55 38 455 6 1 g I8 % &R P Vol.38 No.6
2024 4F 12 H Energy Environmental Protection Dec., 2024

R, B, EAM, 55 RIRBACRE IR AU A R AR TS e A ) B AR R AR B i a2 (D],
REVRERBEL YT, 2024, 38(6): 168-178.
LI Shuyuan, ZHAO Dan, WANG Canmei, et al. Effects of mixed cultivation mode and nutrient condition

NT4wEL  optimization on biomass accumulation and lipid content of Tetradesmus obliquus[J]. Energy Environmental
B R .
Protection, 2024, 38(6): 168—178.

TR IE B AE FR SR PR A DU s s A W
B3 IR o & i) 55 )
R, B A, BN, R OB, DHE, & B

(JFBXF TR ESMMBFIR, 7B & T 530004)

FE: RPN R ALK AR bR, EASRE A REE B ARRR LSS
mAARY, B RBIGHRBT ROIRIEIFTERA, ATRIVEGED . BRASEFRSN
WBEHEE, FERALBIBEI T REMH, WA TEAR RAFRFASMHTRF AW
BRI ARAEX, S A S @R A N T RA, AR SGHMENAENERBE RS E,
MREREN, REEREFARESHAWSEARZFTHRZ TR, IANBEZHE, £R5
24 h I T, MEA AW EAIER A E AL B IR AL H6 3.82 457 2.49 15, M 2RI
Sh:16hma P, s AKMFANEORES TR, A3 T 55487 mg'L ', ilideh B @ikl
BRI, BRI EN T, REAREE . BRI 10, R AEZHZMEH 0.l mL, A EHX T
% 1.0mL, FEFRM S0 AT F AN A H 245 gL 243 gL . HALRFBX B R E
P AR Bk o A dh 2 Ao A 2R

K AW, RARE; TR AEERL; A%F

FE S ES: X703 XERARIAAD: A XEHS: 2097-4183(2024)06—0168—11

Effects of mixed cultivation mode and nutrient condition optimization

on biomass accumulation and lipid content of Tetradesmus obliquus
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Abstract: Microalgae are considered to be the most promising feedstock for biodiesel production due
to their advantages in high photosynthetic efficiency, growth rate, and lipid accumulation rate, which
can alleviate the environmental pollution caused by fossil fuels. To increase the biomass, lipid content,
and high-value product yield of microalgae, it is necessary to optimize their cultivation modes and
nutritional conditions. This study investigated the optimal cultivation mode for the growth of
Tetradesmus obliquus under three conditions: autotrophic, mixotrophic, and heterotrophic. Additionally,
response surface methodology was employed to optimize the nutrient conditions for cultivation, with
the goal of improving the biomass and lipid content of microalgae. The results showed that mixotrophic

cultivation was the most suitable mode for the growth and development of Tetradesmus obliquus. Under
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mixotrophic cultivation conditions for 24 hours, the biomass and lipid content of microalgae were 3.82

times and 2.49 times higher, respectively, compared to autotrophic cultivation conditions. Moreover, the

highest protein production during the logarithmic growth phase was the highest in the 8-hour

mixotrophic and 16-hour autotrophic combination, reaching 554.87 mg~L_1. By optimizing the

nutritional substances using response surface methodology, the optimal parameters under mixotrophic

conditions were as follows: Carbon-to-nitrogen ratio of 10, trace element addition of 0.1 mL, and

vitamin addition of 1.0 mL. The measured biomass and predicted values were 2.45 g~L7l and 2.43 g~L71,

respectively. The optimization of mixotrophic cultivation mode and nutritional conditions could

enhance microalgae biomass and utilization efficiency.

Keywords: Tetradesmus obliquus; Mixed cultivation; Nutrients; Response surface optimization;
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Table 1 Composition of trace metal solution
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Table 2 Experimental factor level coding table for

optimization of microalgae protein culture process
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Fig.1 Effects of different cultivation modes on biomass

and cell density of Tetradesmus obliquus
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Table 3 Biomass yield and specific growth rate of

Tetradesmus obliquus under different cultivation modes
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Fig.2 Accumulation of pigment, protein, carbohydrate, and lipid content in Tetradesmus obliquus

under different cultivation modes
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Fig.3 Growth of Tetradesmus obliquus at different C/N ratios, micronutrient addition, and vitamin addition
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Table 4 Response surface optimization experimental scheme and results
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