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Detection and Enrichment of ANAMMOX Microorganisms from Activated Sludges
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Anaerobic ammonium removal was observed in batch tests using a denitrifying sludge from an industrial wastewater
treatment plant and an intermittent nitrifying-denitrifying sludge from a mixed piggery domestic wastewater treatment
plant after 92 and 84 days, respectively. The simultaneous removals of ammonium and nitrite with nitrate production at
ratios corresponding to that reported for the Anammox process were observed. Their specific ammonium conversion rates
following one year of incubation after the first detection were 0.260 and 0.281 g N g protein-d™, respectively. Using 16S
rDNA sequence analysis, one of the sludges was confirmed to have an organism with a 99.2% similarity to the first
reported Anammox bacterium, a deeply branching planctomycete, Candidatus Brocadia anammoxidans. In addition, the
other sludge contained an organism with a 98.9% similarity to the Anammox planctomycete, Candidatus Kuenenia

stuttgartiensis.
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Fig. 1 The metabolic pathway of ANAMMOX process
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- Table1 The characteristics of the wastewater treatment plants for

source of test sludges

Sludge | Type of wastewater treatment plant SRT
A Denitrification sludge from Approximately
industrial wastewater treatment plant | | month

B Nitrification + Denitrification sludge | Longer than 1

from industrial wastewater treatment | month
plant
C Intermittent Nitrification + Approximately

Denitrification sludge from piggery 2 months
wastewater and domestic wastewater
treatment plant

D Sludge from night soil treatment Longer than 1
plant month

Table2 Composition of medium for cultivation

(NH,),S0, 118 ~ 566mg
NaNO, 123~ 591mg
NaNO, 121 ~ 182mg
KHCO, 500mg
KH,PO, 27.2mg
CaCl, - 2H,0 180mg
MgSO, * TH,0 120mg
Trace element I 1m/
Trace element I1 1m/
water 1
Trace element I (g- /")
EDTA 5
FeSO, S
Trace element IT (g-/)
EDTA 15 NaMoO, * 2H,0 0.22
ZnSO, = 7H,0 0.43 NiCl, = 6H,0 0.19
CoCl, * 6H,0 0.24 NaSeO, * 10H,0 0.21
MnCl, « 4H,0 0.99 H;BO, 0.014
CuSO, * 5H,0 0.25
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Gas syringe Sampling syringe

N, gas
medium

sludge —— \

Fig. 2 Experimental device for cultivation
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Fig.3 The change of nitrogen concentration during 120 days of incubation
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Fig.4 The change of ammonium and nitrite removal rate and nitrate production rate after the detection of ammonium removal

Table 3 Specific ammonium conversion rate for two acclimated sludges

Sludge Specific ammonium conversion rate
(g NH,-N" g Protein’ day")
Sludge 4 0.260
Sludge C 0.281
Reported microorganism 0.907
(Strous et al., 1998)
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Fig.5  Phylogenetic tree reflecting the relationships of microorganisms having ANAMMOX activity
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