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Table 1  Examples of prokaryotic and eukaryotic heterotrophs which nitrify
5 Species Substrate Product
o ; Arthrobacter globiformis Ammonium Hydroxylamine
N.0 Aspergillus flavus Ammonium Monohydroxamic acid
Streptomyces sp. Ammonium Monohydroxamic acid
Mycobacterium phlei Ammonium Dihydroxamic acid
Aerobacter aerogenes Ammonium Dihydroxamic acid
Rhodotorula sp. Ammonium Dihydroxamic acid
Ustilago sphaerogena Ammonium Trihydroxamic acid
Neurospora crassa Ammonium Trihydroxamic acid
Streptomyces griseus Ammonium Trihydroxamic acid
Thiosphaera pantotropha Ammonium Nitrite "
Proteus sp. Hydroxylamine Nitrite
Alcaligenes sp. Oximes Nitrite *
Pseudomonas aeruginosa Aliphatic nitro compounds Nitrite
’ Flavobacterium sp.  Aromatic nitro compounds Nitrite
o Nocardia sp. Aromatic nitro compounds Nitrite
Kuenen Chlorella sp. Ammonium Nitrate
| Aspergillus parasiticus Ammonium Nitrate
Aspergillus wentii Nitrite Nitrate
Aspergillus flavus Aliphatic nitro compounds Nitrate
Pseudomonas sp. Aromatic nitro compounds Nitrate
" Bacteria known to simultaneously denitrify to N,O or N, .
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Fig.1 Scheme for the electron transfer and charge separation during heterotrophic nitrification in Paracoccus denitrificans .
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Fig.2 Scheme for nitrogen removal pathway during heterotrophic nitrification proposed by Richardson.
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Study progress on the mechanism of heterotrophic nitrification

HE Xia LV Jian HE Yi—liang%
School of Environmental Science and Engineering — Shanghai JiaoTong University

ZHAO Bin LI Chun-jie
Shanghai 200240  China

Abstract Nitrification plays an important role in the nitrogen cycle. Autotrophic bacteria have traditionally been regarded
as the nitrifying agents. However research in last few decades has established that a lot of heterotrophic microorganisms
also make contribution to nitrification. Heterotrophic nitrification has become an issue for scientific research and
environment management. In this overview both the location of heterotrophic microorganisms and the methods of
detection and isolation which take the polyphyletic nature of heterotrophic bacteria into account are briefly presented. The
study on the mechanism which focuses on the enzymes functional genes electron transfer and metabolism pathway of
heterotrophic nitrification are mainly reviewed. In the end the problems lying in the research of the mechanism of the
heterotrophic nitrification are proposed and future research directions are suggested.
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