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ABSTRACT

The aim of this research was to treat wastewater from a cooperative rubber sheet
factory (CRSF) by purple nonsulfur bacteria (PNSB) for increasing efficiency and removal of
sulfide from H,S. Fermented pineapple extract (FPE) was used to stimulate the growth of PNSB
in non sterile rubber sheet wastewater (RAW) under microaerobic light conditions to use as
inoculum and this inoculum was named stimulated indigenous purple nonsulfur bacteria
(PNSBsi). Use of response surface methodology with Box-Behnken design (BBD) found that the
optimal conditions for stimulating the growth of indigenous PNSB were; addition of 2.0% FPE
into RAW, which had a chemical oxygen demand (COD) of 2000 mg/L and an initial pH of 7.0
after adjustment, significantly decreased oxidation reduction potential value to be a reducing
condition and this stimulated PNSBsi growth to reach a maximum of 6.31 x 10" cell/mL within 2
days. Consequently, a central composite design (CCD) was used to determine the optimal
conditions for treating RAW by PNSBsi inoculum under microaerobic light conditions and the
optimal conditions based on the predicted model and actual values from the CCD were 7%
PNSBsi, 0.8% FPE and 4 days retention time (RT) by reducing 91% for COD, 75% for suspended
solids (SS), 61% for total sulfide (TtS) and no detection of H,S. In case of Rhodopseudomonas
palustris P1 was prepared to be used an inoculum with the same method with PNSBsi by
inoculating the strain P1 into RAW and this was called PNSB P1. Optimization conditions of RAW
treatment using CCD on the basis of the predicted model found that a 3% PNSB P1, 0.9 %
added FPE and a 4 day RT were the most suitable conditions as the removal of 98% COD (initial
COD 3,005 mg/L), 79% of SS and 72% of TtS and no observation of H,S. Results of the
verification test had an error of only 4-8 % confirmed removal of COD (initial COD 2,742 mg/L),
SS and TtS at 94, 75 and 66% respectively. However, the efficiency was less than the best set
obtained from the CCD experiment (2 % PNSB P1, 0.75 % FPE and 4 days RT); upon repeating,
this set could reduce 96 % COD, 78 % SS and 71 % TtS. The biomass obtained after RAW
treatment from the best set consisted mostly of R. palustris P1 and thus conditions of this set
were used for further studied. The bacterial population dynamic including PNSB in RAW treated
by inocula either PNSBsi or PNSB P1 and with FPE were investigated using DGGE of nested-PCR-
amplified fragments of the 16S rRNA genes. The diversity and evenness of the community in the
PNSB P1 inoculum was significantly higher (P < 0.05) than that the community in the PNSBsi
inoculum. Only R. palustris was dominant throughout the RAW treatment over 4 days by either
PNSBsi or PNSB P1 inocula; however, a 100% similarity index to the strain P1 was found only in
the RAW treatment by PNSB P1 inoculum. This corresponded to a higher efficiency to treat RAW
that met standard suidelines for using as irrigation water and biomass in the effluent contained

higher amount of essential amino acids when compared to PNSBsi set. Bacterial communities in
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both RAW treatment processes, at starting point (t = 0) in addition of PNSB found 4 main
bacterial populations belonging to 37.5% Y-proteobacteria, 25% [-proteobacteria, 25%

negativicutes and 12.5% flavobacteriia. Besides the 4 main bacterial groups; Ol-proteobacteria,
clostridia and mollicutes were also detected in both communities later during the RAW
treatment for 4 days. Overall results, it can be concluded that both inocula were able to
compete with other heterotrophs and R. palustris P1 showed higher efficiency to treat RAW
than that PNSBsi by producing the quality effluent with by-product as SCP for supplementation
in animal feed. The use of inoculum P1 in an oxidation pond of a CRSF under its optimal
conditions completely eliminated the rotten egg odor and reduced 50% BODsto 217 mg/L. The
effluent was able to use as irrigation water by promoting chilli gsrowth and obtaining a higher
yield than the effluent from a control (p<0.05). In addition, amounts of heavy metals in chilli
fruits from all effluents were in safety levels and lower than that found in a set using tap water
(p < 0.05).

Keywords: fermented pineapple extract, hydrogen sulfide, irrigation water, oxidation pond,

purple nonsulfur bacteria, response surface methodology, rubber wastewater, single cell protein



