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Simultaneous Removal of Nitrogen and Phosphorus Leached from Farming Feed by the Marine Bacte-
ria, Bacillus sp. CK-10 and Bacillus CK-13, Isolated from Shrimp Farming Pond. Chun, Jae-Woo,
Chae-Woo Ma, Hyung-Yeel Kahng', and Kye-Heon Oh*. Department of Life Science, Soonchunhyang Uni-
versity, Asan, 336-600, Korea, 'Department of Environmental Education, Sunchon National University, Sunchon
540-742, Korea — A bench-scale feasibility study was conducted with solid farming feed to evaluate a treat-
ment process for microbiological removal of nitrogen (N) and phosphorus (P). Strains, Bacillus sp. CK-10 and
Bacillus sp. CK-13, were originally isolated from water samples of shrimp farming pond. Simultaneous
removal of N/P in marine media was monitored in the co-cultures, CK-10 and CK-13. As the results, 400 uM
NH, and 400 uM NO5 were eliminated within 12 hours and NOj3 within 36 hours, and 500 uM PO; 3 was
completely disappeared within 36 hours from the media. Cultures of CK-10 and CK-13 were applied for
removal of N/P leached from shrimp farming feed. HPAEC-PAD system was used to analyze sugars in farm-
ing feed,'resulting in resolution of various sugars including glucose, galactose, galatosamine, mannose, and
fucose. 0.2% (w/v) Pulp densities of the farming feed contained approximately 33.3 uM NH,, 12.9 uM NO3,
- 81.5 uM NOj and 248 uM P04 which could dissolved within 72 hours of leaching in aqueous solution fol-
lowed by bacterial removal. Complete bacterial removal of N/P was achieved within 84 hours at 0.2% of the
feed in co-cultures, whereas single cultures removed to incompletion of N/P during the incubation period.
This work demonstrated that test cultures, CK-10 and CK-13 showed effective removal of N/P derived from

shtimp farming feed.
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Fig. 1. Changes in concentrations of residual 400 mM NH4 (@),
400 mM NO; (O), 400 mM NO; ('¥), and 500 mM PO (V)
in co-culture, Bacillus sp. CK-10 and Bacillus sp. CK-13.
Growth of the test culture measured as cell density at 660 nm

(M) and pH ().
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Fig. 2. Sugar analysis of shrimp farming feed by Bio-LC DX; (A) control and (B) shrimp farming feed.
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Fig. 3. Dissolution of NH{ (@), NO; (O), NO; ('¥), and PO}
(V) in artificial sea water from 0.2% shrimp farming feed.
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Fig. 4. Removal of NH{ (@), NO; (O), NO; ('¥), and PO;" (V) from 0.2% farming feed suspension incubated with single cultures,
Bacillus sp. CK-10 (A) or Bacillus sp. CK-13 (B), and co-cultures, Bacillus sp. CK-10 and Bacillus sp. CK-13 (C), respectively.
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