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In this study, Azotobacter vinelandii ATCC13705 (A. vinelandii), which is a
free-living, nitrogen-fixing, gram-negative, and aerobic rod bacterium, was need to
evaluate its ability to biodegrade tetracyanonickelate (TCN) under different
conditions. Results show that A. vinelandii was able to biodegrade various
concentrations of TCN (1, 10, and 20 mM) under aerobic conditions. Higher
degradation rate of TCN, higher nitrogenase activity, higher oxygen consumption, and
higher specific growth rates were also observed at log growth period. Results suggest
that the hypothesis of respiratory protection of nitrogenase is supported. Moreover,
the addition of ammonia (1, 5, and 10 mM) would cause the decrease of TCN
degradation rate (28% during a 24-hr incubation period. Inhibition of TCN
degradation (degradation rate 16%for 24 hrs) was observed when nitrite (5 and 10
mM) was added into the growth medium. Furthermore, the addition of 8%o0f glucose
would significantly enhance the TCN degradation by the resting cells (degradation
rate 43%for 8 hrs) . Results from this study provide usinsight into the characteristics
and mechanisms of TCN conversion by A. vinelandii.
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Azotobacter vinelandii ATCC 13705

Burk nitrogen-free Burk’s medium
CaCl, 064 mM K,HPO,; 3.7mM MgSO, 0.81 mM NaMoO,
0.004 mM KH,PO, 12mM FeSO, 0.01mM NaCl 1.3mM 0.1N
HCI pH 7.0 Wong, 1993 Glucose 120 AS-1080L
0.8%

TCN

TCN TCN 267 nm
HITACHI U 2000 TCN
267 nm TCN
Rollinson et al., 1987 Silva-Avaloset al., 1990

eppendrof 400p L 200p L Sodium phenate 0.312M

NaOH 100 mL 25 ¢ phenol 200p L Sodium
nitroprusside  0.01% 200p L Sodium hypochlorite 6%

30 HITACHI U 2000 630 Nnm

Fawcett and Scott, 1960 Rollinson et al., 1987

Formamide
eppendrof 0.2 mL 02mL35N NaOH 0.2mL
2.3 M Hydroxylamine hydrochloride 60 10
02mL 4NHCI 02mL 1.23M FeCl; 5
HITACHI U 2000 540 nm Kunz et al., 1992
Fromate
eppendrof 0.02 mL NAD solution 0.05M( -NAD  0.16 mL
0.80 mL phosphate buffer 50 mM, pH 7.0 HITACHI U 2000
340 nm Ex 0.02 mL formate dehydrogenase
20U / mL 2~4 Hitachi U 2000

340 nm Hopner and Knappe, 1974
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Fig. 1. The growth curve of A. vinelandii and TCN degradation in Burk’s
medium contained 20 MM TCN. o cedlsgrowth curve a4

consumption of 20 mM TCN.
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Fig. 2. The degradation of TCN and the formation of formamide by A.-
vinelandii resting cells O.D.ggp nm  1.00, cell mass 0.5 mg /

mL  inBurk’'smedium. o 10mM TCN o formamide.
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Fig. 3. The degradation of 1mM TCN and production of ammonia by A.-
vinelandii resting cellsin Burk’s medium. ImMMTCN o

amounts of ammonia.
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Fig. 4. The degradation of 1mM TCN and production of ammonia by A.-
vinelandii resting cells in Burk’s medium with the addition of 0.8%

glucose into 16 hours cultures. ImMMTCN o amountsof

ammonia.
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