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Inorganic nitrogen removal by a marine purple sulfur bacterium
capable of growth on nitrite as sole nitrogen source
JIANG Peng ZHAO Chun-Gui~ JIA Ya-Qiong YANG Su-Ping’k
(Department of Bioengineering and Biotechnology, Huagiao University, Xiamen, Fujian 361021, China)

Abstract: [Objective] To clarify the removal of ammonium, nitrate and nitrite by a marine purple
sulfur bacterium capable of growing on nitrite as sole nitrogen source. [Methods] Ammonium,
nitrate and nitrite concentration in simulated wastewater were determined using the Nessler’s reagent
spectrophotometry, N-(1-naphthyl)-1,2-diaminoethane dihydrochloride spectrophotometry, UV

E&H: (No. 31070054 31270106) (No. 2012J01136)
(No. IB11275)
*BIAEE: Tel 86-592-6166178
X chungui@hqu.edu.cn yangsuping@hqu.edu.cn
WisBHI: 2013-07-05 #EZHHER: 2013-08-29 fHEHFH AR B #(www.cnkinet) 2013-09-02



spectrophotometry, respectively. [Results] The removal of ammonium, nitrate and nitrite as well as
bacterial biomass and pH increased with time, and then tended to equilibrium. Strain YL28 exhibited
effective ammonium removal ability, with a maximal removal and tolerance of 9.64 mmol/L and
36.64 mmol/L, respectively. The removal rate exceeded 97.61% when the concentration of
ammonium was less than 3.21 mmol/L. Compared to ammonium, the cell growth rate, biomass and
pH of wastewater enhanced slowly while using nitrate and nitrite as sole nitrogen source. However,
the removal of nitrate and nitrite were higher than that of ammonium. Nitrate and nitrite in
wastewater could be completely removed when their concentrations were up to 13.50 mmol/L and
22.90 mmol/L, respectively. When the three inorganic nitrogen existed simultancously in wastewater,
ammonium, nitrate and nitrate could be removed by strain YL28, the removal of nitrate and nitrite was
higher than that of ammonium. [Conclusion] Strain YL28 would be a promising candidate for
bioremediation of polluted aquaculture wastewater, especially for nitrite-polluted marine culture wastewater.

Keywords: Purple sulfur bacterium, Ammonium, Nitrite, Nitrate
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Figure 1 Effects of initial concentrations of ammonium-nitrogen on removal amount () and removal rate (R) of NH4+-N,
bacteria biomass (ODgg9) and pH in simulated wastewater
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Figure 3 Effects of initial concentrations of nitrite-nitrogen on removal amount (r) and removal rate (R) of NO, -N,
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>

100 -
80 [
60 |
40
20}

R (%)

t(d)

4 HEEUTEKEKS NO, -N BIEBRE(A).
Figure 4 Change of removal rate of NO, -N (A), cell growth (B) and pH (C) in the simulated water with increased time

NO; -N

C (mmol/L). A~ 0 -o— 937 =

2

3

£(d)

13.50 —o- 20.37 -e—

CK 4.27.

Note: NO; -N initial concentration C (mmol/L). A~ 0; -0 9.37; -m— 13.50; —0— 20.37; —e— CK 4.27.

http://journals.im.ac.cn/wswxtbcn

4 5 6

3
£(d)

E AL 2 (B) K&K K pH (C)BERT (8] 22 1k i



829

YL28
YL28
pH
2.4 EHK YL28 X M =R LT RS
pH
YL28 (R) pH
pH 7
6 2d 4d
pH (73%) 6 d
pH pH 9.4
pH
3-4d 4.0 mmol/L YL28
A r . B
O p—o—o 0—0 - 100 08 T/.> é/Q_,q) 19.0

S 20 a " i 8/ ®

) & g

g10: / _95:\? 807 + "E

s . P -] T _e-OD. \

N TR 499 o6 ©PH ® 50
L Lo L ! ! ! !
0 5 10 15 20 25 0 5 10 15 20 25
C (mmol/L) C (mmol/L)

5 WHRAERKEMHAERE®N. ERE®R). BEEREYE(ODgw) A pH BRI
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