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Abstract An autotrophic hydrogen-oxidizing bacterium, named Rhodoblastus sp. TH20, was successfully
enriched and isolated from municipal activated sludge in a domestic wastewater treatment plant. With simulated
ammonium-containing wastewater as culture medium, the strain could utilize H, and CO, as energy and carbon
sources respectively and the growth conditions were optimized at 25°C, 160 rpm and pH=7.0. At initial
concentration of 100 mg/L, efficient ammonium removal (>99%) was achieved within 72 hours. Up to 77.8% of
ammonium was assimilated to organic nitrogen and stored intracellularly, while the rest ammonium was
transformed to gaseous N,. These results indicated that Rhodoblastus sp. TH20 was able to efficiently convert
ammonium into microbial protein, thereby providing a sustainable pathway of wastewater treatment.
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Fig. 1 Field emission scanning electron micrograph (a) and Gram staining (b) of Rhodoblastus sp. TH20
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§|7—Methylavirgula sp. strain Br1-9 (KY908237.1)
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Fig. 2 Phylogenetic trees based on 16S rRNA gene sequence of Rhodoblastus sp. TH20
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Fig. 3 Effects of temperature on cell growth and ammonium removal by Rhodoblastus sp. TH20
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Fig. 4 Effects of initial pH on cell growth and ammonium removal by Rhodoblastus sp. TH20
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Fig. 5 Effects of shaking speed on cell growth and ammonium removal by Rhodoblastus sp. TH20
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0.3
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0 6 12 18 24

36 42 48 54 60 66 T2

e /b

6 #1% NH4'-N iR EEXt Rhodoblastus sp. TH20 B ¥k 4 < F1 NH,*-N = 59 2210
Fig. 6 Effects of initial NH,'-N concentration on cell growth and ammonium removal by Rhodoblastus sp. TH20
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Fig. 7 Cell growth of Rhodoblastus sp. TH20 and species distribution of nitrogen accordingly

S AE AR ) b Ta] 25 4 ot (an B LA B9 NO5™-N A1 NO, -
N)o BR/NE 1 A S A I S FGR AN, 70%0 1
1) NH, -N 58 2 4 ik iy, DA HLA B IE L A7
[ S

& 7(b)H, TH20 415 L NO; -N by ME— ) &K,
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Fig. 8 Essential amino acids profile of the microbial biomass produced under ammonium by Rhodoblastus sp. TH20 compared with
bacterial meal, fishmeal and soybean meal®"!
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