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Identification and Phylogenetic Analysis of an Isolated Denitrifier from Rotating

Drum Biofilter
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(College of Biological and Environmental Engineering,Zhejiang University of Technology, Hangzhou 310032, China)

Abstract: A heterotrophic denitrifying strain named ND1 has been isolated from rotating drum biofilter( RDB) which was mainly used
for the treatment of exhaust gas such as NO_. It was proved to be Gram-negative. In addition, it was able to form dry and wrinkled
colonies on the medium, adhere on the agar surface, produce yellow pigments and be motile with a single polar flagellum. It was
indentified as the Pseudomonas stutzeri according to morphological and physiological biochemical characteristics and 16S rDNA sequence
analysis. Under the conditions of pH 7. 2 and temperature 30°C , the NO, -N removal efficiency by ND1 was up to 100% in 5 days,while
the NO, -N degradation ratio was only 85% by the strain DN1 when subjected to the same condition as the above.
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Fig. 1 Diagram of RDB system

)

BATZAF N LA %0V Bk U8 (C/N Ll
2.5),NO # X ¥ ¥ 400 mg-L ™", #F S i & 0.1
mB-h_l,‘]ﬁEiﬂ 30°C , %34 0.5 r-min_l\pH AiEE AN
7~8 EFEW2L(FELD),FHEO0.5L-d”',EDTA
e BE % 500 mg-L .

F1 EFBHOAR

Component of nutrient solution

Table 1

Yy I e BE/mg- L~ Yy i e /mg-1L7!
CoH,, 0, 10 000 Cus0, 1
KH, PO, 500 FeSO, 1
K, HPO, 500 MnSO, 5
MgSO,. 7H,0 100 Na, MoO, |
CaCl, 50 ZnCl, 2

1.2 AR TR Y 43 5 i ik
1.2.1  KigR L4t

Sy SR AL BRI MR A 10 000 mg- L', KH, PO,
1000 mg-L~", K,HPO, 1 000 mg-L~", MgSO,.7H,0
200 mg-L™", CuSO, 1 mg-L~', FeSO, 1 mg-L ",
MnSO, 5 mg-L~', Na,MoO, ZnCl,
2mg-L™',BTB (1% # & H M #% % T % 8)
Il mg-L™", TE f% 20000 mg-L~", NaNO, 1000

1 mg-L°",

mg-L™" pH 7.2,121°C K 20 min.

SR R SR 5L R HIRR B110 000 mg- L™, KH, PO,
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200 mg-L.~", CuSO, 1 mg-L™", FeSO, 1 mg-L™",
MnSO, 5 mg-L™', Na,MoO, ZnCl,
2 mg-L™',NaNO,1 000 mg-L™",pH 7.2,121°C K B
20 min.
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Fig.2 SEM photo of strain ND1

2.2 A PRAEALRRE

2t Biolog fic YA IR PEAS I, T #k ND1 m] LA
96 R i b ) 34 i, 5508 % b 1Y Pseudomonas
stutzeri PCFC ] fEHE S 100% , 7547 A 445 T W] ik JR
fiFd PR £ PN PR A, BLAT SR AR . B AR A
fiE " 2 2.

®2 NDI EEMENBE"
Table 2 Chemical and physical characteristic of ND1
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Strain ND1 [GQ401024]

841lPseudomonas stutzeri [AJ312171]

Pseudomonas aeruginosa [AF094713]
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Fig.3 Phylogenic tree of strain ND1 and other closely related
species based on the 16S rDNA sequence by Neighbor-Joining
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Fig.4 Denitrification of strain ND1 utilizing different sole nitrogen source
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