMB (European Center for Marine
Biotechnology)E& 2002\d 9l A X3} a1, 9] =7 ZE-7F2] ECMBo A 2] %] A3 A AHx|
D 5 AAA AF 15 HENAE SAgsta Qe Aot} Zgx 5, J

%<2 Ocean Drilling Project, Inter-Ridge Program % oj2] EU ¥&5¢& X213
(European AMORES, Marflux/ATJ Project) S &3l Aal @ 437 A+ 4~8 2 =3
v A Eo] FHAR A T oua, dESFE Q4V|ES FHS oY Extremophlle as

Cell Factories Program & AS|AHY SRS 913t tp9] L2 T3 & Aol ) =Y
& Eg AT A Y sty E sHAT e tial A dat dAAAA o Z A A H

FrAREOF A2k EH IS 7535kl Atk

olg|g At Fr o &S 93 HAAA R EAstE AETY BE DBE
network3}sto] Wohgh ko] HARE Fe], &, AL o] &F oA A, A,
AR A Aol E ERE7] Stk =A7I9] GBIF (5AA=WSAY AE7]H)7F
FAERoH, olgfd HX=E3re Adet AASE Q& A7 mpo] gk o
3 2 HHS s AETUA F2F (Convention on Biological Diversity)2] ©] &)
I AEY ASEFFSHE 98 4715 CHMe] A g = ATt (2271, 2003).

O_L,
0
il

O

3. -] ZleATEFAA AA G A

AF Bl ek A B2 AEstabad Bt ol AqARE, ol# g A
of thHE2 wi-g- AFHL FEAA AR AgEo] gk AAAD Ak A
spol whE A WEhp et} sl A HOo® o] Fofx= dAola,
gA AT Ae F gl td A7 AlEd AR diFEsa QAR dE <
gt AgAR] Ao AAAR] A77F FFEHL A HKstar = dHeln.
TLEet Aol AR AP A 849 o] &40 AtEe= 8o
2 AdE = AFe deAd RS Fdder gt S BE6]
TEALS 8 B BEAEE AFse AGAFH FHo] Zad dA F
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Al1d a7 e 38 W
1. AABE F By 24

7} 20039 ZARA Y B

(1) &=AA Y
D EAFT Aok -
(W) AT ok -
(2) ZAPH
(7h 23 3r2A] 2709 iKY A ERFYE S
49 72t (Nikon Coolpix 5700) & o] &3}
(1}) =3t SCUBAYo|H S o] &3 A Al 2
2 AN E F9S 3
(th AHE AFWELS T F7H4 EFsIey, A5 AES 5ot 3+

HS gelsksitt,
w2004 FAFA S 2 b

(1) A= A

A ARe AFAG F 487 GAeIA ol Fo] At (Table 1. Z7Hd) 4%
2HE 27 sl AA Zizs A SE, 25 el maAg Folx At
AQHRew, 2ol AAeE AAEELS SCUBA tholw g o g3t AQH3

oA A Al A B9e aagi.

Ao A =70 Cell BaAAY 709% &=

_26_



of Qo] B#s}gd o, DNeasy® Tissue Kit (QIAGEN)E A}83lo t}e3 e 1

WO 72 genomic DNAE F= 33t}

hH Alge AAFE °F 25 mg - 50 mge AH=Este] #A AE 5, 1.5 ml
microtube®] ¥l 180 o] ATL bufferE % 7}3F3 .

(L}) 20 w0 9] proteinase K& (7heoll @2 & x# o] ¢kd3] &3] & w71 55T
of gzl A oF 30% Ao R wnkeglth

(th Z2o] &3i¥™ 200 we] AL bufferE #H7Fskar 701
kg AlZ

(2) 200 u0e] olehe (96-100%)S Wi 43Ut

(mh) 2 ml€] collection tubeel (2h)o] &N IS A&t &% F 8000 rpm
o7 1 &3 d4Ee sto] DNAE spin columnel] H2 A7l

(B} Spin column= A ZE 2 ml9 collection tubeol] ¥& & AW1 €< 500 w0
S Ya 187 8000 rpm &2 QalEelste] 12k AlH &)

(AB) 2 ml collection tubeE MA S Z WAL AW2 £ 500 S gof 3E7
14,000 rpmo. 2 YAl ste] 22 A=A 33

(o) M2 1.5 ml micro-tube®l| spin column< “&23slal AE bufferE 200 w0
9o 5 Aol A 123F vhE AlZle ™, 6000 rpm oA 17F A4 8o

NAE F=33it
=

(Zh) =% DNAY %=

(@)
(@)
oot
rlo
4
IN
=2
>
S
ME

)

FEFEAE A3kl 260 nmell A S5

ils
e
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Al JEloll A ALS #dstal, 10% 20y §o] 143t =
S B AAAh ofFEE (MRIC: Marine and Environmental Research Institute,
Cheju National University, Korea) 2.2 5231, 70% 43L {Ho] HE3 T
o] 9 T4 F= & (2002), A & (2002), 7 & (2005) % Nakabo (2002)% ##

(1D A AR AT
SlAFel Bel 2 wES 98 ohdn JFe] AF A% Ao SFE T
@ alg AnE AP AnRE WX 5 ERY Y 5eF Fue w

.
4%, 2o FEI A, AEF 2 A5 52 2FaAY

(2) 3 F Alare] e 2 BE

AN E 1gs Fad 3 20 mlell dEete] & 42 F Ao 301t A s}
Ak ABRELS FHAHY 59 gz A% AAAZ F odl g% 5 wA
(SCA-SW agar; Soluble starch 1%, casein 0.03%, KNO3 0.2%, NaCl 0.2%, CaCOs3
0.002%, agar 1.8%, MgS04.7H-0 0.005%, FeS0O4.7H-0 0.001%, natural sea water
60%, distilled water 40%)°ll =&ate] 25Cel A 7~1447F wi<katqlch & 24
F2YEL 94 34 A (YE-SW agar; Yeast extract 0.4%, malt extract 1.0%,
dextrose 0.4%, agar 1.8%, natural sea water 60%, distilled water 40% )l %7 %
2~3xkd AEAo® Adsitt. oA s o8 ST 60% (v/iv)E TR 20%
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(v/v) ZElAlEo] dErste] -20T9F -84 Coll RESAI L

(3) MEZ}dF (exopolysaccharide, EPS) A5 A}
A M2 EPS Aitee mldAANHES o] &3t ZAE Y. &gl F8 9]

12 T
o ®
N
N

N

e

ok

8k ol nigrosin NI} #A dEAS 7 24 "ojrmgl A2 T gk
Taksle] ALoA AZAFAL. SElo)lme dF3 7 287 A e TEl T crystal
violet® 2%7F F71 A3 AY. SHF2E AFHste] @y Sdlol=y petgu] A o

2 #Esi

@ S Aol Fel % WP 54

& 9 a5 TAMA (YE-SW agar)el GE3ke] 30°Col A 323k )
A 2z 472 BEsgt. Ut FRe AR FAS
ol g3tel YR A3} A PAAv GOz BAF AL,

—

(5) s FAM ] DNA F=

A g AR A Ag L] FAE 50mM EDTA 240 ul ¥ lysozyme
60 ulol] &Este] AEHS &3fAFHT. DNAE Genomic DNA Purification Kit
(Promega)E ©]&3to] A3t

(6) rep—PCR ¥4
3 kAl 2] DNA A2 Box A1R primerE 7FA AL rep-PCRE F=83t] Aol %
t} (Dombek et al., 2000). PCR &35+ genomic DNA 50 ng, dNTP mix 0.3
mM, BOX AIR primer 25 pmole, DyNazyme 2.5 U9} 1x DyNAzyme buffer”’} 3%
At} PCR %<& Rademaker et al. (1998)0l] 9l&] 7|9 WHHS o] &3lo] &=
FH A}, op7km 2 A5 o] 838fo] 8°CellA 70V, 1843t A7]9& 3 A2 EtBr
|HoZ 101 FAg & fA Y Fheg R ZFdste] A onxE I3
") X &8 BioNumerics (ver 3.0; Applied Maths, Belgium) T2 138 ©
sk & dlojgHlo] e A FHEAS SE vlusdt. fAE
Pearson correlation cofficientE ©]&3I%1 FTHEE

(UPGMA)= ©]-&3to] -4 ¥ ATt

)
N
20 b

(7) A A 16S rDNA F71449 AA
5 o] &3t FTEHHRTE 16S rRNA F32He] 74 <d2 PCR 42 AA &

ABI Prism BigDye Terminator cycle Sequencing kit®?} automatic DNA sequencer
(22 3730xDE o]&3te] A=At
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Al E-& NCBI (National Center for Biotechnology Information)®]

o] GenBank &

S

&

ZIOE o]
dlo]gHo] 29 A7 FAFETF 99%

kv

BLAST (Basic Local Alignment Search Tool)
| QE| = do]Huo] ~ef Bl E T,

2, 96~99%° FAI=

o

7E o

-
.

N

B
—~
fie)

O

1o

=

AFBEHQE DB 7

4.

o] 72K HolgHels -

Hlo
mo
]
No

=5
"o

‘?4

=0
a=

Background database®]

A% A doleuolze T

=
=

10y

background

==
s

o]
H

iz
e

—~
fie)

R

gk HlolE 9

= °l&

database

R

2w 222 Y 75 2 4284 23

5.

(1) =& AF

=
"o

o)

]
;O_

)

_
"o

—_
fi%e)

==
1o

AU &

a9

7

R

"o

N

(2) M=

5

=

ol
=

A A

7|2 FALE

ko3
T
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A A
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G}, =9 IRF F2HNE 20 ml viald] BF5e] FEE DB FE=& 95 -2

0Col H3A& T},

3) sFg+=1d

(7B Thin layer chromatography (TLC)

Zb Gl oA Dozl FEEAA AT Sl HAAS HF WHoeRE TLC
T35kt TLC 2 =4 silica gel Fosu(Merck) @b 94 silica gel RP-18 Fasus
Abgste]l A e o, WA AJoFo 2= 10% HeSO042F DPPH & & o] &3fo] 1k
sk T}

2 o

(\}) Column chromatography

SujiEglo A &4 23 2]+ open column chromatographyel 23l 4=333}9]
t}, ZZ2A+= Merck A&E<l =4 silica gel (0.063-0.200mm)3# 4+ silica gel
(40-63um) 23] 31 Amersham Biosciences #|32] Sephdex LH-20S A}&-3}31aL, o]
A TLCO o& 24" gvfjzAdd 9 & chromatographyS 2 A]5F3A T

(t}) Prep-Liquid Chromatography

Open column chromatography& ©]-&3ste] +2]% fractions< Prep-LC(Jai-LC
9104)E o]&3ale] Bulsta, oju] AHg5¥= Ao 2= JAIGEL-GS310 (7] uj
A A% JAIGEL-ODS-RP (ODS) ZA#H & AR&3te] Egstgitt. oju] ALg-¥ o]F
A2 TLCE o] &3to] AAsIS AL o] & HPLC (Waters, Alliance HT system, PDA
detector)ol] A-&A1A Zel=st FHE=E e

(2h) FT-NMR Spectrometer

w87 GAEE W8 F2l fractions™ GAEAR FE|Hol I3HELS JeolAt
¢] FR-NMR spectrometer(1H-400MHz/13C-100MHz)E ©]-&3lo] &2 9o Ex}1+%
& s

(4) FtsdA A

(7b) DPPH radical 2~A &4l <3 gatslata 714

A A&l 5 (electron donating ability) 542 Blosis ®'¥ (Blosis et al, 1958)¢]]
o]st DPPH free radical AWl wel = ATh wEkZol] 9l Alme] Zh7he]
FEE 96well plateol] 100 pl® 5322 0.4 mM DPPHE&NS H3F H7lste] A
2o A 10%7F WA & 517 molA FFHEE FASEI T (Okawa et al, 2001:
Santosh et al, 2002; Suja et al, 2003). Wz 22+ butylated hydroxy anisole

o,
ol
-

2
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(BHA), troloxE AF&3}9tl. DPPH radical 274 &AL olge] 2o 22X AF=E3)
al, ZF A7 E 33 HbESle] Ad S AAlste] HFakS etk

DPPH radical —/17\—7'] %L/\é (%> = (Acontrol - Asampl)/Acontrol X 1OO

Asample = }\]E% 7_(1:147]'@' %%@1‘9} %%E
Acontrol = }\]EEH ] Uﬂ% —% @7}} tﬂ.’%‘?ﬂg %%E

(1}) Xanthine oxidase 9A] % Superoxide A&~A &4 A
Xanthine/xanthime oxidase®l €]} uric acid A4 290 oA 718 F3 =
o & =AY superoxided %4 nitroblue tetrazolium (NBT) HHFH (
Cheng et al, 1998)°l] 2J3] ZA3th. ¥hgNS& 2t AJ59 o8 s%9 0.5 mM
xanthine®} 1mM EDTAZE 200mM phosphate buffer (pH 7.5) 100 uloll A 18] 3+%
i 50 mU/ml xanthine oxidaseE #7}8}e] uric acide] S FEsATH
Superoxide A£G 9 wHgHe] 0.5 mM NBTE FH7bsted whg AlFth
Xanthine oxidase <A % superoxide A7 84S Z+ZF AAE uric acidet
superoxide®] F3E7F 50% 74T W YEU= A8 % (IC0)E FAISHIT

(th) #rkstAd 84 As &4

HAks R A YA A8l €4S rat liver homogenate©l| A thiobarbituric acid (TBA
: Basaga et al, 1997; Geetha et al, 2004) Wil o8] =A 3t} ¥k-S-o1.5 DMSO
o =<2 A% 10 ul, 50 mM sodium phosphate buffer 740 ul, rat liver
homogenate 50 nl (10 mg protein/mDel] 2SR AABAE FEE=2A=Z 0.1 mM
FeSO,7H20¢F 1 mM ascorbic acidE& 200 pl H7}ste] &=H]8FSIEE o] HE-g-H S
37CoA 3087 w2 A171 3 20% trichloroacetic acid (TCA) 250 9} 1% TBA
250 plE H7hete] wbg-S A A7) 95TolA 1023 7k st E5elS 10000
rpmol| A 103 A2 3 = A5 AS FAte] 532 nmolA FF=E SA s
HabstA A A As 4 s Zo] A= F3 =T 50% A4 w o
Eivb= AR F% (ICso)=E FASIoH, ZF A5 33] yhaste] A3dS AAs)
o FAas Tk

ﬂﬂ'ﬂxl;gxg/g Z1 6H %}\g <%) = (Acontrol - Asampl)/ Acontrol - Ablank) X 100

Asamplc = /\]—g—% %]7]—:} t‘l_%_o_ﬂg] 11:"%}_5
Acontrol = }\]JEJ’—EH/?_]_ DMS % ;5!17]':_]_' ]:1]‘-%0_1]49] —E‘T(’)]—E
Avak = A9 FARADYY FBELS A Lo Reoe] FHE
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G) FaEE HA

b AE wF B OA|of

Murine macrophage cell line ¢ RAW 264.7 A¥+= 100 units/ml
penicillin-streptomycin ¥ 10% fetal bovine serum (FBS)°] $t%¥ DMEM Hj*| =
AHEste] 37T, 5% COz &=7]ell A viekatdlom, At vieFe 3D A Al
3l th. Lipopolysaccharide® sigma®ZF-E F+¢3to] A&ttt

(1}) NO assay

RAW264.7 AXE DMEM H|A & o] &3}o] 1x10° cells/mlZ 243 3 96well
plateo] HEsta, NF=dS hrdk M= viAedl 1AZF 3 LPS (100 ng/ml)=
Aelate] 2447 v Fatdith. A E NOY & Griess A9 o] &3dto] AlZuj<t
N Fo] EA5= NOo o Hel= SAH3A T (Hevel et al, 1997). Al EwjF A5
100 12} Griess Al ok [1% (w/v) sulfanilamide, 0.1% (w/v)
naphylethylenediamine in 2.5% (v/v) phosphoric acid] 100 E &33lo] 96 well
platesol 4] 10% &<t ¥H-&A171 3 ELISA readerZE ©]83}9] 540 nmoll A 3 ==

1l [e)
=439t ¥ E5E A48 sodium nitrite (NaNO»)E serial dilutionste] 4 it}.

6) FLed HA

(b AlEzujF

v A=A WEy A A feigk HL-60 ¢F KG-1 MEZFE St AlZF
L3 (KCLB)C. ZRE &9 o} 100 units/ml 9] penicillin-streptomycin (GIBCO) ¥}
10 %9] fetal bovine serum (FBS, GIBCO)7} &% RPMI 1640 wj#] (GIBCO)E
AHEste]l 37 C, 5 % COg 37|04 wjekatiom, A vk 3~4Yol A
Al &Y BE AT

(h) Az gixEd 54

Mz FE=Eo] dad AxFol 3t MEFAAA F=E MTT assay HHS
F8) Lolw skl AlE (2.0< 10°/mDE 96 well plate?] 7zt welldl] ¥a1, A 52 100
pe/ml =2 H7FSE T ol 4 A7 w3t te, 3-(4,5-dimehtylthiazol)-2,
5-diphenyltetrazolium bromide (MTT, Sigma) 100 ugs #H7Fskal 4A13F &<k o uj
3tk PlateE 1,000 rpmellA 10 &3F A E2 st A 2G4 ajx] & A A
t}2-, dimethylsulfoxide (DMSO, Sigma) 150 ul & 7}ste] MTTS 3kl o) Al
A E formazan A AES €327 & microplate reader (BIO-TEK INSTRUMENIS.
INOE AH&3te] 540 nmellA F3=E S8t 24 Asakel tig H 53 %

_33_



Y
o
4
_0|L
32
o
A
=
BN
=
lo,
ol
o
=g
=
i)
=
=1
_0|L
£
oX,
o
12
N
o
k1
Ll
BN
>
_0|L
32
ui

(7) m2y A4

() Mushroom tyrosinase A3|&d 54

EZAIUA A gy 54 HEAUAY 2843 B4 E= DOPA chromes
H] A (Pomerantz et al. 1966)°] ¢]&] =439t 71224 1.5 mM L-tyrosine 5
ul,, 25 mM L-DOPA 40uL, 67mM sodium phosphate buffer(pH 6.8) 80uL 2 A]
89 40 ule &3] Mushroom tyrosinase (sigma cat No. T7755) 80 pul
(60unit)E& H7Fete] 37CelA 3027F WHgAIA W3- Fol A E DOPA chrome
= 475 nm®| FHEE SAstA tha Aol 93] AfES TS

Asll& (%) = [ 1 - (Sass = Bass) / Cass ] X 100

¥Saps ¢ AR H 71 aglal a4 BT B3 AHAA S4% FE =
Baps : 8.4 Al buffer7} Sol7F AEjoA] A S3%
Caps : A& Al buffer7} 503 AEdA 543 F3 =
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(3) AAE 60%FY AEZFE genomic DNAS FZ35}e] -70T oA B Folr},
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Table 1. The collection region

No. NAME TYPE
1 A L] M

2 £ M

3 A=Al (Park) L

4 A=A (JNU) L

5 2boFal M

6 E=ki] M

7 Ada M

8 A gks M

9 g M
10 FLE(ElagEsl) M
11 S =(AF B A e ) M
12 SZ(FE=) M
13 ok A 5% 2km M
14 S x4 M
15 XAk Al A Z 2km M
16 Al sl M
17 FAH M
18 @9 M, L
19 1w M
20 BE M, L
21 A1A M
22 A2z M, L, FW
23 MAE A% Skm M
24 | M
25 A A M, L
26 A7 3 L
27 AMAE (A, 7 FW
28 =7 M, L
29 3k M, L
30 H3E A% FW
31 FrE M, FW
32 A M
33 = M
34 Z w8 M, L, FW
35 F A% Sl M (1/2km) M, L
36 o] M
37 et & L, FW
38 5}<=3 M
39 AbepAE L
40 ] M
41 AHALE] M
42 nlek s M
43 S} 3f M
44 Ly M
45 A= M
46 =58l M
47 H A s M
48 2] 3 M
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2. % ¥ ThPH A}

7b A7 A3
(1) 1A= AL}

1IAPA e 2APA Y AT A9t B AFEW &AA oArFedA FHE B2 F 6
= 343} 100F (F=m]715F 33} 45 AeDeldtt. 2 F 5% Perciformes®] &
%03} Gobiidae7} 18&, %ol Scorpaeniformes 4&23} Scorpaenidae”} 123,
o1& =719 Labridae7t 11802 o5 3707k At o] 4& AX|e it 1
ol &= Fojx w3 Serranidae 7%, AWl=2}A 3 Blenniidae® AbE]E3
Pomacentridae”} Z}2F 5% (- AL, Fo]H 524552 Apogonidae, F78o] 2
Stichaeidae, =<3} Mullidae®] 37§tell A zb2h 334 AR AT HEoz2s &
W 2] &5 Aulopiformes "% ¢]¥ Synodontidae, Zujo]E A3} Triglidae, 5%
2= Priacanthidae, %57 2] ¥ Pinguipedidae, t57}28] ¥ Cheiodactylidae, , &
Z7+4 o) 7} Kyphosidae, <% 3} Malacanthidae, ¥ % Tetraodontiformes % X] 7}
Monacanthidae®] 87]¥ollA 2}z 234 Ede3al, sol&y v =g
Labrisomidae ¥38+3F 1773 oll A Z+2; 154 AR = AL

o AT Ackolx FHH o F 1005 AR, 7 Fol tste] B, 37,
shy, 9w, 99, AFAYY, Gu, v, LE, 0§, T4, XEWE, Ao F 13
A Eel U@ o FABANE BREA, g, BALW 5L FA 57,
A4gste] AFYEHR DBEACIA £92 AT /1% A5E AFHY

H

2APAE ZALA T AFAQE B oA FUIR £ ofF HELS F 165
553 80% 09l aL, 8% 283 50%¢] thdt DNARA & o] F AA=ANEE TR

A

= 5 M B T 2FE ERTe 2
A, o2 e FojE H7¥ola} Carangidae
¢} wWlol3t Sciaenidae?b Z24ZF 4%, sol&o| whgld, =w 3 Sparidae, 3t 3t
Haemulidae, Z12]3L 7}AHH] & Pleuronectiformes 7}FAM] 2} Pleuronectidae®] 4712}
oA Zrzh 354 AFHAY. dFoRE a7 E Zeiformes ©17]¥ Zeidae, %
ol  SF/l¥  Cottidae, &% AxgwY  Nemipteridae, &7}
Uranoscorpidae, 115913 Scombridae, 7FAFH] &9 Y X3} Paralichthyidae®] 6713}
ol bzt 28X AHEY L, HAolE Myxiniformes #d4o] 3 MyxinidaeE X3t
gk 4270 ol A 247t 184 AAH = Ao

A& AR RS Hgol o] Bgolzt (1F), FoldolFe] Foldolx (1), vty
oo nirploj ¥} (1), #Wlol 5o FaEyd (5), At (1), o5 REEAE
A3 (1), vk @t (1), 2453 (1), d7813 (1), o3 (1), S5 (2), Mo (1),
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4. HFAYEAHE DB 75

7h ATrd A%

(1) I+23%

- AF ALGANE FH DB 260F AE I4H

2 AEAE FHo)A] &
20,000F, 9A%E 500F, olF 1500%)
- Atz oo we} AeA 9ly Ths
- E4ddo]gpHo] ~ &<

e o

(3=

=
T

1 5,000%F (41, 52°], CAS No. x4 &)

>

O s FA= doleulo] =

< 9| o| %] (http://chejubio.cheju.ac.kr)
R Ayre o
dlolEj o]~ AMB] : MS-SQL

Areto] : eshol

O Taxonomy Manager

O GBIF "o]gH|o]2 provider(http://chejubio.cheuju.ac.kr:83/):
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obegfl s (Figure 1) ¥ Aol Fxs}
o]z Fujo] x| o] wQlstH o Zt wo]E u o]
Aste] vz Bz z3|e

[
=
Aol dAste] EFHel Aade Folart a3l

A= AR, o, AAlF dlolE
m% z7]8e] 4
o 92— ug
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JEJUBIO |, -

KA RHYAIR HER b AR
- Main
53%%&_ p— EEL v | | FEPER|
B piantpB o E
SE=E
I
gH=E
&2 gcjo|m
LAST UPDATE €I
. 0= ETH A1 B Algae DB

RS -
ol =k . Chiorophyta (= TASE) 22 2T} SHZ .,

. Incertaesedis (HEHZE) DAHED |-AIHH1[H
Quick Link (3 3] . Phaeophyta
. Rhodophyta (ZEZMER) M FME

..... n DElADEY

..... a MIFCHEn o

..... n MRS X B Fish DB
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COPYRIGHT 2005. JEJUBIO informatics. ALL RIGHTS RESERVED. ADMINISTRATOR | CONTACT US | SITEMAR

Figure 1. The main homepage of marine organism DB.
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Figure 2. The picture of homepage of marine organism DB (algae,
mollusk)
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Hwang. E.K.. Parke. C.5. & Sohn. CH, (1994). Efects of light imens®y and
temnperatare on regeneraton. differentiation and receptacle formation of Heike
Humdoremy (Harvey) Okamura, Kovean foumal of Siycoiogne 3! B5-53, LA

Lee, Y.P, & Kamura, S, (1997), Morshological varations of e fisitarms
(Harvey) Dkarura {Sargussaceas, Phagophyla) bom e western coast of e
narth Pacitic. Aisae (The Kovean Joumal of Piveolond 12: 51-T2 pa—
T e

Deshayes {185}

Figure 3. The search pictures of marine organism DB
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5. &7 FE€ <d 75 % AHUEA 22 ¥4

(D e FE5= FE

7P zZ7Fgel A Q- e sixF DATA BASE
=5 DBE T53t7] fAsl AT A9kA

AT, A A ATE 5% A9 A
st aL, AEFEAGL st, 1dl, 5, AY A9gES THoE AR S ] F 7
WHE dE2Fe e 118 283 F 163FoH, AFE d2F= Table 2 o
et AT T35l A olF dlgAE FEEC gt 4R DB 5 AlF
= o] )T},
Table 2. The lists of the algae extract DB
No. st s g = 9 7] &

1 Portieria hornemanni Zhe=dE3

2 Dictyopteris prolifera ZRA W o) 1=

3 Pachydictyon coriaceum 7V s nred

4 Meristotheca papulosa el s

5 Ecklonia cava ZHef

6 Hypnea japonica Z a1 7 A -

7 Cladophora wrightiana ZA g wio]

8 Chondria crassicaulis A A

9 Pterocladiella capillacea N5+

10 Chondrophycus intermedia HeA A

11 Scytosiphon lomentaria A=t

12 Sargassum horneri YAy o] L AL

13 Sargassum siliquastrum #hul 7] 2Rk

14 Gracilaria verrucosa WA 7]

15 Colpomenia bullosa &5 7S

16 Hydroclathrus clathratus IEHY

17 Jania arborescens I P R el

18 Codium latum w47t

19 Chrysymenia wrightii TELA o]

20 Jania adhaerens Golof 7| ks

21 Codium arabicum w7t

22 Chondracanthus tenellus E7HAH

23 Marginisporum crassissimun S ALE

24 Lomentaaria catenata njT] 25 o]

25 Martensia Jejuensis A1) AL
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26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

Codium cylindricum
Polysiphonia morrowii
Codium contractum
Grateloupia sparsa
Sargassum niyabei
Undaria pinnatifida
Petalonia binghamiae
Tricleocarpa cylindrica
Myelophycus simplex
Callophyllis japonica
Padina arborescens
Gloiopeltis furcata
Prionitis cornea
Sargassum Segaminum
Martensia denticulata
Cladophora sakaii
Sargassum patens
Acanthopeltis japonica
Sargassum pallidum
Myagropsis yendoi
Halymenia dilatata
Sargassum Yendoi
Laurencia okamurae
Myagropsis myagroides
Sargassum yezoense
Gelidium amansii
Gracilaria textorii
Corallina pilulifera
Sargassum hemiphyllum
Chondrus crispus
Grateloupia filicina
Sargassum thunbergii
Chondrus ocellatus
Hypnea charoides
Carpopeltis affinis
Grateloupia elliptica
Plocamium telfairiae
Gloiopeltis tenax
Champia parvula
Sargassum coreanum
Hizikia fusiformis
Sinkoraena lancifolia
Monostroma nitidum
Ishige odamurae
Chondrophycus undulatus
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71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115

Helminthocladia australis
Colpomenia peregrina
Laurencia venusta
Ahnfeltiopsis flabelliformis
Galaxaura spp.
Petrogrossum reogosum
Corallina spp.
Chordrophycus spp.

Aglothamia
Margirisporum crassissimum

Marteusia spp.

Nemalion spp.

Ishige foliacea
Sargassum sagamianum
Ceramium spp
Ralfsia verrucosa

Nemalion vermiculare
Amphiroa anceps
Marginisporum aberrans
Prionitis angusta

Dictyopteris undulata
Sargassum giganteifolium
Bonnemaisonia hamifera
Heterosiphonia japonica

Delisea Japonica
Rotunda
Scinaia japonica
Scinaia spp.
Codium coactum
Codium divaricatum

Tricleocarpa cylindrica
Galaxaura falcata
Peyssonnelia caulifera
Sebdenia flabellata
Actinotrichia fragilis
Champia expansa
Plocamium recurvatum
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116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153

Spatoglossum pacificum
Laurencia papillosa
Laurencia nipponica

Hypnea saidana
Caralliae confusum
Dilophus okamurae
Acrosorium yendoi

Acrosorium spp.

Lithophyllum okamurae

Wrangelia argus
Aglaothamnion spp.

Gelidium spp.
Hypnea spp.
Myagropsis spp.
Sargassum confusum
Padina crassa
Ulva lactuca Linnaeus

Blidingia minima

Sargassum giganteifolium

Chondrus eltus

Porphyra tenera

Porphyra seriata

Lomentaria hakodatensis

Laurencia yendoi
Prionitis crispata
Porphyra lacerata

Porphyra suborbiculata

Ceramium rubrum
Carpopeltis prolifera

Amphiroa pusilla

Ecklonia kurome
Cladophora japonica
Leathesia difformis

Acrosorium venulosum

Acrochaetium scapae

Undaria crenata
Leathesia globosa
Dilophus okamurae
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TR drsE W s F8dtel A7e == DBE 7He3len (Table 3
~5),° T MeOH FEEEL 5F ¥ WS FEES 5o d9 A7 & A
ANotAElo] 5, REeR wAHoR FE3] Su) LB UF DBS TH3
t} (Table 6). EA7HA QP HZxF 153F & F=E2 SE=2 F 302F0°] &
wEgdon 77 MeOH %% 116%, EtOH F5% 45%, 45335 455 1)
£3to] MeOH 38 F2E& 96%9 FE&Eo] 52U
Table 3. The lists of MeOH extracts DB

No. Code No. Code No. Code

1 TO-2 40 T1-32 79 T2-57

2 TO-4 41 T1-34 80 T2-58

3 TO-5 42 T1-35 81 T2-63

4 TO-11 43 T1-38 82 T2-68

5 TO-12 44 T1-41 83 T2-94

6 TO-13 45 T1-48 84 T2-98

7 TO-14 46 T1-53 85 T2-99

8 TO-18 47 T1-54 86 T2-111

9 TO-21 48 T1-55 87 T2-135

10 TO-22 49 T1-56 88 T5-42

11 TO-25 50 T1-60 89 T6-19

12 TO-28 51 T1-63 90 T6-31

13 TO-29 52 T1-69 91 T6-67

14 T0-39 53 T1-79 92 T6-76

15 TO-40 54 T1-83 93 T6-79

16 TO-42 55 T1-85 94 T6-88

17 TO-44 56 T2-2 95 T7-16

18 TO-46 57 T2-3 96 T7-66

19 TO-48 58 T2-5 97 T8-3

20 TO-51 59 T2-7 98 T8-6

21 TO-52 60 T2-8 99 T8-7

22 TO-54 61 T2-10 100 T8-36

23 TO-57 62 T2-12 101 T8-48

24 TO-61 63 T2-13 102 T8-50

25 TO-64 64 T2-18 103 T8-61

26 TO-65 65 T2-21 104 T8-65

27 TO-66 66 T2-23 105 T8-68

28 TO-69 67 T2-24 106 T10-44

29 TO-70 68 T2-25 107 T11-9

30 TO-71 69 T2-26 108 T11-32

31 TO-75 70 T2-28 109 T11-43

32 TO-78 71 T2-31 110 T12-44

33 TO-81 72 T2-32 111 T12-52
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34 TO-87 73 T2-34 112 T12-56
35 TO-89 74 T2-37 113 T12-72
36 T1-11 75 T2-39 114 T14-30
37 T1-24 76 T2-43 115 T14-43
38 T1-28 77 T2-51 116 T14-70
39 T1-29 78 T2-55
Table 4. The lists of EtOH extracts DB
No. Code No. Code No. Code
1 EO-2 16 EO-66 31 E1-63
2 EO-4 17 EO0-69 32 E1-79
3 EO-5 18 EO-70 33 E1-83
4 EO-11 19 EO-75 34 E1-85
5 EO-12 20 E1-24 35 E2-3
6 E0-29 21 E1-28 36 E2-7
7 E0-39 22 E1-29 37 E2-8
8 E0-42 23 E1-32 38 E2-10
9 EO-44 24 E1-34 39 E2-13
10 EO0-46 25 E1-35 40 E2-21
11 E0-48 26 E1-38 41 E2-31
12 EO-51 27 E1-53 42 E2-37
13 EO-54 28 E1-54 43 E2-43
14 EO-64 29 E1-56 44 E2-55
15 E0-65 30 E1-60 45 E2-58
Table 5. The lists of Hot—-water extract DB
No. Code No. Code No. Code
1 HO-2 16 HO-66 31 H1-63
2 HO-4 17 HO-69 32 H1-79
3 HO-5 18 HO-70 33 H1-83
4 HO-11 19 HO-75 34 H1-85
5 HO-12 20 H1-24 35 H2-3
6 HO-29 21 H1-28 36 H2-7
7 HO-39 22 H1-29 37 H2-8
8 HO-42 23 H1-32 38 H2-10
9 HO-44 24 H1-34 39 H2-13
10 HO-46 25 H1-35 40 H2-21
11 HO-48 26 H1-38 41 H2-31
12 HO-51 27 H1-53 42 H2-37
13 HO-54 28 H1-54 43 H2-43
14 HO-64 29 H1-56 44 H2-55
15 HO-65 30 H1-60 45 H2-58

_50_



Table 6. The lists of MeOH fraction DB

No. Code No. Code No. Code
1 T2-8-1 33 T12-52-1 65 T1-69-21
2 T2-8-2 34 T12-52-2 66 T1-69-22
3 T2-8-3 35 T12-52-3 67 T1-69-23
4 T2-8-4 36 T12-52-4 68 T1-69-24
5 TO-12-1 37 T1-56-1 69 T2-70-1
6 TO-12-2 38 T1-56-2 70 T2-70-2
7 TO-12-3 39 T1-56-3 71 T2-70-3
8 TO-12-4 40 T1-56-4 72 T2-70-4
9 T1-24-1 41 T2-57-1 73 TO-71-1
10 T1-24-2 42 T2-57-2 74 TO-71-2
11 T1-24-3 43 T2-57-3 75 TO-71-3
12 T1-24-4 44 T2-57-4 76 TO-71-4
13 T0O-32-1 45 T1-60-1 77 TO-75-1
14 T0O-32-2 46 T1-60-2 78 TO-75-2
15 T0O-32-3 47 T1-60-3 79 TO-75-3
16 TO-32-4 48 T1-60-4 80 TO-75-4
17 T1-34-1 49 T1-63-1 81 T6-76-1
18 T1-34-2 50 T1-63-2 82 T6-76-2
19 T1-34-3 51 T1-63-3 83 T6-76-3
20 T1-34-4 52 T1-63-4 84 T6-76-4
21 T14-43-1 53 T7-66-1 85 T1-79-1
22 T14-43-2 54 T7-66-2 86 T1-79-2
23 T14-43-3 55 T7-66-3 87 T1-79-3
24 T14-43-4 56 T7-66-4 88 T1-79-4
25 T10-44-1 57 TO-68-1 89 T1-85-1
26 T10-44-2 58 TO-68-2 90 T1-85-2
27 T10-44-3 59 TO-68-3 91 T1-85-3
28 T10-44-4 60 TO-68-4 92 T1-85-4
29 T2-51-1 61 T1-69-1 93 TO-89-1
30 T2-51-2 62 T1-69-2 94 TO-89-2
31 T2-51-3 63 T1-69-3 95 T0O-89-3
32 T2-51-4 64 T1-69-4 96 T0-89-4
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(3) /\g %L/H 22 g

7h &atsteEA

(D DPPH radical scavenging activity

gratsl B-A o] 7pE EA Al AL f8 7|9 wheEteE Aow fEr] &AA F
&2 @At Z(free radicaDol] AAE Fofste] AE Fo Akst @yt AA
A w3t YAt HE=z A8dy. DPPHE <3l fEl7]&  cysteine,
glutathione®} #& 373+ o}n A3} ascorbic acid, aromatic amine(p
-phenylenediamine, p—aminophenol) 5ol 93] sYxo] ey m 7 34113} &2 9
3“}55: =Ao| Wo] o] &% gt} (Blosis, 1958).
DPPH W& o] &3to] 14 o= alx7F 48Fc e Wee F=28 s5& o
w2 kst @S AMEgltt (Table 7). 100 pg/mlolshe] sXolA ICsoats U
BfE F2E2 5% oldlon dAddxEAR AHEE Trolox (10;0 11.2), BHA
(ICs0: 6.8)HT 2 FEollX EA& HERHAT 100 pg/mle] &= ofstellA 50%
ol JA = Hee FEEL 5% oo™, 1 mg/ml °]ste] FZolA ICs

-88 < T12-44 < T8-7 < T8-50 < T1-54 < TH-42 = 2 e}

AA qakst S e 2 Y WEE FEE SRS scavenging 40 #d

%__
H og] g45 i3 &4 EX3 compound £ ©HAES A Fo rh

v

Table 7. DPPH radical scavenging activity of methanol extract from wvarious

seaweeds
Sample
Sample No. Code name ICsg (mg/mé) No Code name  ICsp (mg/mf)
1 TO-2 * 37 TO-39 *
2 T8-3 * 38 T0O-40 *
3 TO-5 34.7 39 T1-35 *
4 T8-6 * 40 TO-89 133.7
5 TO-10 * 41 T1-38 *
6 T1-11 * 42 TO-37 *
7 TO-12 * 43 TO-38 *
8 TO-13 44 T5-42 608.3
9 TO-8 * 45 T8-48 *
10 TO-87 * 46 T14-43 *
11 TO-14 * 47 T1-41 *
12 T8-7 91.9 48 T12-44 87.7
13 T11-9 * 49 TO-80 *
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14 T1-56 * 50 TO-49 *
15 TO-1 * 51 TO-51 *
16 T7-16 * 52 T8-50 *
17 TO-75 * 53 TO-52 *
18 T1-85 * 54 TO-81 i
19 TO-4 * 55 T11-43 *
20 TO-17 * 56 T8-48 i
21 T6-88 77.8 57 T6-79 *
22 TO-18 * 58 TO-46 0
23 TO-22 * 59 TO-57 *
24 TO-21 * 60 TO-58 *
25 TO-23 * 61 T1-54 242.3
26 TO-48 * 62 T1-53 *
27 T1-24 * 63 T8-61 0
28 T1-29 * 64 TO-62 *
29 T1-28 * 65 T1-60 &
30 T14-30 * 66 TO-77 *
31 TO-25 * 67 TO-78 *
32 T0-33 * 68 TO-65 632.51
33 T6-31 42.27 69 T7-66 *
34 T11-32 * 70 T8-68 0
35 T1-34 * 71 TO-69 36.9
36 T8-36 * 72 TO-70 *
Ref.1 Trolox 11.2 Ref.1 Trolox 11.2
Ref.2 BHA? 6.8 Ref.2 BHA? 6.8

* [C50 value > 1000 mg/ml
* Butylated hydroxy anisole.
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@ Xanthine oxidase &JA| &4

Xanthine oxidase¥ xanthined 7|Z& 3ol Q42 AAsE FAH A
superoxide anion Z}H]ZS AAISIE= & A o|t}h Xanthine oxidase?] 42 nlo]g]
29 7+ 92 xenobiotice] T 5ol ok 7F =24FA], 18] 3l streptozotocin ' T
W FHolA 2 &Ao] FrFsttd (Cheng, 1998). Xanthine oxidase A 3[#|<]
allopurinol, alloxanthine &2 &%, AF244, &, 5SS o7& 84859
AF7AZ AREHIL Y wEA sxF HwTE FE= 48Tl WE xanthine
oxidaseo] ZAHJAE HASS T} (Table 8). Xanthine oxidase A 3|AS
Allopurinol Bt} 2 sLoA &84S Yo e 55 1 mg/ml ©|3
o] F&o A ICs0#k2 T0-69 < T6-88 < TO-5 < T8-7 < T12-44 o2 &S HS
t}.

Table 8. Xanthine oxidase inhibitory activity of methanol extract from various

seaweeds

Sample No. Code name ICsp (mg/mé) Sample No. Code name ICsp (mg/mé)

1 TO-2 * 24 T8-50 *
2 T8-3 * 25 T0O-82 *
3 TO-5 49.3 4.3 26 T5-42 *
4 T8-6 * 27 T12-44 347.8 £ 10.3
5 TO-10 * 28 TO-80 *
6 T1-11 * 29 TO-49 *
7 TO-12 * 30 TO-51 *
8 TO-8 * 31 T8-50 *
9 T12-14 * 32 TO-52 *
10 T8-7 183.2 £ 13.2 33 TO-81 *
11 T11-9 * 34 T11-43 *
12 T1-56 i 35 TO-57 *
13 TO-17 * 36 TO-58 *
14 T6-88 43.0 £ 5.6 37 T1-54 *
15 TO-22 * 38 T1-53 *
16 T1-29 * 39 T8-61 *
17 T1-28 * 40 TO-62 *
18 T14-30 * 41 TO-77 *
19 TO0-25 * 42 TO-66 *
20 T1-34 * 43 T8-68 *
21 T8-36 * 44 TO-69 268 £ 1.9
22 T0-39 * 45 TO-70 *
23 T1-35 *
Ref. 1 Trolox 126.7 £ 3.3 Ref. 1 Trolox 126.7 £ 3.3
Conc. Conc.
Ref. 2 . 1.7 £0.2 Ref. 2 . 1.7 £0.2
Allopurinol Allopurinol
Conc. Conc.
Ref. 3 . 5.6 £ 0.3 Ref. 3 . 5.6 £ 0.3
Quercetin Quercetin

* [C50 value > 1000 mg/mé
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@ Superoxide scavenging activity

722l oxidative phosphylation®] 34 -&<t AR S &= A 249 0.4-4% A
T free radical superoxide (-Oz )& A3tE™ A FE -0y = UFE reactive oxygen
species (ROS)E 3o A A E= HHAOZ NEEGS FEshe slo= &
HA ok AAHoEE 0w Wil kst welr)del oS superoxide
dismutase (SOD)el| 2J&l w2 A 2kl A 2 A3E v (Korycka et al, 1979). “1&
o] il datst ol AAIZE AlEW 4bst-3d w3 frAskedel #4174
A A5 AfRHozw AsAEY 2Tt dojuA Hm o] AstAEd s
AW AEAY] &4 do7AY AxEdE dor|=d 83 C—’%‘@% 5}‘3}

7} Wghs FE=o g Superoxide scavenging activity® w218+ 2 ¥} (Table
9), & 504F9 FEE T 9 15 9F°] ¥ Superoxide scavenging activity S
BRI ATt 2 FEE e gk 1 mg/mloll A ICso #2 T8-7 < H4 < TO-5 < T12-44 <
TO-69 < T6-88 < T8-50 < T1-54 < Th-42 < TO-57 < T0O-25 < T1-29 < T1-53 <
T14-30 < T11-43 £o2 by
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Table 9. Superoxide scavenging activity of methanol extract from various seaweeds.

No. Code ICs0 (mg/mé) No. Code ICs0 (mg/mé)
1 TO-2 * 24 T8-50 195.8
2 T8-3 * 25 TO-82 *
3 TO-5 67.0 26 T5-42 492.4
4 T8-6 * 27 T12-44 97.5
5 T0O-10 * 28 TO-80 *
6 TO0-11 * 29 T0-49 *
7 TO-12 * 30 TO-51 *
8 TO-8 * 31 T8-50 *
9 TO-14 * 32 TO-52 *
10 T8-7 30.8 33 TO-81 *
11 T11-9 * 34 T11-43 974.2
12 T1-56 * 35 TO-57 621.3
13 TO-1 * 36 TO-58 *
14 T6-88 153.8 37 T1-54 413.5
15 TO-22 * 38 T1-53 835.8
16 T1-29 732.1 39 T8-61 *
17 T1-28 * 40 TO-62 *
18 T14-30 921.2 41 TO-77 *
19 TO-25 649.1 42 TO-66 *
20 T1-34 * 43 T8-68 *
21 T8-36 * 44 TO-69 104.8
22 T0-39 * 45 TO-70 *
23 T1-35 *

Ref. 1 Trolox 48.5 Ref. 1 Trolox 48.5

Conc. Conc.
Ref. 2 . 1.0 Ref. 2 . 1.0
Allopurinol Allopurinol
Ref. 3 Conc. 15 Ref. 3 Conc. 15
Quercetin

* IC50 value > 1000 mg/mé
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@ AANIHEYY A B 24
Aol AdaArsEe  Axvel WA REHe] Qi REAYA
AshenE A4, o BARBE AFNHIAE EHske] Mo T we
CREE

S =
by B ZS sk d 9EFe vt agEsE AJdRsEA
g2 free radical 2A&Y} FHEHEE T2 9u]E At}

1997, Geetha et al, 2004). "}-$-2 shEol] gk A d3ikstE8d A 243
A%E (Table 10)o YHEetHATE. oF 50959 FE= <

A A DAY A Gds Blow, 2 7P FA UEhd T0-549] ICs a2
142.8 ug/mloZ YEFSL

(Basaga et al,

e

Table 10. Inhibitory activities on lipid peroxidation

NO. Code ICs0(pg/mé) NO. Code I1Cs0(¢g/me)
1 TO-2 * 24 T1-89 696.7
2 T8-3 * 25 TO-82
3 TO-5 177.3 26 TO-42 *
4 T8-6 * 27 T12-44 916.6
5 TO-10 * 28 TO-80 *
6 TO-11 29 T0-49 *
7 TO-12 30 TO-51 *
8 TO-8 * 31 T8-50 *
9 TO-14 * 32 TO-52 *
10 T8-7 222.3 33 TO-81 *
11 T11-9 * 34 T11-43 *
12 T1-56 * 35 TO-57 *
13 TO-17 * 36 TO-58 *
14 T6-88 * 37 TO-54 142.8
15 TO-22 38 T1-53 *
16 T0-29 * 39 T8-61 *
17 TO-28 * 40 TO-62 *
18 T14-30 * 41 TO-77 *
19 TO-25 * 42 TO-66 *
20 T1-34 * 43 T8-68 *
21 T8-36 * 44 T1-69 784.7
22 T0-39 * 45 TO-70 *
23 T1-35

Ref. 1 Trolox * Ref. 1 Trolox *

Ref. 2 BHA * Ref. 2 BHA *

Conc. (mM) Conc. (mM)
Ref. 3 ) * Ref. 3 ) *
Quercetin Quercetin

* [Cso value > 1000 mg/ml
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b =

Nitric oxide (NO)i= NO synthase (NOS)l| 9] &l L-arginine &2 58 A ¥ = 77|
el A= Heuhg A5, ABAEA B ol gl T of e 7HA] BETA Q] B
Holets Aom dHA o o mEt AE Vs A g 285 7= )
A EEAS Ao 77| % 3t (Moncada et al, 1991: C. Nathan et al, 1994: Jaffrey et
al, 1995). NOE A2tel= NOS+= Al 2ol EA)814] calcium®] Y calmodulindl] 2]&4]
o1 e <l constitutive NOS (cNOS)$} calciumeol] H] 2] &2 o 2 th 2] 4| £} & #hlj 9] A
X7} &A3lE A lipopolysaccharide (LPS)$} 78 A9 WS A o8 714
cytokine®l 93] FE=5 = & )¢l inducible NOS NOS)¢] & &7} 2 tH( Liu et al, 1995:
Galea et al, 1992: Rockey et al, 1998: Nunokawa et al, 1993: Lyons et al, 1992: Geller et
al, 1993). webr s g & FEo) dd FHL4E2 Raw 264.7 AZFE 0] &5}
NO &4 A B35 Hol=AE 43T (Table 11). °F 5091F9 F=5 &4
g Ay}, vpge, At 5 159 F 5ol A 1Cso #k ] 500 mg/ml B Ef SA| vgke
o, o]F 7HE A vEhd A LA S 2k FET(T8-48)¢] 4-F 1Cs #k o] 25.74
mg/ml & UEFSTH

ol

VG

L= R S R

Table 11. The inhibitory effect of NO synthesis in macrophage cells

NO. Code ICs0(ug/ml) NO. Code [Cso(ug/ml)
1 TO-87 208.5 25 TO-82 *
2 TO-1 632.7 26 T8-48 25.74
3 T7-16 520.18 27 T14-43 468
4 TO-75 * 28 T1-41 451.7
5 TO-15 506.39 29 TO-80 207.2
6 T1-85 * 30 TO-49 915.5
7 TO-4 * 31 T8-50 796.7
8 TO-18 * 32 TO-52 616.3
9 TO-22 * 33 TO-81 *
10 TO-21 246 34 T1-48 320.4
11 TO-23 360.9 35 T1-79 *
12 TO-48 37.6 36 TO-46 *
13 T1-24 732.2 37 TO-57 *
T8-61
14 T1-28 301.9 38 569.8
TO-62
15 TO0-33 * 39 163.9 *
16 T6-31 753.1 40 T1-60 569.4
17 T11-32 506.5 41 TO-77 104.2
18 T1-34 * 42 TO-78 212.8
19 T8-36 261 43 TO-65 *
20 TO0-39 * 44 TO-66 *
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21 T0-40 498.9 45 T6-67 135.5
22 T1-35 268.4 46 T8-68 *
23 T1-38 * 47 TO-69 353.3
24 TO-37 * 48 TO-70 *
Ref. 1 Trolox * Ref. 1 Trolox *
Ref. 2 BHA 0 Ref. 2 BHA *
Conc. (mM) Conc. (mM)
Ref. 3 . * Ref. 3 . o
Quercetin Quercetin

* [Cs0 value > 1000 mg/ml
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(th) ot AEFAA 9 gty A

Mz FE=9 HL-60 % KG-1 A3 d3el gt a3+ tetrazolium salt9]
SRl MTTE AFE3ste]l MTTY el of& A5+ formazane] SFEZ 54
39t (Lau et al, 2004). 400]1%9] %2F 2252 100 ug/mle] == ook
Ao HelA] 2 AETA A ERE B AER2E T0-23, T0-48, TO-64, T2-98
[T7-16, T8-3, T8-124 522 ¢F 749Fo] HL-60 % KG-1 M2 EFA <F 50% ©|
ol st AEAZGAA EE JdERNAT oF 7HE &40 A vERd dxR®
25 ZAZ2F T8-3=A] HL-60 M2zl A °F 85.9%, KG-1 Mol A ¢F 87.7%
3FAAES BTt (Table 12).

5 M |
(e

e

o 4y

Il

Table 12. The inhibitory effect of cell growth in human leukemia cells

No. Code Inhibition(%) No. Code Inhibition(%)
HL-60 KG-1 HL-60 KG-1
1 TO-2 46.1 - 21 T1-35 1.1 5.9
2 TO-8 44.8 35.0 22 T1-37 4.6 -
3 TO-10 4.7 2.9 23 T1-52 27.3 13.3
4 TO-12 25.6 10.1 24 T1-53 23.0 17.3
) TO-14 1.2 4.2 25 T1-60 0.6 23.6
6 TO-23 87.7 27.2 26 T1-69 29.6 11.8
7 TO-27 9.4 11.2 27 T2-96 1.1 15.3
8 T0-39 20.7 6.6 28 T2-98 71.0 70.0
9 T0O-48 85.8 58.3 29 T2-101 11.6 30.3
10 TO0-49 8.6 9.0 30 T2-114 7.4 19.2
11 TO-57 2.9 14.8 31 T2-122 - 47.0
12 TO-61 26.9 1.4 32 T6-19 3.2 10.9
13 TO-62 11.0 2.1 33 T6-66 2.2 1.7
14 TO-64 67.5 50.0 34 T7-16 65.9 40.6
15 TO-65 0.8 15.4 35 T8-3 85.9 87.7
16 TO-74 5.3 9.0 36 T8-6 23.7 2.8
17 T1-11 43.7 42.0 37 T8-7 3.0 -
18 T1-24 12.9 21.0 38 T8-36 18.9 2.9
19 T1-32 39.6 10.5 39 T8-124 74.0 85.9
20 T1-34 15.8 13.8 40 T11-9 18.6 6.0
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AgAw FEE 7001F F v BY "R LA AN in vitrool A
Mushroom tyrosinase A&|&do] 3] £33t} oF 10 o)A 20-50% A %9]
tyrosinase 45 Adfst= v &4 SRS B (Figure 9). ©] 10 o5
o g mwegde ZEvky Bag Arbutindt §AHE AER oJAsE Jow B
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al, 1993: Petit et al, 2003).

_
° 45 < 45
e >
g O lnsrmm T
= x5 s 3
Ty x g
= c
S S =
2 » S »
Ny ey
£ £ 5
10 : 10
5 5 10 20 5 50 100 80
— E—
T1-38 Sample (ug/ml) T14-43 Sample (ug/ml)
O3 ~ %
g g
2 s v
T > B 3>
T T ow
2 £ =
2 » 2 o
£ 15 £ 15
JD;L—A—A—A; 10
3 ) x5 100 a0 80
TO0-18Sample (ug/ml) T1-41 Sample (ug/ml)
5 —~ &
g w g
o 2
'g k) = k3
xr % ki)
c
o
2 > s ®
S o S o
<
E B £ 5
10 : ‘ s 10 :
5 5 10 a0 5 100 20 &0
TO-75 Sample (ug/ml) T6-31 Sample (ug/ml)

_68_



_ 5 —~ %
g g,
€ »p e
S s
= k3 = )
X g X 5
5 5
2 5 25
S 2 22
= £ 5
10 L L L 10 I I |
5 100 20 80 5 20 400 800
T6-79 Sample (ug/ml) TO-75Sample (ug/ml)
—~
g 45 ’\o\ 45
S
g O lnamm S O o
§ ® -‘% ®
5 - 2
s 2 g 5
g = =
£ 5 € 5
1 10
5 50 100 20 400 % 50 100 20 400
T8-48 Sample (ug/ml) T0-4 Sample (ug/ml)

Figure 9. Algae extracts having inhibitory effect of tyrosinase activity.
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Table 13. The developmental trends of marine bioindustry between major

countries
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