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Fig.] Morphological observation of S. japonica young sporophytes cultured under 25°C

A: #3812 h; B: J#rA 24 hy C: 1A 36 h; D: kA 40 hy E: JikiG 48 hy Fr %fRZ]
A: 12 h; B: 24 h; C: 36 h; D: 40 h; E: 48 h; F: Control group
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Fig.2 Effects of temperature on the content of soluble Fig.3 Effects of temperature on the content of
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Fig.4 Effects of temperature on the content of chlorophyll
in S. japonica young sporophytes
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Fig.5 Effects of temperature on activities of
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Fig.6 Effects of temperature on the optimal chlorophyll

fluorescence quantum yields (F,/F,) in S. japonica young
sporophytes
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Effects of High Temperature on the Antioxidant Enzymes and Chlorophyll
Fluorescence Parameter s of Saccharina japonica

LING Jingyu'?, LIANG Zhourui', WANG Feijiu'”, SUN Xiutao', WANG Wenjun',
LIU Fuli'?, YAO Haiging'

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture,
Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071,
2. Research center for tropical marine Bioresource, Institute of Tropical Bioscience and Biotechnology, Chinese Academy of
Tropical Agricultural Science, Haikou 571101; 3. Laboratory for Marine Fisheries Science and Food Production Processes,
Qingdao National Laboratory for Marine Science and Technology, Qingdao  266071)

Abstract The aim of this study was to identify the effects of high temperature (25°C) on the activity
of antioxidant enzymes, the chlorophyll content, and the chlorophyll fluorescence parameter of
Saccharina japonica young sporophytes. Samples were taken every 4 h over a 48 h period. The major
results included: (1) after 12 h culture the content of soluble proteins of the 25°C group reached the
maximum value that was 37.9% higher than initial level (P<0.05). (2) MDA content of the 25°C group
increased over the time and reached the highest value after 48 h, which was significantly different from
the control group (P<0.05). (3) The chlorophyll content of the 25°C group decreased during prolonged
culture, the lowest value appeared after 48 h and was 38.5% lower than the initial level (P<0.05). (4) At
high temperature the POD activity decreased over the time, the minimum appeared after 48 h and was
47.2% lower than initial (P<0.05); The SOD activity fluctuated, reached the minimum after 8 h, and the
maximum activity was observed after 40 h which was 36% higher than the initial level (P<0.05); The CAT
activity declined to the lowest level after 48 h and was 75.8% lower than initial (P<0.05). (5) The value of
Fv/Fm of the 25°C group dropped to the lowest after 48 h and was 56.8% lower than initial (P<0.05). Our
results provide important information for the selection of heat-resistant S. japonica.

Key words Saccharina japonica; High temperature; Antioxidant enzyme; Chlorophyll; Chlorophyll
fluorescence
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