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Abstract

Analysis of composition of palm oil mill waste materials for compost production
revealed that palm press fiber (PPF) contained the highest total organic carbon (TOC) (53.44 %
dry weight), decanter cake (DC) had the highest total nitrogen (2.37 % dry weight), while palm
ash contained the highest phosphorus (P,0,) and potassium (K,0) (0.92 and 1.93 % dry weight,
respectively).

Effect of PPF to DC ratio (1:1, 3:1 and 5:1) for compost making was studied using
the mixed culture LDD.1 that as an inoculum, adjusting the moisture content to 50-70 % and
adding palm ash to pH of 7-8. The optimum ratio of PPF to DC was found to be 1:1 with the
minimum fermentation time (40-45 days). The carbon to nitrogen (C/N) ratio decreased from
37.88 : 1 to 17.53 : 1. The maximum temperature during fermentation was 67.5 °C. The compost
had 48.87 % moisture content, pH 7.61 and N-P,0,-K,O of 2.26-0.86-1.85 % dry weight,
respectively. At the end of 60 days incubation, the temperature inside the compost pile was 26.5
°C which was similar to the ambient temperature. The compost was black and crumbly. Effect of
inoculum source; LDD.1, F-60, EM and mixed culture of Rhizopus sp. ST4 and Rhizopus sp.
ST29, on compost production was studied and compared with the control. The optimal inoculant
was LDD.1 giving the compost with C/N ratio of 16.37 : 1 after 40 days incubation and during
fermentation, with the highest temperature reached 67.5 °C. At the end of 60 days of incubation,
the compost had the temperature decreased of 26°C with the moisture content of 45.01%, pH 7.40
and N-P,0,-K,O o0f 2.18-0.92-1.91 % dry weight. The compost was black and crumbly.

Production of 5-aminolevulinic acid (ALA) from Rhodobactor capsulatus SS3 was

carried out in a 5 L fermentor containing glutamate-malate medium (pH 6.5) supplemented with
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3% NaCl, 10 mM glycine, 40 mM succinate, 0.5 g/L propionic acid, 15 mM MgCl, and 10 pM
pyridoxal phosphate under microaerobic-light (3 klux) condition at 37 °C for 96 h. Effect of
addition of 5 mM levulinic acid (LA) three times at 24, 48 and 72 h cultivation was studied.
Results indicated that R. capsulatuus SS3 gave the highest extracellular ALA production of 747
uM and biomass of 1.15 g/L after 84 h cultivation.

The culture broth mixed with the compost was used to study the response on growth
of water spinach (Impomoea aquatica Forsk.) and spring onion (Allium cepa var. aggregatum)
using culture broth with different ALA concentrations of 0, 0.06, 0.6, 6, 60 and 600 uM
compared with the control. Results indicated that water spinach receiving the compost mixed
with culture broth containing 6 pM ALA showed the maximum height of 36 cm, fresh weight
of 4.10 g/sample, dry weight of 3.77 g/sample, with chlorophyll a, chlorophyll 5 and total
chlorophyll of 4.26, 3.17 and 7.43 mg/L, respectively. For its effect on spring onion, it was
found that spring onion receiving the compost mixed with culture broth containing 60 uM ALA
gave the maximum height (36.5 cm), fresh weight (11.28 g/sample), dry weight (9.78 g/sample),
chlorophyll a, b and total chlorophyll (4.31, 2.98 and 7.29 mg/L, respectively). However,
the water spinach and spring onion with the addition of compost mixed culture broth containing
with 6 and 60 pM ALA had lower growth when compared to those receiving the chemical

fertilizer (15-15-15).



