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THE SUBSTANCES SCAVENGING OXYGEN FREE
RADICALS IN MARINE ALGAE

Luo Guanghua Wang Aiguo Ke Deshen
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" Abstract Some substances with activity of superoxide dismutase (SOD) extracted from fresh
algae can scavenge superoxide radical (O;). The activity of SOD in algae is usually
60—280 U g'FW, but that in Ulva pertusa, Gracilaria verrucosa and G. eucheumoides is higher
(about 300 U g'FW). In general, the activity and stability of SOD in algae are in order:
green algae>red algae>brown algae. The main types of SOD in green algae are
CuZn-SOD, but in blue algae, Fe-SOD. The result of PAGE and SOD active staining of the
extracts from G. verrucosa and Eucheuma gelatinae showed that besides some bands with
SOD activity, there was also one region near the front of indicator which had similar
electrophoreses behavior and similar inhibition of photbchemical reduction by NBT, as seen
on the band of SPD (Superphycodismutase) which is a highly effective scavenger of free
radicals, showing that they may be the same substance.
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Steinman 5| [} Asada % X} £ Fh b4k K F 4489 SOD 0 B BF 5T TR BB e 1 R TR Ak 7K
HYIH CuZn-. Mn- Il FeSOD MR KR BAHEY, F£45 i SOD Ky ZE AL 5 ¥y Fh k4 A A ) xof
FWENTHABYER, BEZEYWHRFHROMEMBEME (R PBEERME) L&
FeSOD; #ut ki EAZAY, MIFSMEEEIERME. EES MR F Fe- A/ X Mn-SOD;
BWEAEE Y, —RRE CuZn-#1 MnSOD, #H/H FeSOD F#!", #HATEET: 4TH
RAKFENEEMARL, WHREMY PEHLNREAEY, TREEABAEYRIIRINY, HE
45 35 0 B0 B0 Fh K 3k 8 1R AL, PG, B REEH B S R LB Z 1 Fe-SODY,
8 Y B ATER CuZn-SOD 1 Mn-SOD, HI=FARAE ) SOD G HE I EBF
., WEAHLORRE R ERBIREEEYRE, RE, HLH WBAG RESOURCER
INTINE TN (Aegean Sea) KyMEMHIREUE —Fi ¥ =& SPD, B—ME4FE, RBEHNER
MEBEERN, Hik, BXPHERAHEYRNTRAARNTRES.

1 MR

ME WABEREE DB RLENEE, ARBR TR, BIEEE, WART LR,
B_WMARERABHESERGENEE. KRBRSAERSEESH, BAETHRESE
B, HEAREE, KAFATER., HEREEEMBERIFIREFAHEIFGRD . SPD
(Superphycodismutase) % F #i+ WBAG RESOURCER 2 #. '

ERE OF BE NN BEELENRETEEO;, MABRRBWE, HTRRETEH
W OF WS, MART OF iFJE NBT Wy EP, it 560 nm &R ik ) 2E4L, B 5 2 O
H SOD FE s x0; HITERRAES .

SOD F TESE ~#1 SOD £BMER  F AT I &6

) ERHREIE

2.1 BEK SODEM
21 Fh % LTSI, BAWAORARAMEMSFEEY &0 H 38 B Bk OF kI
B SOD M8y (U) 37K, BS540 383t OF B 1% Ak h Al 2, T 48 B8 A9 3 R BE 1 3055,

22 BEPHRERO; MES

MRS, BBBPEA LSS TEHRNITALAS, R 1BESOD EHHER
R SOD 3t 05 MHBRiES, FAMEHT L O HiFRIEH MEEANSY, mH R
£ - OH M BHY a3 2544y, 55 RS WRMmET MR R FER O, -R A
OH & BEMEREFIL, KSHATFEESH N 10% 8 HBRE, 15-32% B2 Y,
F G, WP ISR O MM RABAAZM. RiEH+T WBAG RESOURCES 2 Al%txt SOD
A TFRATIMELEEREA T A, HEiL—FRE0 5 SPD, T & NS IR IR T8 (8 —9kD)
B E EEBEA, E—MRATRNZES, RIOEMBAMITEMN PAGE B, WEFIHHH
RFIMHE (B 1: 2,3) , F—25 SPD( A 1: 1) k47 AR %t NBT 64k 38 40 ) 4 L X
B, WEPXMEEERMAH P RES SPD NFE—FYE.
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s - %1 HEPHSODEHE
3 8T 8 TEERYIS
2.3 f;f SOD [ EEEI]#:" Table 1 The activities of SOD in algac )
E'
‘ i A KM Rl SOD itk
% LRI (Z_[ S 3 Species Sampling Sampling ~ Activity
e, H3E W B date sites (U g'FW)

. W, B W LA B eI 9 Sargassum  hemiphyllum 1995112 i KR # 75
s —1pi s Brown RIS sliguastrum 1995,1,12 @B AKRE 108

%) H 7 .%Eﬂ‘ i ¥ T ] B—J-E algae HiLRBES. polycystum 1995,1,12 WHKKRHE 84
WRE, FEETE REZ w4 U\ 3 Turbinaria ornata 1995,1,12 HBEARE 60
=, WHHBRATFxZH®H M W% Laminaria japonica 1993,2,8 HFRWIERED 94
PAGE It 1a i &5 E ¥ ¥ Endarachre binghamiae 19952,20 J HRBREE 86
PAG R AR ”ﬁ(@ 2) JEJI" kT HIshige okamurae 1995,11,18 JHRMBMEE 121
A WEOBW RO WA Undaria pinnatifida 199328 HHHGEWE 34
#) 9 SOD R LEgHr (& 2: W 55 3 Padina sp. 1995,1,12  iBRIATRHE 60
5,6,9,10) H&HEM, TFHRY 2% FLAZEUIva pertusa 1995,1,12  WE KR 305
: Green FLAZEU. pertusa 1993,28 HGHHLE@E -

) &k

B, RWME LIS TR algae W& Enteromorpha prolifera 1995,1,12 BHEERE 226
RN, SE(ILA MR Caulerpa racemosa 1995,1,12 MW ARE 36
Z§) #9 SOD R LEgH (& 2: FI4 % Codium fragile 199596 JREMEE 160
1 . #: [E b 4 3 Dunaliella salina 1995,9;,12 ALBEIFH 250

7.8) FA0 W0 AL (O 4% WMHalymenia sinensi 199328 HGHEEWE 78

alymenia sinensis 2, i

B, HER) NN FHELZ Red H 43 Porphyra tencra 1993,2,8 HSHHEEE 165
ja] ( &2 1-4), FEHT = algae AL Eucheuma gelatinae 1995,1,12 M /EHE 216

> = B Y% Hypnea cervicornis 1995,1,12 G 196 -
i 3 SOD [ L 178 2 1L Gracilari 1995,1,12 1R HE 311

YL Gracilaria verrucosa S, A
Wh: B¥> 48 > B RURSKG. eucheumoides 1995,1,12  1GRG I 315
W, BWMEBESODHAREN wx SETAR e ¥ Spirulina  platensis 19959,12 AELWRERHIF 287
SEAHKRNBREHA B e

¥, LEEM SOD MEmEmY BHEDIRE—%, BINNERBERARERFCERERA,
SOD[R LEgHrth £ E K (& 2: 11).

1 2 3

B BRI E R IOR 4 9 SPD
Fig. 1 SPD in extracts of Eucheuma gelatinae

and Gracilaria verrucosa

1. SPD; 2. T A Extract of E.

3. JLERAUHK Bxtract of G. verrucosa

gelatinae;
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Fig. 2 The stability of SOD isoenzymes in algae
1.2 (LK) Halymenia sinensis; 3. 4 H 3K (4L3%) Porphyra
tencra; 5.6 WA (1BM) Undaria pinnatifida; 7. 8
) Ulva pertusa; 9—11 ¥4 (38 3E) Laminaria japonica. M E
I0FJSM5E Tested after sampling for 4 days.
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2.4 TR FeSOD

FETHEBERE Spirulina platensis RIEBEH—Fh, B
) SOD ML EER RF=0.57 ByH (& 3: 1), It
By ot gy - (F 3: 2)FEEAS (B 3 )
B, MM R A A ER(E 3 3, Bl
FeSODU, ¥R —F & EMEY, 25250, K
ASBRZWEE, EEXSABELIA, EWENHH X
AFERZEE, MNREMFBELEPREEL>
He— 35 SR R R 8 T 414919, FeSOD M7= 4 &
- BEHBIOENA SNIRE, R TANEE, BENTAE

HET SOD B, B&K IR H SOD, CuZn-FMMn- H3 e SOD FIH
SODNU%@%'“SB‘J“], FeSOD fEsh# it =, B Fig. 3 The SOD isoenzymes in Spirulina platensis
YRR AW BELE, TR— S M SOD, BF 5T 12 1—4. R ML Bands from extract of S. platensis

1. 3 Control; 2. Z447 - ZREAHE Treated with

ﬁﬁ B@ SOD Xﬂ‘ﬂ:ﬁ SOD ﬁ A 3&—%/': *IJ A %ﬁﬁ chloroform<thanol; 3. £ KCN 43 Treated with
ERAENW. KCN; 4. £ H,0, 4% Treated with H,0,.
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