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Abstract: A system coupling ethanol fermentation with microalgae culture was developed, in which CO, produced during
ethanol fermentation was used as carbon source for the growth of Tetraselmis subcordiformis, a microalgae accumulating
starch intracellularly. The biomass concentration about 2.0 g DCW/L was achieved within the photobioreactor for the batch
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culture of 7 days, and intracellular starch accumulation was about 45%. Furthermore, ultrasonic pretreatment and enzymatic
hydrolysis were applied to the microalgae biomass, and 71.1% of the intracellular starch was converted into glucose that was
fermented sequentially to ethanol by Saccharomyces cerevisiae with an ethanol yield of 87.6% of the theoretical value,
indicating that the microalgae biomass could be an alternative feedstock for ethanol production to save grain consumption, and

in the meantime mitigate the CO, emission.
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Table 1 Nutrient composition of Kang Weifang solution

Nutritional components (g/L) Nutritional components (g/L)

FeCl;:6H,0 1.3 NaNO; 100.00
MnCl,-4H,0 0.3  ZnCl, 0.21
H3BO; 33.6  CoCly6H,0 0.20
EDTA-Na, 45.0  (NH4)sM070,4-4H,0 0.09
NaH,PO42H,0 20.0  CuSO45H,0 0.20

1.2 T. subcordiformis B35

T. subcordiformis 3% 7% 5712 th v ERF 7 B ki fk
S PR ST T AR W R PR L SIS
JKHUH RE R A TS, K& E, 110 CKIE
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FAF T KE 500 mL R PR SR, BRE R 2 L KE
FEIEARLL R IR 6~7 d, FIVERIGION #5855 77 10 e

10 L A ML 3% 5 7 0O B B N 48 28 0.44%0 1)
NaClO WK 12 h )&, JnA 8 L KR 5K,
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FEEERF, WA CO, VR X e 4 i A K i
WYEM B R A HE W, BA 3% CO, i P
B, Bk, B CO Mk 3%, 433
ok T i CO, HI 28 22 I P2 1 COLM0, s
iSRS B 7 RIIR
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Fig. 1 Continuous ethanol fermentation coupled with microalgae culture for algae-based starch as an alternative feedstock for ethanol

production.
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Fig. 2 Microalgal growth (A), photochemical efficiency of PSII (AF/F,’ ) (B) and starch accumulation (C) with CO, commercially
available (a) and produced by ethanol fermentation (b) as carbon source.
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Fig. 3 Ethanol production with S. cerevisiae using the enzymatic
hydrolysate of T. subcordiformis biomass pretreated by ultrasonic
radiation. A: glucose; B: ethanol; C: biomass.
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