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ABSTARCT

Palm oil mill effluent (POME), the most harmful viagrom palm oil
mill was firstly characterized Low nitrogen contewmth high BOD and COD
in the effluent was detected. Carotene and vitakiwere recovered from
crude POME and recovered oil of POME. The residubkecovered from
POME usingn-hexane contained 6.5 g of oil and grease which 15%il
recovery compared to the original (8.5 g). In addit the carotene and
vitamin E concentration of the extracted oil fro®@NE were 2,050 ppm and
650 ppm, respectively. Thereafter, column chronraiplgy was selected for
separation of carotenes and vitamin E from POME eewbvered oil of
POME. The adsorbent (silica gel) was produced frimea hull ash. The silica
product was substituted commercial silica to redveeovery cost. After
column chromatography, the oil content (3-3.5 g)sweot significantly
observed. However, lower concentration of caro{@@00 ppm) and vitamin
E (367 ppm) was noticed in recovered oil of POMEIde POME had highest
carotene (1,800 ppm) and vitamin E (1,000 ppm) eotration. This
suggested that carotene can recover by silica frioe hull ash using-
hexane. However, oil and vitamin E were recoveng@thanol and-hexane.
The overall carotenes which can recovery from #xperiment are 46.51-
87.80%. Therefore, 56.46-69.23% of vitamin recowens also determined
compare to the original content (650 ppm).

The palm wastes including palm oil mill effluent@®E), empty fruit
bunch (EFB), palm pressed fiber (PPF) and palm dteshell (PKS) were

collected and utilized as substrate for acetonasmitethanol production. The

Vi



POME was centrifuge and supernatant was collectadl dilute to 25%
concentration before used. In the other hand, EFBF and PKS were
pretreated with stream explosion at 42%or 60 min. The EFB, PPF and PKS
residues after pretreatment were 95, 96 and 93wf&)( respectively. The
pretreatment residues had lower lignin content vhiggh cellulose content.
The EFB yield highest cellulose content at 66.2%ervard, the ABE was
produced from various treatments with differentnpalastes. It was found
that cultivation ofC. acetobutyricum under 180 mL of diluted POME with 10
g/L of pretreated EFB gave the maximum ABE wasdil8(0.1 g/L acetone,
3.5 g/L butanol and 0.2 g/L ethanol) and 2.0 g/talt@cids (0.8 g/L acetic
acid and 1.2 g/L butyric acid). During cultivatiothe pH decreased to a
slightly acidic pH (from 7.0 to 5.5) due to thecgiroduction (acetic acid and
butyric acid). The ABE production was further reeoy by distillation
method. The supernatant after distillation was eakd for
polyhydroxyalkanoate production. Interestingly, thrgyanic acid profiles
such as acetic acid, particularly propionic andybatacid in distilled
supernatant were analyzed and presented in therdarobQ.1 g/L. Acetic and
butyric present in distilled supernatant are pdgsibused for
polyhydroxyalkanoate production. Maximum growth oRalstonia
eutrophus, polyhydroxyalkanoate-accumulating bacteria, wdsamed
after 60 h cultivation whereas polyhydroxyalkanoa@tncentration and
polyhydroxyalkanoate content showed the same pateag cellular growth.
Small amount of polymer (0.1+0.4 g/L) was firstelged at 6 h of growth and

reached the maximum value at the stationary phtee @0 h (6.5+£0.4 g/L).

Vi



The maximum PHB in the cells was 48.4% of dry eedight (DCW) and
gave the PHB concentration about 3.12+0.24 g/L. gtlgmer was identified
by gas chromatography and ATR-FTIR to be polyhygxyrate

compared with commercial polyhydroxybutyrate.

Keywords. Acetone, Butanol, Carotene, Ethanol, Polyhydroxgmbate,
Polyhydroxybutyrate
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