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ABSTRACT 

Rhamnolipids are one of the important biosurfactants that are useful in many 

industries like pharmaceutical, bioremediation and agriculture. Pseudomonas 

aeruginosa is one of the microorganisms that can produce rhamnolipid. The aim of 

this study is to test the ability of our P. aeruginosa strain K to utilize oil palm 

biomasses as the substrate to produce rhamnolipids. Based on the qualitative test on 

cetyltrimethyl ammonium bromide agar, P. aeruginosa strain K was identified as a 

rhamnolipids producer. The emulsification index (E24) of the rhamnolipids produced 

was 56.80%. Oil from three types of oil palm biomasses; palm oil mill effluent 

(POME), decanter cake (DC) and mesocarp were extracted and used as the substrates 

for rhamnolipids production. Oil from POME gave the highest E24 value (43.02%). 

The rhamnolipids can be detected after 48 hours of incubation time with an E24 

value of 41.42% when POME oil was used as a carbon source. After 48 hours of 

incubation time, 1% concentration of oil from POME produced 45.97% of E24 value. 

This research showed that oil palm biomasses could be used to produce rhamnolipids 

from Pseudomonas aeruginosa strain K. This offers an opportunity to produce 

rhamnolipids at low cost and safer manner which meets industrial and ecological 

needs. 
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ABSTRAK 

Rhamnolipids adalah salah satu biosurfaktan penting yang digunakan dalam pelbagai 

industri seperti farmaseutikal, bioremediasi dan pertanian. Pseudomonas aeruginosa 

adalah salah satu daripada mikroorganisma yang boleh menghasilkan rhamnolipid. 

Tujuan kajian ini adalah untuk menguji keupayaan P. aeruginosa strain K kami 

untuk menggunakan biomas kelapa sawit sebagai substrat untuk menghasilkan 

rhamnolipids. Berdasarkan ujian kualitatif pada agar cetyltrimethyl ammonium 

bromide, P. aeruginosa strain K telah dikenal pasti sebagai penghasil rhamnolipids. 

Indeks pengemulsian (E24) daripada rhamnolipids adalah 56.80%. Minyak daripada 

tiga jenis biomas kelapa sawit; efluen kilang minyak sawit (POME), kek botol (DC) 

dan mesokarpa ini dipilih dan digunakan sebagai substrat untuk penghasilan 

rhamnolipids. Minyak daripada POME memberikan nilai E24 tertinggi iaitu 43.01%. 

Penghasilannya rhamnolipids boleh dikesan selepas 48 jam masa pengeraman 

dengan nilai E24 daripada 41.41% apabila minyak POME telah digunakan sebagai 

sumber karbon. Selepas 48 jam masa inkubasi, 1% kepekatan minyak dari POME 

menghasilkan 45.97% nilai E24. Kajian ini menunjukkan bahawa biomas minyak 

kelapa sawit boleh digunakan untuk menghasilkan rhamnolipids menggunakan 

Pseudomonas aeruginosa strain K. Ini menawarkan peluang untuk menghasilkan 

rhamnolipids dengan kos rendah dan cara yang lebih selamat serta memenuhi 

keperluan industri dan ekologi.  
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CHAPTER 1 

INTRODUCTION 

Surfactants, or surface active agents, can be classified into two main groups: 

synthetic surfactants and biosurfactants. Synthetic surfactants are produced by 

organic chemical reactions, while biosurfactants are produced by biological 

processes, being excreted extracellular by microorganisms such as bacteria, fungi 

and yeast. When compared to synthetic surfactants, biosurfactants have several 

advantages, including high biodegradability, low toxicity, low irritancy and 

compatibility with human skin (Banat et al., 2000).  

Rhamnolipids produced from different Pseudomonas sp. strains can effectively 

emulsify and stabilize emulsions with various types of hydrocarbons and oils (Wei et 

al., 2005). Rhamnolipid are glycosides that are composed, of a glycon part and an 

aglycon part linked to each other via O-glycosidic linkage (Abdel-mawgoud et al., 

2011). Rhamnolipids contain a hydrophilic head formed by one or two rhamnose 

molecules and a hydrophobic tail that contains one or two fatty acid chains (Sánchez 

et al., 2007).  

Nowadays, an increase in concerns about environmental protection has led to the 

consideration of biosurfactants as alternatives to synthetic surfactants and the 

development of cost-effective bioprocesses to the biosurfactant production is of great 

interest (Nischke and Pastore, 2006). The use of the alternative substrates such as 

agro based industrial wastes like palm oil mill effluent (POME), decanter cake (DC) 

and empty fruit bunch are some of the attractive strategies for economical 

biosurfactants production (Makkar, Cameotra, & Banat, 2011). The development of 
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low-cost processes and raw material can account for 10-30% of the final product 

cost. Further optimization of culture medium and growth conditions can significantly 

increase the yield of biosurfactant (Mutalik et al., 2008).  

 

The objectives of this study were (1) to test the rhamnolipids production in 

Pseudomonas aeruginosa strain K; (2) to determine the rhamnolipids production in 

P. aeruginosa strain K using media containing different types of oil extracted palm 

oil mill effluent (POME), decanter cake (DC) and Mesocarp that act as a sole carbon 

source; and (3) to optimize the rhamnolipids production in P. aeruginosa strain K.  
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