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Tab. 1 The samples of marine alga for experiment

Rhodophyceae
Ceramium boydenit 2000. 05
Ceramium jap onicum 2000. 05
Ceramium kondoi 2000. 05
Chondria crasscaulis 2000. 05
Chondria tenuissima 2000. 05
Chondrus aispus 2000. 12
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(
Chondrus ocdlatus 2000. 10
Chrysymenia wrightii 2000. 05
Caallina ¢ficinalis 2000. 10
Caallina pilulfera 2000. 10
Gelidium amansii 2000. 05
Gloipeltis furcata 2000. 10
Gloiosip honia capillaris 2000. 05
Gracilaria lenanef ormis 2000. 05
Gractlaria textorii 2000. 10
Gracilaria verruwsa 2000. 10
Gratdoupia filiana 2000. 07
Gymnogongrus flabdlif amis 2000. 07
Halymenia sinensis 2000. 07
Heterosiphonia japonia 2000. 12
Hyalosiphonia caepitosa 2000. 05
Lawrencia intermedia 2001. 12
Plocamium tef airiae 2000. 05
Polysiphonia urceolata 2000. 05
Paphyra yezoensis 2000. 12
Rhodomela confeavoldes 2000. 05
Synphyocladia l atiuscul a 2000. 07
Phaeophyceae
Chorda filum 2000. 05
Colpomenia sinuosa 2000. 05
Desmarestia viridis 2000. 10
Dictyteris divaricata 2000. 10
Dictyota dichotoma 2000. 10
Ectocarpus confervoides 2000. 05
Hydroclathrus dathretus 2000. 05
Laminaria japonica 2000. 10
Leathesia djformes 2000. 05
Leathesia nana 2000. 05
Myd @hyas sinplex 2000. 05
Pundaria laifolia 2000. 05
Pundaria plataginea 2000. 10
Sargassum angustifolium 2000. 05
Sargassum capophyllum 2000. 05
Sargassum fusjforme 2000. 05
Sargassum hemp hy llum 2000. 05
Sargassum hensl aviarum 2000. 05
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Sagassum Kellmaniamam 2000. 05
Sagassum naozhouense 2000. 05
Sagassum siliquastum 2000. 10
Sagassum subiilisimum 2000. 05
Sagassum terue 2000. 05
Sagassum thunbergii 2000. 10
Sagassum vachdlianum 2000. 05
Seytosiphon lomentarius 2000. 05
Undaria pirmaifida 2000. 12
Chlor ophyceae
Blidingia minima 2000. 05
Calium fragile 2000. 10
Enseromorpha compressa 2000. 10
Enteromorpha intestinali s 2000. 10
Enteromorpha linza 2000. 10
Enseromarpha prolffera 2000. 10
Ulva laduca 2000. 12
Ulapertusa 2000. 05
(G- ) ( Staphylococcus aurens Rosenbach) ,
2.1
2.2.3 T B
ConA,
o w
’ , 7 , , ’ , 0]))
50C, , 2.2.4 HLE ,
; Bligh-Dyer  ( Bligh et al, (HLE) >
1959) , & Meo-Sue Ala-Ala Pre- Val-P- nitroanilide ,
; (Yan et d, 1996) ) )
2.2 22.5 & e
2.2.1 MIT ( , II o
1997), KB HE-29 —e- D ;
NIH-3T3 , &
550nm oD (Saul & al, 1983; Atsumi et al, 1990; Kur
LDsg hara e al, 1994)
2.2.2 ( ,
1996) , 2.2.6 ,
( G+ ) | Escherichia (BHA, BHT, PG)
oli(Migula), Castellani et Chalmers | 60h
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KB
, , ( Rhadomela corfervoides )
, ; ( Symphyodadia latiuscua ) ,
, (Leathesia nana) ( Punctaria latfolia)
3 HF29
( Leathe-
3.1 sla nana) , KB HF29
( 2), , NIH-3T3 ;
( Chondria tenuissima) ( Rhod amela corf ervoides) ( Polysiphonia urceolata) ( Uva pe—
( Symphyocladia latiuscula) , tusa) KB HF-29 s
(Leathesia nana) (Punctaria lafolia) NIH-3T3
2 LDso( U/ ml)
Tab. 2 [Dso(Hg/ mL) of MeOH extract of marine alga toward tumor and normal cell
KB HI-29 NIH-3T3 KB HF-29 NH-3T3
Rhodophyceae Phaeophyceae
Ceramium boydenii > 50 > 50 > 50 Chorda filum > 50 > 50 > 50
Ceramium j apo nicum > 50 49.33 > 50 Colpomenia sinuosa > 50 > 50 > 50
Ceramium kondot > 50 > 50 > 50 D esmarestia viridis > 50 > 50 > 50
Chondria tenuissima 4£2.79 > 50 > 50 Diday@teris divaricata > 50 > 50 > 50
Chondrus ocdlatus > 50 > 50 > 50 Ectocapus corfervoides > 50 > 50 > 50
Chrysymenia wrightii > 50 > 50 > 50 Laminariaj aporica > 50 > 50 > 50
Caallina pilulfera > 50 > 50 > 50 Leathesia djff ames > 50 > 50 > 50
Gelidium amansii > 50 > 50 > 50 Leathesia nana 12. 65 40 60 > 50
Gradlaria lenanef ormis > 50 > 50 > 50 Mydophyaus simplex > 50 > 50 > 50
Graalaria verruwsa > 50 > 50 > 50 Punctaria laifolia 38.99 45 42 > 50
Grateloupia filicina > 50 > 50 > 50 Punctaria plataginea > 50 > 50 > 50
Gymngongrus flabdlf ormis > S0 > 50 > 50 Sargassum fdlmanianum > 50 > 50 )
H eterosip honia jap onica > 50 > 50 > 50 Sargassum siliquastrum > 50 > 50 > 50
Hyalosiphonia caespitosa > 50 > 50 > 50 Sargassum thunbergii > 50 > 50 > 50
Polysiphonia urceolata 40.00 26.01 42 36 Undaria pinnatifida > 50 > 50 > 50
Paphyra yezoensis > 50 50 > 50 Chlorophyceae
Rhodomela confervoides 37.04 40. 50 > 50 Codium fragile > 50 > 50 > 50
Symphyocladia Latisaila 36.20 43.34 > 50 Enteromorpha prolfera > 50 > 50 > 50
Uva pertusa 29.93 14 93 23. &9
3.2 ( Leathesia nana) ( Rhodomela conf ervoides )
( 3), ( Symphyocladia ( Sargassum kellmaniamum ) ( Symphy-
latiuscula ) ( Desmarestia  viridis ) odadia latiuscula) ( Uva pertusa )
( Rhodomela corf ervoides) ( Ua pertusa) ) ( Desmares-
, ; ( Desmarestia tta viridis) (Symphyodadia latiuscula)
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Tab 3 The antibacteria activity of marine alga of MeOH extract

(mm)
(g/ ml)
Chondrus ocelatus 0. 157 0 0
Calium fragile 0. 346 0 0
Desmarestia uridis 0. 144 9.0 10
Enteromorpha prolfera 0.305 0 0
Gratdoupia filicina 0.272 0 0
Leuthesia nana 0.462 0 0
Rhodomela confervoides 0.313 8.5 0
Sargassum kjelimanianum 0. 164 0 0
Synphyocladia laiuscila 0.52 2 0
Uvapertusa 0. 300 8.5 0
Chondrus ocdlatus 0.023 0 0
Codium fragile 0.147 0 75
Desmarestia uridis 0. 101 0 65
Enteromorpha proljfera 0. 081 0 80
Grasdoupia filicina 0.032 0 70
Leathesia nana 0. 102 0 20
Rhodomela confervoides 0. 088 0 20
Sagasim kelimarianum 0.032 0 10
Synphyocladia laiuscila 016 6.5 "
Uva pertusa 0.116 0 85
0 0
33 chotoma ) ( Ectocarpus corfervoides )
. ( Myelophycus simplex ) ( Uva lactuca) T
4 T B , ( Chrysymenia
) wrightii) ( Scytosiphon lomentarius ) ( Uva
; laduca) B ;
TB ’ ( Gloigpeltis furcata ) ( Halymenia sinensis )
;T B ( Desmarestia viridis ) ( Entermorpha prolfera) T
/ *15% , , ( Ce-
ramium kondot ) ( Gradlaria lemanejormis )
’ 1Mg/ml ( Chorda filum) (Ledathesia nana) B
( Chrysymenia wrighti ) ( Dictyota di-



60 35
4 TB
Tab. 4 The immune modulatbn activity of the MeOH extract of marine alga toward T and B lymphocyte
T B T B
/ (%) (%) / (%) (%)
Rhodophyceae Symphyod adia latiuscula 33 21
Ceramium j apo nicum 20 5 Phaeophyceae
Ceramium kondoi 10 53 Chorda filum 11 70
Chondria crasscaulis 3 8 D esmarestia viridis 33 15
Chondria tenuissima 7 17 Didyteris divaricaa ~10 - 12
Chondrus aispus 13 8 Didyota dichotoma -34 25
Chondrus ocdlatus 23 7 Ectocapus corfervoides -25 -3
Chrysymenia urightii -2 - Leathesia nana 0 43
Caallina dficinalis 9 20 Myéophyaus simplex - 26 16
Gelidium amansit 13 24 Punctaria laifolia -2 - 15
Gloigpeltis furcata e 15 Sargassum Jj dimaniamum 14 20
Gloiosiphonia capillaris ~9 _2 Sargasum siliguastrum 10 16
Graalaria lenaneif ormis 20 68 Sargassum thunbergii 12 22
Gradlaria verrumsa px) 21 Seytosphon lomentarius -5 4
Gratdoupia filicina 7 15 Undaria pinnagfida 18 -2
Gymnagongrus flabdlyf ormis 7 13 Chlorophyceae
Halymenia sinensis 4 7 Blidingia minima -6 -5
Heterosiphonia japonica -9 —4 Codium fragile 10 —4
Laurenda intermalia 8 19 Entermomphaproljfera 33 23
Plocamium tdf airiae 2 7 Uva lactuca -20 -25
Paphyra yezoensis ) 2 Uva pertusa —4 -8
Rhodomela confervoides 20 13
3.4 35 &
( 5, ( Chondria (0,
arasscaulis) ( Chondria tenuissima) 79.6Hg/ml &
( Chorda filum) ( Gracilaria verrucosa) ) 40%
(Leathesia nana ) ( Plocamium telfairiae ) ( Gractlaria textori ) ( Plocamium
( Symphyocladia latiuscula ) telf airiae ) ( Rhodomela corfervoides )
(> 0% ) , ( Chorda filum) ( Didgyopteris dwaricata ) ( Enteromompha in-
. 98.9% testinalis), & 60%

(Rhodomela corfervoides) &

, 80. 23%
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HILE (25Mg/ ml)
Tab 5 The ant+ inflammatory activiy of MeOH extract from marine alga against HIE ( 251g/ ml)

(%) (%)

Rhodophyceae Symp hyod adia latiuscula 8. 4
Ceramium j aponicum 24 1 Phae ophyceae
Ceramium kondoi 301 Chorda filum RB.9
Chondria crasscaulis 937 Desmarestia virdis (Dec.) 47.9
Chondria tenuissima 933 Desmarestia viridis ( May) 61. 7
Chondrus aispus 309 Diayota didhotana 8.9
Chondrus ocdlatus 525 Ectocapus corf ervoides 40. 1
Chrysymenia wrightit 62 8 Hydroclathrus clathretus 65. 6
Caallina dficinalis 479 Leathesia nana 71. 3
Gelidium amansii 596 Mydophycaus simplex 3.5
Gloigeltis furcata 617 Punctaria lajfolia 5.9
Gloiosiphonia capillarts 66 3 Sargassum K dimaniamum €. 3
Gradlaria lemaneformis ( Dec. ) 525 Sargassum siliquastrum 6l. 3
Gradlaria lenaneiformis ( Oct. ) 60 6 Sargassum thunbergii 57.1
Gradlaria verruwsa 727 Scytosphon lomentarius 65. 6
Gratdoupia filicina 589 Undaria pinnatfida 5. 1
Gymnagongrus flabdlif ormis 66 Chlorophyceae
Hdlymenia sinensis 613 Blidingia minima 3.2
Heterosip honia japonicu 525 Codium fragile 40. 1
Plocamium teff airice 826 Enteromorpha prolifera 88
Paphyra yeoensis 436 Uva lactua 3. 4
Rhodomela confervoides 436 Uva pertusa R.3

6 o
Tab. 6 The inhibitory effect of extract from marine alga against alpha- glucosidase
(%) (n=3) (%) (n= 3)

Rhodophyceae Phaeophyceae
Chondrus aispus 48 61 Diday@teris divaricata 62 78
Caallina pilulfera 12 38 Sargassum K dlmaniamum 19 15
Gradlaria lenaneformis 5701 Sargassum thunbergii 50 00
Gradlaria textorit 70 23 Seytosphon lomentarius 45 05
Grateoupia filicina 28 50 Undaria pinnaifida 55 &
Gymnagongrus flabellif ormis 42 92 Chlorophyceae
Plocamium teff airice 69 33 Codium fragile 56 9
Polysiphonia urceolata 46 31 Enteromorpha compressa 53 61
Rhodomela confervoides 80 23 Enteromorpha intestinalis 74 93
Synphyocladia latiuscul a 58 83 Enteromompha linza 15 07

Uva lactuca

42 32
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3.6

7

BHA BHT PG

( %)

Tab. 7 The antioxidation on fish oil of samples (weigh-gain% )

(d) 1 2

3

4

5 6 8 12

0 0.18
BHA 0 0.05
BHT 0 0.04

PG 0 0

0.35
0.24
0.10
0.11

0.05

0.55

0.42

0.23

0.15

0.1

1.0 1.4 1.9 2.4
0.75 1.2 1.7 1.9
0.50 0.81 1.3 1.8
0.40 0. 60 1.2 1.6

0.25 0.35 0.65 1.0

. . . 19%.
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STUDY ON BIOACTIVITY OF CHINESE MARINE ALGA EXTRACTS

XU Xiw-Li, FAN Xiao ~, SONG FuHang
(Institute of Oceanology, Chinese Academy ¢ Sciences, Qingdao, 266071;
Graduate school of the Chinese A cademy of Sciences, Beyjing, 100039)
“(Institute  Oceanology, Chinese Academy ¢ Sciences, Qingdao, 266071)

Abstract The extrads of 27 red alga, 27 brown alga and 8 green alga, which were collected from the wmasts of Weizhou is-

land off Guangxi Province, Naozhou island off Guangdong Province, Qingdao and Weihai in Shandong Province, were tested for
ant+tumor, antibacterial, immunity, ant+ inflammatory activity and the inhibitory effed against alpha- glucosidase. Of the marine
alga tested, metharol extracts of Symphyodadia latiuscula, Rhodomela corfervoides, Leathesia nana and Pundaria latif dia
showed marked selective cytotoxic activity; water portion of Desmarestia viridis and acetic ether portion of Symphyocladia latius-

ada showed high antibacterial adivity; methanol extrads of Chrysymenia wrightii, Dictyota dichaoma, Scytosiphon lomentarius
and Wva lactuca showed strong mmune inhibitory adivity, Ceramium kondoi, Graclaria lemaneformis, Gloigeliis furcata,

Charda filum and Leathesia nana have strong immune enhancement activiy; methanol extracts of Chondria tenuissima, Chon-
dria crasscaulis and Chordafilum showed notable ant+ inflammatory activity; lipophilic extracts of Rhodomela confervoides, En-
teromopha intestinalis and Gracilaria textorii remarkably inhibited alpha- glucosidase activity; polyphenols from brown alga could

effectively prevent fish oil from being oxidized.
Key words Marine alga, Extract, Activity



