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Characterization of azo reduction activity in the strain
Aeromonas hydrophila HS01

WU Chun-Yuan'? LI Qin-Fen'” ZHOU Shun-Gui’* LI Fang-Bai®"

(1. Environment and Plant Protection Institute, Chinese Academy of Tropical Agricultural Sciences,
Haikou, Hainan 571101, China)
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Danzhou, Hainan 571737, China)
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Abstract: [Objective] The purpose was to study azo reduction activity in the strain Aeromonas
hydrophila HSO1 under anaerobic conditions. [Methods] We established the anaerobic system of
HSO1/electron donor/azo dye to investigate the ability of strain HSOI to obtain energy for
growth by coupling the oxidation of electron donors to azo reduction, and further explore the
enhanced azo microbial reduction by the presence of Fe(IIl) oxides. [Results] Within 30 h, HSO1
could reduce 0.45 mmol/L orange I at the expense of 4.35 mmol/L glucose, and the active cells
increased by 27 times in the treatments of HS01/glucose/orange 1. The decolorization rate of or-
ange | reached 87%, 85%, 88%, and 90%, respectively, when citrate, glycerol, sucrose or glu-
cose served as the electron donor. It showed different decolorization rate by pH of 5-10 and
0.5—5.0 mmol/L of initial concentrations of orange I. In the system of HSO01/glucose/orange with
a-FeOOH, decolorization rate increased from 90% to 95%. [Conclusion] HSO1 was capable of
anaerobic respiration on orange I as the sole terminal electron acceptor with glucose as the elec-
tron donor. The decolorization rate depended on the types of electron donor, pH and initial con-
centrations of azo: citrate, glycerol, sucrose or glucose could serve as an effective electron donor
for dissimilatory azo reduction, whereas formate, acetate, propionate, lactate and ethanol do the
opposite; pH of 6.0—8.0 was optimum for azo reduction by HSO1. Dissimilatory Fe(III) reduc-
tion and azo reduction by strain HSO1 occurred simultaneously, and the presence of Fe(Ill) ox-
ides would enhance orange I decolorization.

Keywords: Fe(I1I)/humus-reducing microorganisms, Aderomonas hydrophila, Anaerobic respira-
tion, Azo reduction, Iron oxide
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Fig.1 Chemical structure of orange I
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Fig. 2 Dynamic curves of active orange I (A) and cells
number (B) in the HS01/orange I/glucose system
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Fig. 4 Effects of electron donor types on orange I decolorization by strain HS01 under anaerobic conditions
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Fig. 5 Effects of electron donor on orange I decolorization by strain HS01 under anaerobic conditions

TE: Ar HIATHE-HSO1+4: 1 1; B: Hi4TH+ a7 1L
Note: A: Glucose+HSO01+orange I; B: Glucosetorange 1.

F 1 HSOUESHE VEERBRERDARIRESE I XMEXER BRI

Table 1 Effect of different orange I concentration on anaerobic decolorization in HS01/orange I/glucose system

2 7 B[] 4% 1 i 5% Decolorization rate (%)
Reaction time (h) 0.5 mmol/L 1.0 mmol/L 2.0 mmol/L 5.0 mmol/L
6 32.94+0.064 10.11£0.059 4.56+0.021 1.13+0.010
12 89.29+0.136 74.05+0.094 58.45+0.067 12.02+0.033
18 90.27+0.098 80.79+0.108 66.19+0.082 15.02:£0.054
24 90.76+0.079 87.71+0.089 80.16+0.121 15.46+0.051
48 90.74+0.141 87.80+0.101 84.11+0.099 15.48+0.063
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