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Enhanced nitrogen removal by bioflocculant combined mycelial pellets
loaded with aerobic denitrificans T13
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Abstract: After modifying and strengthening of mycelial pellets formed of Aspergillus niger Y3 by bioflocculant, the
mycelial pellets were used as bio-carriers to immobilize aerobic denitrifying bacterium T13 ( Pseudomonas sp. T13). Removing
capabilities of total nitrogen (TN) and microflora activities of mycelial pellets before and after immobilizing of Pseudomonas
sp. T13 were studied, and the influence of immobilization on the denitrification effect strengthened by biological factors was
analyzed. The results showed that, the removal efficiency of mycelial pellets in removing TN was effectively improved after im-
mobilizing of Pseudomonas sp. T13. The mycelial pellets showed the best effect in TN removing when the mass-volume ratio of
modified mycelial pellets (wet weight) to T13 bacterial suspension (3.5x10°CFU/ml) was 1 : 15. Photograph and scanning
electron microscope (SEM) images of modified mycelial pellets after immobilizing of Pseudomonas sp. T13 revealed that, the

T13 bacteria attached on the surface of mycelial pellets,

IS B HE:2021-08-13 and the structure of modified mycelial pellets maintained
BETH . HE A RREIE 4T H (52070054) firm and intact after continuous cultivation for 45 days. Re-
VEER N FLREE(1989-) | 5, e m M, AR 58 A, B 5T 05 ) sults of Fourier transform infrared spectroscopy ( FTIR) and
BRI AR R . (E-mail ) kxz_19890510@ three-dimensional excitation-emission matrix ( EEM) sug-
163.com gested that, extracellular polymer substances (EPS) played

BIFEE D i, (E-mail ) mafang@ hit.edu.cn an important role in the process of immobilization of T13 by
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modified mycelial pellets. The structures formed by entangling structure of mycelial pellets provided strong mechanic struc-

ture, and had large specific surface area and fine mass transfer performance. Modified mycelial pellets can be used as good

bio-carrier for biomass immobilization.
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Fig.1 Total nitrogen (TN) removal efficiency of bioflocculant modified mycelial pellets loaded with T13
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Table 1 Total nitrogen (TN) removal effects of bioflocculant modified mycelial pellets loaded with T13 under different loading ratios

XA R EBRAE (%)

JOEL]

papi 1:30 1:15 1:10 1:6
At 29.46+1.03e 35.77+2.06d 43.70+1.14bc 41.72+1.61c 42.411.41bc
[QEs 30.12+0.99¢ 44.66+3.07h 53.49+1.91a 51.31+1.46a 51.91+1.42a

BAE G A [ /INE TR R Ab B A 22 5 .38 (P<0.05)
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Fig.2 Changes in dehydrogenase activity of bioflocculant modified mycelial pellets loaded with T13
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Fig.3 Extracellular polymer substances ( EPS) variation trends of modified mycelial pellets loaded with T13
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Table 2 Effect of culture time on content changes of protein and

polysaccharide

KRR EHEl EZ e
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1 103.17+1.74a 54.71+1.43b
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7 85.32+1.92b 68.372.95a
10 48.26+2.37d 55.39+1.26b
13 59.97+2.38¢ 56.53+2.25h

[)— B4 J5 AN R] /NG R AL B ) 22 57 B 35 (P<0.05)
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Fig.4 Fourier transform infrared spectroscopy ( FTIR) spec-

trum of modified mycelial pellets loaded with T13
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