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To remove excess nitrate from the agricultural environments, Enterobacter amnigenus GG0461 has
been isolated as a bacterial strain having high capability of nitrate uptake activity. This strain was
able to remove nitrate more than 3,000 ppm (50 mM) in the Pseudomonas agar F (PAF) medium.
Therefore, it could be a candidate strain for a nitrate scavenger in the various contaminated
environments, such as agricultural soils, livestock sewage, and industrial wastewater. In order to
develop medium for the large-scale production of the strain GG0461, each component of PAF
medium was replaced with the corresponding commercial product and the optimal conditions for
bacterial growth and nitrate uptake activity were measured. Glycerol was replaced with the
commercially available product and the nitrogen source was substituted with commercial tryptone,
yeast extract, soybean meal, and fermented fish extract. Bacterial growth and nitrate uptake
activity were maximal in the media containing 2% tryptone, followed by yeast extract, soybean
meal, and fermented fish extract. The pH of the growth medium containing 2% tryptone was
decreased by the bacterial nitrate uptake, suggesting that the nitrate uptake is mediated by a
nitrate/proton antiporter. This result shows that the medium containing commercial tryptone was
good enough for the physiological activity of the strain GG0461. Each component of PAF medium
was successfully replaced with the corresponding commercial product except peptone. In
conclusion, the composition of medium for the cultivation of the strain GG0461 was determined as
2% tryptone, 1% glycerol, plus required salts according to the composition of PAF medium.
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Fig. 1. Effects of various nitrogen sources on the microbial growth
and nitrate uptake. Con, control; T2, 2% tryptone; Y2, 2% yeast
extract; T1+Y1, 1% tryptone plus 1% yeast extract; S2, 2% soybean
meal.
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Fig. 2. Effect of incubation temperature on the microbial growth
and nitrate uptake. Tryp, 2% tryptone; Yeast, 2% yeast extract.
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Fig. 3. Effect of tryptone and pH on microbial growth and nitrate
uptake. Nitrogen source of PAF medium was replaced with 2%
commercial tryptone.
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Fig. 4. pH changes during the incubation of GG0461. Acidification
upon microbial growth in the media containing various nitrogen
sources was measured in the absence (A) and presence (B) of 50 mM
nitrate. Tryp, 2% tryptone; Yeast, 2% yeast extract; Soy, 2% soybean
meal.
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Fig. 5. pH changes in the media at different initial pH’s. (A) pH
difference before and after incubation at the indicated initial pH. (B)
pH difference obtained by subtracting the pH of control media from
the pH of nitrate-added media.
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Fig. 6. Growth and nitrate uptake of GG0461 at various media.
Various media were prepared with fermented fish extract, corn syrup,
glycerol, and salts. F, 2% fermented fish extract; M, 0.15% MgSOy,; P,
0.15% K,HPO,; C, 1% corn syrup; G, 1% glycerol.
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