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ABSTRACT Thermotolerant microalgal strains have significant potential for industrial applications under heat-stress conditions. In
this study, microalgal samples were collected from Gwangju Stream, Korea, and cultured photosynthetically at 40°C to screen for high
growth and lipid productivity. Among the 12 candidates identified, Chlorella sp. KR-11 (GJ-1) exhibited the highest biomass
production (1.08 g/L) and lipid content (25.7 g/100 g cell). Although biomass, lipid, and carotenoid contents were marginally reduced
at 40°C compared to those at 30°C, notable metabolic adaptations were observed. Heat-stress induces a shift in fatty acid composition,
which is characterized by an increase in saturated fatty acids and a decrease in unsaturated fatty acids. Similarly, carotenoid synthesis
was altered, with reduced lutein and neoxanthin levels but increased f3-carotene and zeaxanthin concentrations. These findings
demonstrate the metabolic flexibility and thermotolerance of GJ-1 and highlight its potential for biofuel production and high-value
pigment synthesis at elevated temperatures.
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Table 1. BG—11 Medium composition and concentration

Components Concentration
NaNOs 1.5g/L
KsHPO,4 0.039 g/L

MgSOy - TH20 0.075 g/L

CaClz - 2H20 0.027 g/L
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7nSOy - TH2O 0.222 mg/L
NasMoOys - 2H,0 0.391 mg/L
CuSO;4 - 5H20 0.079 mg/L
Co(NOs)s - 6H2O 0.049 mg/L
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Table 2. N8 Medium composition and concentration

Components Concentration
KNOs 0.51 g/L
KH2PO4 0.74 g/L
NasHPO, 0.26 g/L
MgSOs - TH0 0.050 g/L
CaCly - 2H20 0.017 g/L
FeNaEDTA 0.010 g/L
7nS0y - THO 3.2 mg/L
MnCly - 4H,O 13.0 mg/L
CuSOs4 - 5H,O 18.3 mg/L
Aly(SOy)s - 8H20 7.0 mg/L
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Fig. 1. Morphology of microalgae isolated from southern Korea
observed under an optical microscope (Green text:
Circle shape, Gray text: Lunate shape)
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Fig. 2. Growth and average cell size of microalgae isolated
from southern Korea under photosynthetic flask culture
condition at 40°C. Chlorelia sp. KR—1 and M082 were
compared as model strains for industrial flue gas
applications. The results are reported as the mean =
S.D. (n=3)
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Fig. 3. Final dry cell weight and lipid content of selected
microalgae and model strains under photosynthetic

flask culture condition at 40°C. The results are
reported as the mean = S.D. (n=3)
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Fig. 4. The phylogenetic relationship of Chlorella sp. KR—11
(GJ—1)
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Fig. 5. Growth characteristic of Chlorella sp. KR—11 (GJ—1) at
30°C and 40°C. The results are reported as the mean
+ 8.D. (n=3)
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Fig. 6. The contents of FAME and carotenoid in Chlorella
sp. KR—11 (GJ—1) at 30°C and 40°C. The results are
reported as the mean = S.D. (n=3)
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