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Table 1. Degradation of nitroaromatic compounds and their chlorinated derivatives by different microorganisms

FRHMEMMHEELTETRU SV REIRITEY R

Substrates

Strains

Initiate enzymes

Ring-cleavage substrates

Nitrobenzene

2-Chloronitrobenzene

4-Chloronitrobenzene

2-Nitrophenol

3-Nitrophenol

4-Nitrophenol

2,4-Dinitrophenol

2,6-Dinitrophenol
2,4,6-Trinitrophenol

2-Chloro-4-nitrophenol

4-Chloro-2-nitrophenol
2-Chloro-5-nitrophenol

2,6-Dihalo-4-nitrophenol

2-Nitrobenzoate

3-Nitrobenzoate

4-Nitrobenzoate

2-Chloro-4- nitrobenzoate

Pseudomonas putida HS12
P. pseudoalcaligenes JS45
Comamonas sp. JS765

P. putida OCNB-1
P. stutzeri ZWLR2-1

Comamonas sp. CNB-1,
P. putida ZWL73
Comamonas sp. LW1

P. putida B2,
Alcaligenes sp. NyZ215
P. putida B2

Cupriavidus necator IMP134
Pseudomonas sp. WBC-3

Arthrobacter sp. JS443

R. erythropolis HL24-1
R. erythropolis HL24-2
C. necator IMP134

Nocardioides sp. CB22-2

R. erythropolis HLPM-1
Burkholderia sp. strain SJ98
Burkholderia sp. RKJ 800
Arthrobacter sp. SICon

R. imtechensis RKJ 300

Exiguobacterium sp. PMA

Cupriavidus sp. CNP-8
C. pinatubonensis IMP134
Cupriavidus sp. CNP-8

P. fluorescens KU-7
A. protophormiae RKJ100
Arthrobacter sp. SPG

Pseudomonas sp. JS51
Comamonas sp. JS46
Nocardia erythropolis M1

C.acidovorans NBA-10
Pseudomonas sp. 4ANT
Pseudomonas putida TW3
Ralstonia sp. SJ98
Acinetobacter sp. RKJ12

Nitroreductases

Three-component
Dioxygenases
Nitroreductases

Three-component
Dioxygenases
Nitroreductases

One-component
Monooxygenases
Nitroreductases

Nitroreductases

One-component
Monooxygenases
Two-component
Monooxygenases

One-component
Monooxygenases

Two-component
Monooxygenases
Nitroreductases

Nitroreductases

Two-component
Monooxygenases
Nitroreductases

Nitroreductases
Monooxygenases

Dioxygenases

Monooxygenases

Nitroreductases

Monooxygenases

2-Aminophenol
Catechol

3-Chlorocatechol

3-Chlorocatechol

4-Chloro-2-aminophenol

Catechol

Hydroxyquinol
2-Aminohydroquinone

Hydroquinone
Hydroxyquinol
Hydride-Meisenheimer

4-Nitrohydroxyquinol

Hydride-Meisenheimer

2-Chlorohydroquinone

Hydroxyquinol

2-Aminophenol

2-Aminohydroquinone
6-Halo-hydroxyquinol

3-Hydroxy-2-aminobenzoate
2-Aminobenzoate
Catechol

Protocatechuate

Protocatechuate

Catechol
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The microbial catabolic pathway of nitrobenzene. A: P. pseudoalcaligenes JS45 degrades nitrobenzene

via partial reduction pathway; B: Comamonas sp. JS765 degrades nitrobenzene via dioxygenation pathway.
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Figure 3.

The microbial catabolic pathway of 2-chloronitrobenzene (A) and 4-chloronitrobenzene (B).
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Figure 4.
4-Nitrobenzoate; D: 2-Chloro-4-nitrobenzoic acid.
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The microbial catabolic pathway of nitrophenol. A: 2-Nitrophenol; B: 3-Nitrophenol; C: 4-Nitrophenol.
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Figure 6. The microbial catabolic pathway of halogenated nitrophenol. A: 4-Chloro-2-nitrophenol; B:
2-Chloro-4-nitrophenol; C: 2-Chloro-5-nitrophenol; D: 2,6-Dibromo-4-nitrophenol.
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Abstract: Nitroaromatic compounds are important chemical materials and wildly used in the chemical syntheses of
pharmaceuticals, dyes and pesticides. Inevitably, as hazardous pollutants, nitroaromatic compounds have been
extensively introduced into our surrounding environments because of anthropogenic activities. Microorganisms
play an important role in degrading these recalcitrant contaminants. In the past decades, microbial degradation of
nitroaromatics has been investigated extensively, leading to dramatic progress in understanding the microbial
strategies and associated mechanisms for the degradation of these pollutants. Here we present an integrated review
of the bacterial degradation of nitroaromatic compounds and their halogenated derivatives in the catabolic pathway
and mechanism, microbial chemotaxis, together with bioremediation of nitroaromatics-contaminated environment.
In addition, we propose future research. This review will increase our current understanding of the microbial

degradation process of these toxic and recalcitrant pollutants.
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