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Design of composite biofilm of denitrifying bacteria and nitrifying bacteria using c
olloidal technique
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From the viewpoint of colloid science and technology, we were attempted to design
a composite biofilm of the denitrifying bacteria and nitrifying bacteria that imitate a biofilm in the nat
ure. As a result, it was found that the denitrifying bacteria and nitrifying bacteria could not be co-aggr
egated thermodynamically. The polydopamine was effective to promote the co-aggregation of the denitrifying
bacteria and nitrifying bacteria artificially. Finally, the composite biofilm of the denitrifying bacteri
a and nitrifying bacteria was successfully formed using polydopamine.
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Table 1 Change in free energy of interaction, AG ",

Cell Self-aggregate AOB NOB
Psedomonas denitrificans 17.1 9.9 8.6
Paracocccus denitrificans 8.9 10.6 85
Bacillus firmus 25.8 22.6 214
Alcaligenes sp. 258 245 24.0
Psedomonas fluorescens 41 7.7 55
N. europaea (AOB) 134 134 10.4
N. winogradskyi (NOB) 9.2 10.4 9.2
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Fig.1 Optical images of microbial cells exposed to disrupted cell suspension.
(a) Pseudomonas denitrificans, (b) Paracoccus denitrificans, (c) B. firmus, (d)
Alcaligenes sp., (e) P. fluorescens, (f) N. europaea.
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Fig.2 CLSM images of P. fluorescens and N. europaea exposed to disrupted P. fluorescens
suspension. The cell number ratio of living cells and disrupted cells is (a) 2, (b) 10, (c) 20.

Fig.3 CLSM images of P. fluorescens and N. europaea exposed to (a) chitosan (5 mg/L, 1 h),
(b) PEI (250 mg/L, 1 h), (c) dopamin (2 mg/L, 30 min).
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Fig.4 FISH-CLSM images of P. fluorescens (DNB) and N. europaea (AOB) exposed to (a)
disrupted DNB suspension ([AOB]J/[DNB] = 1, 1 h), (b) disrupted DNB suspension
([AOB]/[DNB] = 25, 1 h), (c) dopamin (2 mg/L, 30 min).
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Fig.5 CLSM images of Pseudomonas denitrificans biofilm formed on glass substrate coated
(a) without dopamine, (b) with dopamine.

Fig.6 FISH-CLSM images of composite biofilm of Pseudomonas denitrificans and N.
europaea incubated using (a) 829 medium, (b) 829 medium added yeast extract.

5. ERIFEERILHF

CMesEam ) G2

D T.Nomura: “Control of Microbial Adhesion
Using Fine Particle Technology”, Advanced
Powder Technology, ##tf, 23, 532-537
(2013).

©@ Kb ¥, B FEARE N, /INERER,
FAEZ: “EE/HEK E~OBEREO
NAFT7 4 VAR, R T 7ais
AT, 49, 883-888 (2012).

(FxER) GHoth)

@O A. Oyama, Y. Konishi, T. Nomura: “Biofilm



6.

Formation of Denitrifying Bacteria on
Polymeric Carrier”, The First OPU-TKU
International ~ Symposium on  Frontier
Chemistry and Materials for the 21st
Century, P-18 (2013/11/19, Sakai).
B2 PRI LRI LR
NAFT 7 /)my—" F 8T /)T
R T — MR T B ORSebmit7el
AT EE 4R, 2 (2013/10/16, HR).

BpAS ez “PRAEAD & ORI L CTERER
[EREfEDE | 7, APPIE PEREHHEY =7
2013, F#iHE H4E, 46 (2013/10/10, KBR).
T. Nomura (Invited): “Microbial Adhesion
Phenomena and Their Applications”, 5th
Asian Particle Technology Symposium
(APT2012), 36-37 (2012/7/5, July).

Rl ¥, Bz, NG “BEE
O EEACHAR E~D NBEI A T 7 1
IV LTERR, 2012 4R EER R T 2R 2 AR AT
FeRE R, WHE L, 15-16 (2012/5/22,
HHR). (BP BZH)

WFFERA R

(D) WFgE s
BpAt 22 (NOMURA Toshiyuki)
KBFFSE R « R TR - HEHd2
e &5 1 00285305



