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Abstract : In this study, bioactive components such as polyohenols, flavonoids and tocopherols were
determined in cultured polar microalgae (Fragilariopsis pseudonana, Chaetoceros neogracile, Stellarima
microtrias, Porosiara pseudodenticular). Antioxidant activity of methanol extracts of polar microalgae
was also investigated. o~Tocopherol contents of Fragilariopsis pseudonana were almost two times
higher than those of Chaetoceros neogracile. The antioxidant activity of methanol extracts of
Fragilariopsis pseudonana determined by ABTS assay was higher than other algae. Total polyphenol
contents of methanol extracts also showed a similar trend as antioxidant activity. The protective activity
against oxidative damages induced by glutamate in PC 12 cells was shown in only Chaetoceros
neogracile.

Key words : microalgae, tocopherol, ABTS, DPPH
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DPPH 2 &4 84 34

Alge] Heke F25 20 Wt 4X10* M 1,1-diphenyl-
2-picrylhydrazy(DPPH: Sigma chemical Co.) &< 80 1/
= Egste] Aol 1587 HXA17] &, DPPH &9
free radicale] 2A %o ZAFE FFE &S 525 nmoll
M EBEE 2P (Abe ef al. 1998; Blois MS.
1958: Yen ef al. 2002) hET2E A2 thAl 100% o
&S 71Tk Al A7 IRV SR EAE
E-82 ¥A|8le] DPPH radical scavenging activity(%)=
LERA T

ABTS #tiZ &7 84 A

FA A ZF e FEE ABTS 3]z 27484
£ Arnao S(Arano ef al. 2001)2] W wel EA413H3
t}. =, 2,2'-Azino-bis-(3-ethylbenzothiazoline-6-sulfonic acid)
(ABTS, Sigma Chemical Co.) 2.5 mM3} 2,2'-azobis(2-
amidino-propane) dihydrochloride (AAPH)E 2t} 150 mM
NaCle] 2%% 100 mM potassium phosphate buffer(pH
7.4) &0l o 11182 EFSL 68°C F2FzolA 9F
AZF A ERe] ABTS - FoleS FAIA 734 nmellA
FHE o] 0.650£0.027F H=SE 2Hs3 o] &
980 wioll FEEE 3|A T Wge F2 20 wE 7hete]
37°ColA HEs] 1087F RHEAIZ] Foll F3=e] H3E
g8kl 284
gt} 2ADEE

FEQ ICy 3 ST
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ARBAE R5EA

ANZAAE B8 Ao AME-$F M EF= rat pheo-
chromocytoma PC 1224 3H=HA 2523 (KCLB)oA]
HoFutol AMR-E9 L 10% inactivated horse serum
(GIBCO, USA)#} 5% fetal bovine serum(GIBCO, USA)
o] 7k RPMI 1640(GIBCO, USA, 25 unit/m/ penicillin,
25 unit/m/ streptomycin) WA & ©]8-3t4 37°C, 5% CO,
incubatorell A ¥ FaFA Tt Wl%E PCI2 cell& 2.5X 10
cell/well 552 96 well plated] HE3 & 24717 5<%
HjoFslA L 20 mM glutamateS} A MM ZF HERE F
2S5 FEEE AT sle] 48417 viFstaAh v =
MTT A9S 50 ug F71sk 4217 & A4 formazan
S DMSO= 233} ELISA microplate reader(Molecular
devices, THERBO Emax, USA)Z 540 nmol|A] S3=5
2359t FAUAZRF e FEEY AFAEZE
SZA4L glutamate$}t A EE H7HSE A2 AEEO]
glutamateZ 7}131A] & G Alxe] AE&) gt
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5 £ GLX, LEU, LYS, ALA 22 =7
Heht o] opr|icite] FX] WAZRS FE o
=Al Aoz YEeRgon, HIS, TYR, METS Hlw# &
& ke JeEht. 288 B Stellarima microtrias®)
12268 mg/100 g2 7V ¥ %L Tha& Fragilariopsis
pseudonanaZ* 6759 mg/100 g, Chaetoceros neogracile
= 4051 mg/100 g2 7Hd ko™ Fragilariopsis
pseudonana 2] 1/3 T e o A F7H] & Aol
B TH(Fig. 1). =3+ GABA(j-aminobutric acid)e= H] T
B] ofm|:=Ake] U307 glutamic acid decarboxylase®]
Zujzrg-o) o)) glutamic acidZ2HE BT =M, A&
o da Ex ¥ A EFEA Y LEE detad,
Fg=dET 5o HIH0] 2 GABA L =°I=
2A ATATFEC] AL Uk SAHAZFS] GABA
Sheks B8 B A3} Stellarima microtrias?t 735 54
mg/ 100 g2 7 =92 Fragilariopsis pseudonanak.
o= 3.6, Chaetoceros neogracile R.thH= <F 68l 713
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Table 2. Composition of total amino acids in polar

microalgae. (mg/100 g)

Fragilariopsis Chaetoceros  Stellarima

pseudonana  neogracile  microtrias
ASX® 310 117 762
GLX™ 879 416 1644
SER 405 241 687
GLY 444 246 764
HIS 152 73 275
ARG 510 294 735
THR 438 240 748
ALA 558 345 933
PRO 348 231 643
TYR 191 105 324
VAL 471 294 810
MET 193 139 361
ILE 388 267 662
LEU 586 402 1089
PHE 407 287 697
LYS 665 345 1081

ASX", asparagine and aspartic acid; GLX"™, glutamine and glutamic
acid.
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Fig. 2. Antioxidant activities of 80% methanol extracts of
polar microalgae determined by DPPH method
(FP, Fragilariopsis pseudonana; CN, Chaetoceros
neogracile; SM, Stellarima microtrias).
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Fig. 3. Antioxidant activities of 80% methanol extracts of
polar microalgae determined by ABTS method
(FP, Fragilariopsis pseudonana; CN, Chaetoceros
neogracile; SM, Stellarima microtrias).
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Fig. 4. Effects of 80% methanol extracts of polar
microalgae on glutamate-induced cytotoxicity in
PC12 cells (Con, Control; FP, Fragilariopsis
pseudonana; CN, Chaetoceros neogracile; SM,
Stellarima microtrias) Different letters are signif-
icantly different (p<0.005) by Dunncan's multiple
range test).
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