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Table | Production of reactive oxygen species in Laminaria japonica %01 under infection of alginic acid decomposing bacteria
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. | KB Infected days
Treatimsem 0 1 6 g
oA Contral 0,031 +0, 003 0,032 20 002 0.029£0.004 0031 20,008
S Treabed group 0,133 =0, (03 0,120 0, 004 i 1155 =0 006 0,121 &0 006
& ML + A ml SOD 00, D0 =10, 000 0, (N & 0, (WD b, OO0 & (b, O0KH 1, (NN 00, W)
SR 4 e ml 50D 0. 000 =0, 000 0, 06K - 05, () . 0000 0, O 0, D0 1, (00
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Bl + Mg ml. i S0D 0. 034 20, 003 O 119 20, 065 0. 124 0,007 00, 127 20, (06
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Table 2 Production of reactive oxygen species in Laminaria japonica No. 1 under the infection of alginic acid decomposing

hacteria A. espejiana ns O, I £5E
T | KA Infected doys
Treatment 0 3 & 0
WML Control 0,029 + 0003 0,032 =0, 002 0,03 £0). 004 0.031 +0. 003
WL Tomaiond roup 0,031 =0, 003 0. 163 =0, 003 0, 175 0. 007 i, 168 10, (K6
W +35 a/ml SOD 0000 <0 00 1), 000 +0. D00 i, 000 = 01, () £ 00} 0, 060
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S+ 33 pgrml. K SOD 0,032 £0. 004 (.01 &0, 002 0,013 +0, 004 0. 031 +0, (03
SRV + 35 pp/ml. S SOD 0. 035 =0, 003 0. 164 + 00, 005 0. 172 = 0. (07 0. 168 210, 006
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Fig. 1 Analysis of alginic acid decomposing bacteria infec-
tion-resistant activity in L. japonica
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Fig.2 Effects of infection by alginic acid decomposing buc-
teria on antioxidantive activity in L. japonica
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Fig. 1 Effects of infection on MDA content in L. japonica
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Table 3 Effects of infection by alginic acid decomposing bacteria on phospholipid content in microsomal membrane of Lami-

naria _faponica pug ml. miceosomal membrane, X 2 SE
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Soaweed strain | 2 3 5 a 7 & 9
%01 55.0122.3 572222 42427 $6.142% 474224 404221 172218 .56 26818
No. 1 §3.122.6 50,2220 545222 501227 42,1229 M.4:2.7 30.2:21 25.5:1.8 201.9=1.4
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Antioxidative ability in Laminaria japonic against infection of alginic acid decom-
posing bacteria in different periods

ZHANG Pei-yu'” , TANG Xue-xi', WANG Li-li', YANG Zhen'
{ 1. Manne Ecology Laboratory , Ovean University of China, Qinp,rla.l:l 266003 , China: 2. Life Science College, Qufu Normal University ,
(Qufu 273165 China )

Abstract: Some of the metabolism production of oxygen and oxygen derivative are converted directly or undirect-
Iy by oxygen. Because they all contain oxygen atom and are more lively than oxygen, these compounds are gen-
erally called reactive oxygen species. Reactive oxygen species includes free radicals which have oxygen atoms or
not. The mechanism of the reaction of reactive oxygen species against infection on higher plant has been studied
deeply. According 1o the research, when the plant was infected by pathogen, it could produce amounts of reac-
tive oxygen to resist the invasion of the pathogen. On the other hand there were other researches indicating that
reactive oxygen could do great harm on plant with the presence of the adverse circumstance stress( high salinity ,
disease, low temperature and pollution, et al). As a result, the ability of the anti-infection of the plant de-
creased and disease appeared because of the invasion of germ. However, these researches on low-,
such as large algae has not been reported so far. Our research used the more reactive alginie acid decomposing
bacteria, provided by Ecological Laboratory of the Ocean University of China. The original sources of the two
Laminaria japonic strains—Seaweed 901 and Rongeheng No. 1 (for short: Seaweed No. 1) were from seaweed
culture factory of Yantai and seaweed culture factory of Rongeheng respectively. Both of them were used in the

e plant |

infective experiments. Every two or three days during the process of infection,, biochemistry and physiology inde-
xes were used to analysize the samples and compare the difference of the two Laminaria japonic strains. The ex-
periment was repeated with one test. Dates were the average of the four results, The production and its reaction
of reactive oxygen species (ROS) in Laminaria japonica against infection of alginic acid decomposing bacteria
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were investigated. The results showed as follows: (1) The infection of alginic acid decomposinig bacteria resul-
ted in massive production of reactive oxygen species. Amd the creation veloeity of reactive oxygen in Seaweed
No | was obwiously larger than that in Seaweed 901 all the time (' <0.05). (2) At early stage of infection by
alginic acid decomposing bacteria, the Laminania faponica showed higher antioxidantive activity and higher re-
sistance against inlection, and its resistance against infeetion had positive relationship with productive rate of re-
active oxygen species. The comparison between the two strains showed the resistance of Seaweed No. | was olwi-
ously higher than Seaweed 901 (P <0.01). (3) At the later stage of infection by alginic acid decomposing hac-
terin, the antioxidative aetivity decreased obviously , and the damage of membrane lipid peroxidation and esterifi-
cation intensified in Laminaria japonice. Meanwhile, the resistance of Laminaria japonica against infection by
alginic avid decomposing bacteria notably declined | and its resistance against infection had negative relationship
with productive rte of reactive oxygen species. In Seaweed No. | the creation velocity of reactive oxygen, per-
oxidation of membrane grease and de-esterification were much more active than these in Seaweed 901, On the
contrary , the Seaweed No. | had lower anti-infeetion against alginie acid decomposing bacteria than that of Sea-
weed 90,

Key words; reactive oxygen species; seaweed; alginio acid decomposing bacteria; infection
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