


reroustaKoan 

.r.01e1 un1vers1t1 Sams Dan Teknolog1 Malaysia (KUSTU.11

1100036821 

1m1111
T

����lllllllll 
1100036821 

The effect of lipase specificity of transesterification of sunflower 
oil with cod liver/ Noraini Abdul Mutalib. 

PERPUSTAKAAN 

KOL&J UNIVERSITI,SAINS & TEKNOLOGI MALAYSIA 

21030 KUALA TERENGGANU 

1 1 nnn::u�sH> 1 

HAK M!UK 

Pi:APUSTAKAAN KUSTEM 

Lihat sebelah 



EFFECT OF LIP ASE SPECIFICITY ON TRANSESTERIFICA TION OF 
SUNFLOWER OIL WITH COD LIVER OIL 

By 

Noraini binti Abdul Mutalib 

Research Report submitted in partial fulfillment of 
the requirements for the degree of 

Bachelor of Science (Biological Sciences) 

Department of Biological Sciences 
Faculty of Science and Technology 

KOLEJ UNIVERSITI SAINS DAN TEKNOLOGI MALAYSIA 
2005 



This project should be cited as: 

Noraini, A.M. 2005. Effect of lipase specificity on transesterification of sunflower oil 
with cod liver oil. Undergraduate thesis, Bachelor of Science in Biological 
Sciences, Faculty of Science and Technology, Kolej Universiti Sains dan 
Teknologi Malaysia, Terengganu. 45p. 

No part of this project report may be produced by any mechanical, photographic, or 
electronic process, or in the form of phonographic recording, nor may it be stored in a 
retrieval system, transmitted, or otherwise copied for public or private use, without 
written permission from the author and the supervisor(s) of the project. 

1100036821 



JABATAN SAINS BIOLOGI 

FAKUL Tl SAINS DAN TEKNOLOGI 

KtJST&-1 KOLEJ UNIVERSITI SAINS DAN TEKNOLOGI MALAYSIA 

PENGAKUAN DAN PENGESAHAN LAPORAN 

PROJEK PENYELIDIKAN I DAN II 

Adalah ini diakui dan disahkan bahawa laporan penyelidikan bertajuk: 
EFFECT OF LIPASE SPECIFICITY ON TRANSESTERIFICATION OF SUNFLOWER OIL 
WITH COD LIVER OIL 
oleh Noraini Bt. Abdul Mutalib, no. matrik: UK 7655 telah diperiksa dan semua pembetulan 
yang disarankan telah dilakukan. Laporan ini dikemukakan kepada Jabatan Sains Biologi 
sebagai memenuhi sebahagian daripada keperluan memperolehi ljazah Sarjana Muda Sains­
Sains Biologi, Fakulti Sains dan Teknologi, Kolej Universiti Sains dan Teknologi Malaysia. 

Disahkan oleh: 

...... :J�1�·HAZl:.11'1A AHAMAD ZAKERI
Pen�:·I;� Utama Pensyarah

Jabata, Sains Biologi 
Nama: Fakulti Sains dan Teknologi 

I I Cop Rasmi: Kolej Universiti Sains dan Teknologi Malaysia (KUSTEMI Tarikh: .. JJ . . . Cf . � 3 
Mengabang Telioot 
21030 Kuala Terengganu, Teren�ga11u Oa,ul 11mm.

Penyelia Kedua (jika ada) 
Nama: 
Cop Rasmi 

111 � 
....... �� .................. . 
Ketua Jabatar,>R@fl�� OR. NAKISAH BT. MAT AMIN

Ketua 
Nama: Jabatan Sains Biologi 

Fakulti Sains dan Mnologi Cop Rasmi: 
Kolej Universiti Sains dan Teknelogi Malay!iil

(KUSTEM) 
21030 Kuala Tercnirnanu. 

Tarikh: ...................... . 

Tarikh: ... /�(f /�.� -



ACKNOWLEDGEMENT 

Alhamdulillah, finally my final year project has been completed succesfully. First of 

all, I would like to acknowledge my indebtedness to my supervisor, Cik Hazlina binti 

Ahamad Zakeri from the Department of Biological Sciences, Faculty of Science and 

Technology for her supervision, assistance, comments and guidance that have 

eventually accomplished my final year project within a proposed time. 

Secondly, my appreciation would be dedicated to both of the science officers, Cik 

Norazlina and her assistant, Cik Ku Naiza for their cooperation while dealing with 

technical problem of High Performance Liquid Chromatoghraphy (HPLC). 

Thirdly, I would like to dedicate my thanks to my fellow labmates namely Abdul 

Rahman, Nor Alia, Siti Khadijah Aminah, Noor Khamsyida, Nor Asiah and Noratiqah 

for their helping hand. 

Lastly, I am very grateful to my parents for their moral support. I also would like to 

thank to all those who have kindly made suggestions for improving our work. 

11 



TABLE OF CONTENTS 

ACKNOWLEDGEMENT 

LIST OF TABLES 

LIST OF FIGURES 

LIST OF ABBREVIATIONS 

ABSTRACT 

ABSTRAK 

CHAPTER! lNTRODUCTION 

CHAPTER 2 LITERATURE REVIEW 

2.1 Sunflower oil 

2.1.1 Compositions of sunflower oil 

2.1.2 Nutritional aspects of sunflower oil 

2.2 Cod liver oil 

2.2.1 Compositions of cod liver oil 

2.2.2 Health benefit of cod liver oil 

2.3 Lipases 

2.3.1 Application of lipases 

2.3.2 Lipases in organic solvents 

lll 

Page 

11 

V 

Vl 

Vll 

Vlll 

lX 

1 

4 

4 

5 

7 

8 

8 

10 

12 

14 

15 



CHAPTER3 METHODOLOGY 

3.1 Materials 

3.2 Methods 

3.2.1 Transesterification reaction 

3.2.2 Effect of different lipase specificitiy on transesterification 
of sunflower oil with cod liver oil 

3.2.3 Free fatty acids (FF A) removal 

3.2.4 Determination ofHPLC profile by Reversed-Phase 
High Performance Liquid Chromatography (RP-HPLC) 

CHAPTER 4 RESULTS 

4.1 

4.2 

HPLC profiles of unblended sunflower oil, unblended 
cod liver oil and sunflower oil: cod liver oil (1: 1) blend 

Effect of lipase specificity on transesterification of 
sunflower oil : cod liver oil (1: 1) blend 

CHAPTER 5 DISCUSSION 

5.1 

5.2 

HPLC profiles of unblended sunflower oil, unblended 
cod liver oil and sunflower oil: cod liver oil (1: 1) blend 

Effect of lipase specificity on transesterification of 
sunflower oil : cod liver oil (1: 1) blend 

CHAPTER 6 CONCLUSION 

REFERENCES 

CURICULUM VITAE 

IV 

17 

18 

18 

18 

19 

20 

21 

26 

35 

36 

39 

40 

46 



Table 

2.1 

4.1 

4.2 

fP,fOUSTOkOOn 

t::olel un1vers111 S01ns Dan TeknOIOQI MOIOVSIO IKUSTHII 

LIST OF TABLES 

Sunflower oil composition and physical characteristics 

Percentage concentration of peaks observed in HPLC 
profiles of unblended sunflower oil , unblended 
cod liver oil and sunflower oil: cod liver oil (1: 1) blend 

Percentage concentration of peaks observed in HPLC 
profile of non-transesterified sunflower oil: cod liver 
oil (1:1) blend and transesterified sunflower oil: cod 

liver oil (1: 1) blend using different lipases 

V 

Page 

6 

25 

33 



LIST OF FIGURES 

Figure Page 

4.1 HPLC profile of unblended sunflower oil 22 

4.2 HPLC profile of unblended cod liver oil 23 

4.3 HPLC profile of sunflower oil: cod liver oil (1: 1) blend 24 

4.4 HPLC profile of non- transesterifiedsunflower oil: cod liver oil 27 
(1:1) blend 

4.5 HPLC profile of sunflower oil: cod liver oil (1: 1) 28 

transesterified using Rhizomucor miehei lipase 

4.6 HPLC profile of sunflower oil: cod liver oil (1: 1) 29 
transesterified using Pseudomonas fluorescence lipase 

4.7 HPLC profile of sunflower oil: cod liver oil (1: 1) transesterified 30 

using wheat germ lipase 

4.8 HPLC profile of blending sunflower oil and cod liver oil (1:1) 31 

transesterified using Amano Lipase PS-C 1 

4.9 HPLC profile of sunflower oil: cod liver oil (1: 1) 32 

transesterified using Aspergillus niger lipase 

Vl 



DoH 

DoT 

ALA 

CLO 

DHA 

EPA 

FFA 

GRAS 

HPLC 

MAG 

n-6

NaOH 

OLL 

PLL 

PUFA 

revmin- 1

TG 

LIST OF ABBREVIATIONS 

Degree of hydrolysis 

Degree of transesterification 

Alpha- linolenic acid 

Cod liver oil 

Docosahexanoic acid 

Eicosapentanoic acid 

Free fatty acid 

Generally Recognized as Safe 

High Performance Liquid Chromatography 

Monoacylglycerol 

Omega6 

Sodium hydroxide 

Oleodilinolein 

Palmito-dilinolein 

Polyunsaturated fatty acid 

Revolution per minutes 

Triglyceride 

Vll 



ABSTRACT 

The effect of lipase specificity on transesterification of sunflower oil with cod liver oil 

was studied. The lipases used were from: Aspergillus niger, Pseudomonas 

fluorescens, Amano Lipase PS-C 1, Rhizomucor miehei and wheat germ. 

Transesterification reaction was carried out at 60°C and 200 rpm for 6 hours using 

hexane as medium. The catalytic performance of each lipases were appraised by 

determining the changes in peak composition and concentration by Reversed Phase 

High Performance Liquid Chromatography (RP- HPLC) and the calculated degree of 

hydrolysis (DoH) and degree of transesterification (DoT). Blending of sunflower oil 

with cod liver oil was possible due to its mixture of peaks observed on the HPLC 

profile of blend compared to the unblended oils. Peaks 1, 2, 3 and 6 were observed to 

increase in concentration after transesterification with A. niger lipase. R. miehei 

produced an increase in the concentration of Peaks 1, 2 and 6. Concentration of Peaks 

1, 2, 6 and 9 were increased when P. fluorescens lipase was used. Lipases from 

Amano Lipase PS-Cl showed an increase in Peaks 5, 6 and 9 and wheat germ lipase 

only in Peak 6. New peaks (i.e Peaks 4, 7 and 10) were formed when the oil blend 

was transesterified with R. miehei. Wheat germ and P. fluorescens lipases have shown 

new peaks, Peaks 7 and 8, respectively. No new peak was formed for A. niger lipase. 

The calculated DoT and DoH showed R. miehei gave the highest percentage of DoT 

and DOH with 31.10% and 1.42%, respectively. DoH for Amano Lipase PS-Cl, P.

fluorescens, wheat germ and A. niger was 1.20%, 0.16%, 0.120% and 0.04%, 

respectively. DoT for A. niger, wheat germ, Amano Lipase PS-Cl and P. fluorescens 

was 22.77%, 19.81%, 10.51% and 7.46% respectively. It can be concluded that for 

this study, A. niger lipase was the best catalyst that can be used. 
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KESAN SPESIFISITI LIP ASE KE ATAS TRANSESTERIFIKASI MINY AK 

BUNG A MATAHARI DAN MINY AK HATI IKAN KOD 

ABSTRAK 

Kesan spesifisiti lipase ke atas transesterifikasi minyak bunga matahari dan minyak 

hati ikan kod dikaji. Lipase yang digunakan adalah daripada Aspergillus niger, 

Rhizomucor miehei, Pseudomonas fluorescens, Amano Lipase PS-Cl, dan germa 

gandum. Tindak balas transesterifikasi dijalankan pada suhu 60°C dan 200 rpm 

selama enam jam menggunakan heksana sebagai medium. Prestasi pemangkin setiap 

lipase dinilai dengan menentukan perubahan komposisi dan kepekatan puncak melalui 

Kromatografi Cecair Berprestasi Tinggi Fasa Terbalik (RP-HPLC), pengiraan kadar 

hidrolisis (DoH) dan kadar transesterifikasi (DoT). Campuran minyak bunga matahari 

dan minyak hati ikan kod boleh dilakukan kerana campuran puncak dilihat pada 

profail HPLC minyak yang dicampur dan tidak dicampur. Kepekatan Puncak 1, 2, 3 

dan 6 meningkat selepas ditransesterifikasi dengan lipase A. niger. R. miehei 

menghasilkan peningkatan kepekatan Puncak 1, 2 dan 6. Kepekatan Puncak 1, 2, 6 

dan 9 meningkat apabila lipase P. fluorescens digunakan. Amano Lipase PS-Cl 

menunjukkan peningkatan Puncak 5, 6 dan 9 dan lipase germa gandum hanya Puncak 

6. Puncak baru 4, 7 dan 10 terhasil apabila R. miehei digunakan. Germa gandum dan

P. fluorescens menunjukkan Puncak baru 7 dan 8. Tiada puncak baru terbentuk untuk

A. niger. DoT dan DoH yang dikira menunjukkan R. miehei memberikan DoT dan

DoH tertinggi iaitu 31.10% dan 1.42%. DoH untuk Amano Lipase PS-C 1, P. 

fluorescens, germa gandum dan A. Niger masing- masing ialah 1.20%, 0.16%, 0.12% 

dan 0.04%. DoT untuk A. niger, germa gandum, Amano Lipase PS-Cl dan P. 

fluorescens masing- masing 22. 77%, 19 .81 %, 10.51 % dan 7.46%. Kesimpulannya, 

bagi kajian ini, A. niger adalah pemangkin terbaik yang boleh digunakan. 
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