
LP 

23 

PPSMS 

1 

2014 



1100093371

LP23 PPSMS I 2014 

Ill\� 1\1111 \l\\�l\i\ Ill ill 1111 Ill\\ \Ill Ill\ 
1100093371 
Anti-cholinergi and antimicrobial properties of mangrove plant 
avicennia lanata / by Nor Emera Mohamed Napiah. 

PUSAT PEMBELAJARAN DIGITAL SULTANAH NUR ZAHIRAH 

UNIVERSITI MALAYSIA TERENGGANU (UMT) 

21030 KUALA TERENGGANU 

1 00093371 

Lihat Sebelah 

HAK MILIK 

PUSAT PEHBEIAJWM D1G1TAL SULTAIWI NUii ZAHIIIAH 



ANTI-CHOLINERGIC AND ANTIMICROBIAL PROPERTIES OF 

MANGROVE PLANT Avicennia lanata

By 

Nor Emera Binti Mohamed Napiah 

Research Report submitted in partial fulfillment of 

the requirement for the degree of 

Bachelor of Science (Marine Biology) 

School of Marine Science and Environmental Studies 

UNIVERSITI MALAYSIA TERENGGANU 

2014 



This project should be cited as: 

Napiah, N.E.M (2014). Anti-cholinergic and Antimicrobial Properties of Mangrove Plant 

Avicennia lanata. Undergraduated Thesis, Bachelor of Science (Marine Biology), 

School of Marine Science and Environment, Universiti Malaysia Terengganu, 

Terengganu. 5lpp. 

No part of this project report may be reproduced by any mechanical, photographic, or 

electric 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. 



SCHOOL OF MARINE SCIENCE AND ENVIRONMENT 

UNIVERSITI MALAYSIA TERENGGANU 
UNtVERSITI MALAYSIA TERENGGANU 

DECLARATION AND VERIFICATION REPORT 

FINAL YEAR RESEARCH PROJECT 

It is hereby declared and verified that this research report entitled Anti-cholinergic and 

Antimicrobial Properties of Mangrove Plant Avicennia lanata by Nor Emera Binti 

Mohamed Napiah, Matric No. UK.24873 have been examined and all errors identified 

have been corrected. This report is submitted to the School of Marine Science and 

Environment as partial fulfillment towards obtaining the Degree in Bachelor of Science 

(Marine Biology), School of Marine Science and Environment, Universiti Malaysia 

Terengganu. 

Verified by: 

··�················ 
First SupervisorDR. IBRAHIM MOHAMED SULIMAN ELDEEN

Lecturer
Name: Institute of Marine !iotechnology

Universiti Malaysia Terengganu 
Official stamp: 21030 Kuala Terengganu, Terengganu Date: !. !Q/ o.6./.2..,,o. (.f · · ·· 

.£ .. 
Second Supervisor 

Name: 

Official stamp: 

DR. KESAVEN AIL BHUBALAN 
Lecturer 

School of Marine Science and Environment 
Universiti Malaysia Terengganu 

21030 Kuala Terengganu 

IO I{, /?o l'f 
Date: ............ ............. .



ACKNOWLEDGEMENT 

Top from -Others, thanks to Allah, who gave me the strength and health and 

allowed me completing my final year project. To my Mom and Dad, thank you for 

being understanding and supportive all along my ways as their daughter. Both of you 

always inspire me whenever my step is about out of the line. 

Also go to my Supervisor of this project Dr. Ibrahim Mohamed Suliman 

Eldeen, and Co-Supervisor Dr. Kesavan a/1 Bhubalan. Thank you so much for your 

guidance and kindness, your patience and also for the invaluable effort and time that 

you spent to guide me during the project. Without your help, this project could not be 

completed. 

My thanks also go to those names that are listed below for helping me during 

completing this project. 

Cik Siti Aisha Mohd Radzi En. Mohd Zaidi Mohd Jaffar 

En. Abdul Mana/ Ahmad Pn. Amyra Swyatie Kamaruzzan 

En. Azahari Muda Cik Mardiah Hayati Yahya 

En. Suliman Kasim And my Classmate Marine Bio (Batch 12) 

Lastly, thanks to all that involved in this project directly and indirectly. Thank 

you for your help and supports. 

11 



TABLE OF CONTENTS 

DECLARATION AND VERIFICATION FORM 

ACKNOWLEDGEMENTS 

LIST OF TABLES 

LIST OF FIGURES 

LIST OF ABBREVIATIONS 

LIST OF APPENDICES 

ABSTRACT 

ABSTRAK 

CHAPTER 1: INTRODUCTION 

1.1 Background of study 

1.2 Infectious diseases 

1.3 Central nervous system disorder 

1.4 Mangrove plants 

1.5 Objectives 

1.6 Justifications 

CHAPTER 2: LITERATURE REVIEW 

2.1 Mangroves in Malaysia 

2.2 Avicennia lanata 

2.2.1 Traditional uses of Avicennia sp. 

CHAPTER3:METHODOLOGY 

3 .1 Collection of plant materials 

lll 

Page 

11 

V 

Vl 

vu 

Vlll 

lX 

Xl 

1 

2 

3 

4 

4 

5 

6 

7 

8 

9 



3 .2 Primary preparation 

3.3 Extraction of plant materials 

3.4 Bioactivity screening 

3.4.1 Acetylcholinesterase enzyme inhibitory activity 

3.4.2 Disc-diffusion assay 

3 .4.3 Micro-dilution antibacterial assay 

3.5 Phytochemical screening 

CHAPTER4:RESULTS 

4.1 Acetylcholinesterase enzyme inhibitory activity 

4.2 Antibacterial activity 

4.3 Phytochemical constituents 

CHAPTER 5: DISCUSSION 

5.1 Acetylcholinesterase enzyme inhibitory activity 

5.2 Antibacterial activity 

5.3 Phytochemical constituents 

CHAPTER 6: CONCLUSION AND RECOMMENDATIONS 

REFERENCES 

APPENDICES 

CURRICULUM VITAE 

EXTENDED ABSTRACT 

lV 

9 

9 

10 

10 

11 

12 

14 

16 

19 

25 

26 

29 

33 

36 

38 

41 

49 

50 



Table 

4.1

4.2 

4.3 

4.4 

4.5 

4.6 

Pullt Pembel9!1r1n O!gllll Sulllnah Nur lahnh (UMT} 
Un!Yefliti Malayeil Terenwanu, 

LIST OF TABLES 

Inhibition (percentage, %) of acetylcholinesterase enzyme 

activity by plant extracts obtained from Avicennia lanata as 

determined by microplate assay. n.d: not determined. 

Inhibition (percentage,%) of acetylcho linesterase enzyme 

activity by galanthamine (positive control) as determined by 

the rnicroplate assay. n.d: not determined. 

Antibacterial activity expressed as a ratio of the inhibition zone 

produced by the samples ( lOmg.ml) to the inhibition zone 

produced by the control. Control (gentamicin, 0.2mg/ml) is 

expressed in the mean of the inhibition zone. na: not active. bs: 

bacteriostatic. 

Range of the antibacterial activities. 

Antibacterial activity (MIC of plant extracts µg rn1-1) obtained

from Avicennia lanata as determined by the micro-dilution 

assay. Values are expressed as means± S.D. 

Major classes of chemical compounds detected in the extracts 

of Avicennia lanata.

V 

Page 

16 

17 

19 

20 

23 

25 



Figure 

4.1 

4.2 

4.3 

4.4 

LIST OF FIGURES 

Acetylcholinesterase enzyme inhibitory activity by the extracts 

through microplate assay. 

Antibacterial activity (inhibition zone) shown by the sample (both 

right side and left side) and the control, gentamicin (middle one). 

Antibacterial activity by plant extracts through minimum 

inhibitory concentration (MIC) assay. The red color indicated that 

there was bacterial growth in the wells whereas clear wells 

indicated inhibition by the tested substances. 

Antibacterial activity by the control (gentamicin) through the 

minimum inhibitory concentration (MIC) assay. The growth of 

bacteria was indicated by the red color. 

Vl 

Page 

17 

20 

24 

24 



LIST OF ABBREVIATIONS 

oc degree Celsius 

ml milliliter 

g Gram 

g/ml gram/milliliter 

mg/ml or mg mr
1 

milligram/milliliter 

µg/ml or µg m1- 1 microgram/milliliter 

M Molarity 

mM millimolar 

µl micro liter 

nm nanometer 

u Unit 

U/ml Unit/milliliter 

Vil 



Appendix 

I 

II 

III 

LIST OF APPENDICES 

Acetylcholinesterase enzyme inhibitory activities. 

Antibacterial activities (MIC) 

Standard deviation of MIC 

Vlll 

Page 

41 

46 

47 



ABSTRACT 

Avicennia lanata is commonly known as grey mangroves or white mangroves which 

classified in the family of A vicenniaceae. Several researches were conducted on its 

closely related species Avicennia marina but there is no or few being carried out on A. 

lanata. The leaf, bark and root part of this plant has been extracted sequentially using 

dichloromethane, ethyl acetate and methanol respectively. Each of the extracts is 

tested for its anti-cholinergic and antimicrobial properties. Two major active 

compounds (phenols/tannins and saponins) were observed in the root extracts which 

also contained glycosides and freeze dried leaf extract with alkaloid compounds. The 

highest anticholinesterase (AchE) enzyme activity is showed by freeze dried leaf 

extract with 86.22% of AchE enzyme inhibition then followed with 73.37% and 

71.73% from methanol root extract and ethyl acetate root extract respectively at 

concentration of 2.5µg/ml. Antibacterial activities in disc-diffusion assay were 

expressed as the ratio of the inhibition zone produced by the sample extracts to the 

inhibition zone produced by the control, gentamicin. Bigger ratio gives better 

activities. Two Gram-positive bacteria (Bacillus cereus and Staphylococcus aureus), 

and three Gram-negative bacteria (Escherichia coli, Salmonella typhi and Kleibsiella 

pneumoniae) were tested. Ethyl acetate root extract are able to inhibit about 40% of 

the bacterial activities. Active compounds in root and leaf extracts increases with 

increasing polarity of solvents but active compounds in bark extracts increased with 

decreasing polarity of solvents. About 60% of the plant extracts showed MIC value 

<l .5mg/ml that gives highest antimicrobial activities in the MIC assay. Most of the 

extracts have low activities against Gram-negative bacteria compared to high 
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activities against Gram-positive bacteria but all of the extracts possessed antibacterial 

activities against both Gram-positive and Gram-negative bacterial strains. The freeze 

dried leaf extract showed the highest percentage of inhibition against 

acetylcholinesterase enzyme activities followed by root of methanol extract and ethyl 

acetate extract respectively. Root extracts has shown that the root of A. lanata is the 

most active parts to inhibit bacterial growth activities in disc-diffusion while the 

methanol extracts of A. lanata showed to have exhibited considerable antimicrobial 

activities against the tested bacterial stains. 
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CIRI-CIRI ANTI-CHOLINERGIC DAN ANTIMIKROB TUMBUHAN 

BAK.AU Avicennia lanata 

ABSTRAK 

Avicennia lanata, atau lebih dikenali sebagai bakau kelabu atau bakau putih telah 

dikelaskan dalam keluarga Avicenniaceae. Terdapat banyak kajian yang telah 

dijalankan dengan spesis yang berkait rapat iaitu Avicennia marina, akan tetapi 

terdapat kekurangan atau tiada kajian mengenai A. lanata. Ekstrak bahagian daun, 

kulit kayu dan akar daripada tumbuhan ini telah dikeluarkan secara berurutan bermula 

dengan diklorometana, etil asetat dan berakhir dengan metanol. Setiap satu daripada 

ekstrak ini diuji untuk ciri-ciri anti-cholinergic dan antirnikrob. Dua sebatian aktif 

utama (fenol/tannin dan saponin) telah dapat diperhatikan di dalam ekstrak akar yang 

juga terkandung glikosida dan ekstrak beku kering daun yang juga menunjukkan 

terdapatnya sebatian alkaloid. Ekstrak pembekuan daun kering telah menunjukkan 

aktiviti perencatan yang tertinggi terhadap enzim anticholinesterase (AchE) iaitu 

sebanyak 86.22% perencatan dan kemudian diikuti dengan 73.37% dan 71.73% 

perencatan daripada ekstrak akar metanol dan ekstrak akar etil asetat masing-masing 

pada kepekatan 2.5µg/ml. Aktiviti anti-bakteria di dalam cakera penyebaran telah 

dinyatakan sebagai nisbah zon perencatan yang dihasilkan oleh ekstrak sampel kepada 

zon perencatan yang dihasilkan oleh kawalan, gentamicin. Nisbah yang besar 

memberikan aktiviti yang lebih baik. Dua bakteria Gram-positif (Bacillus cereus dan 

Staphylococcus aureus) dan tiga bakteria Gram-negatif (Escherichia coli, Salmonella 

typhi dan Kleibsiella pneumoniae) telah diuji. 80% anggaran daripada ekstrak akar 
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metanol telah dapat merencatkan aktiviti pertumbuhan bakteria dengan 0.533 nisbah 

tertinggi zon perencatan terhadap S. typhi. Ekstrak akar etil asetat dapat menghalang 

kira-kira 40% aktiviti pertumbuhan bakteria. Sebatian aktif di dalam ekstrak akar dan 

daun meningkat dengan peningkatan kutub pelarut tetapi sebatian aktif di dalam 

ekstrak kulit kayu meningkat dengan penurunan kekutuban pelarut. 60% anggaran 

daripada ekstrak tumbuhan menunjukkan nilai MIC <l.5mg/ml yang memberikan 

aktiviti antimikrob tertinggi dalam cerakin MIC. Kebanyakan ekstrak menunjukkan 

aktiviti yang rendah terhadap bakteria Gram-negatif berbanding aktiviti yang tinggi 

terhadap bakteria Gram-positif. Waiau bagaimanapun, kesemua ekstrak telah 

menunjukkan beberapa aktiviti anti-bakteria terhadap kedua-dua jenis bakteria Gram­

positif dan Gram-negatif Ekstrak pembekuan daun kering menunjukkan peratusan 

perencatan yang tertinggi terhadap enzim acetylcholinesterase diikuti oleh ekstrak 

akar metanol dan ekstrak akar etil asetat. Kesemua ekstrak akar telah menunjukkan 

bahawa akar A. lanata adalah bahagian yang paling aktif untuk menghalang aktiviti 

pertumbuhan bakteria di dalam cerakin cakera penyebaran manakala ekstrak metano I 

A. lanata telah menunjukkan aktiviti yang antimikrob yang tinggi terhadap kesemua

bakteria yang diuji dari kedua-dua cerakin cakera penyebaran dan MIC. 
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