
f o;'l ) 

S 0').0 I:J 5 
'w_~ 2-o , ~ 

Enhanced Lactic Acid Production from Hydrolysed Sago Starch by using 

Different Types of Nitrogen Sources by Lactococcus lactis 10-1 


Nur Fashareena Adila Binti Abd Rahim 

Master of Science 
2017 



Posat Khidmat M kJumatAkademik 

UNlVERSm MALAYSIA SARAWAK 


Enhanced Lactic Acid Production from Hydrolysed Sago Starch by using 

Different Types of Nitrogen Sources by Lactococcus lactis 10-1 


Nur Fashareena Adila Binti Abd Rahim 


A thesis submitted 


In fulfillment of the requirements for the degree ofMaster of Science (Biochemistry) 


Faculty of Resource Science and Technology 

UNIVERSITI MALAYSIA SARA W AK 


2017 



DECLARATION 


I declare that this research entittled " Enhanced Lactic Acid Production from Hydrolysed Sago 

Starch by using Different Types ofNitrogen Sources by Lactococcus lactis 10-1" is the results 

ofmy own research except as cited in the references. The thesis has not been accepted for any 

degree and is not concurrently submitted in candidature for any other degree . 

. 

• 

Nur Fashareena Adila Binti Abdul Rahim 



ACKNOWLEDGEMENTS 


First of all, I would like to praise God Almighty for providing me with this opportunity and 

granting me the capability to complete this research. This thesis was completed not just because 

of my long days of hard work but also the assistance, support, and guidance obtained from 

several important people. Foremost, I would like to express my sincere gratitude to my 

supervisor, Associate Professor Dr. Cirilo Nolasco-Hipolito for his continuous support 

throughout my research, for his patience, motivation, enthusiasm, and immense knowledge. His 

guidance helped me in all the time of my research and writing of this thesis. I could not have 

imagined having a better advisor for my master research as I began with zero experience in this 

bioprocess field. I also would like to express my gratitude towards my co-supervisor, Professor 

Dr. Kopli bin Bujang, for his valuable advice, support throughout my study, patience, and 

guidance during the writing process. 

And to all members ofthe Bioprocess and R&D Lab, thank you for your support, guidance, and 

encouragement. I will treasure all the moments we had together during the hard and good times. 

And thank you for all the laughter when I basically cried inside. 

My greatest gratitude towards the Government of Malaysia and UNIMAS for their support 

which eases my financial burden. My study at Master level will be impossible without the help 

from these two organizations. Finally, thanks to my family for their unflagging love and 

unconditional support throughout my life and my studies. Thank you for everything. 

11 



ABSTRACT 


LA is extensively being used in the field of phannaceutical, food, chemical, cosmetic and in 

the production of biodegradable plastic polyLA (PLA). Nitrogen sources such as corn steep 

liquor (CSL), ammonium sulphate (AS) and urea were tested individually and incorporate with 

each other with the purpose to stimulate the LA fennentation in comparison with the use of 

yeast extract (YE). The objective was to reduce the production cost ofLA without affecting the . 
concentration of LA production by using sago starch as an alternative substrate. The 

fermentation media consisted of hydrolysed sago starch at an optimum concentration (110 gL-

I), supplemented with various tested ofnitrogen sources and was inoculated with Lactococcus 

lactis 10-1. Batch fennentation was carried out by controlling the pH (6.8), temperature (45°C) 

and agitation (100 x g) in 2 L jar fennenter. Based on the results obtained, 20 gL-1 of YE 

supplementation proved to be the most optimum concentration of YE to be supplied into a 

fermentation media as compared to different concentrations of YEo The LA production was 

96.3 gL-1
, and the residual glucose was 2.95 gL- I

• None of the individually tested nitrogen 

sources gave LA concentrations comparable to 20 gL-1 YE supplementation. However, the 

mixture ofnitrogen sources was comparable to the production ofLA produced by 20 gL-1 YEo 

The concentration of LA production by the mixture of ammonium sulphate: corn steep liquor: 

yeast extract (AS: CSL: YE) with the ratio of2:2: 1 was 94.5 gL-1 with the residual glucose of 

4.55 gL- I . The incorporation of AS, CSL and YE generate comparable perfonnance with the 

medium supplemented only with YE (20 gL-1
) and was not statistically different (p>0.05). The 

results indicated that this mixture ofnitrogen sources could be economically used to minimise 

the use ofYE without affecting the concentration ofLA. 

Keywords: Lactic acid, hydrolysed sago starch, batch fennentation, yeast extract, ammonium 

sulphate, corn steep liquor, urea, Lactococcus lactis 10-1. 
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Kesan Sumber Nitrogen Terhadap Pengeluaran Asid Laktik daripada Kanji Sagu 

Dihidrolisis oleh Lactococcus lactis 10-1 


ABSTRAK 

Asid laklik lelah digunakan secara meluas di dalam bidang farmaseulikal, makanan, kimia, 

kosmetik dan di dalam penghasilan plastik mesra alam asid polilaktik. Sumber nitrogen seperti 

jagung keras curam, ammonium sulfat dan urea telah diuji secara individu dan digabungkan 

antara satu sama lain bertujuan untuk merangsa"ng penapaian asid laktik dengan 

membandingkan bersama dengan penggunaan ekstrak yis. Tujuan utama kajian ini adalah 

unluk mengurangkan kos pengeluaran asid laktik tanpa menjejaskan kepekatan pengeluaran 

asid laktik dengan menggunakan kanji sagu sebagai substrat alternatif. Media penapaian 

terdiri daripada kanji sagu dihidrolisis pada kepekatan optimum (110 gDl), variasi sumber 

nitrogen dan penggunaan inokulum Lactococcus lactis 10-1. Penapaian berkelompok telah 

dilakukan dengan mengawal pH (6.8), suhu (45°C) dan pemutaran (100 x g) di dalamjar 2 L 

penapaian. Berdasarkan keputusan yang diperolehi, 20 gDl ekstrak yis terbukti berkesan 

sebagai kepekatan yang optimum untuk media penapaian. Pengeluaran asid laktik dikesan 

pada 96.3 gDl dan lebihan glukosa dikesan pada 2.95 gL-1
. Sumber nitrogen lain yang telah 

diuji secara individu gagal memberikan kepekatan asid laktik yang setanding dengan 20 gDl 

ekstrakyis suplemen. Walau bagaimanapun, campuran sumber nitrogen telah berjaya bersaing 

dengan pengeluaran asid laktik yang dihasilkan oleh 20 gDl ekstrak yis. Tahap pengeluaran 

asid laktik dengan campuran ammonium sulfat: jagung keras curam: ekstrak yis dengan nisbah 

2: 2: 1 dikesan pada 94.5 gL-1 dengan lebihan glukosa 4.55 gDl. Hasil penggabungan ini 

mampu menghasilkan prestasi yang setanding dengan media yang hanya mengandungi 20 gL" 

esktrak yis dan tiada perbezaan yang ketara (p>0.05). Hasil daripada keputusan kajian, 
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penggabungan sumber nitrogen dapat digunakan secara ekonomi bagi mengurangkan 

penggunaan ekstrak yis tanpa menjejaskan kepekatan pengeluaran asid laktik. 

Kalil kund: asid laktik, kanji sagu dihidrolisis, penapaian berkelompok, ekstrak yis, 


ammonium sulfat,jagung keras curam, urea, Lactococcus lactis 10-1 . 
. 
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