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Fig.1 Effects of carbon source on removal of ammonium (a), nitrite (b), nitrate (c), bacterial growth (ODggo, d) and pH (e) in seawater
simulated in high concentration of inorganic nitrogen
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Fig.2 Effects of organic nitrogen sources on bacterial growth (ODggo, a) and pH (b) in simulated seawater
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Fig.3 Effects of nitrogen sources on removal of ammonium (CJ), nitrite ( A ), nitrate (©) in simulated seawater
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Fig.4 Effects of pH on removal of ammonium (a), nitrite (b), nitrate (c), bacterial growth (ODeg, d) and pH (e)
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3 , 2000) NO,-N
YL28
+ - .
N{I4 -N  NO, -N(Colt et al, 1981; Foss et . YL28
al,2009) NO;-N , ’ NO; -N
(50mg/L) NO;-N s APB
NO; -N (
NH;-N  NO; -N(Gutierrez-Wing et al, 2006; 2013) ’
, 2011), 80.50mg/L NO; -N,
, , NO; -N
APB ,
( ) HoS ) ,
NH;-N NO,-N H,S , , NO; -N
( , NO; -N ; ( )
2010; , 2012) , , NHj -N
5 , NO,-N NO;-N
, (Rhodobacter ,
capsulatus) NH;-N NO;-N ,
( , 1999), Rhodobacter sp. APB ,

S( , 1995)  Rhodobacter sphaeroides P



6 : (Marichromatium gracile) 1223

, , , 2010. RPD-1
, 34(7): 1—7
) ) , 1995.
, 16(6): 21—23
) , , 1999. NH; NO,
, S1(23): 92—96
R R , 2007. Bacillus sp.,
LY . ,28(6): 1404—1408
, R , 2011.
, 51(2): 249—255
, , ,2010. , ,pH
2-8
,6(4): 1—5
) ) , 2012.
COD . , 31(4): 435—440
, , , 2011.
, 51(10):
1318—1325
) ) , 2006.
, 37(4): 607—610
, , , 2000. P4
,34(11): 1579—1582
, , , 2014.
, 41(5):
824—831

APHA A, WPCF, 1998. Standard methods for the examination of
water and wastewater. American Public Health Association,
Washington DC.

Burford M A, Williams K C, 2001. The fate of nitrogenous waste
from shrimp feeding. Aquaculture, 198(1): 79—93

Colt J E, Armstrong D, 1981. Nitrogen toxicity to crustaceans,
fish, and molluscs. In: Allen L J, Kinney E C eds.
Proceedings of Bio-engineering Symposium for Fish Culture.
Fish Culture Section of the American Fisheries Society (FCS
Publ.1) Bethesda, MD: 34—47

Corey P, Kim J K, Duston J et a/, 2013. Bioremediation potential
of Palmaria palmata and Chondrus crispus (Basin Head):
effect of nitrate and ammonium ratio as nitrogen source on
nutrient removal. Journal of Applied Phycology, 25(5):
1349—1358

Diaz V, Ibaiez R, Gomez P et al, 2012. Kinetics of nitrogen
compounds in a commercial marine Recirculating
Aquaculture System. Aquacultural Engineering, 50: 20—27

Foss A, Imsland A K, Roth B et al, 2009. Effects of chronic and
periodic exposure to ammonia on growth and blood
physiology in juvenile turbot (Scophthalmus maximus).
Aquaculture, 296(1—2): 45—50

Gutierrez-Wing M T, Malone R F, 2006. Biological filters in
aquaculture: trends and research directions for freshwater
and marine applications. Aquacultural Engineering, 34(3):
163—171

Qi Z, Zhang X H, Boon N et al, 2009. Probiotics in aquaculture of
China—Current state, problems and prospect. Aquaculture,
290(1): 15—21

Triiper H G, Pfennig N, 1992. The family chlorobiaceae. In:
Balows A, Triiper H G, Dworkin M eds. The Prokaryotes: A
Handbook on the Biology of Bacteria: Ecophysiology,
Isolation, Identification, Applications. Springer-Verlag,
Berlin, Germany: 3583—3592

Yusoff F M, Banerjee S, Khatoon H er al, 2011. Biological
approaches in management of nitrogenous compounds in aquaculture
systems. Dyhamic Biochemistry, Process Biotechnology and
Molecular Biology, 5(Special Issue 1): 21—31

Zhou Q, Li K, Jun X et al, 2009. Role and functions of beneficial
microorganisms in sustainable aquaculture. Bioresources
Technology, 100(16): 3780—3786



1224 45

INFLUENCES OF LOW-MOLECULAR-WEIGHT ORGANIC CARBON AND NITROGEN
SOURCES ON GROWTH AND INORGANIC NITROGEN REMOVAL BY
MARICHROMATIUM GRACILE STRAIN YL28

JIANG Peng, ZHAO Chun-Gui, YANG Su-Ping
(Department of Bioengineering and Biotechnology, Huaqiao University, Xiamen 361021, China)

Abstract The effects of low-molecular-weight sugar, organic acid, alcohol, and organic nitrogen, as well as pH on the
removal of high-concentration inorganic nitrogen from simulated seawater were investigated by purple sulfur bacteria
Marichromatium gracile strain YL28. The results show that high-concentration of nitrate and nitrite could be completely
removed from simulated wastewater with strain YL28 when grown on glucose, sodium acetate, and ethanol as the sole
carbon source, the removal rate of ammonium reached 93.40%, 84.55%, and 66.63%, respectively. Sodium acetate was the
best carbon source for the cell growth. The removal efficiency to ammonium by the strain was apparently decreased in the
presence of peptone or urea. The optimal pH for the removal of ammonium, nitrite, and nitrate was in the range of 6.0 to
9.0. These results suggest that strain YL28 is capable of removing high-concentration inorganic nitrogen from mariculture
wastewater; and the removal capacity to ammonium with the strain was markedly affected by high-concentration organic
nitrogen compounds such as peptone and urea, whereas the removal to nitrite and nitrate kept at a high level. This study
would be applicable for treating wastewater with anoxygenic phototrophic bacteria in aquaculture.
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