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Abstract E 4 6 J 7 8

The objective of this research was to test the effectiveness of ammonia, nitrite and
nitrate reduction by Bacillus in ammonia synthetic medium and nitrate synthetic
medium. Then, strains with high potential were employed to further investigate their
efficiency in mud medium for product development in industry.

The 10 strains of Bacillus ; 6 strains of B. subtilis; KMP-BCD-1, KMP-BCI-1, KMP-
BCI-2, KMP-BCP-1, KMP-CU4 and KMP-N001, 2 strains of B. licheniformis; KMP9
and KMP-N5001, B. polymyxa KBS9 and B. pumilus KMP-T061, were tested for
efficacy to reduce NH3-N, NO,-N and NOj3-N in synthetic medium. B. polymyxa KBS9
and B. subtilis KMP-CU4 were identified as the best candidate for NH;-N and NO;™-N
reductions. NH3-N and NO;-N present in the medium was reduced from initial
concentration of 491.1£0.002 and 68.1+1.0 mg/L to 214.6+0.003 and 25.2+1.0 mg/L, or
about 56 and 63% removal efficiency, respectively. However, all tested strains of
Bacillus were incapable of removing NO,-N and NO3-N when cultivated in ammonia
svnthetic medium.

The reductions of NH;-N, NO,-N and NO;-N by B. polymyxa KBS9 and B. subtilis
KMP-CU4 were, subsequently, investigated in mud medium (model pond) whose
initial concentration of ammonia and inoculums were at 10 ppm and 10° cfu/ml final
cell concentration in mud medium. The experiments were set on 2 condiuons: (1)
sterilized mud medium and (2) non-sterilized mud medium. The removal efficiency of
NH;-N in sterile mud medium by B. polymyxa KBS9 and B. subtilis KMP-CU4 was
found to be only 25 and 37%, respectively. However, it was interesting to note that in
non-sterile mud medium, both strains totally removed 10 ppm ammonia from the
medium within 30 hrs. However, ammonia was also removed by the natural strains in
non-sterile mud medium (control; no culture added); however, at slower rate than that
observed with medium supplemented with the selected strain, approximately 12 hrs
longer. The accumulation of nitrate and nitrite at the unharmful level to shrimp, only
0.013 mg/L of NO;-N and 10.93 mg/L NO;-N was noted which may be due to
nitrification and de-nitrification reaction taking place in the system.

Keywords: Ammonia/ Nitrite/ Nitrate/ B. polymyxa/ B. subtilis
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