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Abstract

Spirulina has been extensively used for health food and animal feed, especially for
aquaculture feed. Typically, large scale cultivation is conducted in the open pond that has to
encounter the fluctuated environmental conditions. For outdoor cultivation, the water
evaporation during day time increases the salt concentration in culture medium. The salinity
stress is one of the major obstacles to impede production of biomass and biological
compositions of Spirulina. Therefore, to understand insight into the acclimation of Spirulina to
high salinity, the effect of high salt concentration on cell growth, chlorophyll concentration,
photosynthetic activity, respiration and fatty acids composition of membrane lipids in Spirulina
platensis strain C1 were investigated. We found that the inhibition of growth and the reduction
of chlorophyll concentration of Spirulina were detected under high salt medium (0.5 M NaCl).
Cells grown in 0.5 M NaCl containing medium had lower specific growth rate (u = 0.016 hr'1)
than that of normal medium grown cells (u = 0.025 hr'). The photosynthetic activity of 0.5 M
NaCl grown cells was reduced by 55% and 67% of 4 and 7 day-old, respectively. Moreover,
the rapid reduction of photosynthetic activity (50%) was insisted by exposure the normal
grown cells to 0.5 M NaCl within 30 min. Nevertheless, the response of respiration was
delayed until the first 30 min and after that a 4-5 —fold increase in respiration rate was
detected. The analysis of fatty acid composition of membrane lipids revealed that high salt
concentration influenced the fatty acid composition of membrane lipids. The proportion of
unsaturated fatty acids in membranes of high salt grown cells was slightly higher than that of
normal grown cells. Surprisingly, the ratio of total unsaturated to total saturated fatty acids in
plasma membrane was significantly enhanced after exposure to 0.5 M NaCl for exponential
cells. The result indicated that change of fatty acid composition of membrane lipids
especially; unsaturated fatty acids might be involved the adaptation of S. platensis strain C1

to cope with the salt stress.

Keywords: Spirulina, fatty acid, plasma membrane, thylakoid membrane, photosynthetic

activity, respiration, salt stress





