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Abstract

In this study, we investigated antimicrobial and cytotoxicity effects of Gelidium aman-

sii L., which using methanol, dichloromethane and ethanol were extracted and fractionated into

four different types

: methanol (GAMM), hexane (GAMH), butanol (GAMB) and aqueous

(GAMA). The antimicrobial activity was increased in proportion to its concentration by the paper
disc method. Among the solvent fractions, The methanol partition layer (GAMM) showed the
strongest antimicrobial activities and cytotoxic effects on all cancer cell lines. We also observed
quinone reductase (QR) induced effects in all fraction layers of GA on HepG2 cells. The QR
induced effects of GAMM on HepG2 cells at 40ug/ml. concentration indicated 2.5 with a control

value of 1.0.
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S2 B SREIAEE (Gelidiales), $F7HAk
2] (Gelidium amansii L.. GA)= &o°| WA 7l= &
ol 281 & & Sk AZRE A7 29 D3}
FAsTe SRz (FEE)E 22T o @
el A2 F=2 A sk vkt FHAL
o) 9z SRV (Gelidium)st 1242} 7] 3}
(Gracilaria)2A] &2] BFE 493 S7sH, 57
wrgol tistls A& Ao wolrk A3 Fol Uk
[10]. +-Z7HAtE| 2 FEe &S T2/ A2y
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Aok [15]. 28 84
ol w| A E HlA|, FF
FF BEE o] &FHL oH %Oﬂ FTE A

2o Tho]oE A FoRE
A AiEE 27 3 dxE &
o A w3t I3, 6] TR E FE
shrlell #et AT ERE g 429 AEAHA JEW
3} [12], o] HE =4 [16] S AZA] dA
Z7 [13] o] F5 2 FA H9 5], 28z 3
o] F4 9 8N 5 et ATl Hux

A Pk [11]. et ko] 95 27k ol

gt ohekst A Egdel tie A7 v e AF
olth mebd B ATE SR} AL Aol
44 F FoEAEE ST PHE AT
(cytotoxicity)2} 9+ o8 &4 A quinone reductase
o = AFE ATt AL o83 7
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B2 AFo ALgEH WA (Gelidium amansii
L)-E 2007 7% FAE AR Al T d st
AE2 AHg AT AT
Holl A& /~]° Z NP-40%} 3-[4,5-dimethylthiazol-
2-yl]-2.5- diphenyltetrazolium bromide (MTT)<2} mena-
dione Sigmail A|FS FY}IT
dinucleotide (FAD), dicumarol 2 glucose-6-phosphate
dehydrogenase= AmrescoAl #A|ZL T YR oM,
minimum essential medium (MEM), Dulbeco's Eagle
modified medium (DMEM) #} phosphate buffered sal-
ine (PBS) 5-& Gibco-BRL (USA) oA F¢3}3ch.
ALl Ao A28 Al = dihydrorhodamine123
(DHR123)¢}  2°7°-Dichloro-dihydrofluorescein  diac-
ctate (DCFDA)+= Molecular ProgesA} 2, peroxynitrite
(ONOO)+= Cayman Chemical Co AlZ2H-E F+UslA
T3 9 A7l ASH 80 R Aore B3 &

A-gSH AT

flavin adenine

AR 5 ¥ EFE Az
A B2 AFEH R (Gelidium amansii L))
£ Azol AAT T EADE F 2] AR

IS (WV)Sl Bl&E B7he F e
Zﬂ%%ﬂﬂﬁ%%+M%@&iﬁ€%§%%%-
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at7] #13t ete 3} tholZ = 2o (CHCl)
2 L2 4L %——H ] 23] 2Z3 T A AFE
712 AR 7Y FEAA TEAAZRE F %

7YAFE] o] methanolF&E (GAM)S AUttt o] =&
E-S hexaneZ (GAMH), methanolZ (GAMM), buta-
nolZ (GAMB) @ aqueousZ (GAMA)S.E 1}F+o] H]
SAdAM S4er AT Bsty & £95S A
> 572 Azl B2 BE0) AR ALE
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| =59 A AL paper disc meth-
od [412 ol &EHOH, AEFEE Ul Y HE ¥
) 171 Serratia marcescens €} Proteus mirabilis,
Z4ds AT AEE 01-?01 Salmonella enter-
itidis, &7 =l 28] HA 1, 7+Es F419 2
AN Bacillus subtilis 2 AZE= 17l
Staphylococcus aureus )8 Z} @2 A5 &L HES
s A3k v *]+= Nutrient agar (Difco), Yeast ex-
tracte AHE-SHATE B AlEE FaiAE 2
% petri disho]] 20 mL¥ B33le] S A7) Hul
@ 1% ARTE RRHCE ks 7138 WA
Slol ThA] 10 mLA 2Fato] 250 BAAE ohE
Aot ZF Lo EEE F2E9 FEE 500014 2000
ngmlLZ ZEA|F|HA] BHEH disc (17 6 mm, Toyo
Roshi Kaisha, Ltd.)oll &5, AZAA #5771 =2FH
plate £l &=L & 37T incubatorol| A 24 7¢
Hj Fsted disc F9 ol A E clear zone2] 27 (mm)
o2RH 7t BB YRBHL Z4stE0H of
48e 53 HEste] BEFNE L)ALk
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HT-29 (human colon adenocarcinoma)@} 7FHA| E Q1

HepG2 (human hepatocellular carcinoma), -5} QHAl| 3

Kl

@1 MCF-7 (human breast adenocarcinoma pleural effu-
sion)¥} T F- ¢k E ¢l B16-F10 {mouse melanoma)Z
A 200610 539 LA EFL3Y (Korean Cell Line
Bank, KCLB)ol 4] 793t HjpA17) = Ao] A}
g3kt
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HT-29 A X3+ RPMII640 medium, HepG2<}
MCF-7, B16-F10 A X3+ DMEM medium-2 A}-&-3}
17 medium-2 10%2] fetal bovine serum (FBS)¥} 1%
100 units/mL2] penicillin streptomycino] g% 710
2 AZE T-75 flaskell o] 47k =, 37C 5% CO; in-
cubatorol] 4] monolayerZ Hj &} T}

SAE FA A 2ASFA (Cytotoxicity)

SSOVIE 38 RHED ST S B
= o] AL 2= MTT (3-[4.5-dimethylth-
iazol-2-y1]-2,5-d1phenyl tetrazolium bromide) assay S
AbEhe] YBHTh

MTT assay= 2olgle AlEZ o] nEZ= g o} 9
dehydrogenase”} SH4 =84 EZ ] MTTd] <]
dark blue formazang A J3t= A& ©]&3tr}. o
2 98 ZF A ZFE 1x10° cells/welle] FEZ 2k

I 24 welldl] Z+z+ 1 mLA H7)8lo] 24x7F E<QF
37C, 5% CO, incubatorol A vj 3t & g&nf FHHE
B ES 7b7 g4 ek dimethyl sulfoxide (DMSO)
o] =ed A 50, 100, 150, 200 2 250 ng/mlLe] &
AVet gk 48478 B2t vjkst & 2+ wellol] PBS
2z oo =01 MTT &9 (3 mg/mL)E 100 uLA
7vato] 4x 7 Ft thA]l Wi FAIZ] F, well vlEd]
/3 ¥ formazano] E oA 2] A “F5H-g A A3}
2 DMSO#} ethanol€ 1:12 &3 8N 1 mLE 3
7Veled 38 =<2 F UV-visible spectrophotometer
2 o]&3}a 570 nm, 690 nmoll A z}z} —é—%-—l—a =
Aole] T A ZFE 100%2 3H9-S w o] Ao
A AZG AA &S F3AT

Quinone reductase (QR) % 84 A
QR A % &3+ Prochaska ¢} Santamaria®] %}
W [14]S 95 Hysle] 2A Gt = T-75 flaskol]
Al Bl FF20 HepG2 A7} 80%0]¢ F218HAl =™
24 well plate?] Z} wellol] 1x10° cells/mL | E =
HepG2 A E£E BF3}], 37C 5% CO: incubatoro]
2417 Bt Wi g T SR FEES 4
DMSO9] = 10, 20, 30 2 40 pg/mle] T== FHU}
3tar, ThA] 244]7F FF vl FS TR vl -2 A A
AT vl A7 Al A" 2 wellell 250 uL2] lysis buf-
fer (10 mM Tris-HCI, pH 8.0, 14 mM NaCl, 15 mM
MgChL)g E33ste welldl 1 mM¥ 71t 5&E &

oF W A7l %, ke ] 4oh9l 103 mM dicumar-
ol, 0.5% pyridine, 5 mM potassium phosphate (pH 7.4)
ERAL 250 iLA A7ksho] Eovgg A7)
a2 UV-visible spectrophotometerE ©]-8-3}] 610 nm
oA FREE ZAsiel AdsATh 12T B
2o =3t seto] well plated]] o3t crystal violet &
y Fearsit

SE7hAE BEESY $5

BV (Gelidium amansii L.)Z methanol 2 2
3], dichloromethane®} ethanol& 1:12 241-& &-nj
23] FE3t9 FEE (G(IM)15gs 41, o] &
2 grj¥z B33} hexane (GAMH)1.17g, meth-
anol (GAMM)0.35g, butanol (GAMB) 0.51g 2 aque-
ous (GAMA) 54g 2 it

?'Slﬂ-fialxg ;5"_31,].

ZItAE 9] ZF B 3B GAMM, GAMH, GAMB,
GAMAz S oz AlEZ B o)l Serratia
marcescens, Proteus mirabilis®] 2217 798 A4
Mz Q017 Salmonella enteritidis, H-3 o<1
Bacillus subtilis, 21 =% Q<] Stapylococcus aur-
cus § % 5717 20 ATetod FFEE TAD
A= Table 137 ATt Ao AF3 T8 T

H Aoz GAMMZOl 718 e HRUAL
GERRT 2 F wwd AF H9 ddwd
Proteus mirabiliso| A 7}°¢ =& Jad@&dS #F &
/\ O]O}\ﬂ-

7ty FFHEE AHBEYH  Serratia marcescens=

GAMM= A et 3F=E-e veldigden 0.5, 1.0,
15, 2 20 mgmL AL 1) FE JEHOE 67,
72,80 L 96 mme] FFHHL ek e}
2 2] GAMA, GAMB % GAMHZ A= A3 st
44E E 7 ik

Proteus mirabilis®] 7392 GAMMz®} GAMH =
A FHFEAHL B & Ao}t GAMA, GAMBZ
011/\1-‘: T B4e BFY 7 ATk 53 o] &
Agol A&H ThE FFE F MY 2L TFY
‘)rE]rLH %Qtﬂ GAMM=9] A% HZEL
mgmlE A719L o 14 mme) 71g Ee

o rlo

ot
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Table 1. Antimicrobial activities of the Gelidium amansii
L..on fraction against various microorganisms

)]

fractions Clear zone on plate (mm)z)

Stains (mg/mlL) GAMA GAMB GAMM GAMH

0.5 - - + -

Serratia 1.0 - - + -

marcescens 1.5 - - ++ -

2.0 - - ++ -

05 - - + +

Proteus 1.0 - - ++ +

mirabilis 1.5 - - +H+ ++

2.0 - - +HH ++

05 - - + +

Salmonella 1.0 - - + ++

enteridilis 1.5 - - -+ ++

2.0 - - H++

0.5 - + + -

Bacillus 1.0 - + + -

subtilis 1.5 - + + -

2.0 - + ++ -

0.5 - + + -

Staphylococcus 1.0 - + + -

aures 1.5 - + ++ -

2.0 - ++ +H+ -

Y GAMM : Methanol Partition layer of methanol extracts
of Gelidium amansii L.(GAM).

GAMA : Aqueous layer of GAM.

GAMB : Butanol Partition layer of GAM.

GAMH : Hexane Partition layer of methanol extracts of
GAM.

Treated sample was adsorbed into paper disk (6 mm,
diameter) and the diameter (mm) of clear zone was
confirmed around the colony. Growth inhibition size of
clear zone : ++++, larger than 10.5 mm; +++ 10.5-9 mm;
++, 7.5-9.0; + , smaller than 7.5 mm; - , not detected.

2)

2 ek o= GAMHZAME AT EE
20 mgmL B7HA] 85mme] GFIEL LhERNICH
Salmonella enteritidis | A= Proteus mirabilis®] 73
¢ Zo] GAMM} GAMH F3olA FadAE
E 4 9191 GAMA, GAMBZ M= a7 &84S
223 2= QAT GAMMES 10, 1.5 2 2.0 mg/mL
A7 B oE=Aow 7h2} 75,96 2 10.7 mme)
3“—*%” UEeblon GAMHS 9] A& AF
= 2.0 mg/mL H7FA] 8.8 mmo] &AL e
S
Bacillus subtilis} Stapylococcus aureus] 73-3-
GAMB®9} GAMM T34 Fo&4E E F 3
1 GAMA¢} GAMHZ 9 M= s 848 #&2g
4 g9tk 283 Bacillus subtilisd) A= GAM

oy
[

GAMMZF ol A #HEFFE 2.0 mg/mL z;jﬂx] 7.5 mm
o} 82 mme] thi & IS JEhd o),
Stapylococcus aureus | A= ﬁ—z_icoﬂ A] 10.3 mm
¢} 10.5 mm mo] 3-8 el o] Proteus mirabilis
Heoz Bo $RBAL UehidT

2 A9 23 SRRl 2t BFeh RY R
upe} o] 2 A yehgon dAdes £ o
GAMMZ Al A 71 =& a3 el AT o]
e date SAEEY 95 GAMM—Oﬂ Kxis
HAEL] TATE F5 B+ den o]F9
FoEE 72 B4 oY E29He 1331“3
AFsfiof & FATT Bt £ thE Tl
vHls] Gl a A= Byl Q1S Proteus mirabilis,
Serratia marcescens oA ThA 2 TS HYPoEZ
Joz olelst FHHRLE o83 AA FF A

HEAZA O 243} o] &= 7| = ATh

SHAE FA Aol WA= §
3%

Z7HAE 2382

th Ak £ 5¢1 HT-29 (human colon adenocar-
cinoma), 7FeHA| £5-2] HepG2 (human hepatocellular

2] MCF-7 (human breast
SREES

carcinoma), 54X

adenocarcinoma pleural effusion)®! 3|5

B16-F10 (mouse melanoma)o] tff 3+ ¢-Z-7}A2] £&

E-/] obM| X ZSAodA4 F3d et A= Fig. 1,

3 UJ 4@_ 7]'14

F1g 1S AL 301 HT-299] &ujd z+ A &8

FE-& 50, 100, 150, 200 2 250pg/mLY F =&
] o] Al E

o|\ r-]u:

A7 Fohe e R

Inhibition(%)

0 50 100 150 200 250
concentration(ug/ml)

Fig. 1. Inhibitory effect on cell survival of the each fractions
from the methanol extract of Gelidium amansii L.(GA) on
HT-29.
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£ bl 2dolH, o8 &) 283 F methanol
8352 GAMMZ oA 2 &7Vt 7S H oyt
Z, GAMMZ9] A2 ¥ % 150 yg/mLE H79<
ol 89.75%9] FME FAAA E2E BHHaL, 200
ug/mLE H7HPS s 2.40% 281 ZTE T 250
ng/mLE VMRS W= 93.89%9] uj-9-
e TE 7HA 25291 HepG2ell T 3k
A4 A48 A= Fig. 201 JERA 21, Fig. 12
HT-29 A|Z ol tigh GAHEZ S A &7} 2
GAMMZd|A 2 &77} A Y Ao GTMM=
150 pg/mL H7H0-E o o]n| 90.26%2] ¢AHE F
AR Z7E VYR e, 200 pg/mL H7HE-S o
93.18%, HZ3 ¢l 200 yg/mL3H 7FA] 95.06%2] uf
+ 52 A E FAGAERE JERPAT. 1Y
. GAMMEZ& A 9|3 2 BE B ZoA = F
FTEE AT E 30% o]3te] e M E F4
A Z7E YER AT

Fig. 32 &M 25 MCF-79] ZAzoln, o]
739l HT-299} HepG2 Al X9 799} o]
GAMMZ-el A 1 77} 7H3 =] Vet o™ A
EFE 150 ngmLe I u 89.60%2] =2 4
g BAoH, FHF H7FF=Q 250 pg/mLE H7t
e W= 95.05%2 =& FIE JeERATH

Fig. 4= 3] 2-9A| £521 BI6F-100] 3t A3 =
UEld Z1o 2 ¢]9] HT-29, HepG2, ¥ MCF-7 A%
Z A 9} rFR7EA 2 GAMMZ o) A QA Z 2]
A &2V M Zlon tE EE BEHZME ¥
& A E FAGA BHE Ve AT

ol el dutE TRt B of, SR 8%

=& g3t
o}
=

/H] X %/\1

100

Inhibition(%)

0 50 100 150 200 250

Concentration(ug/ml)

Fig. 2. Inhibitory effect on cell survival of the each fractions
from the methanol extract of Gelidium amansii 1..(GA) on
HepG2.

100

Inhibition(%)

0 50 100 150 200 250

concentration(ug/ml)

Fig. 3. Inhibitory effect on cell survival of the each fractions
from the methanol extract of Gelidium amansii L.(GA) on
MCEF-7.

100

80

60

40

Inhibition(%)

20

0 50 100 150 200 250
concentration(ug/ml)

Fig. 4. Inhibitory effect on cell survival of the each fractions
from the methanol extract of Gelidium amansii L.(GA) on
B16F10.

TR 2YES
ol 4] methanol £3=¢] A

AA BH7F 7 o T oEFH AHY
o] frAstATH

A= EZ EA7F FEFHE= vloltt

-

Quinone reductase =84 &3}
quinone reductase (QR) F %= A =32 B} 4l
&38ta F8sAl S467] |l B A@dAe FY
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Fig. 5. Effect of various partition layers of Gelidium amansii
L.(GA) on the induction of quinone reductase in HepG2 cells.

Al QR fF=d-4-2 7H3l =

£ AHgste] 48S Wk gcq a2
e AT

HepG2 A L4 TTﬂ"WﬂJ —]’ =5
20,30 2 40 pg/mle] F=2 H7
o] Fxo uald F Aza o7 QR g o] %7}
ke Ade Hilen, =935
GAMMO A o}F £& QR f= FAHEAE el
1, 1 thee2E GAMHOA QR f& S ET}
7} 4 243) 713tk methanol £ %91 GAMME)]
AS gn] YETL 1.008 3te] vlw Az} 20,
30 2 40 pg/mlLe] A|EH7F oA ZhzZh 1.53, 2.06
225 02 FEEAA R AESHEAE UE
WA

E3] methanol £ %

22 o] B3 =9 29] quinone reductase
inducer”} %XH@'% FAT 1 doE HEY
AE Pt ATE T $RAAF AT B

4g 34, y_%o}oq 0 7zE BPPoRA 4E
Arlol gloiAel @ o EIE AW J15H 4F
Aol Bl 228 487t W £ 9L o= AR

A 2 QR FEZH &7 59 gagﬂ :rLo]—Od
o} $27Abel el Z B8 E GAMM, GAMH, GAMB
= A

NE
()
:
olj
o
o
1 Jur)
i
1z
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Jz
&
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o
=l
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marcescens, Proteus mirabilis®] 2Z3} 7} 88 AloA
M= AN Salmonella enteritidis, F-3)o<21
Bacillus subtilis, 25= QA< Stapylococcus aur-
eus 5 & S7FA wFl Alsto ddHe AL
A7 GAMMZ A & 718 =2 3 &4 &7
= ey

I 4%0] QA 9hH 3 HT-29, HepG2, MCF-7
BI6F-10 A X0l thet G E F2] A4 dF-&
Al ALE-s 459 BE GAM E T A] methanol
33 GAMMollA e F=o] AgH7IoE &7
Sn BEY B L HAE 4 lAENE
ERNRIT B, AL 47hA) HAEFE e
quinone reductaseE 7} A1 Y= HepG2E 0] 83 ¢
of| B} A E Q1 quinone reductase &4 F & &4 JHE
3% 27 29F HA7bEEE 10,20,30 2 40
gmlL 2 FH7}3E9LS v GAMMS] H7bs% 20 n
g/mLol| A thzFo) Hls] oF 28 o] o] F& QR
EETE UEhIAT AZ5E 40 pgl A= 25

HH: o yd

T

Hjo] kel QR R = 4% UER AT
& a2 8
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