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Combined Physical And Chemical Treatment Of Oil Palm Empty Fruit Bunch For The Production Of 
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Hazirah Binti Abd Hamid1, Zainul Akmar Zakaria2, Umi Aisah Asli1

1Department of Chemical Engineering, Faculty of Chemical Engineering, Universiti Teknologi Malaysia (UTM), Johor 
Bahru, Malaysia.
2Institute of Bioproduct Development (IBD), Universiti Teknologi Malaysia (UTM), Johor Bahru, Malaysia.

Abstract

In the current study, pressure pre-treatment on EFB fibres of oil palm followed by dilute acid pre-treatment was 
investigated to produce fermentable sugar. Dilute acid pre-treatment was chosen because during preliminary 
studies it has proven to be the best pre-treatment  whereas pressure cooker was utilized as it is one of the existing 
equipment in the palm oil plant. The condition used was 5 psi, residence time of 30 minutes with 3% sulphuric acid 
which gives maximum glucose yields of 87.4%. As for hydrolysis process, biomass was subjected to a two-stage-acid 
hydrolysis, 72% followed by 4% sulphuric acid. Sample then was autoclave at 121°C for 1 hour. Fermentation was 
carried out using Baker’s yeast (Saccharomyces cerevisiae) as ferment agents. Pressurized steam followed by dilute 
acid pre-treatment improved the fermentable sugar levels from EFB, which is expected to eventually increase 
bioethanol yield.

Keywords: Bioethanol, empty fruit bunch, fermentable sugars.
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3Bioprocess Development Department, City for Scientific Research and Technology Applications (CSAT), New Burg 
Al Arab, Alexandria, Egypt.

Abstract 

Pleurotus ostreatus or known as oyster mushroom was regarded as one of the most cultivated mushroom around 
the world.  One of the qualities it has is it able to produced exopolysaccharide called pleuran which secreted into the 
medium during submerged fermentation. The polysaccharide composed mainly of β-(1/3)-D glucose and β-(1/6)-D 
glucose linked by glycosidic bond.  It has molecular weight of 2.4 X 104 Da with molecular formula of (C6H10O5)x The 
importance of pleuran is that it has the immunomodulatory properties that associated in triggering our immune 
system response. Nowadays, submerged fermentation is considered as the best method in cultivation this kind of 
mushroom. However, the production process of this kind of mushroom and its exopolysaccharide production 
especially in term of medium component is still unclear. In this research, the objectives were to optimize the 
medium composition and to find the optimum carbon to nitrogen (C: N) ratio for high exopolysaccharide 
production. Eight different media was screened and followed by factor by factor optimization of the medium 
component. The factors that been studied were ideal concentration of glucose, yeast extract, ammonium sulfate 
and dipotassium phosphate. Media number six which  contain glucose 60.0 g L-1, yeast extract 2.0 g L-1, (NH4)2SO4 5.0 
g L-1, MgSO4.7H2O 0.2 g L-1, K2HPO4 1.0 g L-1 was selected as best media production for P. ostreatus cultivation . The 
experiment then was further with different concentration of each component in the medium six excluding 
magnesium sulfate heptahydrate which maintained at 0.2 g L-1 throughout all the experiment stage. The range 
concentration for glucose, yeast extract, ammonium sulfate and dipotassium phosphate was setup between 0 – 120 
g L-1, 0 – 4 g L-1, 0 – 5 g L-1 and 0 – 2 g L-1 respectively. In order to get the best C: N ratio for highest exopolysaccharide 
production, eleven ratio of carbon to nitrogen was experimented ranging from 15:1 to 65:1.Result shown that the 
optimum concentration for glucose, yeast extract, ammonium sulfate and dipotassium phosphate was 80.0, 4.0, 2.5 
and 1.0 g L-1 respectively whiles the optimal C: N ratio recorded was 40: 1. The optimized medium also produced 2.83 
g L-1 of exopolysaccharide increasingly up to 49 % when compared with un-optimized medium which only 
produced 1.9 g L-1 of exopolysaccharide.

Keywords: Pleurotus ostreatus, exopolysaccharide, submerged fermentation, medium optimization, C: N ratio.

ABSTRACTS FOR POSTER PRESENTATION

S2 : BIOPROCESSING & AGRI-TECHNOLOGY
81


