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Table 1. Some denitrifying phosphorus accumulating organisms (DPAOs) that have been reported
Classification The initial The initial
concentration concentration
Sample sources and removal and removal Reference
Family Genus or species efficiency of efficiency of
NO, ™ (mg*L™'/%) PO,* (mgL™'/%)
Rhodobact Paracoccus denitrificans SBR 545 /82 17.5/92 3]
rodobacteraceae Paracoccus sp. Activated sludge 1.5 /79 24.5/87 [6]
Candidatus Accumulibacter
Rhodocyclaceae phosphatis Activated sludge 50/100 12/100 [7]
Thauera mechrenichensis SBR - - [8]
Azoarcus tolulyticus SBR - - [8]
Bacillaceae Bacillus cereus SBR 30/90 24.5/87 [9]
Xanth s
Vant om(?rlas Stenotrophomonas maltophilia Surface sediments 100 /75 175/79 [10]
Campestris
" I Acinetobacter johnsonii Surface sediments 100 /77 175/78 [10]
oraxettaceae Acinetobacter sp. The wastewater of food factory 614/38 19/64 [11]
Synechococcaceae Synechococcus elongatus Shrimp aquaculture wastewater 23/44 6.7/88 [12]
Peoud 4 Pseudomonas putida Wastewater of Daqing wetland 360/ >98 95.1/>97 [13]
Seuaomonadaceat  peudomonas sp. The biological fluidized bed reactor 336! /100 279/100 [14]
S ja sp. 614 /40 19/66 11
Enterobacteriaceae Ret‘lr;rlltell(;aﬂ()zquatilis The wastewater of food factory 614;40 13;58 El l%
Comamonadaceae Comamonas aquatica Surface sediments 100 /78 175/82 [10]
Hyphomicrobiaceae Hyphomicrobium sp. Activated sludge - - [15]
Phyllobacteriaceae Aminobacter sp. Activated sludge - - [15]
* 1 The initial concentration of NH, * N (mg*L°1).
H R P I RS NO, W NO, A L T Ak
2 ORI A PR S99 4 A6 AE B B0 N, /N, 0 R [ 31K
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+ The blue arrow line represents NAD+ working as the coenzyme to generate NADH,
——— The pink arrow line represents FAD+ working as the coenzyme to generate FADH,

— The red arrow line represents the process that may be effected by HNO,
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Figure 1. The schematic diagram of the mechanisms in the denitrifying phosphorus accumulating process . A: Anaerobic phase; B: Aerobic
phase/oxygen deficient phase (black dotted lines stand for either one of the two pathways) . VFA, Volatile fatty acids; EMP, Embden-Meyerhof-
Parnas pathway; ED, Entner-Doudoroff; NADH,, Nicotinamide adenine dinucleotide; FADH,, Flavin adenine dinucleotide; PHB,

polyhydroxybutyrate; PHV, polyhydroxyvalerate; PH2MB, polyhydroxy-2-methylbutyrate; PH2MV, polyhydroxy-2-methylvalerate; ATP , adenosine

[18 -19]

triphosphate; ADP, adenosine diphosphate; AMP, adenosine monophosphate; ATP-ase, ATP synthase; Poly-P, polyphosphates; Pi,
orthophosphate;; AcCoA, Acetyl-CoA; Propionyl-CoA, propionyl coenzyme A; PPX, exopolyphosphatase; PPK, polyphosphate kinase; pmf, proton
motive force; E.T. C, electron transport chain; AP, transporters; Nar, Nitrate reductase; Nir, Nitrite reductase; Nor, Nitric oxide reductase; Nos,

Nitrous oxide reductase.
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Denitrifying and phosphorus accumulating mechanisms of
denitrifying phosphorus accumulating organisms
(DPAOs) for wastewater treatment —A review

Hongting Yu, Min Li°

School of Life Science, Fujian Normal University, Fuzhou 350108, Fujian Province, China

Abstract: Eutrophication has raised increasing concerns due to its adverse effects on creatures. It is widely accepted that
microbes are capable of removing nitrogen (N) and phosphate (P) via denitrification and P accumulation. So far, several
strains can do this work. Therefore, more studies are focused on looking for micro-organisms that have both denitrification
and P accumulation ability. Whether exposed to aerobic or anaerobic environment , microbial N and P removal
mechanisms differ. Proton Motive Force and Electron Acceptor Theory are involved in the chemical process, whereas
denitrifying enzymes polyphosphate kinases are regarded as the leading participators in the enzymatic systems. Studies have
shown the influences of N on P accumulation, but further investigation should identify the influences of P on N removal.
Here we reviewed the aspects of N and P removal mechanisms in denitrifying phosphorus accumulating organisms
(DPAOs) and their potential to remove N and P from water system. Moreover, future works on clarifying denitrifying
phosphorus accumulating mechanisms in depth and improving efficiency of removing N and P by DPAOs are provided.

Keywords: eutrophication, denitrifying phosphorus accumulating organisms ( DPAOs), gene coding, enzymes,

wastewater treatment
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