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Abstract

Fish processing industry is one of the major agro-industries in Southern
Thailand The occurrence of photosynthetic bacteria in the wastewater treatment
system of this industry was previously reported. The isolation and identification of
photosynthetic bacteria from fourteen wastewater samples collected from three fish
processing factories were carried out. Four strains; Ts, R4, Rs and R, were isolated, all
strains belong to Family Rhaodospirillaceae, the purple non-sulfur bacteria, and
identified as Rhodocyclus gelatinosus. Cultivation in synthetic media (G5) under four
different conditions revealed that under anaerobic-light (800-1000 lux) condition, the
bacteria contained 87% higher level of carotenoid and bacteriochlorophyll (11.1-12.6
and 102.5-108.1 mg/g dry cell weight, respectively) than the values obtained from
aerobic condition. However, under aerobic condition, these cultures gave maximum -
dry cell weight in the range of 1.41-1.53 g/L. which were 22-38% higher than those
obtained under anaerobic condition. In addition, the specific growth rates (0.04-0.06 h’
"Y were 2 times higher when compared to values from anaerobic cultivation (0.02-0.03
h™"). The protein content of all strains were in the range of 32.7-48 3% while the COD
removal was in the range of 23.7-38.9% No growth was observed under anaerobic-
dark condition.

Cultivation of the four strains of photosynthetic bacteria in different sources of
wastewater from a fish processing plant was carried out. Re. gelatinosus R, grew very
well in tuna condensate 1/10 diluted with prawn blanching water. The specific growth
rate was 0.33 h™' and celf vield was 0.263 g/g COD. The maximum cell mass was 4.5
g/l and the COD reduction was 80.8%. The optimum condition was found to be the
initial pH of 7.0 and light intensil?y of 3,000 lux. The maximum cell mass with the
specific growth rate of 0.03 h™ was 5.6 g/l and the cell contained 50.6% protein, 1.27
ug vitamin B12 per 100 g dry cell weight, 1.2 mg carotenoid and 11.8 mg
bacteriochlorophyll per g dry cell weight. The COD reduction was 85.8%. Addition of
different carbon sources and fatty acids had no effect to further cell mass concentration
and cell component.

The effect of aeration rates (1.0, 2.0, 3.0 vvm) on growth in diluted tuna
condensate was studied using the 24 h culture previously grown in G5 medium under
anaerobic-light condition. It was found that the biomass slightly increased while the
pigment content decreased as the aeration rate increased. Aluminum and iron
coagulants were tested for the recovery of biomass. Alum was found to be better than
ferrous sulfate with 98.8% of biomass was precipitated at the lowest concentration (70
mg/l) tested.
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