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Highly Efficient Bioflocculation of Microalgae Using Mucor circinelloides
GU Qiong,JIN Wen-biao* ,CHEN Yuan-qing, GUO Shi-da, WAN Chao-fan
(School of Civil and Environmental Engineering, Harbin Institute of Technology Shenzhen Graduate School, Shenzhen 518055, China)

Abstract: Harvesting of microalgae is the major challenge in cost-efficient large-scale microalgal biomass production due to their low
concentration and small cell size in the culture medium. The present paper aimed to study the efficiency of the filamentous fungus
Mucor circinelloides spores suspensions to harvest the green unicellular microalga Chlorella pyrenoidosa grown in synthetic medium.
Results showed that the optimal co-culture conditions were pH =6.0, 1.25 g-L™" glucose and 1:250 fungi to microalgae ratio with
harvest efficiency of 91. 08% . In addition, the mentioned optimal conditions could be applied for actual sewage with harvest efficiency
of 92.33% . Polysaccharide concentrations measured before and after 48 h of cultivation showed that the polysaccharide of C.
pyrenoidosa cultured alone was increased by 0.047 g-L~"', while co-cultured mixture showed increase in polysaccharides by 0.019
g:L™". The recorded decrease in polysaccharides concentration in the co-culture might be attributed to using of excreted
polysaccharides by M. circinelloides to grow, confirming the symbiotic association of both organisms. Furthermore, with decreasing the
pH, C. pyrenoidosa Zeta potential was stable, while it was increased from —37.7 mV to —9.87 mV in M. circinelloides, which
indicated that charge neutralization was the mechanism of flocculation between algae and fungi.
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Table 1 ~ Water quality of artificial sewage

K BTG bR COD TP

TN NH; -N ss

ZH/ mg-L~! 270 ~330 5~7

70 ~80 10 ~15 98

T2 KREHAEFETKKR

Table 2 Water quality of University City sewage
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20 ~65 75 ~105 6.6~7.6
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Table 3 Harvest record with different initial pH conditions

a4 bt pH HFH x10° AN < 10° _ ERURE

/4~ mL /A~ mL A7 472 473
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34 6.0 3.750 8.538 - i s

44 5.5 3.750 8.538 - . .
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Fig. 1 The pH change before and after the culture

with different initial pH conditions
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Fig. 2 Effect of initial pH on harvest efficiency
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Table 4  Harvest record with different bacteria and algae ratios

Y — HFHx10° HEANHIA x 100 T AR A RO
B /A~ -mL ! /A~ +mlL ™! /mL FAT 1 AT 2 A7 3
=H 0 1.325 8.583 0 + - + - + -
121 1:250 1.325 8.583 2.591 + + + + + +
24 1:300 1.325 8.583 2.159 + + + + + +
34 1:350 1.325 8.583 1.851 + + + + + +
44 1:400 1.325 8.583 1.619 + + + + + +
54 1:450 1.325 8.583 1.439 + + + + + +
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Fig. 3 The pH change with different bacteria and algae ratios Fig. 5 The pH change with different glucose concentrations
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Fig. 6 Effect of glucose concentration on harvest efficiency
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Table 5  Harvest record with different glucose concentrations
[T =y K. <y
414 ﬁmf?ﬁifﬁ&g TR x 109/mL SEANIAL x 100/mL 1 ijﬁiﬁiﬁ{ﬂ 7
AE| 0.0 2.925 16. 170 + - + - + -
14 0.5 2.925 16.170 + + o+ + o+
24 1.0 2.925 16.170 + + o+ + o+
32 1.5 2.925 16.170 + + o+ + o+
4 7 2.0 2.925 16.170 + + o+ + o+
54 3.0 2.925 16.170 + + o+ + o+
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o K% ISV ES
A B A x B C A x C BxC = %z BxC % = /%
1 6.2 1.25 1 1 1:200 1 1 1 1 1 1 1 1 76. 62
2 6.2 1.25 1 1 1:250 2 2 2 2 2 2 2 2 62. 68
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4 6.2 1 2 2 1:200 1 1 2 2 2 3 3 3 90. 98
5 6.2 1 2 2 1:250 2 2 3 3 3 1 1 1 85. 60
6 6.2 1 2 2 1:300 3 3 1 1 1 2 2 2 71.57
7 6.2 L5 3 3 1:200 1 1 3 3 3 2 2 2 44.12
8 6.2 1.5 3 3 1:250 2 2 1 1 1 3 3 3 23.08
9 6.2 1.5 3 3 1:300 3 3 2 2 2 1 1 1 28.74

10 6.1 1.25 2 3 1:200 2 3 1 2 3 1 2 3 66. 02

11 6.1 1.25 2 3 1:250 3 1 2 3 1 2 3 1 80.75
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14 6.1 1 3 1 1:250 3 1 3 1 2 1 2 3 57.57
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19 6.0 1.25 3 2 1:200 3 2 1 3 2 1 3 2 85.94
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25 6.0 1.5 2 1 1:200 3 2 3 2 1 2 1 3 86. 36

26 6.0 1.5 2 1 1:250 1 3 1 3 2 3 2 1 84. 50

27 6.0 1.5 2 1 1:300 2 1 2 1 3 1 3 2 82.34
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Fig. 7 Polysaccharide measured by anthrone-sulfuric acid method
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Fig. 9 Difference between the polysaccharide concentrations

measured by anthrone-sulfuric acid method and DNS method
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Fig. 11  Microscopic examination of algae-bacteria pellets
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