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Abstract: Microalgae are rich in lipids, proteins, and exopolysaccharides, serving as potential

producers of high-value by-products. Compared with monoculture, microalgal co-culture offers

advantages such as fast growth rates and strong resistance, increasing the microalgal biomass and

lipid production. Biomass production by microalgae co-culture is influenced by environmental

conditions, nutrient composition, and external stress, and the produced biomass can be utilized for

biofuel production and food processing. This article introduces the types of microalgal co-culture

systems and reviews the related studies on the production of high-value by-products. It summarizes

the factors influencing biomass production in microalgal co-culture systems and highlights the

potential of microalgal co-culture for resource utilization. Furthermore, this article discusses the

prospects and challenges of microalgal co-culture.
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Influencing factors, biomass composition and resource utilization of microalgal co-culture.
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= £ #5345 7 (Phaeodactylum tricornutum)ii & 5
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Ve R I A T BT R 2 AR - 6 - TR I RN TR
B-HiMile 3 R IR E, LR FR W
C. pyrenoidosa 4ii ifi % FE7E 3 FBEISH T 43 51lik
F| 9.84x10° 41 Jifd /mL . 9.33x10° #il g /mL .
7.32x10° 40 f/mL . 7E 3 FhB IR Hh CHLEE N
HIER B, ZILEE R RIS W B SR
RERE 3 A 0 X8 0 R ISCRE T, G Y W N B
B (2 A T A ) BT A RS A
4.3 SNEYIEAME

S R N € S| Ba s e S R 5 DV
SRR S, Zhang P4 T Chlorella
regularis FIAHEME(S obliquus)ZEFEAE N {5
53 Co-HSL MIE T, BRa SRR 52 0 240
i AR KRR A RS B (6 DPY, 24 C. regularis
5 S obliquus A RFETE Co-HSL RYFREEM A
T, S b AL ALk AR T, AR
A K2 ) W 2, R SR AT Co-HSL X
RN R AR g, HERE IR R B R R

=1 REEHIEFREYRME RN
Table 1

It C. regularis #1 S obliquus #4577 59 7= 8 K 5
20%—79%"*, Chlorella sorokiniana 5 Kirchneriella
obesa L5350, 7E 2x1077 mol/L Cu* k& T,
SEE IR I AN A KR T AEAR R Cu™ MR R
B BRI ) A R R T i S g L
A AR PR PR 38 V8 RE o

5 ERERFITIFRMMA

5.1 S48kt

T AR W o b i g o 2R D ARL Y R 4
B, @02 1 F7n, C. regularis #l S obliquus 3t
Bl DR B Z W, A5 1 Hg D7 1R
BT B Cre—Cos R IWTRRALA, 36 FH T A 5 i
Az B OB R K AL BAR S A, e
T 1 ) B Ak B K HR B IR O AR IR A
Wang ZE0F5¢ & ¥, C. sorokiniana HDMA-16 7£
MU JRR PR K Fp AR i, AR S A s B i OA B
785.7 mg/L, 151.5 RFU/(L-d), JE/KH NH,"-N.

Research induction of biomass production and lipid production by co-culture of microalgal

Co-culture Ratio Media T/°C Biomass Lipid Lipid References
Microalgae I Microalgae 2 productivity content (%)  productivity
(mg/(L-d)) (mg/(L-d))

Chlorellasp. Ettliasp. YC001 1:8  BGI1 2542 740.000 11.00 180.8 [15]
Chlorellasp. Monoraphidium — BBM 25+1 62.000 47.79 29.52 [16]
U4341 sp. FXY-10
C. zofingiensis Tribonemasp.  1:1  Swine - 0.195 44.12 - [17]

wastewater

diluted with

fishery

wastewater
Desmodesmus Monoraphidium — Modified 25+1 - - 93.99 [29]

sp. ZFY sp. QLY-1 BGl1

C. wulgaris S dimorphus - Modified 23
Bristol
medium

C. regularis S obliquus - Modified 25+1
BGl11

300.000—350.000 21.00—24.00 70.00—84.00 [32]

120.00 [34]

—: No relevant information found in literature.

< actamicro@im.ac.cn, 7 010-64807516
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TP .COD R F A 15 26.86% .99.59%F129.39%7),
Vi8] C. sorokiniana HDMA-16 E.A FI| % K 7
) R B AR PRIE K BT RE . 2 C. wulgaris 5
S dimorphus ZER R 10%k %5 U8 W H A8
F%, HWRTE 10 d NikF] 0.266 g/L, F=HREAE
10 d 55 49.83 mg/L, Ci6—Cis IRINITTR S A
88.81%*1, C. zofingiensis 5 Scenedesmus sp. 7t
FLEn K IR, 5 2 RRIATSEEE 62.87%I1)
COD R, HJAMRIA %4 150.6 mg/(L-d),
FE = Rg iR LAAE R R . T AR AR . TR . W ihAR
MR R &, EEHTAYSMmAE™, 12
PR S B IR R BB, BRI SR R
i A R0 22 BRI K v B 3R ) RO = AL SR s
JE i, R AT WA YRR A O
52 BmI

— SR E S PUFA fIZid: %, H
AR RESMER fln, 1BE e E 5 e

*2 ERHLEFABRLNA

AF By 4R B SR AT MY, %
B O B A SR MR AR, TR TR
FEIRAH, MRUEEA AR R 1 PR, &
Erih g R A P BT g VR B A ngR], Herp
i) PUFA it 5 imAi 24, 24 Scenedesmus sp.
DDVG I 5 Limnothrix sp. DDVG 11 7£ 4 1 & /K
kIR (ER 2), HAFRERMRY SR SR .
HELE R A R A AR 24, & E. gracilis 5
Sdenastrum sp. 315350}, PUFA I E. gracilis Fi—
B53% PUFA P75, JUHUR EPA F1 DHA fy77 14,
T. lutea I Microchloropsis salina 7E3L15 5% 8 d /&,
AN [RINT DHA S8R T 33%%,

6 RZ

oI IR A R S B — B SRR FE R B 4K
R RS E T, AT 4R R RO A A2 W B L R
Bt BRI, HATROE IR IR 9845 B A 5

Table 2 Species and applications by co-culture of microalgal

Co-culture species Application References
Group Algal species
Chlorophyta Chlorella sp. Improving biomass productivity and biodiesel production [15]
Chlorophyta Ettlia sp. YC001
Chlorella sp. U4341 Enhancing lipid productivity [16]
Monoraphidium sp. FXY-10
Scenedesmus sp. LX1 Enhancing microalgal biomass and triacylglycerol [18]
H. pluvialis production
Desmodesmus sp. ZFY An effective method for harvesting of microalga: [29]
Monoraphidium sp. QLY-1  coculture-induced self-flocculation
Chlorophyta Selenastrum sp. Conversion of biowaste leachate to valuable biomass [14]
Euglena E. gracilis
Chlorophyta C. zofingiensis Treating swine wastewater diluted with fishery wastewater  [17]
Xanthophyta Tribonema sp. to facilitate harvest
Bacillariophyta T. pseudonana Treatment of fishery wastewater [19]
Chrysophyta I. galbana
Chlorophyta N. oculata Obtaining valuable compounds [25]
Haptophyta T. lutea
Bacillariophyta C. cryptica Enhancing vitamin and bioactive compounds production [26]
Bacillariophyta S. marinoi
Chlorophyta Scenedesmus sp. DDVG 1 Bioremediation of domestic wastewater [44]
Cyanophyta Limnothrix sp. DDVG II

http://journals.im.ac.cn/actamicrocn
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