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Abstract: Nitrification is a key step in the global nitrogen cycle. Classically, nitrifying bacteria are chemoautotroph. Recently; bacteria that have
the ability of heterotrophic nitrification have been intensively studied as potential microorganisms that may be used to overcome problems
inherent in the conventional method. This review gives a broad overview of the current status of heterotrophic nitrification including the

heterotrophic species which nitrify activelys optimal condition for nitrification; heterotrophic mnitrification pathways enzymatic system and isolation

methods. Alsos the promising prospects of heterotrophic nitrification are especially introduced.
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Table 1 Typical heterotrophic species which nitrify actively
91 44 PR [EReALRY| AW fig e 4 A1 R BIFA R MR
Aerobacter aerogene"'! HA TR - -
Alcaligenes faecalis ATCC1971 gl A NO; 32C =
Alcaligenes faecalis TFO14479"171 R NA NO; 20°C/pH7.0 &
Alcaligenes faecalis 11 Lis] A NO; &M% 30C 2
Alcaligenes faecalis No. 4b!] HA NO; ~F& i 20 ~37C 2
Alcaligenes faecalis strain TUp? HA NO; &l 30°C/pH8.0 2
Arthrobacter globifourmis[ 16] HA Rk - —
Arthrobacter sp. Li6.21] NG NO; &M /NOy 28°C/pH7.0 —
Aspergillus ﬂams["’] ARV RN EY  RRFR/NOS — —
Aspergillus parasiticus Lio] A NOy — —
Aspergillus wentiit'] NO; NO; — —
Bacillus cereust] A NO; 30°C/pH7.0 sz
Bacillus licheniformist? WA NO5 30°C/pH7.0 =
Bacillus sp. LY A NO; &l 359 /pH8.0 =
Bacillus subtilis™ A NO5 30°C/pH7.0 =
Brevibacillus sp. LY WA NO; &l 35%C/pH8.0 =
Chiorella sp.t"®) A NO; — —
Flavobacterium sp. L1e) IS NOy — —
Mortierella pulchella Linnem'™ 2A NO; 20°C/pH5.0~6.2  —
Mucor hiemalis Wehmer™) A NO; 20C/pH5.0~6.2  —
Mycobacterium phlei[ 16] A TRRIR - -
Neurﬂsporll Cr(lSS(l[]f)] /i‘k?i {E;éﬂljpﬁ&i - -
Nocardia sp. Li6] 75 A E Y NOy — —
Proteus sp. L6 Ff NO; — —
Pseudomonas aemginosa[ 16] 75 A A Y NOy — —
Pseudomonas putidat™’ A NO; ~Fli% 25°C/pH7.0 =
Pseudomonas strain M19-26 HEAHE NOy =il —
Rhodococcus sp . strain HNI s NOy — —
Streptomyees sp. 116 HA D Yt o S— -
Thiosphaera pantotropha A2t WA NO; 37°C/pH8.0 =
Ustilago sphaerogena Lis] A R - -
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Fig.1 Comparison between the metabolisms in inorganic and

organic pathway during heterotrophic nitrification
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Fig.2  Scheme for reaction during heterotrophic

nitrification and autotrophic nitrification
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