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Denitrification characteristics of an aerobic denitrifying bacterium Defluvibacter

lusatiensis str. DN7 using different sources of nitrogen
XIAO Jibo, JIANG Huixia, CHU Shuyi "

School of Environmental and Resource Sciences, Zhejiang Agriculture and Forestry University, Lin'an 311300, China

Abstract: An aerobic denitrifying bacterium DN7 was isolated from the bio-contact oxidation reactor treating bamboo
processing wastewater. Cellular morphology demonstrated that strain DN7 was a gram negative bacillus with an average size
of 0.5 pmx 1.5 pm and the colony was ivory. Based on the homologic analysis of the 16S rDNA sequence and
physiochemical properties, the strain was identified as Defluvibacter lusatiensis str. . The denitrification characteristics of
strain DN7 with different sources of nitrogen were investigated. Results showed that the strain could use either nitrate or
nitrite as the sole source of nitrogen for aerobic denitrification, and the removal efficiencies of nitrate and nitrite were
83.35% and 85.72% 1in 4 h, respectively. The completely reduction of nitrite was 42 h before the nitrate. Almost no
nitrite accumulation was observed in the aerobic denitrification process with nitrate as the sole nitrogen source, whereas
nitrate accumulation was detected with nitrite as the sole nitrogen source, in which the maximum amount of nitrate reached
21.83 mg/L in 4 h. The strain preferred nitrate to nitrite in the nitrate-nitrite mixed system. Coexistence of nitrite and
nitrate had no significant effect on nitrate reduction, however, the residual concentration of nitrite increased with the ratio of

nitrite to nitrate. As the ratio of nitrite to nitrate increased from 1:9 to 5:5, the residual nitrite concentration increased from
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3.38 mg/L to 7.60 mg/L. Little amount of nitrate would inhibit the nitrite reduction significantly. When the ratio of nitrate
to nitrite was 1:9, the nitrite removal efficiency dropped to 74.79% , much lower than that with nitrite as the sole nitrogen
source. The strain was capable of using ammonium nitrogen as the sole nitrogen source, in which both heterotrophic
nitrification and aerobic denitrification occurred. Nitrate accumulation was observed in the heterotrophic nitrification and
aerobic denitrification process, and the maximum value was 18.92 mg/L. In 72 h, the removal efficiency of ammonium
nitrogen reached 85. 66% , and neither nitrate nor nitrite accumulation was observed. The aerobic denitrification of the
strain could be promoted in the presence of little amount of ammonium nitrogen. When the ammonium to nitrate ratio was
1:9, nitrate was completely reduced in 48 h, 24 h before that with nitrate as the sole nitrogen source. Coexistence of
nitrate and ammonium nitrogen also enhanced the heterotrophic nitrification. When the nitrate to ammonium ratio was 1:9,
removal efficiency of ammonium nitrogen reached 87.50% , 7.05% higher than that with ammonium nitrogen as the sole

nitrogen source.
Key Words: aerobic denitrification; heterotrophic nitrification; denitrification; removal efficiency
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Fig.1 Aerobic denitrification characteristics of strain DN7 with nitrate and nitrite as sole nitrogen source
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Fig.2 Heterotrophic nitrification characteristics of strain DN7 Fig. 3  Denitrification characteristics of strain DN7 in nitrate-

nitrite mixed system
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Fig. 6 Denitrification characteristics of strain DN7 under different ammonium nitrogen to nitrate ratios
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mg L™ -h™' o M1 o] WL RS AR £R 58 438 JF FL iR EL S 1T 48 h, Shic & B B bS8 R s Ak I ik X31 11
SRR HT i, TR & B A R R A0 S5 T R R SRR i (LI i R £ 30 Jir ol i v Hh 30 B S P i PR b AL 2R 4
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h 4,15.76% 1 NO,-N #%4b>k NO3-N,NO;-N FH R 5K 5] 21. 83 mg/L, Ji P 322 O S0 i 11 6 Ve 8 4 37 B i
ST RS AL K NOS-N &4kl NOS-N firs! |

MR SR R A AE G PR ER AU PR ER I, TRAR UL S PR R £R E A 7 4 S S A Ak . 24 NOS-N :NO;-N 2y
5:5 If, % 72 h,NO;-N NO,-N ¥/ /4% 1. 83 mg/L F17.49 mg/L, 1 THYRREL B AT 8 i AR S5
AF, R HAE g o, T2 PRI BL B B BE A 10 L Frette 25121 BIIE b RYIR R4 57 2F 1 e B 2 0 Al iR
R AR RN 3.8 £, P AR OSSR FH BN AR SE s B R SR VE F A2 44, D i AR &R 1
AL T PR SR SR (1434 JFH | SR p A T 6 2 S R 5k S i Ak A i) v () 7=y, Lo B e e ), 5 %o il
R A T Ry U PR 3 — A5 R ™= A= M VE FH , NI BRI AN R R iR S dt . SE36 Y NOS-N :NO3-N fy 5:5 B 4
h 9,NO;-N NO;-N [ EBRFF LN 84.71% F176.75% o 55350 h A /b G IR £k %) Al 7R 48 348 J5t 7 A
IHIVER- . A 10% RIEHPRERIT ,NOS-N MR BETE I N W1 4 h %% 23. 78 mg/L (H 5 IR BE BEAS TE 21,72 h
JE W R BRFBAH 74.79% G (I8 T LIRS RR R M — IR AR 0 o i DR 322 Ay T e %o IV i T e i D i
T AIEIE R E YRG0 D SR ER L b B TR AR X B Rk 1) S i AR Y, 7™ AR A il R h ik
et TV IV PR - 0 S () 355 1, DA R v TR R NS SR R R Y S R AR BE 1. 2B, 2% NOS-N :NO;-N E
T4 2 3:7 Bf ,NOS-N KBRFEME % 92.87% .,

T 5 IR A A = A AR TR SO AR E: , Pk, LA S A ME— RUUE 1Y) S5 35 il Ao 72 vhon] 68 6] B A7 7 4
SAHSARVE R, e 3 A SRS Aot A b A ARG 320 S0 it R R A B (EL R B T B A R R S R 2R O R R 1Y
SIS E AL R 45 & SRR ER A, [0 8 h I NH-N [ f# N 56. 36 mg/L,NO;-N fJFL £ 4
H18.92 mg/L, M FEME NH;-N 511 33. 57% , Ui B IL I 53 3505 AL 3R K F IS8 s Al 2, 5 850 7 P i
FRERFRR T YA R 6 A 2 30— ViR B I, TR AR O S R FH g PR R R A7 A SR RS AR VE . 8—24 h 9, NO3-N
WEH 18.92 mg/L FE 2 0.98 mg/L, 1fii NH-N B4 W 8 AYAE 1L, 754 Robertson 454 # Hi (4 53 - Al fb- #4802
RSAE TAERERY S IRAH AL —FhRERE Y S 2 72 , HLHp 2050 0 420 ( AMO) 138 I -5 7 (A AR AR i 5 S
HURRIE 111 4 S0 S A Ak S — = RE B SR ad A, 78 B A A KRR A O T L S R i AR R T 3 ™ 24—T72
h,NH;-N LBRZIK 72.85% , LB TR RRAL TRTECE R, VAR 20 AU LBk E 2R AR 7E X A K i 5 R3]
AP0V R GE HEAR—F

Stewart 257 A G RN S ME RS R Eh A R RS P E S, sk T 45 RS 2 B A S SR AR SN AN
Z SRR T Kim 250 B KB, IR R S AR R S R G I S FR RS AL RN . AR SR b
H NH;-N( HB1<30% ) B0 AR 08 28 B ek 0 AT, 42 o B R A0 4 U RS AL R IR A B R
NH;-N 1 H B 10% B SR %k 56 430 J5 L DU R £6 o0 ME— Z00R B B2 01 24 b, (FURG 0 380 B 558 %) S i 7 3 AR
£, T e R R B AR R JE R G Ve A IV E A . BB A B BT AR R AR R K TR
PORIVEFT , B R R A S KU /D s /D B R Rk AR A7 A2 R 1 B R 1) 57 FR A5 AL SO, NOS =N EL I 10% B,
5556 /INEF NHG-N ZBR3RIK 87.75% . JR S5 ke AT £ B HE— 20 43 BT AN [R) 8005 T B iR 08 ot U 1
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