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Message

'I lie Right 11onotirable 
Datuk Patinggi (Dr) Ahang Ilaji Abdul Rahnºan 7. uhari 
Bin Tun Datuk Abang Iiaji Openg 
(7ricf , tilimisicr u(, Surutirc%

it is an honour and a pleasure for me to address so many distinguished international delegates at 
this conference on Innovative Sciences and Technologies for the Sustainability of Future 
Global Economics.

I would like to take this opportunity to bid our foreign delegates a warm welcome to Sarawak, 
Land of the Hornbill. Selamat Datang.

Let me congratulate UiTM Sarawak helmed by Professor Dato Dr Jamil Hamali on the success of 
bringing this international conference to Sarawak which I understand is the first of its kind. Judging 
by UiTM's strong leadership and academic reputation I have every confidence that this conference 
will succeed in its objective of providing a platform for researchers to enrich their academic studies 
in the very dynamic technological environment of today in order to enhance their respective areas 
of specialization.

It is very encouraging to note that UiTM is working in tandem with our State and national 
aspirations to further enhance our knowledge and technological innovations. As we all know, 
knowledge and innovation is the driving force behind economic growth, opening up new 
opportunities for the setting up of industries and new jobs. Universities as custodians of new 
knowledge and innovation have always been perceived as being crucial for economic 
development. In the new millennium, universities' role is seen as even more crucial to helping us 
to progress and advance leveraging on technological innovation and competitiveness. Today's 
conference, where experts in their respective field convene to share and highlight the latest 
innovations in science and technology is indicative of the direction ahead for all of us.

Finally, I would like to thank all the delegates who are willing to share their expertise with the 
international community for our common benefits. I wish all of you a fruitful deliberation, and to 
our international delegates, do enjoy your three-day stay in Kuching and Sarawak welcome you 
and your friends back in Kuching in the near future.

Thank you.

/ 
ý 

iýI 
ý

DATUK PATINGGI (DR) AB: AJI ABDUL RAH. NIAN 7. OHARI 
BIN TUN DATUK ABANG HAJI OPENG

IV
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Message
Professor Dato Dr. Jamil 1[aji lHamali 
Rccror, Uniý, crsi! i Tcknolw, i Af. IR, I C'ctwaiwart. S(lralia1,

First and l'orcinost, I would like to congratulate the organising committee of 
the IS` International Conference on Innovative Sciences and Technologic- 
for Research and Education (InnoSTRE) 2018 for taking the initiative to

organise this conference in collaboration with Sarawak Convention Hurcau (SCB). Its theme 
"Innovative Sciences and Technologies for the Sustainability of Future Global Economics" is in line 
with the development goals of the Industrial Evolution 4.0 in the era of Digital Economy in Sarawak.

This conference provides researchers an opportunity to develop their niche areas in their academic 
studies in an ever-changing technological environment to better improve their knowledge in their 
respective specialised areas. Today, the emerging and advancing economies are needed to enhance the 
quality of education and research. This conference, which brings together scholars, professionals and 
practitioners from various disciplines and countries, promotes research within the academic 
community, enhances the quality of education and engages the industry in building relationships to 
advance the economies. In addition, it provides them with a unique platform to share the latest theories 
and practices prevalent in dynamic service economies. At the same time, the conference is a platform 
for local and international participants from both academics and industries to present their authoritative 
knowledge and the most up-to-date research findings in innovative sciences and technologies. Not only 
that, it provides opportunities for the participants to take part in innovative sciences and technologies 
and exchange information and knowledge to achieve service excellence. The conference also 
highlights the most recent innovations in science and technology development and identifies emerging 
and future areas of growth and collaborations in these exciting fields.

Science and technology, which are closely related to our lives, are essential for the overall progress of 
mankind. The importance of science and technology lies in its manifold benefits to society. The 
advancement in science and technology has revolutionised human life. With the development of the 
computer and the telecommunication industry, the world is now a smaller place. The World Wide Web 
has made it possible to store information compactly and efficiently so that at the click of a mouse, 
information can be obtained easily.

Undoubtedly, science and technology also play an important role in nation building as we need to keep 
abreast with the developments that are happening around us. Therefore, UiTM is committed in 
encouraging both lecturers and students to be involved in science and technology research. Science 
and technology in today's fast changing world are the cornerstones of new inventions and innovations 
that enrich the lives of mankind. As such, UiTM as an institution of higher education encourages both 
the lecturers and students to be involved in these two fields which offer vast opportunities for them to 
come up with new inventions and innovations, By exploring the fields of science and technology, our 
lecturers and students are equipped with the tools to move our nation forward in this new era as they 
come up with new inventions and innovations that will make a difference in the lives of mankind.

Finally, I wish all the participants a happy stay in Sarawak. Enjoy the fruitful sessions at the conference 
as you network and learn from each other the latest developments in the fields of science and 
technology.

PROFESSOR DATO DR. JAMIL IM HAMALI

V
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Message

Associate Professor Dr. Firdaus Abdullah 

The l, rternuti, anal ('h, iir [ni )STRF. _'(' 
4

AssalamlCalalkum ýýarahmatullahi wabarakatuh and Salam Sý:;. i; ltcra

It is my pleasure and honour to welcome this impressive gathering of great scientists, 
academicians, young researchers, delegates and students to the Ist International Conference on 
Innovative Sciences and Technologies for Research and Education 2018.

This conference, with the theme, "innovative Sciences and Technologies for the Sustainability of 
Future Global Economics", hopes to provide insights into recent research and cutting-edge 
technologies. With the presence of adept, young and brilliant researchers and experienced 
academicians, this conference will undoubtedly gather immense interest.

Knowledge and innovation are the driving forces behind economic growth which have opening up 
new opportunities for the setting up of industries and opening of new jobs. Since the 
commencement of Industrial Revolution especially the recent 4.0, the growth of economies 
throughout the world has been driven largely by the pursuit of scientific understanding, the 
application of engineering solutions and continuous technological innovation.

Thus, this conference aspires to serve as a platform for local and international participants from 
both academic and industries to present their research findings in innovative sciences and 
technologies. New opportunities are given to those who are prepared to venture into the field of 
innovative sciences and technologies for the exchange of information and knowledge towards 
achieving service excellence.

I would like to take this opportunity to thank the Conference organizing committee for their 
excellent teamwork and tireless efforts to ensure a smooth outcome for the conference.

I would also like to thank the participants, especially those who are coming from abroad, for 
joining the conference and sharing invaluable experience and ideas. [ hope your stay in the Land 
of Hornbills will be a pleasant and rewarding one.

ýý
ASSOCIATE PROFESSOR DR. FIRDAUS ABDULLAH

V1
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Prog ramme Schedule: 
SDAY (DEC 18, 2018)`, T F 

Ilýll: % 'IIVITY VENUE 

1 5u0 - 1700 Earle Registration of Conference Participants Level 3 

DNESDAY (DEC 19, 2018) 
. 

. , s 

TIME ACTIVITY VENUE 
0730 - 0800 Registration Level 3 

0800 - 0830 Morning Tea Level 3 

0830 - 0900 Chairperson: Professor Dr. Siva K Balasundram BALLROOM, Level 3 
Plenary Lecture by Professor Dr. V. Sivaram 
Innovative Beekeeping Technology to Increase Agriculture 
Productivity, Biodiversity Conservation and Sustainable 
Livelihoods 

OPENING CEREMONY 
Venue: BALLROOM, LEVEL 3 

0900-1030 

Chairperson: Professor Dr. V. Sivaranº 

1100 - 1200 Keynote Lecture by Professor Dr. Siva K Balasundram BALLROOM, Level 3 
Precision Agriculture Research Priorities and Opportunities: A 
Malaysian Perspective 

1200 - 1230 Invited Lecture 1 by Dr. Bai Shi Yin BALLROOM, Level 3 
The Innovative Technology of Positive Energy Agriculture 

1230 - 1300 Invited Lecture 2 by Mr Patrick Lim BALLROOM, Level 3 
Increased Palm Oil Yield Through Greener Technology of Rapid 
Screening FT NIR and Validated Method Atomic Spectroscopy 
Techniques 

1300 - 1400 Lunch 

1400 - 1600 SESSION 1: Parallel Oral Presentation [lA, 1B, IC and ID] DLS /SC3 /WoKI-2 
/WoK3-4 

1600 - 1630 Tea Break H.: ýM` 

1630 - 1830 SESSION 2: Parallel Oral Presentation [2A, 2B, 2C and 2D] DLS /SC3 /WoKI-2 
/WoK3-4 

1930 - 2200 Welcoming Dinner ý, JwLaL -,. BALLROOM, LEVEL 3 

TIIRUSDAY (DEC 20, 2018) 
TIME ACTIVITY VENUE 
0830 - 1030 SESSION 3: Parallel Oral Presentation [3A, 3B, 3C and 3D] DLS /SC3 /WoK1-2 

/WoK3-4 
1030- 1100 Tea Break 

1100 - 1300 SESSION 4: Parallel Oral Presentation [4A, 4R, 4C and 4D] DLS /SC3 /WoK1-2 
/WoK3-4 

1300 - 1400 Lunch 3rcm (dý(at"71) f., 

1400 - 1600 SESSION 5: Parallel Oral Presentation [5A, 5B, 5C and 5D] DLS /SC3 /WoK1-2 
/WoK3-4 

1600- 1630 Tea Break 

1630 - 1830 SESSION 6: Parallel Oral Presentation [6A, 6B, 6C and 6D] DLS /SC3 /WoKI-2 
/WoK3-4 

Note: DLS - Deer and Ladv Suite (Level 3). SC3 - Sarawak Chamber 3 (Level 3)
WoKI-2 - Windows on Kuching 1 and 2 (Level 18) WoK3-4 - Windows on Kuching 3 and 4 (Level 18) 

vii
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ýý ý i

IS` International Conference on 
Innovative Sciences and Technologies for Research and Education 

(InnoSTRE)2018

"Innovative Sciences and Technologies for the Sustainability of Future Global Economics"

19 DECEMBER 2018 (WEDNESDAY) 
Ballroom, Level 3, Riverside Majestic Hotel, Kuching

TIME PROGRAMME

0900 Arrival of Invited Guests

0930 Arrival of The Right Honourable 
Datuk Patinggi (Dr) Abang Haji Abdul Rahman Zohari 
Bin Tun Datuk Abang Haji Openg 
Chief Minister of Sarawak

Doa Recitation

Welcoming Speech by Professor Dato Dr Jamil Haji Hamali 
Rector, Universiti Teknologi MARA Cawangan Sarawak 
Advisor, International Organising Committee of InnoSTRE2018

Opening Speech by The Right Honourable 
Datuk Patinggi (Dr) Abang Haji Abdul Rahman Zohari 
Bin Tun Datuk Abang Haji Openg 
Chief Minister of Sarawak

Photo Session

END
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ý . ý . ý .

DAY 1 WEDNESDAY (DEC 19, 2018)

SESSION 1A Chairperson: Dr. Isabel Fong Lim 
Venue: Deer and Lady Suite (Level 3)

1400 - 1420 ]ABO19] Development of Human Blastocystis ST3 and ST1 Multiplex Detection 
Primers from Unique SSU rRNA Gene 
Mohamad Izwan Bin Ismail, Tengku Shahrul Anuar Bin Tengku Ahmad Bash and Nurul 
Izzati Binti Zulkifli

2 1420 - 1440 [AB024[ Virtual Screening of Selected Sea Cucumber Compounds as Inhibitor Human 
Kinesin-8 
Broto Santoso

3 1440 - 1500 [AB075[ Bioassay-guided Fractionation and Screening of Active Substances from 
Micromonospora sp. against Gram Negative Bacteria 
Ajuwin Lain, Sabda Safiee and Ann Basik

4 1500 - 1520 JAB0801 Draft Genome Analysis of Actinomycetospora corticicola PP80, a Novel Species 
Isolated from Pepper Plantation 
Mohd Farith Kota, Holed Juboi and Tiong Chia Yeo

5 1520 - 1540 (AB0371 High Glycemic Index Diet Decrease Insulin Secretion Without Altering Akt 

and Pdx1 Expression on Pancreatic Beta Cells Mice 
Lilik Herawati, Gadis Meinar Sari and Roedi Irawan

6 1540 - 1600 JAB022J Antidiabetes Activity of Leaves-Stem of Purple Sweet Potatoes (Ipomoea 

Batatas L. ) Extracts on Diabetic Wistar Rats Induced by Alloxan 

H. Haryoto and Ermia Septianadevi

SESSION 1B Chairperson: Dr. Ahmad Lutfi Anis 
Venue: Sarawak Chamber 3 (Level 3)

7 1400 - 1420 JAB0741 Preliminary Comparison of Human Body Electromagnetic Radiation and 
Stress Level Between Smokers and Non-Smokers 
Ros Shilawani Bt S. Abdul Kadir, Zunairah Haji Murat and Che. Ku Hilmi Che Ku Salim

8 1420 - 1440 JAB0301 Hand-held Tele-ultrasound - the Hype of the Heart 
Manohari Balasingam and B Sivalingam

9 1440 - 1500 JAB0471 Affective Neurophysiological Algorithmic Model for Learning Analytics 
Profiling 
Norhaslinda Kamaruddin and Abdul Wahab Abdul Rahman

10 1500 - 1520 [AB068] Profiling Students for Effective Learning based on Neuro-Physiological 
Interface of Affect 
Abdul Wahab Abdul Rahman and Norhaslinda Kamaruddin

11 1520 - 1540 JAB0061 Multi-Relational Latent Phono-Semantic Analysis Model For Extracting 
Qura'nic Concept 
Asma Abdul Rahman

12 1540 - 1600 [AB0041 Assessing the Awareness and Perception of Hoteliers Towards Shariah 
Compliant Hotel Operations 
Noor Azimin Zainol, Rozila Ahmad and Muhamad Shah Kamal Ideris and Nor Rabiatul 
Adawiyah Nor Azam

ix
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DAY 1 WEDNESDAY (DEC 19, 2018)

SESSION 1C (AS) Chairperson: Dr. Mohammad Isa Mohamaan 
Venue: Windows on Kuching 1 and 2 (Level 18)

13 1400- 1420 ]AS001] Determination of Heavy Metals Content and Analysis of Porcine DNA in 
Ipomea aquatica in Swine Farm Wastewater and Other Sources 
Emilia Anak Juan and Norhasnan Sahari

14 1420 - 1440 ]AA001] Determination of Heavy Metals Content and the Analysis of Porcine 
Contamination in Different Brands of Corned Beef 
Juane Bella Langgi and Norhasnan Sahari

15 1440 - 1500 [AS003] Analysis of Fourier Transform Infrared Spectroscopy (FTIR) and Real Time 
Polymerase Chain Reaction (qPCR) for The Presence of Porcine in Processed Foods 
Nurul Farhatin Bt. Roslan, Nurhafizah Bt. Mohd Selihin and Shahrina Bt. Shah Jahan

16 1500 - 1520 ]AS004] Determination of Heavy Metals (Lead, Cadmium, Copper, Zinc and Iron) in 
Different Species of Prawns at Local Market in Kuching 
Azreen Nisha Binti Idrishah and Norhasnan Sahari

17 1520 - 1540 JAS0051 Analysis of Trace Elements in Talc Powder Available in Malaysia 
Fatin Izzati Jaidil and Wong Mui Hung

18 1540 - 1600 (AS006J Determination of Heavy Metals (Fe, Ni, Pb) in Lipsticks using Atomic 
Absorption Spectroscopy 
Fedrick Ding Anak Sakai and Siti Kartina Abdul Karim

SESSION ID (AS) Chairperson: Mdm Rabuyah Hinti Ni 
Venue: Windows on Kuching 3 and 4 (Level 18)

19 1400 - 1420 (ASO13J Synthesis and Characterization of Tartaric Acid Modified Starch (Sago 
Starch) 
Wan Nur Liyana Bt Amri and Wong Mui Hung

20 1420 - 1440 JAS014J Isolation and Antipest Activity of Barks of Swietenia macrophylla 
Afihaziqah Sujiyo and Wong Mui Hung

21 1440 - 1500 [ASO151 Synthesis of Dynamic Alginate Hydrogels 
Husna Zolkepli and Cindy Soo Yun Tan

22 1500 - 1520 [AS016J Synthesis and Antibacterial Activity of 2-Phenyl-4H-Chromen-4-One 
(Flavone) 
Charles Rolend, Nyotia anak Nyokat, Khong Heng Yen and Korrawinwich 
Boonpisuttinant

23 1520 - 1540 (ASO17J Synthesis and Antibacterial Activity of 2-(4-bromophenyl)chroman-4-one 
Nur Faziela bind Opandi and Nyotia Nyokat

24 1540 - 1600 JAS0181 Flavonoids Derivatives and Its Antibacterial Activity 
Nurul Syafiqah binti Mohamad Sadri and Nyotia anak Nyokat

X
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Ay 1 WEDNESDAY (DEC 19, 2018)

SESSION 2A

25

26

27

Chairperson: Associate Professor Dr. Haryoto 
Venue: Deer and Lady Suite (Level 3)

1630 - 1650 [AB0731 Sustainability and Good Agricultural Practices on Soil Properties and Yield 

of Oil Palm (Eleais guinensis) 
Seraphina Anak Dominic Gisong and Margaret Chan Kit Yok

1650- 1710 [AB0511 Insect Relative Abundance in Different Management of Cocoa Planting 

Area 
Saripah Bakar

1710 - 1730 [AB057] Heavy Metals Contamination in Tilapia Fish (Oreochromis mossambicus) 
from Three Different Farms in Sarawak, Malaysia 

Nur Afigah Mohamad, Mohammad Isa Mohamadin, Wan Abdul Rahim Wan Ahmad 

and Norhasnan Sahari

SESSION 2B Chairperson: Associate Professor Dr. Asma Abdul Rahman 
Venue: Sarawak Chamber 3 (Level 3)

28 1630 - 1650 [AB0421 Efficiency of Using a Physiological Portrait of a University Student in 
Physical Education 
Valentina Talantseva, Nadezhda Altynova and Nadezhda Pianzina 
(recorded presentation)

29

30

1650 - 1710 [AB0361 Barriers in Religious School Administration and Management: A 
Preliminary Study 
Huraizah binti Arshad, Izran Sarrazin bin Mohammed and Noraini binti Johari

1710 - 1730 [AB0331 Effective English Communication Skills of Students in BBA (Hone) at 
International Islamic University Islamabad 
Muhammad Hussain Khan and Muhammad Adnan Khan

SESSION 2C (AS) Chairperson: Mr. Norhasnan Bin Sahari 
Venue: Windows on Kuching 1 and 2 (Level 18)

31 1630 - 1650 [AS007[ Halal Analysis of Selected Brands of Nuggets Using FTIR and RT PCR 
Muhammad Haidhar Anas Bin Jamil, Bebe Norlita Binti Mohamed and Shahrina Binti 
Shah Jahan

32

33

34

35

1650 - 1710 [AS0081 PCR and FTIR Analysis of Noodles for Halal Analysis 
Nurul Afiqah binti Sharif and Mohamad Isa bin Mohamadin

1710 - 1730 [AA002[ Determination of Heavy Metals in Baby Milk Powder and Baby Foods 
Nur Sharmine Irda Bt Ahmad and Mohammad Isa Bin Mohamadin

1730 - 1750 [AA0031 Analysis of Heavy Metals and Minerals Content of Edingera coccinea 
Mohd. Khairul Nizam Bin Moh Rafie and Wong Mui Hung

1750-1810 [AS0111 Determination of Heavy Metals Accumulation in Selected Plant Leaves 
used in Food Preparation 
Nur Dewi Amira bt Abdul Malik and Nurhafizah bt Mohd Selihin

36 1810 - 1830 [AS012] Analysis of Heavy Metals in Cosmetic Soaps Sold in Local Market in 
Kuching and Online Shopping Platform in Malaysia 
Zuraidey Puteri Ja'affar and Nurhafizah Mohd Selihin

XI
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I DAY 1 WEDNESDAY (DEC 19, 2018)

SESSION 2D (AS) Chairperson: Mdm. Rabuyah Binti Ni 
Venue: Windows on Kuching 3 and 4 (Level 18)

37 1630- 1650 JAS019j Synthesis and Characterisation of Supramolecular Polymer Hydrogels 
Based on Ionic Crosslinking 
Farah Izyan binti Abdul Aziz and Cindy Soo Yun Tan

38 1650- 1710 [AA004] Heavy Metal Removal (Cr (VI)) from Wastewater by using Carrot 
Residues as Biosorbent 
Mohd. Izuddin Bin Nuzul and Sit] Kartina Abdul Karim

39 1710- 1730 [AA005) Determination of Heavy Metals (Cu, Fe, Ni, Pb and Zn) In Piper Betel 
Plant 
Agnes David and Bebe Norlita Mohamed

40 1730- 1750 JAS0221 Determination of Heavy Metal in Soil Sample in Samarahan by using 
Atomic Absorption Spectrometer 
Mohd Sharulnizam bin Salimin and Siti Kartina Abdul Karim

41 1750 - 1810 JAS0231 Synthesis and Characterized of Cobalt(II) Complex with Schiff Base 
Ligand and Its Biological Activities 
Cynthia Setangkai Rabong Brita and Yanti Yana Halid

42 1810 - 1830 1AS0241 Synthesis and Characterization of Nickel(II) Complex with Schiff Base 
Ligand and Its Biological Activity 
Irena Lenny Bined and Yanti Yana Halid

DAY 2 THRUSDAY (DEC 20, 2018)

SESSION 3A Chairperson: Dr. Robin Chang Yee Hui 
Venue: Deer and Lady Suite (Level 3)

43 0830 - 0850 JAB005J A Promising Lightweight Hybrid Nanocomposite as Microwave Absorber 
at Higher GHz Frequency Range 
Fadzidah Mohd Idris, Khamirul Amin Matori, Ismayadi Ismail, Zaiki Awang, Idza Riati 
Ibrahim, Siti Nor Ain Rusly and Mohd Shamsul Ezzad Shafie

44 0850 - 0910 JAB043j SPH Modeling of Directed Self-assembly Approach for ZnS Photonic 
Crystal 
Chong Chee Jiun and Noor Azie Azura binti Mohd Arif

45 0910 -0930

46 0930 - 0950

[AB0321 Mechanism of CO2 Capture by Chemisorption in Ionic Liquid 
Impregnated Silica 
Tengku Sharifah Marliza Tengku Azmi, M. A. Yarmo, A. Hakim, Y. H. Taufiq-Yap 

[AB054) Development of Partial Least Squares Integrated Fourier Transform 
Infrared Approach for Determination of Moisture Content in Lubricating Oil 
Amelia Laccy Anak Jeffrey Kimura and Siong Fong Sim

47 0950 - 1010 JABO551 Past and Current Development of Two-Phase Modeling of Polypropylene 
in Gas Phase Fluidized Bed Reactor: A Review 
Mohd Farid Atan, Mohd Azlan Hussain and Nazeri Abdul Rahman

48 1010 - 1030 JABO17J Team Software Process (TSPi) Web-Based Support Tool 
Nurfauza Jail, Azman Bujang Mash, Cheah Wai Shiang, Yanti Rosmunie Bujang, 
Abdul Rahman Mat, Suriati Khartini Jali and Norazian Mohd Hamdan

xii
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DAY 2 THURSDAY (DEC 20, 2018)

SESSION 3B Chairperson: Associate Professor Dr. Khong Heng Yen 
Venue: Sarawak Chamber 3 (Level 3)

49 0830 - 0850 [ABO11J Antibacterial Activity and Bioautography Polar Fraction of Ethanolic 
Extracts of Leaves of Soursop (Annona muricata L. ) against Klebsiella pneumoniae 
and Staphylococcus epidermidis 
H. Haryoto, Peni Indrayudha and Kosworo

50 0850 - 0910 [AB023] Isolation and Antioxidant Activity of Extract Ethanol Leaf Rhizophora 
Mucronata And Rhizophora Apiculata 
Novan Visia Farmasari and H. Haryoto

51 0910 - 0930 [AB0621 Integrated Accomplice Profiling Process for Social Network Investigation 
Taniza Tajuddin and Azizah Abdul Manaf

52 0930 - 0950 1AB082) The Linear Penalized-Spline Mixed-Model under Informative Sampling to 
Estimate Small Area Means 
Angela Nina. R. Chytrasari, Sri Haryatmi Kartiko and Danardono

53 0950 - 1010 [AB0411 Fatty Acid Profiles in the Kernel Oils of Artocarpus Odoratissimus and 
Litsea Garciae 
Firus Musfirah Poli and Zaini Bin Assim

54 1010 - 1030 [AB0081 High-Intensity Interval Training and High-Intensity Resistance Training 
on Body Fat Percentage and Aerobic Fitness among Female Overweight Adults 
Asfarina Jitwil, Patricia Pawa Pitil and Wan Juliana Emeih Wahed

SESSION 3C (AS) Chairperson: Dr. Cindy Tan Soo Yun 
Venue: Windows on Kuching 1 and 2 (Level 18)

55 0830 - 0850 1AS0251 Determination of Heavy Metals in Fertilizers of Bau Singai Sarawak 
Bellona Joseph and Sharifah Nadzirah Binti Wan Hamid

ý 56 0850 - 0910 [AS026] Water Quality Assessment of Rivers At Kampung Atas, Kampung Daun 
And Kampung Bobak, Bau, Sarawak 
Mathressa Mathews and Sharifah Nadzirah binti Wan Hamid

57 0910 - 0930 [AS027] Analysis of Heavy Metals Content in Sarawak Black Pepper from 
Singai Area, Bau 
Shirley Shireano anak Karl and Sharifah Nadzirah binti Wan Hamid

58 0930 - 0950 1AS0281 Determination of Heavy Metals in Ikan Bulu (Polydactylus Luparensis) 
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67 1100 - 1120 [AB0491 Contrast Enhancement Pipelines for Digital Image Captured in Dark 
Environment 
Seng Cheng Yeoh, Haidi Ibrahim and Theam Foo Ng
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Abstract

Precision agriculture started out in the mid-1980s as a means to improve fertilizer application by 
varying the rates and blends as needed within fields. This approach was termed as site-specific 
fertilization. With time, the concept of `site-specific' (spatial variability) was juxtaposed with that 
of `time-specific' (temporal variability) into other domains of production agriculture including 
seeding, pest and disease control, irrigation, tillage and harvesting. This gave rise to what is 
commonly known as spatio-temporal analysis of crop, soil and other field attributes. The core 
narrative of precision agriculture back then in 2015 was to create an efficient farm, where input 
use and farming practices can be adjusted to maximize benefits from each field location in a 
sustainable manner. Technological components such as a global positioning system, geographical 
information system, remote sensing, variable rate application, artificial intelligence and decision 
support systems were used to deliver the promise of an efficient farm. Post 2015, the paradigm of 
precision agriculture started to shift from an efficient farm to a connected farm. An accelerator to 
this paradigm shift is the Internet of Things (IoT). New and updated technological components 
such as sensors, data analytics, telematics, hardware and software systems, and communication 
systems are being added into the precision agriculture toolbox. Interestingly, the modus operandi 
of precision agriculture is also beginning to change from `sustainability' to `climate-smart. ' 
Sustainable agriculture typically involves strategies where the environment is modified to fit the 
crop while climate-smart agriculture does the reverse, i. e. changing the crop to fit the environment. 
As a result of this paradigm shift in precision agriculture, research priorities are beginning to 
change and new opportunities for scientific collaboration are beginning to emerge. This paper will 
examine some of the key areas for precision agriculture research that are seemingly fueled by the 
big data phenomenon.

Keywords: precision agriculture, efficient farm, connected farm, IoT, big data

Introduction

Precision Agriculture (PA) offers many potential benefits in profitability, productivity, 
sustainability, crop quality, environmental protection, on-farm quality of life, food safety, and rural 
economic development. PA is revolutionary because it epitomizes a better balance between 
reliance on traditional knowledge and information and management-intensive technologies. 
Operationally, PA embodies a holistic farm management strategy where farm operators can adjust 
input use and cultivation methods, including seed, fertilizer, pesticide and water application, 
variety selection, planting, tillage and harvesting, to match varying crop, soil and other field 
attributes. The purpose of PA includes: 
" To maximize net economic return 
" To increase sustainability 
" To minimize environmental degradation

1
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Requirements and implementation protocols of PA

PA has three fundamental requirements, which are: i) Ability to identify each field location, ii) 
Ability to capture, interpret and analyze agronomic data at an appropriate scale and frequency, and 
iii) Ability to adjust input use and farming practices to maximize benefits from each field location. 
Technologies such as a global positioning system, geographical information system, remote 
sensing, variable rate application, on-the-go sensors, grid sampling, and yield monitors are used 
to fulfill these requirements. Various configurations of these technologies are suitable for different 
PA operations. Communication tools like the internet are valuable for efficient delivery of PA 

services and products.

Protocols for PA implementation can be encapsulated in three sequential steps, which are: i) 
Gathering information about variability, ii) Processing and analyzing information to assess the 
significance of variability, and iii) Implementing change in the management of inputs. PA 

subscribes to a cyclic process that is typified by a system that gets smarter every year a farm 

operator uses it. Taken together, this implies that the three general steps may each require a 
timeframe ranging from months to years so as to collectively generate a stable and workable 
structure, but yet be subjected to further amendments and refinements.

Possible outcomes from using PA

Based on short to medium-term and long-term studies done on a wide variety of crops grown under 
varying environments, PA has been shown to give the following outcomes: 
" Higher yields with the same level of inputs 
" The same yields with reduced inputs 
" Higher yields with reduced inputs

The practicality of PA is summarized in the following matrix:

Benefit occurs No benefit occurs 

Act Correct action Type II error: Loss caused 

Do not act Type I error: Lost opportunity Correct inaction

Typically, PA reduces Type I and Type II errors. From the farmers' perspective, the most likely 

objective for adopting PA is to increase economic return from their land and environment. 
Farmers' decisions on agronomic practice take into account the associated costs, benefits and risks. 
Agronomic practices are linked to a wide range of factors such as climate, infrastructure, soils, 
topography and yield distribution, nutrient requirement, insects, diseases, and weeds. These factors 
typically exhibit spatial and/or temporal variability, and hence necessitate site-specific treatment 
rather than the conventional uniform treatment.

Management of variability

PA responds to spatial and temporal variability. Spatial variability is the differences that occur as 
a function of space or distance. Temporal variability is the differences that occur as a function of 
time or season.

The sources of variation in crop yield have been widely documented, and most of these sources 
are related to soil variability. Soil properties vary substantially as a function of soil type, landscape 

orientation and previous management history in both intensively managed and undisturbed 
ecosystems. Prevailing technologies in the past prevented the identification and management of 

2
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soil spatial variability. As such, soil spatial variability was often ignored or ascribed to random 
error hence justifying uniform treatment of fields with regard to fertilizer and pesticide inputs. 
This practice led to over- or under-application of fertilizers, pesticides, seeds and water, which 
inevitably resulted in sub-optimal yields, increased field management cost, energy wastage and 
environmental pollution.

Agronomic and environmental impacts of PA

Environmental hazards imposed by agriculture are largely attributable to the overuse of chemical 
fertilizer and pesticide. In most crop production systems, fertilizer and pesticide use account for at 
least 60-70% of the farm operating cost. The inefficiency of crops to harness the benefits from 
these inputs further complicates the problem. Inputs that have not been intercepted by crops may 
end up as pollutants in the atmosphere and waterways. In most cases, environmental hazards 
imposed by agriculture are manifested in soil and water quality measurements. Over the past 
decade, agronomic practices are being increasingly directed toward the sustainable agriculture 
paradigm, where an agroecosystem is adapted to optimize crop performance within specific 
environmental protection standards to ensure the preservation of natural resources, including soil 
and water.

Conventionally, agronomic practices and treatments are usually applied in a uniform fashion. For 
example, a plow is designed to operate at a uniform depth and produce uniform results over a wide 
range of crop and soil conditions. Similarly, a sprayer will apply the same amount of solution 
containing either fertilizer or pesticide.

A study conducted in two adjacent fields, one employing uniform rate treatment of nitrogen 
fertilizer and the other with variable rate treatment, demonstrated that the latter significantly 
reduced groundwater contamination (Bongiovanni, 2004). In China, Guo-Wei et al. (2008) 
showed how site-specific nutrient management increased the adsorption and use efficiency of 
nitrogen, phosphorus and potassium in rice plants. In a related study, Pampolino et al. (2007) 
showed that site-specific nutrient management reduced nitrogen fertilizer use in Vietnam and The 
Philippines by 14% and 10%, respectively. It also reduced total nitrogen losses from the soil by 
25-27%. The inability to respond to spatial variability in nitrogen uptake and utilization in 
uniformly managed field units accounts for a significant proportion of nitrogenous pollutants, such 
as ammonia (NH3), nitrous oxide (N20) and nitrate (NO3-), generated by agriculture and released 
to the environment (Baily et al., 2001). Elsewhere, Khakural et al. (1998) demonstrated that 
variable rate herbicide application reduced total herbicide use, and preserved surface and ground 
water quality. Chemical inputs, particularly fertilizer and pesticide, when applied using the PA 
approach could reduce load accumulation and disposition. As a result, soil and water 
contamination is minimized.

PA provides the means for precise and targeted application of inputs, fine-scale recording of field 
treatments, tracking from operation to operation and efficient transfer of recorded information with 
the harvested products. These capabilities could assist with enforcement and legislation of 
environmental protection. Long-term studies by Kirchmann and Thorvaldsson, (2000) have also 
shown that PA generates positive impacts with regard to: i) Soil erosion and salinization, ii) Soil 
fertility, iii) Compaction of subsoils and iv) Soil pollution.

Changing paradigm in PA research

The core narrative of PA back from its inception (1990s) through 2015 was to create an efficient 
farm, where input use and farming practices can be adjusted to maximize benefits from each field 
location in a sustainable manner. Technological components such as a global positioning system,

3



1" International Conference on Innovative Sc ences an, irechnoloyies for Research and Education (InnoSTRE) 2018, 18-20 Dec 2018

geographical information system, remote sensing, variable rate application, artificial intelligence 
and decision support systems were used to deliver the promise of an efficient farm. Post-2015, the 
paradigm of PA started to shift from an efficient farm to a connected farm. An accelerator to this 
paradigm shift is the Internet of Things (IoT). New and updated technological components such 
as sensors, data analytics, telematics, hardware and software systems, and communication systems 
are being added into the precision agriculture toolbox. Interestingly, the modus operandi of 
precision agriculture is also beginning to change from `sustainability' to `climate-smart. ' 
Sustainable agriculture typically involves strategies where the environment is modified to fit the 
crop while climate-smart agriculture does the reverse, i. e. changing the crop to fit the environment. 
As a result of this paradigm shift in precision agriculture, research priorities are beginning to 
change and new opportunities for scientific collaboration are beginning to emerge.

A significant driver to the infusion of IoT into PA is the progress recorded in the industrial 
revolution. The first industrial revolution (IR 1.0) brought us mechanization that was powered by 
water and steam. The second industrial revolution (IR 2.0) gave us mass production and assembly 
lines that were powered by electricity. The third industrial revolution (IR 3.0) took us into 
computer and automation. Now, we have entered the fourth industrial revolution (IR 4.0) which is 
fueled by cyber-physical systems. Among the many emerging technologies that are showing up in 
the general framework of PA, three technologies seem to stand out, i. e. Climate Smart Agriculture 
(CSA), drones and IoT.

Climate Smart Agriculture (CSA)

CSA is defined as an approach for transforming and re-orienting agricultural development under 
the new realities of climate change (Lipper et al., 2014). The Food and Agricultural Organization 
of the United Nations (FAO) defines CSA as "agriculture that sustainably increases productivity, 
enhances resilience (adaptation), reduces/removes GHGs (mitigation) where possible, and 
enhances achievement of national food security and development goals. " Based on these 
definitions, the principal goal of CSA is identified as food security and development (FAO, 2013; 
Lipper et al., 2014); while productivity, adaptation, and mitigation are identified as the three 
interlinked pillars necessary for achieving this goal.

The three pillars of CSA are: 
" Productivity 

- CSA aims to sustainably increase agricultural productivity and incomes from crops, 
livestock and fish, without having a negative impact on the environment. This, in turn, will 
raise food and nutritional security. A key concept related to raising productivity is 
sustainable intensification 

" Adaptation 
- CSA aims to reduce the exposure of farmers to short-term risks, while also strengthening 

their resilience by building their capacity to adapt and prosper in the face of shocks and 
longer-term stresses. Particular attention is given to protecting the ecosystem services 
which ecosystems provide to farmers and others. These services are essential for 
maintaining productivity and our ability to adapt to climate changes. 

" Mitigation 

- Wherever and whenever possible, CSA should help to reduce and/or remove greenhouse 
gas (GHG) emissions. This implies that we reduce emissions for each calorie or kilo of 
food, fiber and fuel that we produce. That we avoid deforestation from agriculture. And 
that we manage soils and trees in ways that maximize their potential to acts as carbon sinks 
and absorb carbon dioxide from the atmosphere.
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The key characteristics of CSA are: 
" CSA addresses climate change. Contrary to conventional agricultural development, CSA 

systematically integrates climate change into the planning and development of sustainable 
agricultural systems. 
" CSA integrates multiple goals and manages trade-offs. Ideally, CSA produces triple-win 
outcomes, i. e. increased productivity, enhanced resilience and reduced emissions. But often it is 

not possible to achieve all three. Frequently, when it comes time to implement CSA, trade-offs 
must be made. This requires us to identify synergies and weigh the costs and benefits of different 
options based on stakeholder objectives identified through participatory approaches. 
" CSA maintains ecosystems services. Ecosystems provide farmers with essential services, 
including clean air, water, food and materials. It is imperative that CSA interventions do not 
contribute to their degradation. Thus, CSA adopts a landscape approach that builds upon the 
principles of sustainable agriculture but goes beyond the narrow sectoral approaches that result in 
uncoordinated and competing land uses, to integrated planning and management. 
" CSA has multiple entry points at different levels. CSA should not be perceived as a set of 
practices and technologies. It has multiple entry points, ranging from the development of 
technologies and practices to the elaboration of climate change models and scenarios, information 
technologies, insurance schemes, value chains and the strengthening of institutional and political 
enabling environments. As such, it goes beyond single technologies at the farm level and includes 
the integration of multiple interventions at the food system, landscape, value chain or policy level. 
" CSA is context specific. What is climate-smart in one-place may not be climate-smart in another, 
and no interventions are climate-smart everywhere or every time. Interventions must take into 
account how different elements interact at the landscape level, within or among ecosystems and 
as a part of different institutional arrangements and political realities. The fact that CSA often 
strives to reach multiple objectives at the system level makes it particularly difficult to transfer 
experiences from one context to another. 
" CSA engages women and marginalized groups. To achieve food security goals and enhance 
resilience, CSA approaches must involve the poorest and most vulnerable groups. These groups 
often live on marginal lands which are most vulnerable to climate events like drought and floods. 
They are, thus, most likely to be affected by climate change. Gender is another central aspect of 
CSA. Women typically have less access and legal right to the land which they farm, or to other 
productive and economic resources which could help build their adaptive capacity to cope with 
events like droughts and floods. CSA strives to involve all local, regional and national stakeholders 
in decision-making. Only by doing so, is it possible to identify the most appropriate interventions 
and form the partnerships and alliances needed to enable sustainable development.

Drone Technology

Drone technology will give the agriculture industry a high-technology makeover, with planning 
and strategy based on real-time data gathering and processing. Here are six ways aerial and ground- 
based drones will be used throughout the crop cycle: 
" Soil and field analysis 

- Drones can be instrumental at the start of the crop cycle. They produce precise 3-D maps 
for early soil analysis, useful in planning seed planting patterns. After planting, drone- 
driven soil analysis provides data for irrigation and nitrogen-level management. 

" Planting 

- Drone-planting systems can achieve an uptake rate of 75% and decrease planting costs by 
85%. These systems shoot pods with seeds and plant nutrients into the soil, providing the 
plant all the nutrients necessary to sustain life. 

" Crop spraying 
- Distance-measuring equipment (i. e. ultrasonic echoing) and lasers such as those used in 

the light-detection and ranging (LiDAR) method enables a drone to adjust altitude as the
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topography and geography vary, and thus avoid collisions. Consequently, drones can scan 
the ground and spray the correct amount of liquid, modulating distance from the ground 
and spraying in real time for even coverage. This potentially results in increased efficiency 
with a reduction in the amount of chemicals penetrating into groundwater. In fact, experts 
estimate that aerial spraying can be completed up to five times faster with drones than with 
traditional machinery. 

" Crop monitoring 
- Vast fields and low efficiency in crop monitoring together create farming's largest 

obstacle. Monitoring challenges are exacerbated by increasingly unpredictable weather 
conditions, which escalate risk and field maintenance costs. Previously, satellite imagery 
offered the most advanced form of monitoring. But there were drawbacks. Images had to 
be ordered in advance, could be taken only once a day, and were imprecise. Further, 
services were extremely costly and image quality typically suffered on certain days. Today, 
time-series animations can show precise development of a crop and reveal production 
inefficiencies, enabling better crop management. 

" Irrigation 

- Drones with hyperspectral, multispectral, or thermal sensors can identify which parts of a 
field are dry or need improvements. Additionally, once the crop is growing, drones allow 
the calculation of the vegetation index, which describes the relative density and health of 
the crop, and show the heat signature, the amount of energy or heat the crop emits. 

" Health assessment 
- It is essential to assess crop health and spot bacterial or fungal infections in trees. By 

scanning a crop using both visible and near-infrared (NIR) light, drone-carried devices can 
identify which plants reflect different amounts of green light and NIR light. This 
information can produce multispectral images that track changes in plants and indicate 
their health. A speedy response can save an entire orchard. In addition, as soon as a sickness 
is discovered, farmers can apply and monitor remedies more precisely. These two 
possibilities increase a plant's ability to overcome the disease. And in the case of crop 
failure, the farmer will be able to document losses more efficiently for insurance claims.

Internet of Things (IoT)

IoT is transforming the agriculture industry and enabling farmers to contend with the enormous 
challenges they face. The industry must overcome increasing water shortages, limited availability 
of lands, difficult to manage costs, while meeting the increasing consumption needs of a global 
population that is expected to grow by 70% by 2050. New innovative IoT applications are 
addressing these issues and increase the quality, quantity, sustainability and cost effectiveness of 
agricultural production. Today's large and local farms can, for example, leverage IoT to remotely 
monitor sensors that can detect soil moisture, crop growth and livestock feed levels, remotely 
manage and control their smart connected harvesters and irrigation equipment, and utilize artificial 
intelligence based analytics to quickly analyze operational data combined with 3rd party 
information, such as weather services, to provide new insights and improve decision making.

Of the many advantages IoT bring to the table, its ability to innovate the landscape of current 
farming methods is absolutely groundbreaking. IoT sensors capable of providing farmers with 
information about crop yields, rainfall, pest infestation, and soil nutrition are invaluable to 
production and offer precise data which can be used to improve farming techniques over time. 
New hardware, such as the corn-tending Rowbot, is making strides by pairing data-collecting 
software with robotics to fertilize the corn, apply seed cover-crops, and collect information in order 
to both maximize yields and minimize waste.
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Another direction in which smart farming is headed involves intensively controlled indoor 

growing methods. The MIT Media Laboratory uses `personal food computers' (small indoor 
farming environments that monitor/administrate specific growing environments) and an open 
source platform to collect and share data. The collected data is termed a `climate recipe' which 
can be downloaded to other personal food computers and used to reproduce climate variables such 
as carbon dioxide, air temperature, humidity, dissolved oxygen, potential hydrogen, electrical 
conductivity, and root-zone temperature. This allows users very precise control to document, 

share, or recreate a specific environment for growing and removes the element of poor weather 
conditions and human error. It could also potentially allow farmers to induce drought or other 
abnormal conditions producing desirable traits in specific crops that would not typically occur in 

nature.

Conclusion

For a long time, the main theme in agriculture has been `efficient production. ' The paradigm shift 
in PA coupled with those emerging technologies as discussed above suggests that agriculture is 
headed in a direction that is beyond efficiency - it is called `connectivity. ' Farming will no longer 
be seen as a `closed circuit' production unit but rather an `open multi-circuit' production system 
where the speed of turning data into information will be rapid so as to facilitate intelligent 
projections and accurate decision making.
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Abstract

The flowering plants and their bee pollinators co-evolved during late Jurassic times, and are 
considered as the most striking examples of mutualism and co-evolution. The bees and beekeeping 
provide an essential ecosystem service such as the pollination in the terrestrial ecosystems. 
Beekeeping and pollination are critical for food production and human livelihoods, and also 
directly link wild ecosystems with agricultural production systems. It has been estimated that 
approximately 80 per cent of all flowering plant species are pollinated by animals, mainly bees. 
At least one-third of world's agricultural crops depend upon pollination provided by bees and other 
animal pollinators. Ecologically, the decline of bee-pollinators is potentially serious with 
particular reference to crop productivity, food security and biodiversity conservation. Beekeeping 
and its role in the ecosystem has been discussed in detail. The papers emphasizes the importance 
of honeybee pollinators in both agro and forest ecosystem for food security and environmental 
sustainability. The paper also emphasizes the value of bees and their hive products in rural 
livelihoods and supplementary income generation. The paper provides details on the strategies for 
conservation and sustainable utilization of bees at regional, National and Global level.

Keywords: beekeeping, pollination, biodiversity conservation, agro-ecosystem, bee pollinators, food 
production, pollinator decline

Bees and Beekeeping:

The bees and plants are co-evolved during middle cretaceous period (Michener, 1974). The bees 
are depending on flowering plants as they provide food in the form of pollen and nectar. Similarly, 
plants are depending on the bees for pollination. The mutual interdependence of the anthrophilous 
insects and entomophilous angiosperms hastened their cocv''ilution (Suryanarayana, 1986).
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The bees (Apoidea) constitute a group of 20000 species with representatives at every level from 

solitary and non-social to community and true social like modem honeybees, Apis ( Hargasim, 
1974). Flowers are the main stay of bee's life. The bees are automated micromanipulators by which 
man can harvest floral sources that would be otherwise unobtainable (Kevan, 1984). Flower 
duration and main blooming time is an essential information for sound management of beekeeping. 
Beekeeping is an agri-horticultural and forest-based industry and as such it is of great importance 
for farmers. By investing limited expenses beekeeping can be practiced obtaining maximum 
subsidiary income with other agricultural activities. The practice of beekeeping is not only 
depending on the better strain of honeybees but also on the abundance and occurrence of pollen 
and nectar sources within the surrounding area of an apiary (Free, 1970; Akrathanakal, 1987).

Role of Beekeeping in Agriculture and Biodiversity conservation:

Pollinators are essential in the terrestrial ecosystems. Bees, butterflies, hummingbirds, moths, 
wasps, flies, beetles, bats etc. are important in pollen transfer from one flower to other and it leads 
fertilization and seed production. Bees are considered as diverse group of organisms and 
documented more than 24000 species in the world. Bees and flowering plants co-evolved during 
cretaceous times (over 100 million years) and is the good example for co-evolution. Bees and other 
pollinators are responsible for bringing food production and also sustain our ecosystems and 
helping plants reproduce on this planet. Pollinating animals travel from plant to plant carrying 
pollen on their bodies in a vital interaction that allows the transfer of genetic material critical to 
the reproductive system of most flowering plants - the very plants that bring us countless fruits, 
vegetables, and nuts, '/2 of the world's oils, fibers and raw materials; prevent soil erosion, and 
increase carbon sequestration ( Pollinator Partnership, 2015) This nearly invisible ecosystem 
service is a precious resource that requires attention and Without the actions of pollinators, 
agricultural economies, our food supply, and surrounding landscapes would collapse.

The pollinators are responsible for an ecosystem service i. e. the pollination of over 85% of all the 
flowering plants are pollinated by animals, however the main pollinators are insects in particular 
the "bees". As per the information bees, birds and bats affect about 35% world's food crops and 
also several medicinal and aromatic plants. It is the fact that one-third the world's agricultural 
crops depend upon pollination provided by insects and crops. Pollination is critical for food 
production and human livelihoods, and directly links wild ecosystems with agricultural production 
systems (FAO, 2008). The anthropogenic activities have put a large pressure on pollinators by 
both increasing their demand and removing their habitat. Horticulture has rapidly expanded, and 
the landscape has become more uniform due to intensive agriculture. Lack of pollination has 
increased awareness of the value and management requirements of pollination service. The 
pollinators are becoming scarce due to habitat destruction and decline in the resources, hence there 
is need to adopt proper management practices for sustain food production.

In agriculture, it is widely held that, maximum crop yield can be obtained by a combination of 
factors, mainly through agronomic inputs using good quality seeds and planting materials, and 
good practices such as good irrigation, manure and fertilizers and pesticides and use of 
biotechnological methods etc. The third and relatively less known method of enhancing crop 
productivity is through managing pollination of crops using friendly insects. Pollination is a key 
driver in the maintenance of biological diversity and ecosystem function. Unfortunately, the 
enormous benefits that the humans reap from the silent services of honeybees towards crop 
productivity and to national income get only lesser attention and low priority, in spite of the fact 
that it needs low capital, it is non-polluting, eco-friendly, needs less labour and is complementary 
to farming and forest ecosystems. Bees are the most effective pollinators of crops and natural flora 
and are reported to pollinate over 70 percent of the world's cultivated crops. Therefore, integration 
of apiculture and agriculture is necessary for mutual benefits of both beekeeper and the farmer.
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The role of beekeeping is very important for the upliftment of economy and for providing 
employment mainly to rural population.

Bees complement crops with their pollination of farmed crops and this in turn can increase crop 
yields. Some crops, for example that benefit from pollination services are cashew, papaya, 
coconut, oil palm, citrus, sunflower and clover. Some of these also provide to be good nectar 
sources for bees. Products that derive from a beekeeping enterprise use little or any farm inputs, 
apart from labour in harvest and processing periods. Bees provide numerous benefits to the natural 
environment and have a critical role in its sustainability. Their role is not readily recognized, even 
though bees are needed for the pollination of many cultivated crops and for maintaining 
biodiversity Sivaram, (1995).

Pollinators are one of the key components of global biodiversity. They are essential to ecosystems 
and ensure the maintenance of ecological processes, including pollination, which is largely 
responsible for the reproductive success of most native and cultivated plants. Regardless of the 
life habits of bees to establish themselves in a region, it is necessary to have ideal conditions to 
nesting sites (comprising pre-existing cavities, deadwood trunks, underground galleries), specific 
materials for nest building (leaves, oils and resins) and pollen and nectar as food sources. Wild 
bees are responsible for the majority of pollination of native plants, so the preservation of natural 
habitats is extremely important to their maintenance. In addition, many species of cultivated plants 
are also pollinated by wild bees, which often are their exclusive pollinators. Since the diversity 
and abundance of bees ensure the pollination and maintains the plant diversity of ecosystems, 
researchers and government agencies throughout the world have been focusing conservation and 
management of bee pollinators.

The international initiative for the conservation and sustainable use of pollinators was established 
by the 5th conference of parties to the convention on biological diversity (CBD) as a cross cutting 
initiative within its work on agricultural biodiversity. (Andrew Byrne and Una Fitzpatrick (2009). 
Food and Agricultural Organization (FAO) has been facilitating and co-ordinating the initiative of 
pollinator conservation and to tackle the issues of pollinator decline. The FAO Global Action on 
Pollination Services for sustainable agriculture provides guidance to member countries and 
relevant tools to use and conserve pollination services that sustain agro-ecosystem functions 
efficiently. There is urgent need to know how the pollinators supports, healthy and sustainable 
pollination for increased crop productivity.

Beekeeping and Livelihoods:

Honey and beekeeping have a long history in Asia. Honey was the first sweet food tasted by the 
ancient Indian inhabiting rock shelters and forests. They hunted bee hives for this gift of god. India 
has some of the oldest records of beekeeping in the form of paintings by prehistoric man in the 
rock shelters. With the development of civilization, honey acquired a unique status in the lives of 
the ancient Indians. They regarded honey as a magical substance that controlled the fertility of 
women, cattle, as also their lands and crops. In nearly all countries of the world bees and their 
products are not only well known and have wide consumer preference but provide sustainable 
livelihoods to many small-scale farmers and other rural and non-rural people. Bees offer a large 
potential with minimal investments. As an agricultural enterprise beekeeping does not require land 
ownership or rental, it can be started with equipment and tools that can be sourced locally and in 
many instances skills and knowledge required for such an enterprise are found within local 
traditions. As a business enterprise it offers not only diverse products, for example honey and wax 
among others, which can be sold in local markets and become an important source of regular 
income for farm families, but can also provide complementary services, such as crop pollination. 
Moreover, bee products improve farm family nutrition and can provide for traditional health care
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remedies.

There is a considerable history of bees and bee products having medicinal properties. Honey, 

pollen, propolis, wax, royal jelly and venom are seen by many to have curative properties. Many 
bee products have a good value at local markets and are easily tradable. Honey for example, 
requires few inputs, and has good cash value related to bulk and weight. Honey is also easy to 
transport to distant markets, such as export markets. Honey, if appropriately extracted and 
processed it can become a nonperishable, providing sales of the product well beyond the main 
harvest times. This can provide a more constant and regular income for the farm family. Moreover, 
many bee products with minimal processing can be made into value-added products that may not 
be related to agriculture. For example, beeswax can make candles; honey can be added into soap 
and so forth. This means more income for the farm family derived from selling value-added 
products, a source of regular income over the year as well as targeting non-agricultural markets 
with some of the value-added products. In some countries there are charges made for pollination 
services carried out by bees on commercial crops. This has a value for the commercial crops as 
not only it increases yields, but also increases quality of the crops. This means that there is potential 
to charge fees for pollination services carried out by small-scale farmers' bees in their local areas. 
Bees provide benefits to many within rural communities. This ranges from improved crop yields 
as a result of pollination, to improved food and nutrition, an assured supply for traditional medicine 
and improved community health.

The main threats to pollinators can be linked to disease, pesticide use, habitat loss and degradation, 
monocultures and the introduction of exotic species, causing concern not only among agricultural 
producers but conservationists as well. There is urgent need to undertake measures for the 
conservation and management bee pollinators in the terrestrial ecosystem.
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Abstract

Bai Shi Yin is widely regarded as the epoch-making researcher and groundbreaking discoverer 
and inventor of Guang Li Liang Integrated.

She unravelled the nearly 2600-year-old mystery (BCE 581) surrounding upheaval-disturbance of 
"Er Shu Zi", long recorded in "Zuozhuan - Chenggong Shi Nian". Through her research, she 
conceived an expeditious means to Light-transmute Er Shu Zi. This is synonymous with the 
effective process of Light-transmuting the life-threatening Sheng Ming Fu Xin Xi Zuo Luan 
(upheaval-disturbance of negative entities) and destructive Sheng Ming Fu Qi Chang Gan Rao 
(overwhelming interference of negative energy fields). In elevating the Er Shu Zi culture into a 
systematised discourse involving science and theory, she institutes it as a unique discipline of 
Oriental Life Science.

Her innovative principle of positive energy Light-transmuting negative energy, of Guang Li Liang 
Integrated Light-transmuting negative force, when applied in agriculture likewise brings incredible 
results. It is being called Positive Energy Agriculture and is the realisation of the re-engineering 
of agro-ecosystem. Therefore, it is imperative to accelerate the transforming process towards 
Positive Energy Agriculture in enhancing crop resilience and reducing pest and disease 
infestations. This innovative science and technology affords immense newness to agriculture.

Positive Energy Agriculture, also known as Bai Shi Yin Agriculture Technology, is based on the 
principle of plant cultivation using intelligent Light waves to generate vibration stimulus in 
changing the ecological environment and plant ecological genetics. Focus is trained on the 
expeditious improvement of agro-ecosystem, allowing agricultural crops to flourish and high 
agricultural quality and production yields thus attained, coupled with the joy of planting and the 
peace of mind in consuming the produce.

Bai Shi Yin Agriculture Technology can lay the foundation of an excellent agro-ecosystem. 
Through its application, the protection of soil and water systems; reduction of soil plate induration 
and pollution of water sources; and the enhancement of the positive energy and virtuous cycle of 
the soil may be effected, leading to reduced soil degradation, air pollution and destruction of 
mother nature. In diminishing the sufferings of mankind and in restoring the splendour of the 
Earth, the Technology is the future innovative science and technology for the sustainable 
development of the global economy.

Keywords: "Er Shu Zi"; Positive Agriculture; Light-transmuting; Sheng Ming Fu Xin Xi Zuo Luan; Sheng 
Ming Fu Qi Chang Gan Rao; Bai Shi Yin Agriculture Technology
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Research Background

Bai Shi Yin Agriculture Technology, known as Positive Energy Technology, is also termed as 
Sincere-Loving Heart Agriculture. Why is there a need to research into Positive Energy 
Agriculture?

The residual problems of current agricultural practices have 

resulted in fruits and vegetables being the carrying 
mediums of agricultural toxins. Humanity and the Earth are 
inundated with these toxins which are seriously polluting 
the air, lands and water sources; causing barrenness in lands 
because of soil plate induration; and giving rise to a plethora 
of ailments in humans. The Earth, teetering on the brink of 
destruction, is fighting back with fury. To reduce the serious 
health impacts to farmers and to let consumers have the 
peace of mind in eating healthful produce, it is essential to 
comprehensively fill the whole Earth with fortified fruits 

and vegetables that are the carrying mediums of positive 
energy. Towards this end, and in expressing her great 
concern for the lands, the air and for the sake of mankind 
and the Earth, Bai Shi Yin initiates the research into 
Positive Energy Agriculture.

Figure 1. Bai Shi Yin is fully 
hands-on in her approach

Background on the Practical Farming at the Light-field of Lojing Highlands

Before the place was Light-transmuted, it was extremely difficult even for experienced farmers to 
grow anything successfully at Lojing Highlands. Spoon cabbages grown there were either 
susceptible to pest infestations or easily became tough physiologically. Most seriously impacted 
were Japanese sweet potatoes as they would be completely devastated by field rats. Under these 
seemingly helpless situations, a team of agriculturally inexperienced workers - city farmers - who 
knew not how to even handle a hoe properly, undertook the challenge to initiate the practical 
research on agriculture, armed with just a loving heart and the application of the innovative Bai 
Shi Yin Agriculture Technology. This Technology is predicated on the scientific principle of Light 
+ water = Light, A ° + B'° = A", and the general principle of positive energy Light-transmuting 
negative energy; Guang Li Liang Integrated Light-transmuting negative force. However, as the 
working knowledge of the team was so limited, and to boost their self-confidence, they opted to 
initially grow white radish and spoon cabbage.

Experimental Method

1. Firstly, utilise Guang Li Liang Integrated of Bai Shi Yin Agriculture Technology and 121 Light 
Stickers to Light-transmute the tract of land involved. 
2. Utilise the various carrying mediums of Light such as 549 Light-derived Plant Nourishments, 
549 Agricultural Water and 549 Light Stickers in the cultivation of spoon cabbage and white 
radish, followed by the Light-transmuting exercise of field rats.

Research on the Cultivation of Spoon Cabbage

This research, by the completely uninitiated in agriculture, delineates the experimental process of 
cultivating sweet-tasting spoon cabbage that is devoid of agricultural toxic residue and laden with 
positive energy. Before the land was Light-transmuted, the yield in spoon cabbage cultivation was
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low and the vegetables were tough and bland. After the Light-transmuting exercise, the life cycle 
time-lapse from planting to harvest was reduced by nearly half, with a harvest every 17 days 
instead of the usual 28-32 days. The survival rate of plants from planting to harvest was very high 
at virtually 100% and there were no pest and disease infestations. Please refer to Table 1 for a 
comparison of spoon cabbage cultivation before and after the Light-transmuting exercise of the 
soil.

Table 1. Comparison of cultivated spoon cabbage: before and after Light-transmuting

Spoon Cabbage Life cycle Survival Rate Taste 
Cultivation Time-lapse (%) 

(days) 

Before Light- 32 50 With a bitter aftertaste 
transmuting 
After Light- 17 100 Crispy and sweet, with 
transmuting vividly coloured oval 

leaves

Figure 2. Before: severely pest 
infested; low quality; survival 
rate of 50%; After: no pest 
infestation; plants in splendid 
condition; sweet and crispy 
leaves survival rate of 100%

figure 3. Groundbreaking Ceremony of Lojing 
Highlands on 8.8.2018

Another spoon cabbage experimental base is located at a farm in Cameron Highlands in Malaysia. 
The farm owner, Ah Hock, applies Guang Li Liang Integrated in the cultivation of his vegetables, 
resulting in fully pre-ordered crops and with demand outstripping supply.

Without application: "300 kg out of 500 kg of each harvest of spoon cabbage would have to be 
discarded because of severe pest infestations. Due to deteriorating health, I had contemplated 
giving up farming and leaving Cameron Highlands. "

After application: "My cultivated spoon cabbage are fully pre-booked and I could hardly meet 
market demand. In my 40 years of growing vegetables, I have never experienced such yields and 
results. I am also much healthier. " - Sharing by Ah Hock

14



i'` Internarional Conference on Innovative Sciences and Technologie, for Research and Education (InnoSTRE) 2018, 18-20 Dec 2018

Bai Shi Yin submitted the case results to the Malaysian Agricultural Invention Show organised by 

the Malaysian Ministry of Agriculture and Agro-based Industry and won the Agricultural 
Innovation and Invention Silver Award. This award gave impetus to the confidence of 
disseminating Positive Energy Agriculture.

Figure 4. Ah Hock of Cameron Highlands applies Guang 
Li Liang Integrated positive energy. The cultivated spoon 
cabbages are of superior quality without pest and disease 
infestations, resulting in demand exceeding supply

Research on the Cultivation of White Radish

The normal life cycle time-lapse of white radish is 65-70 days. The soil must be kept friable and 
loose because a key requirement of white radish cultivation is high air content in the soil. With the 
application of Bai Shi Yin Agriculture Technology, harvesting is already possible after only about 
50 days. Please see the details in Table 2.

Table 2. Comparison of white radish cultivation using normal cultivation versus Bai Shi Yin Agriculture 
Technology methods

White Radish 
Cultivation 

Method 

Life cycle Time-lapse 
(days) 

Survival Rate 
(%) 

Taste 

Normal 
Cultivation 65-70 60 Insipid, thick fibre 
(using agricultural 
chemicals) 
Positive Energy 50 100 Crispy and sweet; fine 
Agriculture fibre with translucent 

slices

The white radish in this first phase of cultivation was grown only after the Light-transmuting 
exercise of the environment and the soil using 121 Light Stickers. All in all, about 600 white radish 
plants were grown, and none of them died. Hence a survival rate of 100% was achieved.

Although no pesticides, chemical fertilisers or agricultural chemicals were applied, only 4 plants 
were pest infested. The only things the plants received were 15 kg of 549 Light-derived Plant 
Nourishments and 549 Agricultural Water (water infused with Guang Li Liang Integrated).

White radish would rapidly deteriorate if it is not harvested 5 days after the due date of harvesting, 
impacting the taste. A batch of white radish in the above research was not harvested until 15 days 
after the due date owing to a clash in schedule. Despite this, they remained fresh and sweet tasting, 
with no signs of deterioration.
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Hui iettf higiuc ". lift! t, I %I )ý' k oil "wo data on the ýkhite radish at the Light-field of Lqjirip 
Highlands. Figure 6. Harvested white radish with lengths of root ranging from 25.4 to 30.4 cm. Figure 7. 
The 600 white radish plants of the first phase cultivation, achieving 100% survival rate

Experimentation: Light-transmuting Field Rats infesting Sweet potatoes

The land at Lojing Highlands was infested with field rats before the Light-transmuting exercise. 
Sweet potatoes that were grown were wiped out completely by field rats. After Light-transmuting 
the vast tract of land there, it was possible to harvest sweet potatoes. 
After the Light-transmuting exercise, the cultivation of sweet potatoes improved from a zero- 
harvest situation to a loss of only I plant. This is proof that positive energy can Light-transmute 
pests such as insects and other animals that cause devastation to plants because after all, the energy 
levels of these animals are not particularly high. When the positive energy level is formidable, it 
would embody a gleam of Light wall where low energy animals such as insect and animal pests 
would either be Light-transmuted or prevented from entering.

Figurc 8. ý_ wiit>arýýý, n vt hcturc and after Light-transmuting: On the left, bethre 
Light-transmuting: planted sweet potatoes were devoured overnight by field rats; On 
the right, after Light-transmuting: planted sweet potatoes remained intact after 2 weeks 
of planting

The success of the research is not confined to vegetable cultivation as there is an on-going exercise 
in experimenting and creating a cultivation base for sour sop as well.
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Conclusions

The researchers are all city folks without the slightest understanding of vegetable cultivation and 
who really should be known as city farmers. Nevertheless, their research reports on cultivation 
affirm that positive energy can contribute to sustainable development and prove that Positive 
Energy Agriculture delivers healthfulness, with positive energy fruits and vegetables clearly 
fortified. It marks the way forward that the vision of continuity of development is attainable with 
the new agricultural model that is imperative to be implemented, commencing from Lojing 
Highlands Light-field Fruit and Vegetable Research Base, or generally known as Bai Shi Yin 
Agriculture New Technology Applicational Research Base. Everyone is welcome to pay a visit 
and to engage on exchanges at the fruit and vegetable research base that is imbued with positive 
energy.

Bai Shi Yin Agriculture New Technology is laden with positive energy, with positive energy 
Light-transmuting negative energy, Guang Li Liang Integrated Light-transmuting negative force 

as the research fundamentals that can contribute to sustainable development, as supported by the 
numerous affirmative testaments. These are derived not least from the various successful cases 
such as those researches conducted in Cameron Highlands of Malaysia, Beijing in China, and 
especially those from Fujian's Wuyi Guang Li Liang Integrated Qi Dan Tea Plantation Research 
Base. Lastly, the research outcomes confer savings on time and efforts, bringing healthfulness to 
farmers and positive energy to fruits and vegetables, making fortified fruits and vegetables 
available to humanity with the simultaneous protection of the lands and raising the health index of 
mankind. What is most important is that the new technology of Bai Shi Yin Agriculture utilises 
Guang Li Liang Integrated to Light-transmute the lands, water sources and the air. At the same 
time, it contributes to the promotion of harmony among couples; parent-children and familial 
harmony; team harmony; and subsequently societal harmony and ultimately world peace. These 
are the characteristics, advantages and uniqueness of Bai Shi Yin Innovative Agriculture.
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Increased Palm Oil Yield Through Greener Technology of Rapid Screening FT NIR 
and Validated Method Atomic Spectroscopy Techniques

Patrick Lim
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patrick. lim@perk-inelmer. com

Abstract

Healthy soil, plant nutrition and fertilizers are important parameters in the palm oil industries. 
Proper deployment of fertilizers will help to improve cost saving and enhance the plants healthy 
yields. All of the essential nutrients are important but in varying quantities. Macronutrients (N, P, 
K, Ca, Mg, S etc. ) are needed by plants in large quantities. Micronutrients (B, Cu, Fe, Mn, Zn etc. ) 
are required in very small amounts for correct plant growth. Therefore, determining nutrient 
contents are critical, which leads to the establishment of various analytical instruments and various 
sample preparation methods in this industry. Traditionally, fertilizers are determined using 
multiple analytical instruments such as atomic absorption spectrometer (AAS), UV-Vis 
spectrometer, ICP-OES and Dumas CN combustion methods. Throughout the years, AAS UV-Vis 
and Dumas CN have established various validated methods in the fertilizer industries. However, 
it is time consuming and higher operation cost.

Complementary to traditional instruments, the plantation and fertilizers industries need faster 
analysis in less than 2 minutes, minimum sample preparation, zero chemical use, zero waste for 
greener environmental and reduced cost of analysis. Once FTNIR calibrations models are 
established with respect to their validated results from AAS, UV-Vis, ICP-OES and CN, it is used 
for rapid screening analysis with only single analytical instrument for multiple parameters 
determination in a single run. With recent advancement in new accessories such as Near Infrared 
accessory (NIRA) and -advanced chemometrics software, FTNIR has been used to perform rapid 
prediction on fertilizers nutrition content in compounded forms.
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Abstract

Corned beef is simply processed and canned beef, which is made from the brisket of a cow, cured 
with sugar, and salt. In this study, the concentration of heavy metals (Cu, Fe, Ni, Pb, and Zn) in 
several brands of commercially available corned beef with no Halal certification were determined 
using Atomic Absorption Spectroscopy (AAS), and the porcine adulteration studies were 
conducted using real-time polymerase chain reaction (RT-PCR) via Qiagen protocol. Three 
different international brands of canned corned beef were obtained from the supermarket in 
Kuching, Sarawak. The elemental analysis shows the concentration of heavy metals in the samples 
ranging from (1 mg/kg - 33 mg/kg), (600 mg/kg - 1500 mg/kg), (7mg/kg - 17mg/kg), (51 mg/kg - 
79mg/kg), and (200 mg/kg - 600 mg/kg), respectively, for Cu, Fe, Ni, Pb, and Zn. The data shows 
that the concentration of tested heavy metals in all three brands samples are higher than the 
World's Health Organization (WHO) permissible limit. The determination of porcine adulteration 
on the samples were also reported. Two samples were detected to have porcine contamination.

Keywords: corned beef, heavy metals; AAS; Qiagen protocol; porcine adulteration

Introduction

Corned beef is processed and canned beef which does not contain anything other than beef, sugar, 
and salt. It is made from the brisket of a cow which is meat cut from the breast or lower chest of 
beef. Canned food is very convenient as it offers a shortcut in meal preparation, which is most 
favoured by those who are stretched for time. Canned food is known to be less nutritious as the 
vitamins and other nutrients may be lost due to the canning process. Another factor that can be the 
effect of the canning process is heavy metal contamination. Factors that also contribute to heavy 
metal contamination are pesticides, drugs for animals, animal feed source, agriculture and 
industrial activities (Fathy et al., 2011). When the number of heavy metal contamination is 
accumulated in the body, it will cause various health problems to humans (Sharkawy and Amal, 
2006; Raikwar et al., 2008). Besides heavy metal contamination, these canned products may be 
exposed to porcine contamination. In the Muslim community, foods containing pork are 
prohibited. There are a variety of commercially available brands of corned beef in the market, but 
the clarification of certified Halal is difficult to identify. Muslim consumers are advised to check 
for the Halal certification or read the labels. Besides, consumers need to be aware of the Halal 
certification. One of the examples is Greatwall Brand Corned Beef, which has a Halal logo but not 
the certified logo from JAKIM. These products with no Halal certification raise feelings of 
uncertainty among Muslim consumers. According to Rachmadian (2015), adulteration and fraud 
have become common due to monetary benefits. He also stated that to create a product whose
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Halal authentication can be accepted by consumers, creativity is needed to increase sales and 
expand marketing. Therefore, this study was aimed to determine the heavy metals content and the 
analysis of porcine adulteration using Atomic Absorption Spectroscopy (AAS) and real-time 
polymerase chain reaction (RT-PCR) via Qiagen protocol respectively.

Methods and Materials

The concentration of heavy metals (Cu, Fe, Ni, Pb, and Zn) in several brands of commercially 
available corned beef with no Halal certification were determined using Atomic Absorption 
Spectroscopy (AAS) and the porcine adulteration study was conducted using real-time polymerase 
chain reaction (RT-PCR) via Qiagen protocol.

Heavy Metals Analysis 
In the initial part of the experiment, the samples were prepared by dry ashing method by Gonzälez- 
Weller et al. (2006). Then, the samples 0.5g of each sample were dissolved in 5m1 HC1 with 5m1 
distilled water. Next, the dissolved ash was placed on a hot plate after which it was topped up with 
25ml distilled water. Lastly, the solutions were filtered into the 50m1 volumetric flasks. Stock 
standard solution of 1000 ppm was used to prepare 100 ppm standard solutions. Then, further 
dilutions of 1, 2, 3, 4 and 5 ppm were prepared for the analysis of heavy metals. In the next 
experiment, there were a total of four samples including the positive control sample. The samples 
were prepared by referring to the experimental work adapted from DNeasy mericon Food Kit 
Handbook (2014).

Results and Discussion

In the first part of the experiment, there were five selected heavy metals (Cu, Fe Ni, Pb, Zn) 
detected in this study which were uptaken by three different international brands of corned beef 
named Argentina, Highway and Gimma Mie Ling (Table 1).

Table 1 Detection of heavy metals in the studied samples
Concentration (mg/kg) 

Heavy Metals Argentina Highway Gimma Mie WHO permissible limit 
Ling

Copper, Cu 19.75 1.60 32.03 0.05 -0.5 
Iron, Fe 1489.20 389.68 619.75 0.8 
Nickel, Ni 7.29 4.64 16.36 0.2-0.3 
Lead, Pb 78.14 51.03 75.48 0.025 
Zinc, Zn 599.81 546.97 228.89 0.3 - 1

The average concentration of Cu, Fe, Ni, Pb, and Zn in all three corned beef samples were all 
higher than the permissible limit of heavy metals set by WHO. In the next experiment, two out of 
three samples were found to have porcine contamination, which was Argentina brand (35.47) and 
Gimma Mie Ling brand (31.38). Sample Argentina had the highest porcine contamination 
compared to sample Gimma Mie Ling.

Conclusion

All three commercially available samples were detected to have a high content of heavy metals 
(Cu, Fe, Ni, Pb, and Zn) compared to World Health Organization (WHO). The product may 
influence human health when consumed over a long period. On the other hand, for the porcine 
adulteration, two out of three samples were detected to have porcine contamination. These
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products should be placed in the non-halal section in the supermarket to prevent uncertainty among 
Muslim consumers.
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Abstract

The presence of heavy metals particularly in baby food product requires attention duly and should 
be monitored from time to time. This is because such early exposure at infant stage could lead to 
more harmful effect. Hence, this study's aim was to determine the trace or concentrations of heavy 
metals namely Lead (Pb), Cadmium (Cd), Copper (Cu) and Magnesium (Mg). The concentration 
was determined by using Inductively Coupled Plasma Optical Emission Spectrometry (ICP-OES) 
in five brands of infant milk powder and three brands of baby food which were commercially 
available in the markets located at Kota Samarahan, Sarawak. Wet digestion method was used to 
digest all the samples in triplicates using HNO3 and H202 before analysis. The concentrations of 
heavy metals, such as lead (Pb); cadmium (Cd); copper (Cu) and magnesium (Mg) were detected 
in all of the samples. The high mean average concentrations of magnesium (51.45 - 13.03 mg/L) 
were observed in all of the baby milk powder and baby foods samples, followed by copper (0.496 

- 0.201 mg/L), lead (0.175 - 0.109 mg/L) and cadmium (0.137 - 0.130 mg/L). The concentrations 
of all heavy metals in samples were detected to be below the maximum permissible limit regulated 
by the Ministry of Health Malaysia and the World Health Organization (WHO). It can be 
concluded that the baby milk powder and baby foods that are commercially available in Kota 
Samarahan is safe for daily consumption. As the concentration of heavy metals in the samples in
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the agreement with the provisional tolerable daily intake (PTDI) of Pb, Cd, Cu, and Mg for average 
0 to 12 months baby body weight according to World Health Organization (WHO).

Keywords: heavy metals, baby milk powder; baby foods; ICP-OES; PTDI; permissible limit

Introduction

Minerals and trace elements accounting for about 4% of total human body mass play an important 
role in bone structure, regulate certain body functions, and in combination with water, help 
maintain the body's water balance. Due to rapid growth and development, infants are at risk of 
deficiencies of certain essential minerals. It is therefore essential that infant formula and milk 
products intended for use by infants to contain minerals in amount that satisfies their nutritional 
requirements without leading to adverse effects. Besides, processed finished products must not 
contain any toxic elements in amounts that could lead to a negative health effect. Increasingly 
rigorous legislation is enacted or discussed for regulatory compliance of declared parameters and 
safety limits of toxic elements in infant formula and milk products (Rebeniak and Szynal, 2015).

Methods and Materials

Eight types of commercials were collected in Kota Samarahan area. Baby Milk Powders, and Baby 
Foods were analyzed for their trace elements. All of the samples were using 65% of nitric acid and 
10% hydrogen peroxide. The samples were prepared in triplicate.

Wet digestion of the powders was followed by the procedure by Picciano (2001). Briefly, 2.5 g of 
powder was accurately weighed into a conical flask, 15 mL of concentrated nitric acid and 5 ml of 
10% hydrogen peroxide were added, and the resulting solution was heated until there were no 
more brown fumes. The resulting mixture was filtered through Whatman paper no. I into 50 mLl 
volumetric flask, and its volume topped up with deionized water to the mark. The measurements 
for Zn, Cd, Pb, and Cu were done in triplicates of each type of samples using ICP-OES.

Results and Discussion

The total trace elements or heavy metals of eight types of commercials local Baby Milk Powders 
and Baby Foods was summarized in the Table 1 as shown below.

Table 1. The concentration of heavy metals in samples replicates of baby milk powder brands and baby foods brands.

Metals Number 
of 

replicates
Pb 1 

2 
3 

Cd 1 
2 
3 

Mg 1 
2 
3 

Cu 1 
2 
3

The Concentration of Heavy Metals in Samples (mg/kg) 

L N F DL DP M BG BB

4.55 6.90 6.15 6.20 6.45 6.20 6.00 4.45 
4.60 6.85 8.35 6.25 6.85 6.25 6.20 4.50 
4.85 7.60 7.25 6.35 6.50 6.00 5.65 4.05 
6.55 6.60 6.60 6.60 6.60 6.65 6.55 6.90 
6.35 6.85 6.85 6.55 7.50 6.55 6.45 6.55 
6.70 6.80 6.55 6.55 6.50 6.50 6.65 6.55 

2,382.00 1,909.50 2,492.00 2,552.00 2,406.00 1,682.50 659.50 692.000 
2,537.50 1,896.00 2,555.00 2,416.00 1,558.00 1,822.00 651.00 700.00 
2,797.50 1,860.00 2,363.00 2,406.00 1,851.00 1,311.00 644.50 654.50 

20.70 24.45 23.85 19.40 17.25 10.50 13.45 14.75 
22.25 23.95 27.70 16.65 18.55 11.30 12.85 13.75 
23.05 23.45 22.90 17.25 23.20 8.35 12.55 13.00
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Table 2. Mean concentration and standard deviation of the selected heavy metals content in different lipstick brands. 

Sample code Mean concentration of the selected baby milk powder and baby food 
brands (mg/kg) 

Pb Cd M Cu
L 4.67 6.53 2,572.33 22.00 
N 7.12 6.75 1,888.50 23.95 
F 7.25 6.67 2,470.00 24.82 

DL 6.27 6.57 2,458.00 17.77 
DP 6.60 6.87 1,938.33 19.67 
M 6.15 6.57 1,003.91 10.05 

BG 5.95 6.55 651.67 12.95 
BB 4.33 6.67 682.17 13.83

Conclusion

From the results obtained above, the range concentration of heavy metals in all samples were Pb, 
4.33 - 7.25 mg/kg; Cd, 6.55 - 6.87 mg/kg; Mg, 651.67 - 2,572.33 mg/kg; and Cu, 10.05 - 24.82 
mg/kg. The highest concentration of trace elements detected in the sample was Mg, 2,572.33 
mg/kg while the lowest concentration of heavy metals found in the samples was Pb, 4.33 mg/kg. 
Infant formulas and foods should offer the growing baby with adequate amounts of essential 
components, however, should not jeopardize their health by excessive exposure. It ought to be 
noted that infants have each higher absorption and fewer effective excretion of several components 
compared to adults (Oskarsson, Palminger Hallen, Sundberg, and Petersson Grawe, 1998). Also, 
intake of concentrations which are not utilized or hold on within the body has to be excreted, which 
contribute Associate in Nursing reserve burden on metabolic and different physiologic functions 
of the baby (Koletzko et al., 2005).
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Abstract

Etlingera coccinea comes from the ginger family of Zingiberaceae. In this study, the level of trace 
metals; cadmium (Cd), copper (Cu), iron (Fe), lead (Pb), zinc (Zn) in Etlingera coccinea from 
three different region in Sabah and Sarawak were determined using atomic absorption 
spectroscopy (AAS) method and assessed based on regulatory standards. The results of the 
analysis were evaluated based on the permissible limit set by the World Health Organization 
(WHO). The purpose of this study is to determine the level of heavy metals (Cd, Cu, Fe, Pb, Zn) 
in Etlingera coccinea due to the increasing demand of the species as a traditional remedy for 
various disease and as part of food ingredients and flavor. It is important for the consumers to 
know the level of heavy metals as the species also become a delicacy for peoples in Sabah and 
Sarawak. Collected samples were prepared through dry aching method using muffle furnace and 
wet digestion using concentrated nitric acid followed by hydrochloric acid. Finally, the samples 
were analysed using AAS (Shimadzu AA-7000). The average concentration of the heavy metals 
from the three places of the sample showed Fe to exhibit the highest accumulation in all of the 
samples collected followed by Zn, Pb, Cu and Cd where the amount observed were between 
63.76±8.30 mg/kg to 190.97±175.30 mg/kg, 47.14±4.29 mg/kg to 68.86±36.59 mg/kg, 3.27±2.94 
mg/kg to 6.76±2.77 mg/kg, 2.59±1.42 mg/kg to 3.79±3.10 mg/kg and 0 mg/kg to 0.14±0.24 mg/kg 
respectively. The concentration of all heavy metals and minerals in the samples were observed to 
be higher than the maximum permissible limit regulated by the World Health Organisation (WHO) 
except for Cu. Although the concentration of Cd, Fe, Pb and Zn accumulated in the samples were 
considered higher than the maximum permissible limit set by WHO, the plants cannot be specified 
as dangerous to be consumed as the allowable upper limit for daily consumption should be 
considered.

Keywords: Kelulut honey; total phenolic; total flavonoid; antioxidant; antimicrobial

Introduction

Etlingera coccinea is one of the indigenous plants used as a traditional medication to heal gastric, 
food poisoning and indigestion. The characteristics of the species include of several long and red 
flowers with a yellow border that appears at the ground level. In Borneo and Java, the centre of 
the leafy shoot and its stem are usually used as a condiment. The fruits are also edible, and the 
seed oil has a scent of aroma. Besides, people in east Malaysia also use it as a part of food 
ingredients and culinary purpose. Etlingera coccinea has a pungent odour (Vincent, 2011). 
Although it has a pungent odour, people in Sabah and Sarawak, Malaysia regarded it as a delicacy. 
Etlingera coccinea comes from the ginger family which is Zingiberaceae. Heavy metal was known 
as a dense metal which commonly found as toxic at low concentrations. Most heavy metals have 
a high atomic number and atomic weight which include some metalloids, transition metals, basic 
metals, lanthanides, and actinides (Bathla and Jain, 2016). Examples of heavy metals analysed in 
this analysis are lead (Pb) and cadmium (Cd). Less commonly, metals including iron (Fe), copper
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(Cu) and zinc (Zn) can be considered as heavy metals in this analysis. The mineral can be defined 

as any valuable inert, lifeless substance formed (Black's Law Dictionary, 1968). Minerals are 
important to the human body in maintaining good health. Minerals are the catalysts that help 
human body functioning well. Minerals act as essential chemical constituents for the human body 
in various ways (Soetan et al., 2010). Mineral elements studied in this analysis are iron (Fe), copper 
(Cu) and zinc (Zn). Minerals are obtained through food since a human cannot produce minerals 
within their bodies.

Methods and Materials

The plant samples of Etlingera coccinea were collected at three different selected locations for 

analysis on their heavy metals and minerals content. The plants' locations are nearby forests in 
Tawau (Sabah), Tambunan (Sabah) and Simunjan (Sarawak).

Sample Preparation 
The collected plant samples were washed to remove the dirt from the plant samples and were 
chopped into small pieces. After that, the plant samples were dried using the oven. The plant 
samples were placed in the oven for two days at 55 °C. After two days, the plants were ground to 
fine powder using a commercial kitchen blender. The powdered samples were correctly labeled as 
A (Tawau, Sabah), B (Tambunan, Sabah) and C (Simunjan, Sarawak). The powdered samples 
were then stored at 4 °C.

Dry Ash Method 
Five grams of each dried and ground plants material was heated at 400 °C in a muffle furnace for 
24 hours. All organic material was incinerated leaving the inorganic components. Five mL of 20% 
hydrochloric acid (HC1) was added to dissolve the ash. The solution was mixed and left for one 
hour to evaporate. Next, 10 mL of 20% nitric acid was added to the samples and left for one hour 
allowing the solution to settle down. The samples were filtered into 100 mL volumetric flask by 
using Whatman No. 42 filter paper.

Standard Solution Preparation Method 
The standard stock solutions used in the analysis were the standard solution of cadmium (Cd), zinc 
(Zn), copper (Cu), lead (Pb) and iron (Fe). The standard solutions were prepared by using a serial 
dilution method.

Atomic absorption spectroscopy (AAS) 
Atomic absorption spectroscopy (AAS) analysis was done by using AAS (Shimadzu AA-7000) 
model. The standard stock solutions were prepared and poured into the auto sampling tube. The 
flame for a specific element to be analysed was setup. The blank sample was placed at the first 
place followed by the diluted standard stock solutions and diluted samples. The AAS instrument 
then started the analysis. The analysed data were collected at the end of the analysis.

Meanwhile, the concentration of heavy metals and minerals in the Etlingera coccinea was 
calculated using the formula as follows:

C = 
I 
wv where C = concentration of heavy metals or minerals (ppm)

IR = instrument reading from AAS 
V = final volume of the sample extract 
W = weight of the sample in kilogram (Kg)
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Results and Discussion

Lead (Ph) 
The calibration curve of the Pb standard is 0.9950. The findings show the samples from Tambunan 
contains the highest concentration of Pb, followed by the samples from Tawau and Simunjan the 
least. The concentration values are 6.76±2.77 mg/kg, 5.07±2.22 mg/kg and 3.27±2.94 mg/kg, 
respectively. According to Eick et al. (1999), pesticides and fertilizers are among the sources of 
Pb pollutant which are always used in agricultural activities. This can be the reason for samples 
from Tawau and Tambunan to have a slightly higher concentration of Pb compared to the samples 
from Simunjan. Overall, the concentration of Pb in all of the samples exceeds the permissible limit 
set by WHO (1996) where the permissible limit is 2 mg/kg.

Cadmium (Cd) 
The calibration curve of the Cd standard is 0.9988. Cd was known to be a non-metabolic and non- 
essential element. Cd is potentially toxic to humans and plants although in a lower concentration 
as it has higher mobility of bioavailability than other metals (Singh and McLaughlin, 1999). The 
Cd concentrations in samples from Tawau was 0.14±0.24 mg/kg while samples from Tambunan, 
and Simunjan was considered as non-detected as it shows a negative result. The amount of Cd in 
the samples from Tawau already exceeds the permissible limit set by WHO (1996) where the 
permissible limit is 0.02 mg/kg. A negative value of AAS analysis indicates that the actual 
concentration of the samples lies below the lower end of the standard curve. The accumulation of 
Cd in samples from Tawau indicates the presence of Cd in the soil where the plants grow in 
contradict with the soil at Tambunan, and Simunjan. The factor influences the availability of Cd 
in soil was the pH value of soil which eventually affecting the plants' uptake on Cd 
(Tsadilas et al., 2005).

Zinc (Zn) 
The calibration curve of the Zn standard is 0.9979. Zn was known as an essential micronutrient 
which is involved in many physiological function and process (Pedler et al., 2004). The 
concentration of Zn in samples from Tawau, Tambunan, and Simunjan were 50.87±10.40 mg/kg, 
68.86±36.59 mg/kg and 47.14±4.28 mg/kg respectively. The higher concentration of Pb in samples 
from Tawau, and Tambunan is also because of the agricultural activities of the area where they are 
growing. Zn threshold of toxicity is mostly determined by the Zn-containing fertilizers or 
pesticides used in the agricultural activities (Pedler et al., 2004). According to the, permissible limit 
set by the WHO (1996), all the sample exceeds the safe level of Zn accumulation where the 
permissible limit is 0.6 mg/kg.

Copper (Cu) 
The calibration curve of the Cu standard is 0.9965. Cu is one of the transition metals as it has 
multiple oxidation states. According to Guerrero (2005), Cu is involved in many physiological 
processes in plants, as it is an essential micronutrient. The concentration of Cu in samples from 
Tawau, Tambunan and Simunjan were 2.82±0.85 mg/kg, 3.79±3.10 mg/kg and 2.59±1.42 mg/kg 
respectively. Agricultural activities can be the major cause of anthropogenic release of heavy 
metals such as Cu to the environment (Marschner, 1995). The higher concentration of Cu is 
expected to be caused by the agricultural activities in Tambunan. The concentration of Cu in 
samples from Tawau is also a little bit higher than the samples from Simunjan as the sampling 
point of the samples from Tawau is also nearer to the agricultural activities. Whereas, the lower 
concentration of Cu accumulates in the samples from Simunjan is mainly because of the natural 
occurrence of Cu in some soils. Overall, the concentration of Cu in all of the samples is much 
lower than the permissible limit set by the WHO (1996) where the permissible limit is 10 mg/kg. 
The lower concentration of Cu in the plants determines the presence of Cu as a micronutrient for 
the plants.

26



1" international Conference on Innovative Sciences and Technologies for Research and Education (InnoSTRE) 2018, 18-20 Dec 2013

Iron (Fe) 
The calibration curve of the Fe standard is 0.9965. Fe is one of the essential micronutrients for 

plants as it helps in the process of cellular respiration which includes in the oxygen transport, 

repairing of DNA and plants metabolism (Li and Lan, 2017). Based on the results of the analysis, 
the concentration of Fe in the samples from Tawau, Tambunan and Simunjan were 135.33±22.42 

mg/kg, 190.97±175.30 mg/kg and 63.76±8.30 mg/kg respectively. The concentration of Fe in all 
of the samples exceed the permissible limit set by the WHO (1996) where the permissible limit is 
20 mg/kg. Schmidt (1993) found that the concentration of Fe in soils is influenced by the condition 
of the soil itself such as waterlogged soil. This is due to the lower order of redox potential due to 
the lower concentration of oxygen. Therefore, the soil conditions where the plants grow may 
become the reason for the higher uptake of Fe in all of the samples.

Conclusion

The accumulation of Pb, Cd, Zn, and Fe in the Etlingera coccinea seems to be higher than the 
permissible limit set by WHO (1996) except for Cu in all of the samples. In average, samples from 
Tambunan shows the highest amount of accumulation of all studied heavy metals and minerals 
followed by the samples from Tawau and Simunjan. Although the amount of most of the heavy 
metals and minerals accumulates in the plants is higher than the permissible limit set by WHO 
(1996), it cannot be considered as dangerous to human body since the allowed upper limit for daily 

consumption set by WHO (1996) should be considered.

References

Bathla, S. and Jain, T. (2016). Heavy Metals Toxicity. International Journal of Health Sciences 
and Research, 6(5), 361-368. 

Black's Law dictionary (4th ed. ). (1968). St. Paul, Minnesota: West Publishing Co. 
Eick M. J., Peak J. D., Brady P. V. and Pesek J. D. (1999). Kinetics of lead absorption/ desorption 

on goethite: Residence time effect. Soil Science, 164(1), 28-39. 
Guerrero, I. Y. (2005). Copper in plants. Brazilian Journal of Plant Physiology, 17(1), 145-156. 
Li, W. and Lan, P. (2017). The Understanding of the Plant Iron Deficiency Responses in Strategy 

I Plants and the Role of Ethylene in This Process by Omic Approaches. Frontiers in Plant 
Science, 8, 40. 

Marschner, H. (1995). Annals of Botany: Mineral nutrition of higher plants. Second edition. 
Academic Press: London. 527-528pp. 

Pedler, J. F., Kinraide, T. B. and Parker, D. R. (2004). Zinc rhizotoxicity in wheat and radish is 
alleviated by micromolar levels of magnesium and potassium in solution culture. Plant 
Soil, 259, 191-199. 

Schmidt, W. (1993). Iron stress-induced redox reactions in bean roots. Physiologia Plantarum, 
89, 448-452. 

Singh B. R. and McLaughlin M. J. (1999). Cadmium in Soils and Plants. Kluwer Academic 
Publishers: Australia. 257-258pp. 

Soetan, K. O., Olaiya, C. O. and Oyewole, O. E., (2010). The importance of mineral elements for 
humans, domestic animals and plant. African Journal of Food Science, 4(5), 200-222. 

Tsadilas, C. D., Karaivazoglou, N. A., Tsotsolis, N. C., Stamatiadis, S. and Samaras, V. (2005). 
Cadmium uptake by tobacco as affected by liming, N form, and year of cultivation. 
Environmental Pollution, 134, 239-246. 

Vincent, J. (2011). Phytochemical and bioactivity evaluation of Etlingera coccinea (Blume) S. 
Sakai and Nagam collected from six different locations in Sabah. Masters thesis, Universiti 
Malaysia Sabah. 

World Health Organization (WHO) (1996). Trace Elements in Human Nutrition and Health. 
Switzerland: Geneva. 331 pp.

27



1, ý International Conference on Innovative Scienczir and Technologies for Research and Education (1nnoSI RE) 2018, 18-20 Dec 2018

AA004

Heavy Metal Removal (Cr (VI)) from Wastewater by using Carrot Residues as 
Biosorbent

Mohd. Izuddin Nuzula, Siti Kartina Abdul Karima'

'School of Chemistry and Environmental Studies, Faculty of Applied Sciences, 
Universiti Teknologi MARA, 94300 Kota Samarahan, Sarawak, Malaysia

*sitik094@sarawak. uitm. edu. my

Abstract

This study aimed to characterize carrot residues and to determine the removal of Cr (VI) in water 
depending on the temperature and the dosage of carrot residues. To identify the functional group 
that present in carrot residue, FTIR was used to characterize it. The functional group that was 
responsible for the metal binding was hydroxyl (-OH) group. The adsorption of Cr (VI) was 
conducted by using batch test. The effect of temperature and dosage were studied in the batch 
experiment, in which temperatures were varied from 25°C to 55°C, and the dosages were varied 
from 0.5 mg/L to 2 mg/L. A preliminary study was done to determine the time equilibrium for 
adsorption. The equilibrium contact time was 30 minutes with 12.66% removal efficiency. 
Meanwhile, the highest dosage for removal efficiency of metal that used was 2mg/L with 13.09%. 
The optimum temperature was 25°C with 12.66% removal efficiency. This study has indicated that 
the carrot residues are less likely a good biosorbent for removal of Cr (VI).

Keywords: Chromium; FTIR; batch experiment; dosage; temperature; carrot residue.

Introduction

Heavy metals are single metal and compound that can affect human health. Chromium (Cr) is one 
of the common heavy metals, which is naturally occurring in our environment at low levels 
(Martin and Griswold, 2009). It is a hard, steel-gray metal usually found in Earth's crust in the 
form of chromite ore. In the Periodic Table, Cr can be found in the group (VI), and it is known as 
a transition metal. The oxidation states of Cr ranged from Cr (II) to Cr (VI) (Jobby et al., 2018). 
Cr (VI) is known to be more toxic than Cr(III). Chromium is a vital nutrient required for sugar and 
fat metabolism. Normal dietary intake of Cr for a human is negligible (Anderson, 1997). However, 
to some extent, little exposure related to the physiological action of trivalent Cr and the scientific 
literature is dominated by toxicological studies of hexavalent Cr, which is carcinogenic 
(Mertz, 1993). Biosorption can be defined as the removal of metals or metalloid species, 
compounds, and particulates from a solution by using biological materials (Wang and Chen, 2009). 
Carrot residues are promptly accessible which make it suitable to be utilized as biosorbent. In an 
ongoing report, the presence of carboxylic and phenolic functional groups in carrot residues are 
responsible for the cation exchange properties which exist in either the cellulosic matrix or in the 
materials related with cellulose, for example, hemicellulose and lignin (Nasemejadet al., 2005).

Methods and Materials

In this study, carrot residues were used as biosorbent to remove Cr (VI) ions.
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Biosorbent preparation 
The carrot residues were air dried in the oven at 50 °C for 24 hours. Then, it was ground by using 
a grinder. The residues were washed with 0.5 M HCI and distilled water until a constant pH is 

obtained; to eliminate soluble components such as tannins resins, reducing sugars and coloring 
agents. This method is adapted from Nasernejadet al. (2005).

Biosorption studies 
The flasks containing 100 ppm K2Cr2O7 solution and 0.5 g/L carrot residues were agitated on 
shaker at different time (10 minutes, 20 minutes, 30 minutes, 40 minutes, 50 minutes and 60 
minutes) to determine the biosorption equilibrium, where the experiment was carried out at the 
desired temperature at 25 °C and pH 7. The samples were agitated by using a shaker at 150 rpm. 
The amount of chromium absorbed was determined by the difference of initial chromium ion 
concentration and the final one after equilibrium was achieved. This method was adapted from 
Nasernejadet al. (2005).

Effect of temperature 
To determine the effect of temperature on biosorption at different temperatures, which were at 
25 °C, 35 °C, 45 °C, and 55 C. 0.5 g/L of carrot residues were added into the conical flask which 
contained 100 ppm of the K2Cr2O7 solution. The flask was agitated for 30 minutes. This method 
was adapted from Aksu and Tezer (2000) and Nasernejadet al. (2005).

Effect of biosorbent dosage 
To determine the effect of carrot residues dosage added to the solution, which were 0.5 g/L, 
1.0 g/L, and 2 g/L. Different dosages of carrot residues were added to 100 ppm of the K2Cr2O7 
solution in a conical flask. The temperature was maintained at 25°C throughout the experiment. 
The flask was agitated for 30 minutes. This method was adapted from Esposito et al., 2001 and 
Nasernejad et al. (2005).

Results and Discussion

In this study, the samples were analysed by Frontier Transform Infrared (FTIR) for the 
characterization of carrot residues and Induced Coupled Plasma Optical Emission Spectrometry 
(ICPOES) for the removal of Cr (VI). Carrot residues were used to remove Cr (VI) in a different 
condition; temperature and biosorbent dosage. The samples were duplicated for each parameter. 
From the FTIR spectrum, it shows the presence of -OH group in the carrot residues. This -OH 
functional group is responsible for metal binding. Cellulose and lignin are the main component of 
carrot residues (Nasemejad et al., 2005). Preliminary experiments were carried out to determine 
the time equilibrium for biosorption. Figure 4.1 shows the time profile of dimensionless Cr (VI) 
concentration. This finding shows that it has adsorbed lesser compared with the previous reported 
data, where the dimensionless concentration of Cr (VI) was 0.4 (Nasemejad et al., 2005).

The effect of initial temperature on the biosorption of Cr (VI) to the biosorbent was investigated. 
The effect on temperature for Cr (VI) is shown in Figure 4.2. The adsorption was optimum at a 
lower temperature where 12.66 mg/L of chromium ions were removed by using carrot residues. 
The higher temperature did not favour the removal process of chromium ions.
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Figure 1. Biosorption rate of Cr (VI) by carrot residues at 25°C.
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Figure 2. Effect of temperature on Cr (VI) biosorption by carrot residues. 

The effect of initial biosorbent dosage on the biosorption of Cr (VI) to the biosorbent was 
investigated. The effect of biosorbent dosage is shown in Figure 4.3. The adsorption was optimum 
with a higher dosage of carrot residues where 12.35 mg/L of chromium ions were removed.

Figure 3. Effect of biosorbent dosage on Cr (VI) biosorption by carrot residues.
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Conclusion

In this study, carrot residues were used as biosorbent to remove Cr (VI) ions from the solution. 
This study was conducted to characterize carrot residues as biosorbent by using FTIR and to 
determine the removal of chromium (VI) in water depending on the temperature and the dosage 

of carrot residues. Preliminary experiments were carried out to determine the time equilibrium for 
biosorption. From this preliminary study, the equilibrium of the biosorption rate was 30 minutes. 
The effect of initial temperature on the biosorption of Cr (VI) to the biosorbent was investigated. 
The adsorption was optimum at a lower temperature where 12.66 mg/L of chromium ions were 
removed by using carrot residues. The higher temperature did not favour the removal process of 
chromium ions. The effect of initial biosorbent dosage on the biosorption of Cr (VI) to the 
biosorbent was investigated. The adsorption was optimum with a higher dosage of carrot residues 
where 12.35 mg/L of chromium ions were removed. From this study, it can be concluded that 
carrot residues are less likely to be a good biosorbent. This is because the biosorbent dosage used 
is too little for it to to adsorb more chromium ions. For further research, it is advised to use higher 
biosorbent dosage or try to remove other metal ions to uncover the potential of carrot residues as 
a useful biosorbent.
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Abstract

Plants have a high possibility of containing heavy metals. Thus, determination of heavy metals in 
the plant is crucial since human intake of toxic trace elements even at low doses over a long period 
can lead to malfunction of organs and could cause chronic toxicity. In this study, the concentrations 
of the heavy metals, namely copper, iron, nickel, lead, and zinc were determined in 18 samples of 
Piper betel plants taken from different places in Sabah (Sandakan and Inanam). The samples were 
cut into three sections: leaves, stems, and roots. The samples were washed, dried, and ground then 
wet digested in triplicate using the mixture of nitric acid and perchloric. The concentration of 
heavy metals in the solution was determined by using Atomic Absorption Spectroscopy (AAS). 
The findings revealed that the root samples have a higher heavy metal followed by stems then 
leaves. Among all heavy metals determined for the sample (Sandakan), iron has the highest 
concentration of 44.60±3.67 mg/kg in leaves, while lead has the lowest concentration of 
0.011±0.009 mg/kg in leaves. For sample (Inanam), zinc has the highest concentration of 
244.52±0.19 mg/kg in roots, while copper has the lowest concentration of 3.62±0.12 mg/kg in 
leaves. Mostly all plant samples did not exceed the permitted limit except stems sample (Inanam) 
exceeded the permissible limit set by EFSA, and roots sample (Sandakan) exceeded the 
permissible limit of WHO/FAO and EFSA. All the samples exceeded the permitted limit of lead 
set by EFSA except leaves sample (Sandakan). Meanwhile, the leaves and roots sample 
(Sandakan) did not exceed the permissible limit set by WHO/FAO. The mean concentration of 
nickel agreed with the standard permissible limit set by WHO/FAO and EFSA. Mean 
concentration of iron in all plant samples above the permissible limit set by WHO/FAO but not 
exceed the permissible limit set by EFSA. The average concentration of copper in all plant samples 
were below the permitted limit set by EFSA and only roots sample (Sandakan) exceeded the 
permitted limit set by WHO/FAO. The possible sources of heavy metals in the plant are 
contaminated soil due to human activities.

Keywords: heavy metal; Piper betel; Atomic Absorption Spectroscopy; wet digested

Introduction

Piper betel belongs to the Piperaceae family. This plant is very special for medicinal herbs found 
in central and eastern Malaysia, Southeast Asia (Krishna et al., 2017). Piper betel plant is a 
dioecious, annual creeper, grows to a height of about one meter, usually multiply in hotter and 
humid parts of the country (Dwivedi and Tripathi, 2014). Based on previous studies and reports, 
the accumulation of metals in plants may pose a direct threat to human wellness. Although living 
organisms need a varying amount of heavy metals i. e. iron, copper, nickel and zinc, the metals are 
considered toxic at higher concentration. This excessive level of metal could be damaging the 
organism. Other metal such as lead is toxic metals that have no beneficial function on humans. 
These metals accumulation over time in the body can cause complication of illness. The heavy 
metals and trace element levels of Piper betel plant may be expected to be influenced by the 
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composition of the soil, water and agricultural activities. As eloquently by Nazir et al. (2015) that 
human activities such as transportation, agriculture, mining and industrialization release a large 

number of heavy metals into the environment.

Methods and Materials

Pre-treatment of samples 
All samples were washed with distilled water to remove excess dirt and unwanted fine substances. 
The plants' samples were cut into 3 sections: leaves, stems, roots, and oven dried at 110°C to 
remove moisture for 2 hours (Nazir et al., 2015).

Sample preparation and digestion method 
Sample preparation was performed based on the method by Abdul Hadi (2016). Each part of plants 
was ground to a fine powder by using mortar and pestle. Then, the plant sample was dried at 55 
°C-70 °C for 6 - 8 hours in a controlled environment, to remove moisture. After drying, 1.0 g of 
the powdered root part of the plant sample was weighed. The powdered sample was transferred 
into 50 mL conical flask. The sample was added with a 15 mL of acid mixtures (I HNO3: I HC1O4). 
The mixture was heated up at 120 °C-130°C for 4 hours until resulting solution is clear. Then, the 
samples were cooled down in room temperature. The sample was filtered by using Whatman filter 
paper no. 42. The filtered sample was diluted up to calibration mark 100 mL with ultra-pure water 
(UPW). Also, a blank for every sample was prepared in the same way. The steps were repeated 
for other section; stem and leaf. The samples were stored for heavy metals analysis.

Results and Discussion

Data in Table 1 shows the range of metal concentration was between 0.011±0.009 to 244.52±0.19 
mg/kg. Among all metals determined for plant sample (Sandakan), iron (Fe) has the highest 
concentration of 44.60±3.67 mg/kg in leaves, while lead (Pb) has the lowest concentration of 
0.011±0.009 mg/kg in leaves. For plant sample (Inanam), zinc (Zn) has the highest concentration 
of 244.52±0.19 mg/kg in roots while copper (Cu) has the lowest concentration of 3.62±0.12 mg/kg 
in leaves.

Table 1. Mean of heavy metal concentration (mg/kg) at different parts in Piper betel plant

Location Sample Heavy metal concentration (mg/kg) 
(n = 3) Cu Fe Ni Pb Zn

Leaves 8.21±2.54 44.60±3.67 1.46±0.43 0.011±0.009 19.60±0.72 
Sandakan Stems 8.11±0.75 31.61±1.77 0.64±0.10 2.56±1.55 14.29±1.11 

Roots 12.45±0.50 36.80±3.41 2.80±1.32 1.464±0.003 26.37±1.22 
Leaves 3.62±0.12 42.18±4.41 3.98±1.68 8.801±1.034 43.05±1.55 

Inanam Stems 4.95±0.18 24.81±0.17 4.41±0.80 3.907±0.847 91.01±1.61 
Roots 4.47±0.24 33.92±0.86 4.50±1.73 6.955±0.501 244.52±0.19

Table 2 shows that the maximum and minimum concentration of zinc is 244.52±0.19 and 
14.29±1.11 in roots sample (Inanam) and stems sample (Sandakan), respectively. Result in Figure 
1 shows that the two sample Inanam (stems and roots) exceeded the permissible limit set by EFSA 
of 60 mg/kg. Roots sample (Inanam) has exceeded the permissible limit set by the WHO/FAO 
(1996) standard of 100 mg/kg meanwhile the other samples below the set permissible limit. High 
concentration of zinc in the plant might be originated from contaminated soil where mining work 
occurred around that particular area.
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Table 2. Concentration of zinc in Piper betel plant sample

Location Average concentration (mg/kg) 
Leaves (L) Stems (S) Roots (R) 

Sandakan (S) 19.5972 14.2913 26.3691
Inanam M

250

04 

E 200 

N 

ý 150 
O 

al 
. 

N 100 
C 
0 
U 

L 

50 a 6) 
>

0

43.0549 91.0052 244.5264

Sandakan
Sample 

  leaves   stems   roots

tlilt[ III iit

Figure 1. Comparison for mean concentration of zinc in samples with the permissible limit set by 
WHO/FAO and EFSA

Results in Table 3 shows that the maximum and minimum concentration of nickel is 4.50±1.73 
mg/kg in roots sample (Inanam) and 0.64±0.10 mg/kg in stems sample (Sandakan), respectively. 
Data in Figure 2 shows all the plant samples did not exceed the permitted limit set by both 
WHO/FAO (1996) and EFSA with the value of 10mg/kg. A lower concentration of nickel found 
in plant beneficial to activate some enzyme. Nickel can be found in detergent where dirty water is 
flowing from residents to the soil.

Table 3. Concentration of nickel in Piper betel plant sample
Location Average concentration (mg/kg)

Leaves (L) Stems (S) Roots (R)
Sandakan (S) 1.4631 0.6396 2.7905 
Inanam (B) 3.9789 4.4113 4.5034
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Figure 2. Comparison for mean concentration of nickel in samples with the permissible limit set by 
WHO/FAO and EFSA

According to the data in Table 4, it is shown that the highest concentration of iron was found in 
leaves sample (Sandakan) and the lowest concentration was found in stems sample (Inanam) with 
the value of 44.60±3.67 mg/kg and 24.81±0.17 mg/kg, respectively. Results in Figure 3 shows that 
all the plant samples are above the permitted limit set by WHO/FAO (1996) standard which is 20 
mg/kg but it is not exceeded the permissible limit set by EFSA which is 48 mg/kg. Higher 
concentration of iron can cause diseases and tissues damage in human. A possible source of iron 
can be found from animal where they are naturally contained heme iron which is the type of iron.

Table 4. Concentration of iron in Piper betel plant sample
Average concentration (mg/kg) 

Location 
Leaves (L) Stems (S) Roots (R) 

Sandakan (S) 44.6020 31.6056 36.8073 
Inanam (B) 42.1829 24.8097 33.9185

TFSA 
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Figure 3. Comparison for mean concentration of iron in samples with the permissible limit set by WHO/FAO and 
EFSA
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Data in Table 5 indicates the maximum and minimum of copper concentration in roots sample 
(Inanam) with the value of 12.45±0.50 mg/kg and in leaves sample (Sandakan) with the value of 
3.62+0.12 mg/kg, respectively. Results in Figure 4 can be observed that the entire samples did not 
exceed the permissible limit set by EFSA standard with a value of 30 mg/kg. Meanwhile, the 
permissible limit set by WHO/FAO (1996), all samples did not exceed the permitted limit of 10 
mg/kg except roots sample (Sandakan). Lower copper intake can cause osteoporosis, and high 
copper can cause kidney and liver damage. Therefore, the intake of copper must be balanced.

Table 5. Concentration of copper in Piper betel plant sample

Location 
Average concentration (mg/kg) 

Leaves (L) Stems (S) Roots (R) 

Sandakan (S) 8.2055 8.1080 12.4515 
Inanam (B) 3.6247 4.9495 4.4743
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Figure 4. Comparison for mean concentration of copper in samples with the permissible limit set by WHO/FAO and 
EFSA

Data in Table 6 shows that the minimum and maximum concentration of lead, is 0.011±0.009 
mg/kg in leaves sample (Sandakan) and 8.801±1.034 mg/kg in leaves sample (Inanam), 

respectively. The mean concentration of lead was compared to WHO/FAO (1996) and EFSA 
standard in Figure 5. It was observed that the mean concentration of lead was exceeded the 
permissible limit for both WHO/FAO (1996) and EFSA standard of 2 mg/kg and 0.3 mg/kg, 
respectively. Lead is non-essential metal for human and plants. The high lead contains can cause 
brain damage and cancer. Potential source is the product contains lead such as pesticides, asbestos, 
and creosote.

Table 6 Concentration of lead in Piper betel plant sample
Average concentration (mg/kg) 

Location Leaves (L) Stems (S) Roots (R)
Sandakan (S) 0.0106 2.5609 1.4643 
Inanam (B) 8.8009 3.9076 6.9553
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Figure 5. Comparison for mean concentration of lead in samples with the permissible limit set by WHO/FAO and 
EFSA

Conclusion

In conclusion, Piper betel plant samples for both location Sandakan and Inanam are not safe to be 
consumed as the lead concentration is higher than the permitted limit. Lead is a toxic metal which 
is not beneficial for human health and causes cancer. Moreover, some metals also recorded higher 
than the expected permissible limit standard which is not safe for humans' health.
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Abstract 
The two broad categories of construction projects are building and civil engineering. Building 
covers projects involving houses, offices, shops, and factories whereas civil engineering applies 
to all other built structures such as dams, roads, tunnels, railways, canals, and docks. The 
construction industry has been a major contributor to the development of Kuching town. However, 
difficulties and challenges are inevitable in the construction industry. A preliminary study was 
conducted in the city of Kuching. The main purpose is to identify the issues and challenges in 
Kuching construction industry. Recommendation of possible solutions or alternatives to minimize 
the issues and challenges is also discussed. Interviews with 16 construction companies were 
conducted which included consultants and contractors. Feedbacks from the companies were then 
analyzed and classified into three main issues, i. e. cost, delays and project quality, and four main 
challenges, i. e. environmental, socio-political and legal issue, health and safety risks and 
workforce risks. Findings indicated that most of the companies claimed that the main issue and 
challenge them to face are weather factor (under the category of environmental) and financial and 
economic factor (under the category of cost) respectively. The issues and challenges must be 
properly addressed to maintain quality in the construction industry.

Keywords: construction; Kuching; issues; challenges.

Introduction

Construction industry helps in enhancing the economic sector and development of a country. 
However, construction industry in every country is exposed to numerous 'challenges and 
difficulties which are unique on their own. There are many issues and challenges such as financial, 

government policies or practices, technology, management, resource, safety, social and skill. The 
construction industry everywhere faces issues and challenges. In the developing countries, these 
issues and challenges are present alongside a situation of socio-economic stress, chronic resource 
shortages, institutional weaknesses and a general inability to deal with the key issues. There is also 
proof that the issues have become greater in extent in recent years. Thus, this paper identifies some 
of the issues and challenges faced by the construction industries in Kuching.

The goal of this study is to investigate aspects that could reduce the efficiency and quality in the 
construction industry. These will be done through the following objectives: 

" To identify issues and challenges that affects the construction industry in Kuching. 
" To recommend any possible methods to minimize the issues and challenges in any 

construction projects.

This study covers construction management issues and challenges in the Kuching area. The 
companies include contractors and consultants. The limitation comes in the form of a limited 
range of data; only 16 companies are available to participate in this study. It is hoped that the study 
can contribute to improve the construction industry in Kuching. Thus, it helps enhance the quality 
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of life of the citizens by providing necessary socio-economic infrastructures such as roads, 
hospitals, schools, and other basic and enhanced facilities.

Literature Review

Many studies have been proposed to explain the management in the construction industry. 

Although this literature covers a wide variety o' 
and challenges faced by 0

Table 1. Literature revie'
Year Author C. titical lutdiugs

2018 Flasmori, M. F. Proves that factors that contribute to delays are contractor 
related which consist of financial difficulties 

2018 Ullah, K The findings highlight the main effects of delays in 
Malaysian building projects. 

2018 Ramli, M. Z The findings highlight the causes of delay in a rural area 
such as Improper construction method implemented by the 
contractor. 

2014 Bakhary, N. A The findings highlight the need for a good documentation 

and record keeping system with a competent site staff that 
can recognize a claim during project execution.

Methods and Materials

The study was conducted by interviewing 16 companies which comprise of consultants and 
construction companies. The process of conducting the interview is shown in the Figure 1 below.

Results and Discussion

The result gathered from the interviews are distinguished into two categories with first being 

construction issue and challenges as second. Percentage of construction issues and challenges are 
determined. Lower classification for the former is categorized into four main points namely cost, 
delays and project quality. Challenges' lower classifications are environmental, socio-political, 
and legal issues, health, and safety risks, and workforce risks, hence, the results gathered from the 
respondents were classed based on their description.

Table 2 shows that the main contributor to issues/challenges is are i. Cost (25%); it. Delays (l9%); 
iii) Workforce Risks (17%); and iv) Environmental (16%) (Table 2). This leads to more constraints 
financially. The productivity of all parties involved in a project is affected due to the money 
allocation and money lost were spent in recovering. Naturally, this leads to the delay of a 
development venture.
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Figure 1. Flowchart of the conduct of interview

Table 2. The construction issues
Construction issue

No. Points Description

Cost (25%) Insufficient budget (1%) 
" Financial and economic factor (13%) 

" Clients demand higher quality end products and services at a lower price 
(8 %o) 

" Labor (3%) 

Delays (I9",;, ) Contractual IsSUC / delays in construction (7";, ) 

" Design not practical or complete (3%) 

" Critical Issues (1%) 
" Workers lacking communication skill (3'%)) 
" Management of workers (3%) 
" Rapid Change of the Project (1%) 

" The raw material problem (1%)

3. Project Quality " No monitor on site and unverified amount of materials received (1%) 
(10%) " Poor site selection (I%) 

" Conventional construction method (1 

" The complexity of the project (I", )) 
" Competitive among construction industry (3%) 

" Coordination problems (3%)

Among the major challcnacs faced by construction companies include workforce risk (Table 3). 
Respondents expressed workforce risk as short of a competent workforce and lack of expert in the 
construction field. This prompts low project quality which can cause high risk towards its 
occupants and violate OSHA standards. Besides, adverse weather conditions such as heavy rain 
can cause delays in construction works.
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Table 3. The challenges in the construction industry
Challenges 

No Points Description

1. Environmental " Pilling Works problems (3%) 
(16%) " Weather(13%)

2. Socio-political and " Purchasing materials (1%) 
legal Issues (5%) " Competition to be awarded of a tender (3%) 

" Follow the new regulations and procedures introduced by the government 
(1%)

3. Health and Safety " Accident on construction site (1%) 
Risks (3%) Busy Road (1%) 

" Poor Safety (1°%ö) 
4. Workforce Risks " Lack of competent manpower (4%) 

(17%) Unlimited number of contractors (1%)

" A huge number of foreign workers (8%) 

" Lack of expertise in the construction field (4%)

Conclusion and Recommendation

The construction industry has been growing rapidly and plays a vital role in the economic growth 
of a country. These overarching problems within the construction industry should embrace all 
these issues. The construction industries of the developing countries will face major challenges in 
the future. Everyone's efforts are important towards achieving success on their I li , lict t I I hIc 1 

ti` rA Uii-tl: titllt 1 t'ýt3ililllCl14 
l;; llfý i-_i,

I a111c 4 Iýýi

Issues and Challenges Recommendation 
Cost Accurate initial cost estimati( 
Delays Proper Project Planning 
Workforce Risks Regular in-service training 

workshops 
Environmental Effective strategy planning

Acknowledgment 
The authors would like to thanks to the reviewers for their invaluable comments on this papcý 
Special gratitude is given to those industr 
valuable input in completing the interview.

References

Bakhary, N. A., Adrian, H. and Ibrahim, A. (2014). A Study of Construction Claim Manageme 
Problems in Malaysia. Procedia Economics and Finance, 23, 63-70. 

Hasmori, M. F., Said, I., Deraman, R., Abas, N. H., Nagapan, S., Ismail, M. H. and Roslan, A. F. 
(2018). Significant Factors of Construction Delays among Contractors in Klang Valley and 
its Mitigation. International Journal of Integrated Engineering, Special Issue 2018: Civil 
and Environmental Engineering, 10(2), 32-36. 

Ramli, M. Z., Malek, M. A., Hanipah, M. H., Lin, C. L., Mahamad Sukri, M. F., Zawawi, M. H. 
and Mohamad Fuad, N. F. (2018). Study of factors influencing construction delays at rural 
area in Malaysia. International PostGraduate Conference on Applied Science and Physic.. 
2017, Ser. 1049 012017. doi: 10.1088/1742-6596/1049/1/012017 

Ullah, K., Khan, M. S., Lakhiar, M. T., Vighio, A. A. and Sohu, S. (2018). Ranking of Effects of 
Construction Delay: Evidence from Malaysian Building Projects. Journal of Applied 
Engineering Sciences, 8(21), 79-84.

41



I, ' International Conference on Innovative Sciences and Technologies for Research and Education (InnoSTRE) 2018, 18-20 Dec 2018

AA007

Effects of Empty Fruit Bunches (EFB) Compost and Mycorrhiza Towards the 
Growth Performance of Maize (Zea mays)

Luzyana Tupang Guyua, Siti Sahmsiah Sahmata, b*, Zubaidah Yusopa"b, Caroline Akoia

"Faculty of Plantation and Agrotechnology, Universiti Teknologi MARA, 94300 Kota Samarahan, 
Sarawak, Malaysia 

Natural Product Research Development Centre, Universiti Teknologi MARA, 94300 Kota Samarahan, 
Sarawak, Malaysia.

*sitis2 74@sarawak. uitm. edii. my

Abstract

In Malaysia, maize (Zea mays L) is one of the trendy crops that really draws attention to 
consumers as it is consumed by countless people. Hence, the aim of this study was to determine 
the effect of growth performance of Saccharata maize variety (Zea mays L. ) towards four different 
treatments: (Ti) represents topsoil, (T2) EFB compost, (T3) Mycorrhiza and (T4) EFB compost 
mixed mycorrhiza. The experiment was laid out in Randomized Complete Block Design (factorial) 
with 2 blocks. The growth performance of maize was determined by the number of leaves, plant 
height (cm), plant biomass and number of cobs plant and grain weight cob (g) using standard 
procedure. All data collected were analyzed using Statistical Package for the Social Sciences 
(SPSS) Program. Analysis of variance (ANOVA) was conducted and significant differences 
among the treatments were determined using Duncan New Multiple Range Test (DNMRT) at P: 5 
0.05. The most effective treatment in improved growth performance of Saccharata maize variety 
(Zea mays L. ) was the combination of EFB compost and mycorrhiza (T4). 

Keywords: Zea mays L., empty fruit bunches (EFB) compost, mycorrhiza, growth performance,

Introduction

Maize is an important cereal crop after rice in Asia and also the primary feed, food and fodder 
(Baheti, et al., 2015). Asia plays a part in producing maize with China taking a lead both in terms 
of yield and harvested area. According to Ahmad Shabery in 2017, Malaysia already started maize 
farming to produce maize as animal feed with farms in Johor, Kedah and Terengganu which is 
covering about 1,000 ha, but these were insufficient to meet local demands. Statistics have shown 
that Malaysia maize area harvested was at level of 10,042 ha in 2016, up from 10,030 ha in 
previous year, which shows a change of 0.12 % (Yodatai, 2016). Thus, it is still one of the favourite 
crops consumed by people and sometimes farmers market their maize to earn some profits. 

Empty fruit bunches (EFB) are waste or residue from fresh fruit bunch (FFB) after the pressing 
process in the mill. This empty fruit bunch can be used as an organic amendment to provide and 
increase the organic matter contain in soil. In 2014, the availability of EFB was abundant with 
the production volume reached 21 million tons in Malaysia. The use of organic fertilizer is 
common in several studies. However, there is lack of information on the growth of the 
maize with EFB mixed with mycorrhizae application.

Mycorrhiza is the symbiotic associations between fungi and root systems of a host plant 
(Smith and Read, 2010) that helps plant to acquire more mineral nutrients that root system is not 
able to access from soil (Harley and Smith, 1983). In addition, this fungus will play a very crucial 
role in improving the maize growth and yield due to an increase supply of phosphorus to the plants 
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by colonizing the root cortex and developing an extra-matrical mycelium that helps plant to 

acquire.

Methods and Materials

E'. tperinwntal site 
This experimental study was conducted at a nursery of Block N, Universiti Teknologi MARA 
Sairawak Branch, Samarahan Campus, Sarawak, Malaysia which is exactly located at coordinate 
l644. ' N 110 "27'07.6"E with optimum temperature between 23`°C-27 °C.

Plaiting materials, treatments and experimental design 
Seeds obtained from nursery shop were used as planting materials with four treatments used. The 

control treatments were maize planted in the soil only. The second and third treatment were applied 
with the EFB and mycorrhiza (third treatment), respectively. The last treatment was combination 
of EFB and mycorrhizae. EFB compost used was obtained from nearby oil palm mill and 
commercial mycorrhiza was applied in weeks 1 and 6 after planting.

Table 1. Materials and treatments

Treatment Method
I Top soil (control) 

2 Top soil + 1 kg of Empty Fruit Bunelles (1`FB) 

3 Top soil + 500 g of Mychorriza 

4 Top soil + 500 g of Empty Fruit Bunches (EFB) + 5uuu g of Mydiom,

Plant Height (cm) 
Data taken for plant height was rec,, d!, "J 
end of the tip of leaves once a wec!

Number of leaves 
The number of leaves was recorded on a weekly basis starting from the week of transplantation 
to the field until week 10. The leaves were manually counted.

Weight (kg) and number of cohs 
The weight of the harvested cobs from the same treated plants was divided by the total number cif 
plants treated with the same treatment to find the mean fruit weight.

L>.. 40'a-Ml L°:.

in lllL tIL ILi

germination
Figure 1. Planting Materials
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Plant biomass of make 
The plant was collected according the treatment and placed in the oven under 45- 50 degrees 
Celsius until the plant weight remain constant.

Statistical analysis 
The data was analysed using one way analysis of variance (ANOVA). The relationship between 
variable was determined using Pearson correlation. The p _0.05 were used to determine levels 
of significance.

Results and Discussion

Plant height 
Plant height for each treatment was recorded and the data presented in Figure 3. From the graph, 
it shows that there was significant different (p-value: 0.015) for plant height observed under four 
different treatments: (Ti) topsoil, (T2) EFB compost, (T3) Mycorrhiza and (T4) EFB compost 
mixed mycorrhiza. Plant height in control treatment shows the highest plant height (109.19 cm), 
followed by treatment EFB (92.51 cm), EFB plus Mycorrhiza treatment (88.69 cm), while 
mycorrhiza treatment gives the shortest (86.33 cm) maize plant. This shows that the combination 
of EFB and mychorrhiza is important because it might influence the development of mycorrhiza 
in the soil and at the same time influence the growth of plant. Jaafar (2007) stated that the 
application of EFB improved soil nutrient'S and enhanced microbial activities which may induce the 
mycorrhizal symbiosis with plan- r

Table 2. Plant height - Signi t ic, o t
Sum of df Mean F tiitC. 

Squares Square
Between 508.808 3 169.603 22.021 Uuu 
Groups 
Within Groups 2930.130 396 7.399 
Total 3438.938 399

ANOVA indicatin-, a siýonificanccý p= () 000 at a0_()ý
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Figure 3. Mean height comparison among treatments of control, EFB, Mycorrhiza and EFB+Mycorrhiza; common 
letters showing no significance based on Tukey Multiple Comparison of Means

Number of leaves per plant 
The number of leaves produced by maize plant is present in Table 3 below. figure 4 shows tl7; it 
the number of leaves produced is significantly different (p-value: 0.000) under four different 
treatments. The highest number of leaves produced was from control trrlitmeiit (topsoil) (I 

while tliv k. 1; t milt bei of lý; iý c vv, is lnonii I' I li trv ; itnieiit ('t. x 1)

TaIºIc 3. NUflll)cC (, C Lcaýc. -, 5ignilicanl

Sum of Squares df 'vlc. ui Square F Sill 
Between Groups 462.552 3 154.184 8.373 .0()- 
Within Groups 8028.936 436 18.415 
Total 8491.489 439
ANOVA indicating a significance; p = 0.000 at a= 0.0

ý ý. \
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Figure 4. No of Leaves comparison among treatments of control, EFB, Mycorrhiza and EFB + Mycorrhiza, 

common letters showing no significance based on Tukey Multiple Comparison of Means
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Weight of Cobs 
The weight of maize cobs per treatment wý as recorded and demonstrated as a bar chart in Figure 
The figure shows that there was a difference for weight of fruit measured under different treatment 
The weight was higher in EFB treatment (2300g) followed by treatment EFB+mycorrihi,,;, 
(2100g), treatment mycorrhiza (1750g) and the lowest fruit weight recorded was treatment contr,,! 
(1300g).

2500 
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I
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2300

/ ýýjý 1750
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U r
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Types of treatment

-I

Figure;.

Plant Biomass 
Plant bºoniass for maize plant from all tour treatments was recorded and visualized as bar clº; u i il, i 
Figure 6. The graph of the effect of different treatment on biomass of maize plant was analyscI! 
From the figure, the highest biomasss was recorded on control treatment (200g), while the le; º 
fresh weight was recorded from mycorrhiza treatment (100g). Treatment with EFB an, l 
EFB+Mycorrhiza records the same amount of fresh weight which is 150g. There is not mucli 
difference in terms of plant biomass of four treatments. It might be due to the unsuitablc 

t combination rate of EFB and Mycorrhiza as stated by Jaafar (2007), 2014 where 2.5% EI T 
compost was sufficient for mycorrhizal plants to attain the highest growth as it helps in improving 

plant growth compared to the highest EFB Compost application rate of 7.5%.
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Figure 6. Plant biomass comparison among treatments of control, EFB, Mycorrhiza and EFB + Mycorrhiza
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Conclusion 

From this study, the application of EFB and mycorrhiza did not significantly influence the height 

and number of leaves for the maize. However, the treatment with EFB and mycorrhiza increased 

the weight of the maize cob, thus can be recommended to the farmers.
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Abstract

This study aimed to determine the water quality of a lake located in Desa Ilmu, Samarahan and to 
evaluate its safety for recreational purpose. Water Quality Index (WQI) parameters had been 
applied for the analysis to measure the Ammonia-Nitrogen Concentration, Chemical Oxygen 
Demand (COD), pH, Total Suspended Solid (TSS) and Turbidity. The sampling was carried out 
in May 2018 with three different sampling points of the lake. All these parameters analysis were 
compared with the respective regulatory standard which is Interim National Water Quality 
Standards, Malaysia (INWQS) and Department of Environment (DOE). Overall, the results show 
that it has achieved the regulatory standard except for the Ammonia Nitrogen concentration which 
slightly exceeded the standard. In conclusion, this assessment indicates that Desa Ilmü Lake, 
Samarahan is suitable to be used for recreational purposes.

Keywords: Desa Ilmu Lake, recreational purpose, water quality, water quality index method
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Introduction

Water covers 71 % of the earth's surface (Mullen, 2012). Surface water is one of the sources which 
include the oceans, rivers and streams, lakes, and reservoirs (Mullen, 2012). Humans use surface 
water in their daily life around the world. For instance, recreational activities that require them to 
come into contact with these waters. Lake is considered as the most appealing place for 
recreational activities. The impounded water (in the lake) is discharged at a slower rate compared 
to the incoming water. Lake can vary in area, depth and water type (Mullen, 2012). Declining 
surface water quality has become a global issue many countries have embarked on reforming water 
governance towards sustainable development through an integrated approach, as recommended in 
1992 Agenda 21 (UNEP, 2012). With these in mind, a lake that is surrounded by houses may be 
polluted, therefore, it may affect human health when comes to recreational activities. World Health 
Organization (WHO) stated that, of all the diseases in human beings, about 80 percent are caused 
by water (Ramakrishnaiah, Sadashivaiah, and Ranganna, 2009). Therefore, it is important to check 
the quality of water before recreational activities take place.

Table 1 shows the results of previous studies which were conducted in Tasik Biru and Tasik Bidi 
in Bau and Loagan Bunut in Miri, Sarawak. Ammonia-Nitrogen and Turbidity were not measured 
for the lakes in Bau while Turbidity was not checked for the lake in Miri. Based on these results, 
it is observed that these lakes are more likely to fall in Class I and II. WQI was calculated to identify 
the classes of water which were determined according to Interim National Water Quality 
Standards, Malaysia (INWQS) (Yaakub et al., 2018). Six basic parameters that were being used 
in WQI calculations were Dissolved Oxygen (DO), Biochemical Oxygen Demand (BOD), 
Chemical Oxygen Demand (COD), Ammonia-Nitrogen, pH and Total Suspended Solid (TSS) 
(Yaakub et al., 2018).

Table 1. The results of previous studies on different lakes in Malaysia
Lake Results (Parameters)

Ammonia- COD pH TSS Turbidity 
Nitrogen (mg/L) (mg/L) (NTU) 
(ppm)

TasikBiru (Bau) n. a 8.22 7.76 1.40 n. a

Tasik Bidi (Bau) n. a 7.73 7.71 1.30 n. a

LoaganBunut 0.06 24.18 6.56 6.56 n. a 
(Miri)

Study

Natural Resources and 
Environmental Board 
Sarawak 
(Environmental 
Quality Report, 2007)

WQI was calculated to identify the classes of water which were determined according to Interim 
National Water Quality Standards, Malaysia (INWQS) (Yaakub et al., 2018). Six basic parameters 
that were being used in WQI calculations were Dissolved Oxygen (DO), Biochemical Oxygen 
Demand (BOD), Chemical Oxygen Demand (COD), Ammonia-Nitrogen, pH and Total Suspended 
Solid (TSS) (Yaakub et al., 2018). In this assessment, Turbidity was included whereas Dissolved 
Oxygen (DO) and Biological Oxygen Demand (BOD) were excluded due to equipment-wise. With 

all these parameters being assessed, the quality of the lake could be determined or predicted.

Methods and Materials

Sampling Method 
Three samples were taken from three different points selected across Desa Ilmu Lake in Kota
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Samarahan. The first point (Location 1) was at the east side of the lake. This point was selected 
because the water seemed to be stagnant. The second point (Location 2) was the effluent. This 

point was chosen because the effluent is where the water exits from the lake and can be taken as 
its final quality. Third point (Location 3) was at the middle of the lake. This point was chosen 
because the water seemed to have some movement, unlike the first point. The sample was collected 
for five days on 14th, 21st, 22nd, 23`d, and 20 of May, 2018. The collection and storage of the 

samples were based on the standard method for the examination of water and wastewater 
(Environment, 1999). 

Analytical Analysis 
The pH was determined with pH meter available in the laboratory. The tube of the meter was 
inserted into the sample's bottle and pH was obtained. 

Ammonia-Nitrogen test was conducted using Smart 3 Colorimeter (LaMotte Model) with the unit 
of parts per million (ppm) which also expressed as milligram per liter (mg/L). The average was 
taken by testing three samples for each sample of the lake water. A tube was first rinsed with 
sample water then lOml was filled. After "scan blank", 2. Oml of salicylate ammonia and two 

measures of salicylate were added and mixed with the sample. Both reagents were added at the 
different time. After 1 minute, the sample was added with reagent powder salicylate and the "scan 

sample" was done after 12 minutes. The same steps were repeated for another two samples. 

Turbidity and Total Suspended Solid were both determined using a portable Colorimeter DR900 
(HACH Model) with the measurement of nephelometric turbidity unit (NTU) and milligram- per 
liter (mg/L) respectively. Three trials were done to take the average measurement of these 
parameters.

The COD test were performed according to HACH digestion procedure, colorimetric 
determination method 8000 using DR 2000 HACH Spectrophotometer with the COD range of 
200 to 15,000 mg/L. Since the water sample was observed to be quite clear, and the COD was 
lower than 150 mg/L, low range (LR) was used for COD digestion reagent on the tests. Three 
digestion reagents had been used for each sample and one for a blank test. The COD reactor was 
first preheated at 150°C, followed by adding 2 mL of water sample into the digestion reagent by 
measuring it first using a measuring cylinder and distilled water was used for the blank test. The 
mixture was mixed gently by turning the vials upside down gently before it was placed into the 
preheated COD reactor for two hours. The reactor was then turned off after two hours and left idle 
for about 20 minutes to let the temperature of the vials cool down to 120 °C or less. The 
colorimetric determination was then read at 430 COD LR modes.

Results and Discussion

Ammonia Nitrogen 
Figure lbelow shows the concentration of ammonia-nitrogen of Desa Ilmu Lake with a various 
location of sampling. The normal concentration of Ammonia-Nitrogen in natural water was less 
than 0.3 ppm (Lau et al., 2005a; Lau et al., 2006b). While the range of the Ammonia-Nitrogen for 
Desa Ilmu Lake was 0.27-0.3 6 ppm, which was slightly higher than the limit. In this test, ammonia 
was used to analyze nitrogen forms in water. When the amount is higher than 0.30 ppm, it indicates 
the presence of discharged organic wastes (Lau, 2011).
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Figure 1. The Ammonia-Nitrogen concentration at Desallmu Lake, Samarahan 
- - - - Limit (Based on Water Quality Index, Class IIB from DOE)

Chemical Oxygen Demand (COD) 
Figure 2 shows the concentration of chemical oxygen demand (COD) of Desa Ilmu Lake with a 
various location of sampling. In unpolluted natural conditions, COD is usually less than 20 mg/L, 
but the limit based on the DOE Class IIB is 25 mg/L. The presence of chloride (CI-) and some 
metal ions such as iron (Fe2+), can interfere the measurement of COD (Lau anmatrix membrane 
keypadMurtedza, 2000). For the COD of Desa Ilmu Lake, it was in the range of 5.25-20.50 mg/L. 
Thus, it was in the unpolluted condition, and it was also below the limit. COD test was done to 
measure the amount of organic compounded with the digestion reagent. On the 21st until 23rd of 
May, it was raining. Thus, the readings of the COD on those days were higher than the other two 
days which were sunny. It was influenced by the number of dissolved solids in water. Although 
some dissolved solids may be perceived by the physical senses, it will be more appropriate if they 
fall under the category of chemical parameters (Peavy, Rowe, and Tchobanoglous, 1985).

Chemical Oxygen Demand (mg/L) 
25 -------------------------------------"

20

15

10

i14th 21stMay 22nd 23rd 24th 
May 

  Location 
11a 

I Location 2   Location 3 
May

Figure 2. Chemical Oxygen Demand concentration at Desallmu Lake, Samarahan 
- - - - Limit (Based on Water Quality Index, Class IIB from DOE)

pH 
Figure 3 shows the pH of Desa Ilmu Lake with a various location of sampling. The limit of the 
water to be used for the recreational purpose was pH 7. However, as shown in the chart, the pH of 
the lake was above pH 7.0 but still below pH 8.0. When the pH of the water is between 6 and 8, it 
is said to be in natural conditions. A slight alkaline condition is mainly due to the presence of 
calcium carbonate (limestone) (Lau et al., 1994).
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location of sampling. The total suspended solid was in the range of 1.33-15.67 (mg/L). As
mentioned, it was sunny on the 14`° and 24`° of May while the other three days were raining in the

ults on the 14th and 24th May. However, the limit of this parameter for WQI in Class IIB was
Iv morning. Thus, the results of the TSS on the 21S` until the 23`° of May were lower than the
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Figure 3. pH at Desa Ilmu Lake, Samarahan 
-- Limit (Based on Water Quality Index, Class IIB from DOE)

0 me/L. So, the results were below the limit. This parameter test is important; it measures the
4, uality of the waste water influent, monitors several treatment processes and measures the quality
, Qr me erlluent. H alsease may present in oioiogicany aeuve suspenaea songs, wnere it can cause
organisms such as toxin to produce strains of algae (Peavy, Rowe, and Tchobanoglous 1985).
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Figure 4. The Total Suspended Solid concentration at Desa Ilmu Lake, Samarahan 
- - - - Limit (Based on Water Quality Index, Class IIB from DOE)

urbidity
figure 5 shows the turbidity concentration of Desa Ilmu Lake with a various location of sampling.The range for this parameter was 3.0-17.67 NTU and it was below the limit of 50 NTU1 The
! urilose of a turbidity test is to measure either the light is absorbed or scattered by suspended
aterial in water. Vegetable fibers and microorganisms may also contribute to turbidity (Peavv.

-- -- -- - , . ,. Rowe, andTchobanoglous, 1985).
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Figure 5. Turbidity concentrations at Desa Ilmu Lake, Samarahan 
- - - - Limit (Based on Water Quality Index, Class IIB from DOE)

The results reveal that the range of Chemical Oxygen Demand (COD), Total Suspended Solid and 
Turbidity were all below or lower than the limit while Ammonia-Nitrogen and pH values were 
slightly above the limit (Table 2).

Table 2. Comparison between the results in this study and the Water Quality Index based on the 
National Water Quality Standard for Malaysia (INWQS) and the Department of 
Environment (DOE) Class IIB

This Water Quality Index (for a recreational purpose; Class IIB)
Parameters Study 

INWQS 

Ammonia-Nitrogen (ppm) 0.27- 0.36 0.3 
Chemical Oxygen Demand (mg/L) 5.25- 20.50 25 

pH 7.29- 7.79 6-9 
Total Suspended Solid (mg/L) 1.33- 15.67 50 
Turbidity (NTU) 3.00- 17.67 50

Conclusion

DOE 
0.1-0.3 
10-25 
6- 7 

25-50

As a conclusion, the five parameters namely Chemical Oxygen Demand (COD), Total Suspended 
Solid and Turbidity were all placed in the normal range based on the National Water Quality 
Standard for Malaysia (INWQS) and the Department of Environment (DOE) Class IIB. While the 
other two of the parameters, which were Ammonia-Nitrogen and pH, slightly exceeded the limit 

of 0.30 ppm and 6-9. They were in the range of 0.27-0.36 ppm and 7.29-7.79 respectively. 
However, Desa Ilmu Lake can still be considered as safe to be used for recreational purpose. Even 
though two of the parameter assessed did not meet the standard, the figures were still close to the 
regulatory standard.
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Abstract

Most people prefer to buy groceries on the weekend instead of weekdays. The shopping mall 
becomes crowded especially at the payment counter. The customers need to line up and wait for a 
long time at the payment counter. The pregnant women, a family with small children, disabled 

people, and old folks have to spend a long time to queue at the payment counter. Smart Cashier is 

a self-payment counter which uses automation technology. This procedure is performing items 

payment without cashier or human guidance. The benefits of automation technology include labor 

saving, time saving; electricity costs reduction and service quality improvement. The customers 
or users have to enter the total price of each item, and the smart cashier will calculate the total 
amount that customers need to pay. The users will insert notes into the machine, and the machine 
will return the balance if there is any. The Smart Cashier can detect the value of notes through its 

colour. The colour sensor needs to be calibrated to differentiate between fake and original notes. 
This project was conducted to design a prototype for Smart Cashier with ATmega328p as a 
microcontroller. The objectives of this project are to introduce self-payment counter in the mall 
and reduce waiting time at the queue line of the payment counter. The ATmega32p is a 
microcontroller used in Arduino Nano that has high performance and low power consumption. 
This microcontroller is able to store up to 32kB of information. The membrane keypad and colour 
sensor TCS3200 act as input to the microcontroller. The outputs from the microcontroller are 12C 
LCD, servo, motor driver L293D and motor. LM11171 was added into the design to obtain 
adjustable output within the range of 5 to 12V. The input and output interact by using Arduino 
language. The Smart cashier will be beneficial to users especially in a big shopping mall.

Keywords: Smart Cashier; microcontroller; sensor; servo; driver; motor

Introduction

Digital era has become the driving force not only in the industry but also in our daily life. The rise 
of digital lifestyle means people look for an incredibly fast solution to ease their life. Many 
incredible technologies exist nowadays used to increase the efficiency of human life 
(Chaudhari et al., 2018). 

The customers prefer to purchase various necessities such as food, clothes, and other supplies on 
weekends. This will cause the number of customers in the mall or supermarket to be increased on 
weekends and holidays. After purchasing, they need to line up at the payment counter and waste a 
long unnecessary time to wait for their payment turn (Kumar et al., 2018). 

Most people face this problem while waiting in queues for paying their necessities. The purposes 
of this project are to reduce waiting time in queues and introduce self-payment counter. Customers
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are able to scan or key in the price by themselves without the help of others such as cashiers
(Raajukumar et al., 2013). 

The smart cashier is designed to solve the problem encountered at the payment counter in the 
supermarket or mall. This design will introduce the concept of self-payment counter and also 
reduce waiting time at the counter.

The design of this smart cashier used ATmega328p as a microcontroller. ATmega328p used Atmel 
microcontroller on Arduina Uno board. Atmega328p is an 8-bit microcontroller that has low power 
consumption and high performance (Agung et al., 2015).

Methods and materials

The Smart Cashier is designed with two inputs to Arduino and three outputs as shown in Figure 1. 
The input parameters are a colour sensor, Yellow, and membrane keypad while the output 
parameters are LCD, motor, and servo.

Colour Sensor

LCD Display

Arduino Nano

Servo

Membrane Keypad

Motor

F

Figure 1. Block Diagram of Smart Cashier

List of components 
Figure 2 shows the electronic components used to construct the circuit. There are nine main 
components used for the construction of Smart Cashier circuit as listed below.

Enable 1,2 

Input I 

Output I 

GND 

GND 

Output 2 

Input 2 

V cc 2

I,
li`

ý

Vcc I 

Input 4 

Output 4 

GND 

GND 

Output 3 

Input 3 

Enable 3.4
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Figure 2. The main part of the project

1. Stepper motor 
2. Arduino Nano / ATmega 328p 
3. Stepper driver 
4.12C 16X2 LCD 
5. Colour sensor TSC3200 
6. IR sensor 
7. Motor 
8. Motor driver L293D 
9. Membrane keypad

Results and Discussion

, 
ý 

i

Table I shows the results input and output parameters. The results are obtained based on testing 
done on the prototype in Figure 2. The smart cashier is only designed to detect green, yellow, 
purple, red and blue colour. The basic colours of red, green and blue are easily assigned based on 
wavelength. The yellow colour is assigned based on wavelength which overlaps in two colours 
that are green and red. The purple colour is assigned based on the combination of red and blue. 
The calibration has been done based on raw data range of 0-100 to differentiate between fake and 
original notes.

The notes will be scanned by the colour sensor, TCS3200 through scanning the notes colour. The 
servo/stepper motor (L293D) will change the angle from 0° to 45° in the forward direction or 0° 
to 45° in reverse direction. The stepper motor moves in an increment that is measured in degree. 
The motor involved in a movement that is measured in speed. The direction of motor movement 
is clockwise (notes accepted), anticlockwise (notes rejected or refund) and stop movement (the 
procedure is finished). There are 3 motors used in this prototype where one motor used to accept 
notes and another 2 motors are to dispense notes.
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Table 1. Results on the input and output parameters

Input Operation 

parameters
Colour sensor Detect colours - 

Red, Green, Blue, 
Yellow and Purple

Membrane User push on the 
keypad keypad to produce 

results

Motor Moves clockwise, 
anti-clockwise and 
stop moving

Servo/Stepper Forward 
motor (L293D) (clockwise)or 

reverse (anti 
clockwise)

LCD Show the price on 
purchase items, total 
purchase, and 
instruction to the 
users

Description

Wavelength=490nm (Red) 
Wavelength =650nm (Green) 
Wavelength =450nm (Blue) 
Wavelength =580nm (Yellow) 
Wavelength =550nm (Purple)

Uses voltage divider rule to indicate input pins

Pint pin 7 Motor 
Rotation 

pin 
10 

pin 
14 

Motor 
Rotation 

0 0 stop 0 1 Clockwise 
1 1 stop 1 0 Anti-clockwise

1= 5 V, 0 = OV, X =either high or low

Pin I Pin IA Pin 2A Function 

1 1 0 Reverse 

1 0 1 Forward 

1 I I Stop 

0 x x Stop

List of command that coded in Arduino Nano

The 4 x 4 matrix membrane keypad has 16 button keypads. It consists of numeric 0 to 9 and 
character A to F. The voltage divider rule concept is applied to set different numeric and characters. 
Membrane keypad is used as an interface to the users and Smart Cashier. The price of the item can 
be entered, and the price will appear on LCD display. The total price will appear on the LCD 
display. The users will insert the amount based on total price appear on LCD Display. The notes 
will be accepted, and the balance will be given if any.

Conclusion

The processes of payment at the supermarket or mall are time consuming as indicated from long 
waiting queues. The Smart cashier will overcome this problem. The Smart Cashier will be 
beneficial to users especially at the mall. The customers can pay directly at the self-payment 
counter. It can reduce waiting time and queue at the payment counter.
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Future Enhancement

Smart Cashier can be further improved with wireless technology. An RFID scanner can be added 
to replace membrane keypad. The RFID scanner is able to scan tags or barcode on each item that 
reduce the time consumed for users to key in the price of items.
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Assessing the Awareness and Perception of Hoteliers Towards Shariah Compliant 
Hotel Operations

Noor Azimin Zainola *, Rozila Ahmada, Muhamad Shah Kamal Iderisa, Nor Rabiatul Adawiyah 
Nor Azam
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Abstract

Halal management has received a wide interest globally. One aspect under halal management is 
pertaining to halal hospitality, whereby the concept of shariah compliant hotels has gained a lot of 
attention and in demand nowadays. Shariah compliant concept has received a special interest in 
various operations as people are more aware of the niche market that Islamic tourism has brought 
forward. There have been tremendous efforts by other countries around the world in capturing this 
potential phenomenon. However, the concept of shariah compliance is seen as not well understood 
in the Malaysian context alas the implementation is still mediocre. This paper seeks to examine 
the understanding, awareness and perception of hoteliers towards shariah concepts. Specifically, 
the purpose of this paper is to investigate the awareness and perception of hoteliers toward this 
concept from the perception of small and medium hotel operators. Quantitative stance is proposed 
to be applied. The significance of this study is to bring about awareness of shariah hotel operations 
to the party involved in the management of the hotel, tourists, hotel guests, owners, and other 
hospitality services company. It was found that awareness on the definition of shariah compliance 
is a critical factor in implementing this concept hence instilling awareness on shariah compliance 
concept is crucial so that misconceptions are minimized. Data obtained from this study is 
forecasted to render a clear perception and awareness to the hotel management on the 
implementation of shariah practices. Hence, contributing to the under-researched area of halal 
management for halal tourism sustainability for the long run.

Keywords: Shariah Compliance; Hotel Operations; Awareness; Perceptions
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Abstract

Accelerating growth of higher frequency devices creates more electromagnetic interference. 
Lightweight and thin thickness with high absorption performance needed to suppress the 
electromagnetic interference. As-synthesized hybrid nanocomposite (mixed ferrites- CNTs) was 
fabricated via a chemical vapor deposition (CVD) method using a mixture of CoFe204 and 
Nio. 5Zno. sFe2O4 as catalyst. A uniform mixture of as-synthesized carbon nanotubes (CNTs) was 
obtained simultaneously and was further loaded into epoxy matrix. Characterization of the samples 
was carried out using a transmission electron microscopy (TEM), X-ray diffractometry (XRD), 
field emission scanning electron microscopy (FESEM) and RAMAN spectroscopy. The 
micrographs show that the outer walls of CNTs were smooth, slippery and most of CNTs structure 
were curved and twisted. There also exist hollow and spiral tubes. The diffraction pattern of the 
as-synthesized CNT consists of two phases which are carbon (C) and Iron Carbide (Fe3C). The 
microwave characterization measurement was carried out with Vector Network Analyzer (VNA) 
at 8 to 18 GHz. Results show improvement in the reflection loss for the as-synthesized mixed 
ferrite as Nio. sZno. 5Fe2O4 content increases from 20% to 80% with reflection loss -31 dB at 3mm. 
The enhancement mechanism is attributed to the interaction and better electromagnetic matching 
between the materials.

Keywords: carbon nanotubes; reflection loss; hybrid nanocomposites
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Multi- Relational Latent Phono -Semantic Analysis Model for the Extraction of 
Qura'nic Concept
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Abstract

Al Quran is a divine text which represents the purest and most authentic form of the classical 
Arabic language. In order to understand the meaning of each verse, a deep knowledge of Arabic
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linguistic is essential. Therefore, our scholars have made their efforts by engaging themselves in
the works of explaining al Quran's words, interpreting its meanings into Arabic and other 
languages. Currently, more people are interested in knowing the content of al-Quran, especially 
for non-Muslim, after 9/11 tragedy. Thus, a flexible model that can represent Qur'anic concept is 

required for people to understand the content of the Quran. In this research, we proposed a Multi- 
Relational Latent Phono-Semantic Analysis Model (PHONLSEM) based on a combination of 
Arabic Phonology and six multiple relations between words, which are synonym, antonym, 
hypernym, hyponym, holonym and meronym, to precisely extract Qur'anic concept. The existing 
literatures focus only on very limited relationships between words which could not extract the in- 
depth concept of Qur'anic without considering the importance of Arabic Phonology. Therefore, 
the objectives of this research were: (1) to analyse and categorize Quranic words according to
Arabic Phonology patterns, (2) to propose a new model for extracting Quranic concept using 
PHONLSEM, (3) to investigate semantic relationships between Quranic words, and (4) to validate 
the proposed model with Arabic linguistic, and Quranic experts. This research was conducted 
qualitatively by using content analysis. It is expected that the model is able toprovide a precise 
analysis for the extraction of Qur'anic concept. This will be very significant in enhancing the 
overall Quran's understanding in Malaysian society and Muslim's world.

Keywords: Multi-Relational, Latent, Phono-Semantic, Model Extracting, Qura'nic.
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Purple sweet potato (PSP), both raw and flour, can be processed into jam. This study was aimed 
to evaluate the physico-chemical properties and acceptability of PSP jams made from raw material 
and flour with the variation of pectin levels. The research was conducted by making jams from 
both raw PSP and PSP flour; each was added with various pectin levels, i. e. 1.50 g, 1.75 g, and 
2.00 g. The quality of jams was then measured from the viscosity, pH, moisture, and acceptance 
levels. The results showed that the viscosity of jams from flour (jam-F) was higher than that from
the raw PSP (jam-R). The greater the pectin level, the higher the viscosity of the jams. The pH of
Jam-R was lower than jam-F, where the higher the pectin level used, the lower the pH of jams. 
There was no effect of pectin levels on the moisture content of both jam-R and jam-F. However, 
the type of preparation affected the moisture content that the jam-F indicated to have higher 
moisture than the jam-R. Generally, the jam-R displayed higher acceptability than the jam-F. The 
Jam-R with 2.00 g pectin revealed the highest acceptability. 

Keywords: Purple sweet potato; jam; viscosity; pH; acceptability
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Abstract

The prevalence of overweight or obesity has increased worldwide and this is associated with 
increased risk factors for cardiovascular disease. Studies also have suggested that individuals with 
the high accumulation of body fat in the abdominal region are at greater risk of developing 
metabolic syndrome. Existing studies have not directly studied a comparable amount of high- 
intensity interval training (HIIT) and high-intensity resistance training (HIRT) on the improvement 
of body composition and aerobic fitness. The purpose of this study is to compare the effects 
between 6 weeks of HIIT and HIRT on body fat percentage and aerobic fitness among overweight 
female adults. Fourteen sedentary female were recruited and assigned to two groups; HIIT (n = 7) 
and HIRT (n = 7), aged 22.571 ± 1.399 years, height 155.929 ± 2.841 cm, weight 63.464 ± 5.873 
kg and BMI 26.079 ± 2.032 kg/m2. Both training interventions were conducted with 90% of heart 
rate maximum which included 12 types of bodyweight exercises performed 30 seconds with 10 
seconds of transition time between bouts of exercises for 2 -3 sets for HIIT and 75% of l-RM for 
HIRT consisting of compound of push and pull exercises targeting large muscle groups of 10 
repetitions for 3 sets with 2 minutes rest interval. The results showed that there were significant 
differences in body fat percentage (p <. 05) and aerobic fitness (p <. 05) in both training programs. 
In comparing the two trainings, HIRT produced greater significant improvement in aerobic fitness 
than HIIT. However, body fat percentage did not differ significantly between these trainings (p > 

. 05). In conclusion, both HIIT and HIRT are effective in reducing body fat percentage and 
improving aerobic fitness among overweight female adults.

Keywords: High intensity interval training; high intensity resistance training; body fat percentage; 
aerobic fitness; overweight; female adults
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Abstract

Many students exhibit fear of speaking in English in the English as Second Language (ESL) 
classrooms. Additionally, there are limited studies in this area of concern among the 
undergraduates in Sarawak. Hence, this study aimed to identify the students' anxiety level towards 
speaking English based on four components, namely communication apprehension, test anxiety, 
fear of negative evaluation, and comfort in using English in class. This study also examined 
whether there is any significant difference in the level of anxiety in terms of gender. A total of 592 
undergraduates from two public institutions of higher learning in Sarawak were involved in this 
study. A Public Speaking Class Anxiety Scale (PSCAS) by Yaikhong and Usaha (2012) was 
adopted in this study to measure anxiety in the ESL speaking classes. The results gathered through 
the questionnaires were analysed using SPSS package to determine the students' speaking anxiety 
levels and the significant difference in the level of anxiety in speaking English in terms of gender. 
The findings revealed that undergraduates experienced an average level of speaking anxiety. 
T-test analysis of the findings in the study also portrayed that generally the female undergraduates 
experienced higher speaking anxiety as compared to the male undergraduates in all the four factors 
of ESL speaking anxiety. Among the four factors of speaking anxiety, only the factor of `comfort 
in using English' in the classrooms showed a statistically significant difference between male and 
female undergraduates. Findings of this study would be significant as knowing the level of anxiety 
among the undergraduates in ESL classrooms will provide the basis for educators to plan better 
strategies or techniques to help students in overcoming their English speaking anxiety and to 
improve their oral English proficiency. It will also help students to be aware of their own speaking 
anxiety level so that they can seek for measures to overcome their speaking anxiety.

Keywords: Speaking anxiety; ESL classrooms; Gender; Anxiety Level; Undergraduates
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Application of Mixed Method Research in Pakistan: 
Emerging Issues and Challenges

Syed Asad Abbas Rizvi a, Nabi Bux Jumania , Muhammad Masoud Asdaquea

I Department of Education, International Islamic University Islamabad Pakistan

Abstract

Mixed Methods Research is considered as most influential research in modern era . In recent 
Years, there is a growing tendency of conducting educational research using mixed method 
research worldwide in general and in Pakistan in specific. This study was designed to investigate 
the issues and challenges associated with the application of mixed method research in higher

63



1" International Conference on Innovative Sciences and Te(hnologies Jo' Research and Educorion (InnoSTRE) 2018, 18-20 Dec 2318

education institutes. The objectives of the study were to find out the perceptions of faculty 

members regarding application of mixed method, to find out the issues faced by faculty members 
in application of mixed method research and to find out the challenges faced by faculty members 
regarding application of mixed method research. Concurrent triangulation design of mixed method 
was used as design of the study. Population of the study comprises all faculty members and 
research students of five public sector universities. By using purposive sampling, 62 faculty 

members from departments of education of five public sector universities who were using mixed 
method were selected as sample. A tailor-made questionnaire and an interview were used as data 
collection tool. Percentage was used to analyze the qualitative data while interview was analyzed 
by thematic analysis. The findings of the study revealed that faculty members have serious issues 
like understanding of mixed method research, not aware about the issues related to internal and 
external validity and, limited expertise in data mixing and interpretation of mixed data. It was also 
found that there were many challenges faced by faculty members including understanding of term 
mixed method and triangulation, improper training, less academic and professional support 
provided to faculty members. Beside this, the most important challenge was unavailability of 
previous researches on this pattern to use as model. It was concluded that misunderstanding, less 

academic support and lower level of comprehension was the main issues for faculty members. It 
was also concluded that the challenges for faculty members including practicing of mixed method 
research in Pakistan, comprehension of the terms and methods and proper academic support. It 

was recommended that proper training may be provided to faculty members so that they can use 
mixed method research.

Keywords: Mixed Method Research, Problems
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Abstract

Soursop (Annona muricata L. ) has been used as traditional medicine. Soursop as Annonaceae 
family, contain alkaloids, acetogenins, polyphenols, terpenes, and aromatic compounds. This 

study has the aim to determine the Minimum Inhibitory Concentration (MIC) of the leaf of soursop 
(Annona muricata L. ) ethanol extract polar fraction against to Klebsiella pneumoniae and 
Staphylococcus epidermidis and identify the active compound which responsible for the 
activity. The leaf of Annona was extracted using 96% ethanol by maceration and fractionation with 
Vacuum Liquid Chromatography (VLC). Antibacterial activity of polar fraction was tasted using 
solid dilutions method. Polar fraction concentration series of used was 2,5% w/v, 3% w/v, 3,5% 

w/v, 4% w/v, and 4,5% w/v. To determine compounds performed by Thin Layer (TLC), using 
silica as stationary phase and hexane: ethyl acetate (3: 7) as the mobile phase. Bioautography using 
TLC plate was placed inoculated bacteria, antibacterial compounds indicated an inhibition 

zone-The results showed that polar fraction of ethanol extract of leaves of the soursop has
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antibacterial activity against Klebsiella pneumoniae and Staphylococcus epidermidis with MIC 

were 3% w/v and 3,5% w/v respectively. Class of compounds that have antibacterial activity 

against Klebsiella pneumoniae and Staphylococcus epidermidis were flavonoids, polyphenol, 
antron, and triterphenoid.

Keywords: Annona muricata L.; antibacterial; polar fraction; Klebsiella pneumoniae; Staphylococcus
epidermidis
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Biocompost is an organic matter that has been decomposed under a controlled aerobic condition 
to produce materials that used for an agriculture sector. It is used either as a fertilizer or soil 
amendment. Compare to chemical fertilizer, biocompost have advantages in term of releasing 
nutrients, improving the structure of the soil, ability to hold water and nutrients, the risk of toxic
build-ups and environmentally friendly. The objective of this study was to analyze the 
effectiveness of biochar in composting of food waste in order to increase the decomposition rates
of food waste during the thermophilic stage. There are two different ratios of mixed compost had
been prepared namely 3 kg of food waste to 1 kg of biochar (3: 1) and 2 kg of food waste to 2 kg 
of biochar (2: 2) in order to determine the time required to achieve the thermophilic stage or 
decomposition stage based on the temperature standard for Biocompost. The results were revealed 
that the mixed biocompost with ratio 3: 1 was the most ideal biocompost mixture due to reaching 
the thermophilic stage only within 1-2 days. Hence, biochar can be one of the most effective
<additives to optimize the production of biocompost.

Keywords: Biochar, Food waste, Biocompost
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Integrating Peace Education in Pre-Service Teachers Training Programs In 
Pakistan
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Peace Education is one of the emerging development of the 21 ̀ h century in teachers training 
Programs in all over the world. In most of the countries peace education is integrates in their 
teachers training programs. Because peace education is the need of 21 ̀ h century. The main purpose
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of peace education in teacher training is to develop the abilities, approaches and awareness, and 
understanding of prospective teachers. The objectives of the current research were: to analyze the 
perception of ºeacher's educators regarding peace education in teachers training programs in 
Pakistan, to examine the perception of prospective teacher's regarding peace education in teachers 
training programs in Pakistan, and to suggest ways of integrating peace education in pre-service 
teachers training programs in Pakistan. The nature of the current study was quantitative and survey 
type. The population of the current study was five universities of Islamabad, Pakistan. 55 teacher 
educators and 255 prospective teachers were randomly selected for current study. Questionnaires 

were used as a research tools. The data were analyzed by the help of SPSS (Version, 20). A modern 
Statistical method e. g percentage, frequency and Mean Score was used for data analysis and 
interpretation. Result were obtained in the form of tables.

Keywords: Integrating, Peace Education, Pre-Service Teachers Training Programs, Skills
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Abstract

Mass media plays very important role in the construction, reconstruction of ideas, view as well as 
reframing the numerous understandings of each and every person in their whole life. The key 

purpose of the prevailing research was to explore the effectiveness of mass media on academic 
achievement of students in Pakistan and their analysis. The main objectives of the current 
investigation were: (1) to what extent the views of students regarding the effectiveness of Mass 
Media on academic achievement at university level student in Pakistan. (2) Tp what extent the 
views of students regarding the impact of Mass Median on academic achievement at university 
level student in Pakistan. The nature of the current study was quantitative as well as descriptive. 
The population of the present study was all university students comprise in all five universities in 
Islamabad, Pakistan. The sample size of 320 students were randomly selected from all five 

universities in Islamabad, Pakistan. Questionnaire was used a study tool. Which were properly 
validated from export. Five point Likert scale was used in questionnaire. Data were analyzed by 
the help of SPSS (Version, 20). Percentage, Frequency, Mean Score and Chi-Square was used for 
data analysis and interpretation. All the data were tabulated in the form of table.

Keywords: Effectiveness, Mass Media, Academic Achievement, Analysis
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As a system or software developer, one of the goals that needs to be achieved is to create a product
or system that is of a high-level quality. , Therefore, a tool that will help the developer produce a 
product of high quality and help make their work easier and more efficient is needed. Team 
Software Process (TSPi) Tool is one of the methods that can be used by the developer to plan their 
project, record the project's progress as well as record defects and solve them. Currently, the 
Faculty of Computer Science and Information Technology (FCSIT) students who are participating 
in the Software Engineering and Laboratory programme are using the TSPi Support Tool (Excel
Version). However, problems exist such as the time-consuming process which affects the progress 
Of the project. The solution to problems that may arise is the Team Software Process (TSPi) Tool
Web-Based System, a web-based management system to manage and monitor the progress of the 
product development. The objectives include to improve the TSPi Tool System interfaces so that 
it becomes more user-friendly and to create a database so that all the data can be retrieved and 
stored without the risk of data loss.

Keywords: team software process, TSPi, software engineering course, teamwork, project management, 
TSPi tool system; web-based, software engineering.
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Performance Assessment of Steel Fibre Reinforced Self-compacting Concrete 
(SCFRC) Panel with Ribbed Profile

Haznna, A. a, Mohd Hisbany, M. H. b, Ezatul Yasmin, B. b
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This paper presents a part of a research project conducted to develop a steel fibre reinforced self- 
compacting concrete (SCFRC) precast ribbed slab panel for domestic application. The research 
project aims to fully utilize the potentials of the flowability of the self-compacting concrete (SCC)
mix and the steel fibres as a replacement of the conventional reinforcement. Six square ribbed slab
Samples with the dimension of 1.2 x 1.2 metres were constructed varying in terms of the flange 
thickness (100 mm and 120 mm) and steel fibre provision area (fully and partially reinforced). 
Two of the samples were control samples, conventionally reinforced with reinforcement bars and 
welded fabric (BRC). The volume of steel fibres incorporated in the SCFRC mix was 80 kg/m3 
Which is equivalent to I% volume fraction. All slab samples were subjected to a point load at the 
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centre in order to assess their flexural and post-cracking behaviour. Generally, the analysis of the 
experimental results displayed that steel fibres incorporation effectively delay the first crack 
occurrence under load. The samples exhibited higher load bearing capacity with higher flange 
thickness with a maximum value of 158.37 kN (approximately 7% lower than control sample). 
With regards to the steel fibre provision area, samples that area fully reinforced with steel fibres 
in both ribs and flange showed higher load bearing capacity as well as exhibiting better behaviour 
under punching load. Overall, based on the results, it can be concluded that fully steel fibre 
reinforced samples with higher flange thickness displayed a promising potential to effectively 
replace conventional reinforcements.

Keywords: steel fibre; self-compacting concrete; flexural, post-cracking
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Abstract

Blaslocystis, a single-celled eukaryote is a relatively common parasite that is found in the 
environment. Upon making contact with a human or animal host, it thrives in the lower 
gastrointestinal tract and spreads through the hosts' stool. From the 17 recorded subtypes (STs), 
ST 1 and ST3 are most commonly found in human stool samples. In addition, these two subtypes 
are widespread in Southeast Asian countries. Medical practices at large still utilize old-school 
methods for the detection of these subtypes despite their limitations. Therefore, this study aims to 
develop multiplex PCR primers for a more efficient detection of Blaslocystis ST1 and ST3. The 
primers were designed for each STs using PerlPrimer and validated in silico using Oligo Analyzer. 
Reference sequences were acquired from the NCBI database. PCR and gel electrophoresis were 
carried out, whereby the specificity of the primers were tested using non-ST 1 and -ST3 subtypes, 
as well as a few common non-Blaslocystis pathogens. A sensitivity test was also carried out 
through 10-fold dilutions of the ST I and ST3 DNA samples. The detection primers were 
successfully tested, yielding target band sizes of 138 bp and 233 bp for ST1 and ST3, respectively. 
Specificity tests have confirmed that the target subtypes were detected without any false positives 
from non-enteric, non-Blastocystis, and non-ST I and non-ST3 variants. Primer dimers and 
ghosting were also ruled out from the findings. The sensitivity test has confirmed a clear detection 
with as low as 7 ng/µl of extracted ST 1 DNA and 70 ng/µl for ST3. The multiplex PCR primers 
developed in this study has the potential to reduce the turnaround time, cost, and labor in the 
detection of these human parasites. Furthermore, its use can be extended to detection of possible 
sources of infection, e. g. water sources, soil, and even animals such as poultry and livestock. The 
use of these primers can greatly aid in the containment and eradication of any ongoing outbreaks, 
as well as the prevention of reinfection due to difficulties in identifying the root cause of an 
epidemic.

Keywords: Blastocystis; Detection; Multiplex; PCR; Subtype; Enteric; Stool
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Perceptions and Challenges of Education 4.0 in Essential Academic English Class 
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Universiti Tun Hussein Onn Malaysia, Batu Pahat, 86400 Johor, Malaysia

Abstract

Education in the 21 st century is all about embracing digital technology and the future generations 
are expected to be tech-savvy. Education 4.0 focuses on the innovation and maximizes the use of 
information, internet, and technology. Currently, Education 4.0 is being widely promoted to be 
used in many courses including English courses offered in Universiti Tun Hussein Onn Malaysia 
(UTHM). One of the English courses is the Essential Academic English. Therefore, this study 
explores the perceptions and challenges of Education 4.0 in Essential Academic English classes. 
The participants of this study involve the lecturers and students of the course. A set of 
questionnaire and interview questions are used to collect data. The findings of this study is hoped 
to benefit the lectures and students.

Keywords: Education 4.0; learning English; Technology; Innovative
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Abstract

This paper evaluates the cracking behaviour of self-compacting fibre reinforced concrete (SCFRC) 
ribbed slab panels under concentrated load. To overcome the inadequacy of concrete compaction 
during construction, this research work utilizes the self-compacting concrete (SCC) material with 
high resistance against segregation and its ability to spread under its own weight. Three panels of 
ribbed slab samples with the dimension of 2.8 x 1.2 metre were constructed varying in terms of 
the steel fibre provision area (fully and partially reinforced) were tested. One control sample, 
conventionally reinforced with reinforcement bars welded wire mesh (BRC) was also tested. The 
steel fibres were incorporated to the SCFRC mix at a volume of 80 kg/m3, equivalent to 1 % 
volume fraction. All slab samples were subjected to a concentrated loading located at the centre 
of the sample in order to assess their crack behaviour under flexure. The experimental results 
revealed that the control sample is still dominant in achieving the highest ultimate load. However, 
on the other hand, samples incorporated with steel fibres exhibited effective resistance to the first 
crack occurrence. With regards to the steel provision area, the sample that was fully reinforced 
with steel fibres; namely Slab 1, has achieved a maximum of 133 kN of first crack load as 
compared to only 57 kN resisted by the control sample. This was followed by the sample with 
steel fibre provision only in the ribs (BRC provided in the flange); namely Slab 2, experiencing 
the first crack at 131 kN load (approximately 2% lower than Slab 1). Meanwhile for Slab 3; without
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BRC, the first crack load was much lower and only shown slightly higher than the first crack,,
achieved by the control sample. Overall, based on the results, it can be concluded that the fully
steel fibre reinforced samples displayed a better cracking control in comparison to the,
conventionally reinforced ribbed slab. This crack resistance behaviour exhibits the potential of the
steel fibres in replacing the conventional reinforcement especially in terms of the crack resistance

Keywords: steel fibre; self-compacting concrete; first crack; crack behaviour; ribbed slab
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Abstract

Commonly, parts of purple sweet potato (Ipomoea batatas L. ) used is tubers which contain 
anthocyanin. Leaves and stem usually used to feed cattle or as compost. Even though that parts 
are contains many of chemical constituents that could be have biological activity. Previous study 
stated that tubers have activity on lowering blood glucose levels. This preliminary study aims was 
determine antidiabetic activity of the ethanol extract of the leaves-stems of purple sweet potato. 
The research design used is randomized control design with pre and post-test control. Fifteen of 
diabetic Wistar rats were divided into 5 groups namely, negative control (aquadest p. o), positive 
control (metformin 45 mg/kgBW, p. o), extratc at dose of 150 mg/kgBW (p. o), extract at dose of 
300-mg/kgBW (p. o), and extracts at dose 600 mg/kgBW (p. o). Diabetogenic agent used was 
alloxan at dose of 150 mg/kgBW injected intra peritoneal. Blood glucose levels were monitored 
up to 14 days, after reached diabetic condition. Determination of blood glucose levels performed 
on spectrophotometer (Stardust MC 15 Diasys) at 500 nm using Glucose PAP SL reagent kit. 
Blood glucose levels data were analyzed using ANOVA. Phytochemical screening result showed 
that ethanol extract contains flavonoid, saponins, tannin and phenolic compounds. Blood glucose 
levels obtained at 10 day of extracts groups described that extract had activity in lowering blood 
glucose levels. The highest activity reached from extract at dose 300 mg/kgBW with blood glucose 
levels at 14`h day was 66.7 ± 16.2 mg/dL. Whereas the others groups in sequences were 96.3 ± 4.7; 
142.7 ± 27.1; and 113.3 ± 18.5 mg/dL for extract at dose 150 mg/KgBW, 600 mg/KgBW and 
metformin at dose 45 mg/KgBW. There were significances different statistically between extracts 
groups with positive control. Based on data, it was good potential to develop leaves-stem extract 
as antidiabetes activity.

Keywords: leaves-stem, Ipomoea batatas L, alloxan, Wistar strain
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Antioxidant Activity of Extract Ethanol from the Leaves of Rhizophora Mucronata 
and Rhizophora Apiculata
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Mangroves are plants that live a lot on the coast of Indonesia. Mangroves have many benefits in 
traditional medicine such as medicine for wounds, coughs and others, but there is not information 
about the source of antioxidants. Therefore researchers will test mangroves as antioxidants. There 
are various types of mangrove plants such as Rhizophora mucronata and Rhizophora apiculata. 
Rhizophora mucronata and Rhizophora apiculata contain flavonoid compounds, phenols and 
tannins. This research process was carried out antioxidant of Rhizophora mucronata and 
Rhizophora apiculata mangrove plants. Antioxidant test used a UV-Vis Spectrophotometer the 
method of inhibiting free radical DPPH. This research used positive control of Vitamin E which 
has antioxidant activity with ICso 1,56 µg/mL. The results of the study of the effectiveness of 
antioxidants using ethanol solvents. IC5o values of 225,24 ± 1,68 and 135,46 ± 1,75 µg/mL 
respectively. ICso value of ethanol extract Rhizophora mucronata and Rhizophora apiculata was 
higher than the positive control of vitamin E, so that Rhizophora mucronata and Rhizophora 
apiculata ethanol extract was not potential as an antioxidant. From these results can be identified 
compounds found in the Rhizophora mucronata and Rhizophora apiculata mangrove plants are 
flavonoid compounds, phenols and tannins.

Keywords: Antioxidant, Rhizophora mucronata, Rhizophora apiculata, Mangrove
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Indonesian coastal areas have 20% of sea cucumber species from a total of 1716 species in the 
world. Several chemical compounds in it have been tested as antitumor. One of them, stichoposide, 
induce apoptosis in leukemia and colon cancer cells. There are 45 selected chemical compounds 
in this organism that have a molecular weight range similar to natural compounds that have been 
proven to be antimitotic such as vinca and taxol. In silico method has been widely used for initial 
screening of compound activity. This study aimed to screen in silico active inhibitors against 
kinesin-8 antimitotic protein by utilizing binding site pocket of taxol. The selected compounds and 
Proteins were downloaded from the TCMSP and RCSB database, respectively. The test
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compounds that in the image format were converted into files that is ready to be used for screening. 
The software used were OSRA, Marvin Sketch, and Open Babel. Native ligands and proteins were 
prepared using Chimera. Molecular docking was performed using DOCK6. The center of 
computational mass was obtained automatically through DOCK6 and the volume of the grid-box 
is made in 6 series including the value that is automatically gained. The selected volume variations 
have been carried out based on the results of the method validation using native ligand from 
protein. There are 3 and 5 volume variations for rigid and flexible ligands, respectively based on 
the RMSD value of 5ogc's target that were used. The RMSD value shows that the molecular 
conformation closeness can be acquired well for the target protein 5ogc in flexible search and has 
met the criteria of the RMSD value less than the maximum limit. Almost all tested compounds 
show their inability to do in silico bonds with target proteins, except for HPG-7 and CEG-3 
compounds. Both have the best docking score for 87% of the total variation (HPG-7) and 100% 
of the total variation (CEG-3) in the flexible search method. They have greater binding affinity 
than the taxol docking score. In other side, stichoposide (-56.18 - [-50.42] kcal/mol) do not provide 
better results in ligand-protein interactions than taxol (-72.05 - [-64.61 ] kcal/mol) as antimitotic.

Keywords: docking; sea cucumber; antimitotic; DOCK6; anticancer
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Abstract

Presently, huge amount of raw bones is abundant in our country which could be the potential 
source of raw materials for bone china ware. However, studies on mineral bone aspects, time, 
temperature, synthesize method and other studies are not well justified in the literature. This paper 
approach is to develop profiles of treated bone waste by thermal treatment to uncover another way 
of material recycling technology for future waste management. Hence, this study focuses on 
developing profiles of mineral and trace elements contents of animal bones waste via bone 
characterization analysis using ICP-AES, FAAS and FTIR. Chemical Characterization of the 
bones analysed using multivariate data analysis; Principal Component Analysis and Partial Least 
Square Regressions At higher temperature, PCA shown inter-correlation of mineral composed of 
calcium and magnesium closely correlated The Partial Least Square Regression analysis depicted 
mineral and trace elements such as Ca, Mg, P, Ag and K have high influence on the models. Fourier 
Transform Infra-Red (FTIR) data of the bones waste show more characteristics absorption of Hap 
when calcined at higher temperature as seen in the PCA correlation circle.

Keywords: Hap; Bone China; PCA; Bone waste; Multivariate data analysis
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ceberry, deep purple grain; (Oryza Sativa L. ), a cross-breed strain from the JaoHom Nin Rice 
d Khoa Dawk Mali 105. Rice bran (RB) and Rice husk (RH) are considered as wastes from
tivation. In this study, the RB and RH were extracted with the 3 different methods namely

oiling with water (H20), maceration with 95% ethanol (EtOH), and fermentation with
Saccharomyces cerevisae var. burgundy (WF). The main phytochemicals found in those extracts

º'were xanthones and flavonoids. For anti-oxidation activity tests, the rice bran extracts from
3 fermentation (RB-WF) extracts gave the highest free radical scavenging activity by DPPH assay

(SC50 = 0.25 f 0.02 mg/ml) and metal chelating activity by ferrous ion chelating (FIC) assay
C50 = 0.22 t 0.02 mg/ml), which were comparable to vitamin C and EDTA, respectively
< 0.05). In addition, the rice bran extract from boiling (RB-H20) and the rice husk extract from

xfermentation (RH-WF) shown the highest inhibition of lipid peroxidation by ferric-thiocyanate
(FTC), which was comparable to vitamin E (p < 0.05). Moreover, the RB-WF exhibited the highest
tyrosinase inhibition activity by the modified dopachrome method (IC50 = 0.11 ± 0.01 mg/ml).
This result suggested that the RB-WF extract might be beneficial to be develop as whitening and
antioxidant agents for cosmetics.
Keywords. Riceberry, Antioxidant, anti-tyrosinase activity, Cosmetics
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Intense and unplanned growth of world urbanization has caused various environmental issues. One 
of the main issues is the development of urban heat island (UHI) phenomenon. UHI represent 
densely concentrated urban areas where the ambient temperature is higher than the rural 
surroundings, due to changes made in the form and composition of the land surface and 
atmosphere. Natural rural vegetation are replaced by man-made urban structures which absorb 
solar radiation in daytime. The absorbed heat is released back to the surroundings during nighttime,
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causing the ambient temperature of urban areas to rise during nighttime. The increasing 
temperature from UHI has the ability to affect the life quality and environment of the community 
and citizen as a whole. The objective of this paper is to review the potential of green wall and 
green roof as mitigation strategies for this phenomenon. Both green wall and green roof help 
lowering UHI effect by providing natural cooling effect via evapotranspiration processes. It is 
found that these strategies are one of the most effective and low cost strategies to combat UHI. 
They also improve building's aesthetic, noise insulation, indoor and outdoor air quality, energy 
efficiency as well as structure protection. Hence, green wall and green roof are one of the most 
effective approaches to mitigate UHI phenomenon and promote tremendous benefits to human, 
society and environment.

Keywords: Urban Heat Island (UHI); Urbanization; Building surfaces; Energy consumption; Thermal 
comfort; Green Wall; Green Roof
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Abstract

This study aimed to determine the effectiveness of VB. NET Digital Dictionary application among 
Diploma in Information Technology (Digital Technology) students in Polytechnic of Muadzam 
Shah who takes Visual Programing course. A total of twenty students of this programme were 
selected as the sample of this study. This study is conducted using an experimental method. The 
instrument used is a pre-test and post-test questions which consist of 10 multiple-choice questions 
to measure students' achievement in the topic. In addition, questionnaires are used to measure the 
students' interest in VB. NET Digital Dictionary. Data were analyzed using quantitative methods 
involving t-test and mean. Results showed a higher mean value of 8.6 for the treatment group as 
compared to 6.05 for the control group with a difference of 2.55 points in the post-test. The 
findings of the study also showed that there were significant differences between the pre- test and 
the post-test with the t-value = -8.408 and sig = 0.00 (p < 0.05). The implication from this study 
showed that by using VB. NET Digital Technology, students will understand better in the topic 
and indirectly attract students' interest in learning and improve their achievement.

Keywords: VB. NET Digital Dictionary, Visual Programming, effectiveness, achievement
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Abstract

Ultrasound technology has grown by leaps and bounds, so much so it has become synonymous as 
the visual `stethoscope' of the 21s' century. Healthcare workers use them in scanning images of 
the heart, lungs, abdomen and the musculoskeletal system for diagnostic and therapeutic purpose. 
With current advances, ultrasound machines have become smaller and compact, easily portable 
and more efficient. This enables its use in any setting, including emergencies, avoiding lengthy 
patient travel and is cost-saving. With the advent of telemedicine, ultrasound gained a further edge 
in enhancing healthcare. Hand-held cardiac ultrasound are miniature devices which can be used as 
a point-of-care examination of the heart. They are suitable for quick real-time assessment of 
cardiac structure and function such as the chambers, walls, linings and valves of the heart. The use 
of telemedicine via these devices resulted in the development of innovative digital health, wherein 
imaging, data interpretation and patient management could be done via remote transmission 
guided by experts in the field. Notably, this has been shown to improve diagnostic and patient 
workflow. Limitations to its use is mostly due to competition by cart-based ultrasound. Also, 
dedicated teaching and training programmed needs to be provided to operators for efficiency of 
diagnosis and management. These devices also offer remote education, augmented communication 
as well as training and supervision of healthcare workers. These are in the form of enhanced virtual 
interactions with augmented reality and video overlay, utilization of multi-media assets as well as 
optimized video streaming in low bandwidth conditions. This technology also allows for 
expansion beyond the traditional hospital environment to a range of under resourced settings such 
as the battlefield, onboard aircrafts or ships, onsite at natural disasters and even in space 
expeditions as demonstrated by NASA aboard the International Space Station. In recent years, 
new applications such as artificial intelligence and robotics have brought disruptive innovation 
into every industry on a global scale. Considering the speed of technological development, these 
applications may have future potential to serve as linkups for tele-ultrasound to benefit the 
community at large.

Keywords: hand-held cardiac ultrasound; telemedicine; tele-ultrasound; artificial intelligence
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Abstract

Ionic liquid-impregnated silica adsorbents are promising alternative to ionic liquid solvents and 
conventional aqueous amine for CO2 capture because it combined the advantages of both ionic 
liquid and solid heterogeneous support. Development of adsorbents for efficient CO2 capture was 
prepared using trihexyl(tetradecyl)phosphonium-based ionic liquid impregnated silica. In the 
present study, a new approach has been developed for highly efficient adsorbent for CO2 capture 
by site-containing ionic liquids through chemical interactions. The ionic liquid-impregnated silica 
was synthesized by sol-gel method and chemical adsorption of CO2 was carried out by 
temperature-programmed-desorption technique. The activation of active site by chemical 
interactions via anion and cation in ionic liquid were investigated. Studied shows the chemical 
interaction of CO2 capture had a potential to achieve the carbon conversion according to the 
Boudouard reaction with maximum adsorption capacity of 28.9 mmol C02/g adsorbent. The 
carbon capture mechanisms of chemisorption are presented. Ionic liquid-impregnated silica of 
[Pi4666][dca]/SiO2 showed a chemical interaction toward CO2 capture and lead to the significant 
CO2 adsorption capacity. Regeneration of CO2 at medium range of temperature (200-350 °C) 
offered less energy requirement which is great potential for industrial application.

Keywords: Chemisorption; CO2 capture; ionic liquid; impregnation; mechanism
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Abstract

Effective communication skills particularly in English language, lead the students to have better 
career as well as better job opportunities in the future. In the wake of this importance, the current 
study aims to investigate the students' English communication skills studying in BBA (Hons) at 
International Islamic University Islamabad. Survey research design was used to investigate the 
communication skills of the students. The population of the study comprised of all the students 
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studying at BBA wherefrom a sample of 150 students was drawn. A valid and reliable
communication scale developed by Susan Barkman and Krisanna Machtmes, Purdue University 
(2002), was used to collect data. The data was analyzed via percentage and frequency. The findings
of the study indicated students' effective use of most of the non-verbal communication skills like 
voice, tone and body language. It was concluded the students need to work upon different areas of 
communication in order to excel in their academic and professional careers. Further research was
ecommended on larger population, comparative aspects and different disciplines.

Keywords: Communication Skills, Business Administration, English for Business Purposes, Verbal and
non-verbal communication
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In Malaysia, there is an increasing awareness among Muslims regarding waqf educational 
practices through the establishment of Sekolah Agama Rakyat (SAR) (Community Religious 
Schools), Sekolah Agama Negeri (SAN) (State Religious Schools), Madrasahs and Pondoks. 
Normally, these schools are built on lands donated in perpetual manner for charitable purposes 
under the administration of State Islamic Religious Councils (SIRCs). Numerous studies on waqf
property management in Malaysia have highlighted various issues including the maintenance
management aspects and sustainability of the school buildings. Large numbers of school buildings 
are ill-managed and deprived of basic repairs or maintenance. Researchers have pointed out several 
factors causing the complexities and problems in managing religious school buildings in Malaysia. 
The research first identified the critical factors through a current literature review of current wagf 
property management practices from various theses, established journals, articles and books in 
order to interpret the barriers from a global perspective. From literature, five barriers that hinder 
the effectiveness of waqf property management at religious schools including technical problems; 
managerial problems; political and legal problems; environmental problems; and social and 
cultural problems, were identified. Questionnaire surveys were then distributed to relevant 
respondents involved in the administration and management of religious school buildings. 
Frequency and criticality index calculations were carried out to rank the factors according to level 
of criticality. The findings indicate that managerial problems especially on competencies among 
school administrators is the main barrier hindering effective management of religious schools. 
This issue should be given priority to ensure efficient delivery of the waqf educational system. 
Success in overcoming this problem is crucial in supporting the Transformation Plan for Waqf 
Property Development set out by the government.

Keywords: Waqf Property; Maintenance; Management; Barriers; Administrator
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Abstract

Akt has a role on the IRS-Akt-insulin signal and increases the mass of pancreatic islet. Akt also 
can induce Pdxl as insulin promoting factor, through its inhibition effect on GSK-3. However, the 
role of Akt and Pdx 1 on high glycemic index (GI) diet subjects is not clearly understood. This 
study aims to determine the effect of high GI diet on blood glucose (BG), serum insulin (SI), 
number of islet cells, Akt, and Pdxl expression in beta cells. Eight weeks-old healthy male Balb/c 
mice were divided into two groups. Control group was given standard diet. The highGl group was 
given standard diet added with oral galvage glucose solution everyday for 4 weeks. The dose of 
glucose solution was 0.013 g/gBW or 3-5% additional calories each day. BG was taken before 
(pre) and after (post) treatment. Other variables were taken after treatment. The body weight after 
treatment showed no significant different between groups. BG post on highGl group increased 
significantly compared to control (p=0.021). However, SI on highGl decreased significantly 
compared to control (p=0.005). While number of islet cells and Akt decreased, and Pdx 1 increased 
on highGl did not show significantly (p=0.109; p=0.564; p= 0.481). A high GI diet can increase 
BG level but reduce serum insulin level. However, there is no evidence of underlying mechanism 
via Akt and Pdx 1. Thus, further study is needed such as observing apoptosis and other modulators 
on beta cells.

Keywords: Glucose; Insulin; Akt; Pdxl; Beta Cells
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Abstract

This article is a study of the proposal to establish a human development model Salah Ad-Din 
Kamil (PISKA) based on the Theory of Change Morals Al-Ghazali in the Polytechnic School of 
Islamic Education in Malaysia. The study aims to demonstrate the relevant factors and its 
contribution to human development in the study of Salih Kamil Islamic education among students 
at Polytechnic Malaysia. The results showed that the factors that contributed to the development 
of human righteousness Kamil Ad-Din (PISKA) based on the theory of Morals Al-Ghazali. The
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study also identified the characteristics of a perfect human righteousness based on the theory of
`Morals Al-Ghazali was supposed to be the end result of the study model.

j[eywords: Human development model perfect righteousness Ad-Din, Theory of Moral Al-Ghazali, factors
perfect human development
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Kernels of A. odoratissimus and L. garciae fruits collected from different areas in Sarawak were
extracted and the fatty acid profiles in their kernel oils were studied. Proximate analysis of the 
kernels such as moisture content, ash content, crude fat and crude fiber were determined. The
kernels were extracted using soxhlet extraction apparatus and the fatty acid methyl esters (FAME) 
composition in the kernel oils were analysed using gas chromatography-mass spectrometry 
(GC-MS). The number of FAME components found in A. odoratissimus kernel oil was higher in 
comparison to L. garciae kernel oil. The major compound in kernel oil of each fruit sample also 
differs from each other; C12: 0 (lauric acid) (28.75±0.09 - 34.12±1.02%) was the main FAME in
L. garciae while C18: 2n6c (linoleic acid) (37.30±4.62 - 40.74±6.19%) was the dominant 
compound in A. odoratissimus. This study revealed that the kernel oils of these underexploited 
indigenous fruits have a great potential to be developed for the applications in nutrition, industrial 
and cosmetic.

Keywords: Artocarpus odoratissimus; fatty acid profiles; Litsea garciae; kernel oil; proximate analysis.
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Abstract

The modern higher school as a social institution has increased requirements not only for the 
training of highly qualified specialists with a certain amount of personal and professional qualities, 
good health and a sufficient level of physical fitness. However, the review of literature references 
demonstrates that the present students have low indicators of physical development, functional

79



1" International r onference on Innovot, ve Science; and Tecr-i, iogies for research and Educotit) n (InnoSTRE) 2018, 1% 20 Dec 201 t

resources and level of physical fitness. In this regard, scientists around the world are searching for 
ways to improve the process of physical education of student youth. Therefore, the purpose of the 
study was to justify the effectiveness of using the "Physiological portrait of a university student" 
in physical education. The study was carried out on the basis of Chuvash State Agricultural 
Academy (Russia) with the involvement of freshmen. To assess the basic indicators of health and 
fitness of students, a specially developed "Physiological portrait of a university student" (PhPUS) 
was used. It included indicators of physical development, functional capabilities of basic 
physiological systems and physical abilities of students. The practical significance of the study 
consisted in comparing the parameters of PhPUS in the beginning and the end of the academic 
year. A second study on PhPUS blocks indicated improvement in the students' indices of physical 
development, functional indices of the main physiological systems and physical fitness. Thus, the 
use of PhPUS for monitoring the physical health of trainees will help identify the necessary 
measures to improve the process of physical education: analysis and its correction.

Keywords: student, health, monitoring, physiological portrait of a university student
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Abstract

Thin film of metal that is created using spin coating method had been studied by several 
researchers numerically using mesh methods such as Coupled Level Set Volume of Fluid 
(CLSVoF) and finite difference method. These methods are very resource consuming. In recent 
years, movement of liquid has been studied using meshless, particle-based approach. Due to its 
Lagrangian nature, geometry reconstruction of the system is unnecessary which makes it a 
favourable method to model system that consist of complex geometry, large density contrast and 
free-surfaces. In this work, we employed Smoothed Particle Hydrodynamics (SPH) method to 
describe spin coating process for sol-gel consisting zinc sulfide nanoparticles. The challenge in 
using this method is that the ratio of coating thickness with the radius of resulting coating is much 
smaller compare to typical thin film. This imply that higher number of particles need to be created 
to simulate the movement of liquid. Also, the geometry of the coating is square instead of circle 
as the film formation was bounded. This means cross section view that includes both spreading of 
coating and distribution of height along the spreading could not be used. Since we are interested 
to find out the possibility of rupture formation at the center and area at the vicinity of the border, 
we selected area of interest to reduce the number of particles. We found out that there is no rupture 
formed at 500 rpm, 1000 rpm, and 1500 rpm.

Keywords: SPH; ZnS nanoparticles; spin coating; sol-gel
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'Abstract

Previous studies have found that firms demonstrating strong entrepreneurial orientation perform 
better. Both the service sector and servitization of the manufacturing sector have grown rapidly, 
however, little attention has been paid by empirical studies on the role of entrepreneurial 
orientation focusing on the service organizations as compared to manufacturing organizations. 
This study investigates the impact of entrepreneurial orientation (EO) on market performance
among the star rated hotels in Sarawak. Questionnaires were distributed to all 96 hotels that have

star rating from one to five stars as listed in the Ministry of Culture, Arts and Tourism Malaysia 
directory for registered hotels in Sarawak. This study used the partial least square (PLS-SEM) as 
the data analysis technique to analyse the impact of entrepreneurial orientation on market
performance. Statistical results confirm that entrepreneurial orientation positively influences 
market performance. In the hotel service context, the outcome of the study corroborates most of 
the earlier studies and adds further value by demonstrating that entrepreneurial orientation is
important for the hotel sector in pursuit of enhanced market performance.

Keywords: Entreprenurial orietation; market performance; hotel sector
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Intrinsic motivation is one of the main key that drives a students' interest towards learning STEM 
and attitude towards learning STEM subjects. However, students' interest and attitude towards 
STEM subjects are declining. This scenario will affect the number of enrolment of students into 
STEM field. Thus, this paper propose a Minimalist Robotics program to promote students' interest 
towards learning STEM and their attitude towards learning STEM subjects. The program is 
conducted with the use of educational modules that includes lesson plan of assembling and 
dismantling the minimalist robotics and software training to the students. In fact, the educational 
module provides activities to be used throughout the program. The effectiveness of the 3 months 
ongoing program were analysed by using pre- and post-test questionnaire to investigate the impact
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of the program to the students' interest and attitude towards the learning of STEM. These two 
variables are then investigated on its impact towards promoting intrinsic motivation among 
students who participated the program. The findings from the analysis indicated that these two 
variables do significantly impact the intrinsic motivation of STEM.

Keywords: Instrinsic Motivation; Students' Interest towards Learning STEM; Students' Attitude towards 
Learning STEM; Minimalist Robotic
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Abstract

Teaching and learning activities have become more innovative with the advancement of portable 
communication devices and Internet applications. This includes the introduction of mobile 
learning that involves the creation of online platform to supplement the traditional classes. Among 
the online platforms, Facebook page is viewed as a viable mobile learning medium due to its 
popularity among students. Although there is a considerable literature on mobile learning within 
social networking sites context, limited empirical work has examined the topic from Eastern 
countries contextual lens. Thus, the main purpose of this study is to investigate the determinants 
of smartphone-based mobile learning continuance usage intention among undergraduate students 
in Malaysia. Drawing from uses and gratification theory and technology acceptance model, this 
study proposes students' intention to continue using smartphone-based mobile learning are 
influenced by cognitive and affective factors. Specifically, perceived benefit of content, social 
interaction, and technology are suggested as the predictors of emotional satisfaction, which in turn 
might influence continuance usage intention. A total of 177 valid responses were gathered using 
web survey. Based on Structural Equation modelling analysis, it was found that students who were 
emotionally satisfied with the mobile teaming platform are more likely to continue using the 
platform in the future. Also, it was confirmed that the feeling of satisfaction using the mobile 
learning platform is significantly connected to the perceived content, social interaction and 
technological benefit. Several theoretical and practical implications are discussed based on the 
findings of the study.

Keywords: Mobile Learning; Social Networking Sites; Continuance Usage Intention
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The Higher Education curriculum is very much dependent on the outcome-based education but
there is no way the system can identify the personalized learning style. To optimize absorption of
knowledge, learners need to manage their learning environment to suit their learning needs. 
However, with variety of education aids that are produced in a fast manner (velocity) and in a large 
volume, it is assumed that one technique fits all for generalization purposes. Such scenario results 
to the unfulfilled lesson plan objective because each individual has their individual learning style
to adapt with the contents. Hence, learning profiling with the empowerment of learning analytics 

tis 
hypothesized to help educators to channel their effort for better information dissemination and

selection of suitable education tools. This research focuses on investigating the different 
characterizations of learning style and suitable learning stimuli to ignite the brain activation 
function. It will distinguish the impact of different learning stimuli to the different brain signals 
reflected by various learning style. The different learning analytics profiles will be analysed. Then,
the brain activation is mapped onto the affective space model because emotion influences learning 
motivation. The valence and arousal axes of the affective space model will be plotted and compare 
with learner profile. The validation of the proposed model is presented by modelling the 
correlation between learning style and emotion using neurophysiological input (EEG). In the 
future, the proposed model can be used by learners for self-assessment to reflect continuous 
learning improvement and for educators to plan supporting intervention for better teaching 
pedagogy. This aspiration is in line with the direction of Ministry of Higher Education to transform 
Higher Education for Education 4.0 wave and to comply to Malaysia Education Blueprint (2013- 
2025) that can sustain for dramatic changes to holistically develop learners. '

Keywords: Learning analytics; profiling; electroencephalogram; affective space model; learning style
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Abstract

Science, Technology, Engineering and Mathematics (STEM) education is a critical field in current 
times due to less students are interested in science stream. The Malaysian education policy of 
60: 40 in science and arts is currently not achieved. To address this issue and to be in line with the 
Industrial Revolution 4.0, the minimalist robot is utilized for promoting the STEM education in 
lower secondary level. This educational mobile minimalist robot uses an Arduino platform and is 
named as 'COMEL'. This paper describes the components of educational module using `COMEL' 
to achieve the goal of creating interest among students in STEM. The hardware recognition, 
sequencing and flow chart techniques are elaborated prior to the programming part. 
`Scratch4Arduino' (S4A) is used in this research along with hands-on robotic activities which 
includes manual and automatic joystick control, obstacle detection and line tracking programs. 
The effectiveness of the minimalist robotics-based education is verified with the result form of pre 
and post activities and also data analysis.

Keywords: Minimalist Robot; STEM education; Scratch4Arduino
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Abstract

Images that have been captured in dark environments may suffer from insufficient or uneven 
lighting conditions. This conditions mostly will make the captured images to have low contrast. 
Therefore, to reduce this problem, contrast enhancement algorithms have been suggested to 
improve the image quality. In this paper, two contrast enhancement pipelines have been observed. 
Because histogram equalization method is an image enhancement method commonly used 
nowadays, these pipelines are using histogram equalization-based methods. These contrast 
enhancement pipelines have been developed by cascading exposure sub-image histogram 
equalization (ESIHE) with contrast limited adaptive histogram equalization (CLAHE), in two 
possible sequences. ESIHE is one of global histogram equalization methods. It uses only one 
single transformation function, created from global statistics of the image. On the other hand, 
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LAHE is one of the local histogram equalization methods. CLAHE uses local transformation
ctions, which are created from local statistics of the image. CLAHE applies histogram clipping
avoid extreme enhancement of the contrast. These pipelines have been evaluated based on four

bjective measures, which are noise standard deviation (NSD), image variance (IV), speckle index
I) and contrast per pixel (CPP). From the assessments by using 30 input images and comparisons
ith seven other histogram equalization-based methods, it is found that the contrast enhancement
peline that utilizing ESIHE first than followed by CLAHE has performed better the other
ethods.

words: Digital image processing; global histogram equalization; local histogram equalization; adaptive 
histogram equalization; night image; low contrast image
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e emergence of Cocoa pod borer (CPB), Conopomorpha cramerella Snellen (Lepidoptera:
Gracillariidae) in Malaysia was first detected in Tawau, Sabah in the 1980. Since then, this pest has become a major treat to cocoa growing countries in the Southeast Asia region, particularly in 
Malaysia, Indonesia and Papua New Guinea. Various control efforts were studied, introduced and 
Implemented in Malaysia ranging from biological, chemical, mechanical, host plant resistance and 
biotechnology aspects. Most of the control approaches from biological aspects were focused on
the Cocoa black ants, entomophatogenic fungi and microbial, unfortunately less focus was given 
to the plant-derived products. Therefore, the study was undertaken to evaluate site pupation 
preference of C. cramerella using three essential oils (EOs) from the Zingiberaceae order that 
widely planted in Malaysia. The EOs of Zingiber officinale (ginger), Curcuma longa (turmeric) 
and Alpinia galanga (galanga) were tested on the cocoa pods, and observation was carried out in 
the laboratory. The results show that cumulative means of C. cramerella pupation on cocoa pods 
were lower compared to cocoa leaves regardless of different treatments through 10-days of 
observation. Pupation on the cocoa leaves shows significant difference (p<0.05) on Day-2 
(l 

. 653 a), compared to Days 6, 8, 9 and 10. The results contradicted by observation on pods, where 
the highest number of pupation was recorded at Day-1 (0.508 b) and Day-10 (0.488 b). Pupa 
emergence on the cocoa pod surface and cocoa leaves from Day-1 through Day-10 shows the 
highest mean of pupation was observed at control treatment, in all daily observations. Pupa 
emergence on cocoa pods was observed to have significant differences (p<0.05) in control 
(0.324 a), compared to Z officinale (0.556 b), C. longa (0.580 b) and A. galanga (0.641 b). No 
significant different denoted among essential oils on the pupation on cocoa pods. Throughout the 
observation among essential oils, Z. officinale recorded the lowest pupation on the cocoa leaves
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(0.655 c). The results may suggest that the EOs of Zingiberaceae, particularly the Z. officinale may 
have a positive effect and can be a part of botanical pesticide formulation in the future.

Keywords: Cocoa; Theobroma cacao; cocoa pod borer; Conopomorpha cramerella; Zingiberaceae
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Abstract

Cocoa, Theobroma cacao (Linnaeus) (Malvales: Sterculiaceae) is planted either as a monoculture 
planting system, or intercropped with other economic trees. Oversimplication of the cocoa 
ecosystem may result in reduced biodiversity and increased pest problems. The diversity of cocoa 
fauna depends on the characteristics of the species, locality and interaction with environments. 
Sustaining and maintaining of cocoa planting area for better yielding might also influence the 
insect biodiversity. Therefore, the study investigated the abundance of insect in three different 
block management; insecticides spraying, cocoa pod sleeving and no management approach had 
been implemented at the control block. The insects were collected using four techniques; hand- 
picked, sweep net, carcass baits and lures baits. A total of 4, 631 insects was recorded, and Control 
harboured highest number of insects (2,155), followed by Sleeving (1,549) and Insecticide (927). 
Ten insect orders were collected from the Lepidoptera, Coleoptera, Hymenoptera, Odonata, 
Blattodea, Mantodea, Hemiptera, Diptera, Orthoptera and Isoptera. Hymenoptera was the most 
attractive to the lure baits and carcass baits. The least number of insects was collected at the 
Sleeving for lure baits and Insecticide for carcass baits. The mean was significantly different 
(p<0.05) at lure baits for Sleeving (2.950 b ± 4.955) with Control (7.115 a ± 7.481). Meanwhile, 
for carcass baits, Insecticide was significantly different (9.350 c ± 12.976) with Sleeving 
(21.067 b ± 27.212), and Control (28.050 a ± 35.940). Lure baits were more attractive at Day 1 
(7.466 a ± 7.462), meanwhile Day 3 (28.683 a ± 32.291) was the best day to collect the insect 
using the carcass bait. Sweep net technique was able to collect insects from the order Orthoptera, 
and handpicked technique for Coleopteran. The results showed that the carcass baits were able to 
collect more insects, especially after exposed to the environment for a long period of time. 
Different techniques must be implemented to collect different insect order. The diversity of insect 
was greater in the control area, which suggests that implementation of control approach might 
influence the variety and variability of insect abundance in the cocoa ecosystem.

Keywords: Cocoa; Theobroma cacao; insect abundance; insect collection
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The aim of this study was to investigate the performance of agarose-chitosan-multiwalled carbon 
nanotube composite film as sorbent in solid-phase microextraction combined with high 
performance liquid chromatography-ultraviolet detection (HPLC-UV) for pre-concentration and 
determination of two selected antidepressant drugs in water samples. The composite film showed 
a high surface area (4.0258 m2/g) and strong hydrogen bonding between the multiwalled carbon 
nanotubes and agarose/chitosan matrix, which prevent adsorbent deactivation and ensure long- 
term stability. Several parameters were optimized using a one-factor-at-time approach resulted as 
follows: 10 mL of sample solution at pH 11 without addition of salt, extraction time of 30 min, 
stirring speed of 600 rpm, 100 µL of isopropanol as desorption solvent, desorption time of 5 min 
under ultrasonication, and 0.4% w/v of composite film. Under the optimized conditions, the 
calibration curve showed good linearity in the range of 10-500 ng/mL (r2 = 0.994-0.996), and 
good limits of detection (3.13-4.19 ng/mL) were obtained with good relative standard deviations 
of < 6.85% (n = 3) for the determination of amitriptyline hydrochloride and chlorpromazine 
hydrochloride.

Keywords: blended agarose/chitosan, composite adsorbents, multiwalled carbon nanotubes, tricyclic 
antidepressant drugs, solid-phase microextraction

AB053

Effect on the Development and Survival of the Bagworm, Metisa plana Lepidoptera: 
Physchidae) in different temperature

Cynthia Eja Enting', Siti Noor Hajjar Md Latip*Z

Faculty of Plantation and Agrotechnology, Universiti Teknologi MARA, 40450 Shah Alam, Selangor. 
' Crop Protection Research Group, Universiti Teknologi MARA, 40450 Shah Alam, Selangor. 

hoorhajar@salam. uitm. edu. my

Metisa plana (bagworm) is one of the major defoliator pest problems in Malaysia oil palm 
Plantation. Evolution of this species in its life cycle make its presences unpredictable and 
overlooked until it has caused heavy defoliation to the infected plant. It could bring about 50 % of
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losses in the yield and take several years for full recovery. Behavior and physiological adaptation, 
such as temperature is one of the important abiotic factors in determining the life cycle, feeding 
behavior and survival of this species. The main objective of this study was to evaluate the effect 
of temperature on the development and survival of bagworm, Metisa plana. This species was 
observed and reared in a range of temperature between 20 °C to 36 °C in the laboratory. This study 
was conducted from October 2017 until October 2018. Regression analysis was used to determine 
the relationship between temperature and the rate of life cycle duration of development. Result 
shows that bagworm completed its life cycle at all temperatures. The duration of this bagworm's 
life cycle was significantly decreased with the increase of the temperature. The optimum 
temperature recorded was between 27.5 °C to 32 °C. The lowest mean of life cycle duration was 
recorded at 36 T. The highest percentage in bagworm's survival was recorded at 32 °C. Thus, 
bagworm has evolved in both physiological and behavior to survive in extreme condition. This 
information can be served as a benchmark and guideline especially for oil palm growers to plan 
better strategy in pest management to control this bagworm at the right time. Hence, growers can 
prevent the outbreak of bagworm.

Keywords: temperature; development; survival; bagworm; Metisa plana
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Abstract

Monitoring of moisture is a routine analysis for utility companies. The presence of moisture in oil 
can be detrimental. The major effects include low oil performance and high maintenance of 
equipment which eventually lead to high operational cost. In this paper, we attempt to determine 
the moisture content in locally accessible lubricating oil using Fourier Transform Infrared 
Spectrophotometry (FTIR) incorporated with partial least squares (PLS) regression approach. The 
standards of moisture in oil at eight concentration levels were prepared and extracted using 
acetonitrile and subjected to FTIR in five replicates yielding a total of 40 spectra. The spectra were 
divided into training and test sets. The training samples were used to develop the model using PLS 
regression whilst the test samples serve to test the model. The model was validated with 100 
training and test splits with the performance of prediction was measured by using the percent root 
mean squares error (%RMSE). A lower %RMSE value indicated better prediction. A set of blind 
samples were also prepared to evaluate the model where the moisture content was verified using 
Kittiwake method. The corresponding moisture regions were identified at 3400-3750 cm-' and 
1600-1700 cm''. Results suggest that FTIR incorporated with PLS regression method may be used 
to predict moisture at higher concentrations of more than 1000 ppm. The method is insufficiently 
sensitive at lower concentration.

Keywords: Oil moisture; percent root mean square error; training dataset; test dataset; moisture prediction
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Polypropylene, also known as PP, is one of the polyolefins that is widely used in several types of 
industries, for instance, aeronautics, automotive, packaging, textiles etc. The demand for this said
polyolefins continues to increase annually due to its chemical and physical properties in terms of 
its density, toughness, flexibility, thermal expansion, etc. With regards to this high demand, the
production rate of this said polyolefin need to be improved in order to ensure the global demand 
is catered accordingly without any shortage in terms of its supply-chain. To increase the production 
rate and concurrently to improve its chemical and physical properties, the implemented 
mathematical model needs to be revised and improved. Thus, this article mainly reviewed the past 
and current development of the two-phase mathematical model which has been implemented 
recently in simulating the polymerization process of polypropylene in the gas phase fluidized bed 
reactor. This review consists of several aspects of the implemented two-phase mathematical model 
which are the reaction mechanism, the kinetic modeling, the mass and energy balance modeling, 
and lastly, the output variables predicted from this said mathematical model such as the production 
rate, the average molecular weight, the polydispersity index, the temperature of the fluidized bed, 
concentration of monomer, the temperature of the different phases, melt flow index or melt index, 
etc. In addition, assumptions made by previous studies are also reviewed and discussed. Finally, 
this review proposed the elements which can be embedded to improve the quality of the output 
variables predicted by this said mathematical model. 

Keywords: Polypropylene; Two-Phase; Mathematical Model; Gas Phase Fluidized Bed Reactor
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Alginate incorporated multi-walled carbon nanotubes (Alg-MWCNT) was used as sorbent in an 
online solid phase extraction liquid chromatography diode array detector (online SPE-LC DAD) 
for pre-concentration and determination of five selected acidic drugs which are salicylic acid,
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naproxen, diclofenac, ibuprofen and mefenamic acid in water samples. Optimization of online 
SPE-LC operating parameters such as valve switching time, composition of acetonitrile and buffer 
pH was conducted using Box-Behnken Design of Response Surface Methodology (RSM) to 
evaluate the interactive effects of these three variables. Under the optimized conditions (valve 
switching time: 1.5 min, composition of acetonitrile: 60% and buffer pH: pH 2), the method 
provided good linearity (1-500 µg L-1) with coefficient of determination (r2) of 0.9971 - 0.9996 
and low limits of detection < 0.018 µg L-1. The method showed high relative recoveries in the
range of 75-110% for river water and tap water samples, respectively with RSDs of < 7.8 (n = 3)
The method was successfully applied for the determination of acidic drugs in river and tap water 
samples. In addition, Alg-MWCNT sorbent offered high degree of selectivity, sensitivity and 
efficiency results by using online SPE-LC DAD analysis.

Keywords: Alginate; multi-walled carbon nanotubes; acidic drugs; online-solid phase extraction
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Abstract

Fish is one of the sources of protein for humans worldwide and the consumption of contaminated 
fish poses a risk to human health. In this study, the concentration of cadmium, cobalt, manganese 
and chromium were measured in tilapia fish (Oreochromis mossambicus) tissues from three 
different fish farms in Sarawak, Malaysia with different rearing system (poly tank, concrete tank 
and earthen pond). Fish samples were digested in concentrated HNO3 and H202 on the hot plate 
and subjected to Flame Atomic Absorption Spectrometer for heavy metals analysis. There were 
differences in the concentrations of studied heavy metals between different organs and between 
different farms. The concentrations of metals in mg/Kg were in the range as follows: 0.058 to 
1.676 for Cd, 0.100 to 1.453 for Co, 0.542 to 22.767 for Mn and 0.817 to 5.167 for Cr. Manganese 
was found as the most abundant metals in tilapia whereas, cadmium was the least accumulated 
metal. Tilapia that was grown in earthen pond showed higher metal concentration in its tissues 
compared to other fish farms. Most of the studied metals in tilapia fish's muscles from all the fish 
farms were found below the permissible limit of heavy metals in fish according to international 
food safety guidelines. This indicates that the tilapia fish's muscle was fit for human consumption. 
However, the consumption of other organs is not advisable since some metals exceeded the 
permissible food consumption limits.

Keywords: Heavy Metals; Tilapia Fish, Fish farms
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The encouragement program of Science, Technology, Engineering and Mathematics (STEM) 

among students has been the focus of policy makers from different countries including Malaysia 
since the rapid development of Internet of things (IoT). The objective of the STEM initiative is to 
promote the interest among students in taking up the related STEM subjects especially the subjects 
of computer science and electronics engineering. The program is also expected to produce students 
who have knowledge, skills and values in the STEM fields to increase the number of experts in 
preparing an adequate supply of qualified workers for employment. Many approaches have been 
applied to increase the interest of students in learning STEM and one of them is using robots. 
Robots have the edge of becoming the next big thing in traditional curricula. The enjoyment and 
excitement that bring into the learning experience by using robots is deemed important as an 
instrumental aspect for teaching young children. This paper discussed the effectiveness of using
low-cost Arduino based robots to increase the interest of students in learning about electronics and 
computer programming. A workshop on learning robotic programming was conducted in three 
selected secondary schools in Sarawak by Universiti Teknologi MARA Sarawak. A total of 90 
Participants at ages 13 to 14 years old were taking part in the workshop. The participants were 
asked to fill in an entrance survey before the workshop and an exit survey after attending the 
workshop. By analyzing both surveys, the increment of interest on STEM among the students was 
measured. A competition was organized to test students' robotic programming knowledge and 
skills. Five out of six groups of the students could use the sensor that they have not been taught 
before. Two groups can solve extremely difficult questions that involved multiple sensors during 
the competition. This finding indicates that the workshop has successfully promoted the interest 
of learning robotic programming among the students because the students have self-learned to use

e new sensors of the robot.

Keywords: STEM education; Arduino robot; programming; computer science
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Abstract

The Internet has been around for almost four decades. Its emergence came together with the 
development of the World Wide Web in the early 1990s. Since then, the number of users and 
applications available online increased tremendously around the globe. Internet literacy has 
become an essential and important tool for effective discerning and critical evaluation of online 
information and opportunities. In tandem with the Sarawak state government's policy on digital 
economy, this study encapsulates the extent of Internet literacy awareness, which includes the 
skills in using the Internet and Internet ethics among secondary school students in Kota Samarahan 
district. Data collection was done via a questionnaire distributed among secondary school students, 
aged 14 to 17 years old. The analysis of the collected data was presented in tabular format. Firstly, 
the background on the general Internet usage exposure among the respondents was analyzed by 
checking the availability of computer or laptop in their homes. Also, the experience of the 
respondents in using online social media through ownership of a personal Internet application 
account was also captured. Then, the knowledge level of the respondents in using search engines 
to access online information and to perform activities like online purchasing, video and music 
downloading and school assignments completion were investigated. Lastly, this paper also 
discussed the Internet ethics awareness level among the respondents on the issues of plagiarism, 
accessing immoral website, sharing of uncertain sources and validity of information.

Keywords: Internet literacy; Awareness; Internet skills; Internet ethics
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Integrated Accomplice Profiling Process for Social Network Investigation 
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°Universiti Teknologi MARA Kedah, 08400 Merbok, Kedah, Malaysia 
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Abstract

The utilisation of social networks on mobile phone has increased in parallel with the increased of 
the population and the evolution of internet technology. Crimes on mobile platforms have been 
highly reported recently. The recent trend of social network has led to difficulties in profiling the 
accomplices. Therefore, the aim of this research is to develop the profiling process to identify the 
potential accomplices based on social network messages on mobile phone. The main processes 
involved the design of the model of communication, crime model and profiling model to determine 
the potential accomplices of a crime. This can be performed by profiling the information from both 
of the entities. The degree of overlap between the entities may operate as an indicator as to how
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probable a particular individual is, to being the accomplice of a certain crime. The purpose of 
profiling model was to estimate the probability that a certain individual is involved with the crime 
whether directly or indirectly. It was done by calculating the similarity between the crime model 
and model of communication. Analysis requires a detailed examination of these profiles through
the features extracted from the content of social network messages. There were four features 
identified namely space, time, object, and person in managing the model of communication to 
obtain the similarity with the crime model. By measuring each of the feature similarity between 
the crime and contact profiles, the combined similarity can be determined. The shared dimensions 
of the profile indicate the levels of relationship that may exist between the two. The contact profile
is derived with the model of communication through text mining. In this case, it is performed 
automatically due to the relatively abundant number of messages to be processed. The profiles are 
analyzed by the profiling model through their integrated similarity to find the possible 
accomplices.

Keywords: Natural Language Processing, accomplice, profiling, mobile phone, social network
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Exploring Students' Acceptance in Learning Grammar through 
Massive Open Online Courses

Nor Ashikin Mohd Yusof a, Norkamruzita Saadona,

"UiTM Cawangan Terengganu Kampus Bukit Besi, 23200 Dungun Terengganu

Massive Open Online Courses (MOOCs) have become a new trend in learning since many 
universities have offered their courses through online for free. Many learners have joined the 
MOOCs offered since the courses are open to anyone from all over the world. Due to the 
advantages that MOOCs could offer, many Malaysian Universities have encouraged their lecturers 
to develop their open online courses, and their students are urged to join the courses which are 
available at no cost at all. However, the nature of MOOCs is to encourage independent learning. 
Students are expected to gain the knowledge on their own, by following the online course which 
have been prepared for a duration of time. Could MOOCs really be used as independent courses, 
especially in learning grammar skills? Hence, it is important to explore the students' acceptance 
in learning grammar independently through MOOCs. This exploratory study involved 19 
Pre-diploma students who are currently doing a pre-diploma course at a public university in 
Malaysia. This group was taken as the samples since the syllabus in their English course involves 
the grammar skills and grammar is not tested on its own. The skill is taught implicitly. The 
students were exposed to the learning of Parts of Speech independently through an open online 
grammar course which has been developed for them. After the exposure, the students were given 
a set of questionnaires on their perceptions in learning grammar independently through MOOC. 
The findings from this study would give ideas and understanding of the role which MOOCs have 
as online courses in Malaysia. Lastly, it is hoped that further studies could be carried out in the 
future to discover more on the issue of MOOCs as part of the learning process.

Keywords: massive open online course (MOOC); blended learning; independent learning; online learning; 
grammar; language learning
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Abstract

As one of the leading universities and the largest university in terms of size and population in 
Malaysia, Universiti Teknologi MARA (UiTM) has given a serious attention in embedding 
technology in its syllabus so that it can produce quality Bumiputera graduates who will be able to 
compete with other graduates from other universities. The most recent effort taken is to introduce 
"Week Without Wall (WWW)" in one of the weeks during the fourteen weeks of lectures. During 
this WWW, teaching and learning are done anywhere except in classroom. As a result, lecturers 

are encouraged to find ways which could be incorporated during WWW and the latest discovery 

on the methods is by using a video-conferencing (VC), known as ZOOM, as the instructional 
delivery method. The samples involved were 50 semester-five diploma students from the Faculty 

of Chemical Engineering, UiTM Terengganu Branch Bukit Besi Campus, who are taking 
"Introduction to Chemical Engineering Plant Design" course. Prior to the VC session, the students 
were informed to explore on the use of ZOOM on their own for about a week and the lecturer gave 
guidance throughout the VC session. Each VC session took for 30 minutes and the schedule was 
given earlier so that students were prepared for the session. The students were divided into a group 
of five students, assigned by the lecturer and they had to do a project on designing a biodiesel 

plant. The 30-minute session was allocated for each group to present their project progress report. 
A set of questionnaires was given to get the students' feedback on the use of ZOOM during WWW. 
The results are believed to give some insights on the use of VC tools, specifically ZOOM, in 
learning Engineering subjects and perhaps, more studies will be conducted in the future so that 
improvements could be made on the use of ZOOM and also other VC tools.

Keywords: video-conferencing (VC); e-learning; students' perceptions; technology in education; ZOOM.
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Abstract

Many developing countries are looking at means and ways to implement inclusive education 
although most do not seem to understand on the way to handle different learning abilities of
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-individuals. 
Normal children with average learning capabilities may be generalized to a common 

creaming experience but individuals with learning disabilities (LD) cannot cope with the learning 

:; capabilities of the normal children. It is thus important to introduce personalized learning for 
individual such that students with different LD can effectively learn at their own pace although in 

an inclusive environment. Thus, this paper takes the opportunity to understand the brain 
functionality and to allow student to be profiled for differentiated learning experience. The 
availability of Electroencephalogram (EEG) devices and its ability to measure and capture brain 
waves for analysis makes it easier for researchers to use them in understanding the functionality 
and state of the brain. The mobility and low-cost EEG devices, recently, makes it attractive for 
researchers and teachers in the long run to provide profiling of every students. In general, this can 
help students to self paced their learning experience. Moreover, various engineering tools and 
method were also introduced to improve the performance of the detection system for early 
childhood developmental disorder. In this work, 12 students with autism spectrum disorder (ASD) 

, and normal children were measured for brain wave pattern differences through the use of EEG in
detecting ASD. An extended application of the EEG processing using the neuro-physiological 
interface of affect were also used to understand behaviour through personality Traits providing 
new avenue and possibilities of profiling students effectively.

Keywords: Inclusive Education; Profiling; Electroencephalogram (EEG); Autism Spectrum Disorder 
(ASD); Neuro-Physiological Interface of Affect (NPIoA)
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Underwater communication technology is not as developed as free-space (terrestrial) 
communication. Some research are being done, but most of the papers concentrating on antenna 
used in seawater application. An array antenna to be used in shallow water is designed. The 
frequency used is 2.4G Hz which is commonly used for commercial devices in free-space 
applications. Hence, the design allowed those commercial devices to be used in shallow freshwater 
in terms of communicating purpose. This research study will involve several steps which are: 
antenna design, simulation, producing prototype, testing prototype and result analysis. The 
software used for designing and simulating the antenna is CST Studio Suite. In terms of hardware, 
the design is by using microstrip array antenna. The advantages of this design are ease of 
construction, lightweight, low cost and extremely thin protrusion from surface. The key features 
make microstrip antenna popular in free-space applications. The result of the prototype testing will 
be discussed.

Keywords. Underwater antenna; 2.4GHz; Underwater communication; microstrip antenna; antenna array
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Abstract

Digital image processing techniques have proven be able to evaluate physical characteristics and
relation to the grading quality of agriculture commodities and other fruit products such as oil 
palm, citrus fruits, banana and mango. Furthermore, colour of fruit skin is one of the useful 
parameters and can be correlated with other parameters to determine quality attributes such as
nutritional, visual or non-visual defect and content quality of fruit product. Cocoa growers are
required to planting at minimum of four different clones in a cocoa block which may offers 
difficulty to examine the ideal time for harvesting. This is due to different ripening stage
(i. e. unripe, ripe and over ripe stages) and pod colour are significantly varies among cocoa clones
Therefore, the aim of this study is to analyze the relationship between the different development 
stages of cocoa pod (i. e. ls` until 6th months) and sucrose content utilizing field data collection and
Digital Image processing technique. Four cocoa pod clones (i. e. CCN51, BR25, PBC123 am 
MCBC4) with six development stages (1 S' to 6'h months) were collected and images were obtainer 
at the Malaysian Cocoa Board, Seberang Perak using a Digital Single Lens Reflex (DSLR) camera 
that combines the optics and the mechanisms of a single lens reflex camera with a digital imaging 
sensor. The data gained was processed using ERDAS imagine software in obtaining the digita 
spectral profiles of each development stages of cocoa pod. Two different sets parameters wer( 
extracted comprises of digital spectral profile of RGB and level of sucrose associated with eact 
development stages. Subsequently, the relationship between these two parameters were outlined
The results indicated that mostly, the third until sixth months of development stages high) 
correlated with the sucrose content for selected cocoa clones. This study can be used as guidelin 
to gain more information about cocoa clones associated with its quality particularly to increase, 
cocoa production and to produce a good quality of cocoa product.

Keywords: cocoa pod; cocoa clone, spectral profile, digital image processing, regression
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bstract

Mandatory implementation of the Malaysian Sustainable Palm Oil (MSPO) certification in oil 
palm plantations was imposed for smallholders by end 2019 to ensure the sustainability of the oil 
hpalm industry. Good sustainability practices have been a major challenge to the smallholders 
against ecological threats to their oil palm cultivation based on a balanced between the people, 
profits and planet. Many farmers lack the knowledge of sustainable management practices which 
have already been proven to support yield increases if performed correctly. Thus, this study

`examined the application of empty fruit bunch (EFB) compost to address the continual application 
of chemical fertilizers which has caused degradation of the soil chemical and physical properties. 
The experimental design with Complete Randomized Block Design (CRBD) was used with five 
treatments replicated four times in a smallholder farm with five year's old oil palms in Sarawak. 
The treatments were: TI (100 % EFB compost), T2 (Combination of 50 % EFB Compost + 50 % 

: Korn-Kali fertilizer), T3 (100 % Korn-Kali fertilizer), T4 (100 % NPK fertilizer), and T5 
(Combination of 50 % EFB compost + 50 % NPK fertilizer). Data on the physical property based 
on bulk density and chemical properties of pH and contents of nitrogen, phosphorus and potassium
Were collected three months after each application at four times per year for two years. In the 
addition, the contents of nitrogen, phosphorus and potassium of the leaves from Frond 17 and the 
yield were collected. The study showed that there were significant differences on soil acidity as 
determined by pH and bulk density between any treatments in the application with or without EFB 
compost regardless of its combination with chemical fertilizers. However, the application did not 
Significantly affect the contents of nitrogen, phosphorus and potassium in the soil and leaves and 
yield determined by the average weight of FFB.

Keywords: MSPO, sustainability practices, soil chemical properties, soil physical properties, empty fruit 
bunch compost, chemical fertilizers
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Abstract

This paper presents a study on the human body electromagnetic radiation (EMR) and stress level 
for smoker and non-smoker using Frequency Detector (FD) system. This research involves a total 
of 60 samples with 30 samples are smokers and 30 non-smokers. Samples answered questionnaire 
called perceived stress scale to measure their stress level condition. During this research, 20 points 
around the human body are measured mainly focus on health level, heart, throat and third eye 
chakra area was captured using FD. The data was analyzed manually by using self-design of 
Microsoft Excel template. The results show that EMR score for smokers is lower compared to the 
non-smoker especially on throat chakra point. Then most of the non-smokers stay with smokers 
and it can be see that heart chakra for second hand smokers is quite higher than smokers. As a 
conclusion, points that are most effected by smokes either primary or secondary smoker, is heart 
and throat chakra.

Keywords: Frequency Detector (FD); Electromagnatic Radiation (EMR); Perceived Stress Scale 
(PSS); Smoker
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Abstract

A rare marine-derived actinomycetes, Micromonospora sp. KBS 64 have been identified as a 
potential producer of antimicrobial compounds active against Gram-negative bacteria Escherichia 
coli (EC), Klebsiellapneumoniae (KP) and Pseudomonas aeuginosa (PA). The extract was further 
evaluated for compound screening through bioassay-guided fractionation. Crude extract of the 
isolate was subjected to chromatography separation using column and thin layer chromatography 
techniques. The extract yielded eight (8) component fractions. Of the number, two (2) fractions 
exhibited the most profound antibacterial activity against Gram negative bacteria. These fractions 
demonstrated significant antibacterial effect with percentage inhibition ranging from 90 to 100% 
as compared to known antibiotic (80 to 88%) tested as low at 2mg/mL. Based on LCMS/uV 
analysis, two(2) unknown compounds and one known antimicrobial compound of amide
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derivatives was determined using compound CRAWLER library. These results signified the 
potential for development of therapeutic agents against pathogenic microorganisms. Compound 
purification and confirmation to be done for further evaluation.

(Keywords: Antibacterial, Column Chromatography, Thin Layer Chromatography, Fractionation
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Abstract

The evaluation of building performance in higher education buildings (HEB) is mainly being done 
to further uplift the buildings' delivery processes which in this context, involving the efficiency of 
. 
daily learning activities. Practically, simulation tools are used to predict and assess the 
performance of the building, which being conducted during design stage. However, the evaluation 
of building performance during post occupancy is occasionally disregarded, when the satisfaction 
of building users is indeed vital to be assessed. Building users are the people whom occupying the 
building and hence understand how the building is perceived to perform according to the activities 
involved. This paper presents the post assessment evaluation of building performance criteria in 
the HEB in Sarawak, associating with productive learning process. The research begins by 
identifying the key building performance criteria based on the general criteria gathered from the 
literature review and the information was used to develop the questionnaire. Students from two 
(2) public university located in Kota Samarahan, Sarawak were targeted as the respondents and 
descriptive analysis results was used in order to infer the significance of building performance 
affecting the effectiveness of learning process. Therefore, a proper and 'continuous building 
performance assessment may assist to recommend a framework in evaluating the building 
performance that suits the learning process in HEB.

Keywords: Higher education buildings, building performance evaluation, learning process
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Abstract

Social media use is very prevalent in higher education and hence its impact on academic 
performance needs to be empirically studied. The impact of Social media on student academic 
performance were investigated. A structured questionnaire survey was carried out. Two hundred: 
and seventy (270) usable questionnaires collected and were analysed accordingly to test the' 
various hypotheses. The measurement items were rated with 5-point Likert. Results of the 
instrument's Cronbach Alpha measurement show that the score of reliability is above . 

80 which; 
indicates an acceptable level. The results indicate that social media is positively correlated with' 
student academic performance. These results imply that social media job has a positive impact on 
student academic performance. The regression analysis suggested that Collaborative learning 
interaction with peers, interaction with lecturers and engagement had significant effects on 
Student academic performance. Collaborative learning was the most important factor This study 
provides insights on the influence of social media on student academic performance in higher 
education. The findings of this study may help institutions of higher learning enhance its student 
academic performance through use of social media in teaching and learning. Limitations and 
recommendations are also discussed.

Keywords: Social Media, Academic Performance, Collaborative Learning, Higher Education. UiTM.
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Abstract

Cellulose from kapok (Ceiba pentandra) fiber was chemically treated with acid and alkali at certain 
temperature. Initially, the kapok fiber was treated with 6% of sulphuric acid with 4% hydrogen 
peroxide were used typically to remove lignin, wax and hemicellulose at room temperature. For 
bleaching process, kapok fiber was immersed in 17.5% of sodium hydroxide solution for 
30 minutes at temperature of 50 °C. Then, the treated kapok was filtered in vacuum pump and 
washed thoroughly with distilled water until the pH is neutral. Lastly, the treated kapok was dried 
in vacuum oven at 60 °C for 10 hours. The kapok/PVA biocomposite were prepared by dissolving 
solid PVA in hot water and after fully dissolved the dry kapok was added at certain weight ratios 
(0 g, 0.3 g, 0.6 g, 0.9 g and 1.2 g per g of PVA) and dried at room temperature. The mechanical 
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properties of kapok/PVA biocomposite show an improvement as kapok content increase from 

0 - 0.6 g but drop drastically decrease from 0.6 g to 1.2 g. In X-Ray Diffraction analysis, it shows 
the kapok/PVA (0.6 g) is heterogeneous composite. Fourier transform infrared spectroscopy 
(FT-IR) analysis indicates interaction of hydrogen bond between kapok fiber and PVA at peak in 

the range 1400-1450 cm-1. Lastly, SEM micrograph reveal the presence of void effect the 

performance of mechanical properties and also poor adhesion between kapok and PVA cause the 

sample become heterogeneous.

Keywords: PVA; Kapok fiber;. B iocomposite; Mechanical Properties
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UiTM Sarawak

Ting Su Unga*, Ling Siew Enga, Chen Chee Khiuma 

a. Faculty of Computer and Mathematical Sciences, Universiti Teknologi MARA, 
Samarahan 2 Campus, 94300 Samarahan, Sarawak, Malaysia

* tsu_nic@sarawak. uitm. edu. my

Abstract

Identifying errors in algebra provide information on misconceptions in algebra. This information 
is importation for educators to plan for the interventions program. The study identified the errors 
done by Pre-commerce students in algebra. Explanatory design method was utilized and both 

quantitative and qualitative data were gathered from pre-commerce students. An algebraic 
assignment and two tests were used as instruments to collect quantitative data where errors were 
identified and categorized. Qualitative data were gathered through interview where students were 
asked to justify the procedure used in obtaining the answers. The study identified five types of 
common errors in algebra by the students. The types of common errors were conjoin error, 
misapplication of rules, misinterpretation of cancellation, misuse of distributive property and sign 
error

Keywords: Algebra; Error; Misconception.
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Draft Genome Analysis of Actinomycetospora corticicola PP80, a Novel Species 
Isolated from Pepper Plantation
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Abstract

Members of the phylum Actinobacteria are excellent sources for novel bioactive compounds, 
Which serve as potential drug candidates for antibiotics development. Improvements in genome 
Sequencing and the development of bioinformatic tools have enabled the identification of 
secondary metabolite biosynthetic gene clusters from microbial genomes through genome mining 
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approach. In this study, a total of 113 actinomycetes strains were isolated from pepper plantations 
in Padawan district. From the isolated strains, a rare actinomycete identified as Actinomycetospora 
corticicola PP80 was found to share only 98.31 % homology with its nearest phylogenetic affiliate 
based on l6S rDNA sequence analysis. The draft genome analysis of this strain showed that iti 
exhibited broad range of biosynthetic gene clusters (BGCs). This includes 5 polyketide synthases 
(PKSs) and 8 non-ribosomal peptide synthetase (NRPS). Genes related to production of terpene, 
siderophore and lantipeptide were also detected. The results also show that this strain is capable; 
of producing 2 types of bacteriocin. The genome mining results showed that strain PP80 have the 
genetic potential for biosynthesis of novel secondary metabolites for drug discovery.

Keywords: Actinobacteria, whole-genome sequencing, biosynthetic gene clusters, polyketide syntases, 
non-ribosomal peptide synthetase
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Energy Extraction from Low Height Sea Wave by Point Absorber Type Convertor 

Man Djun Leea 

"School of Engineering and Technology, University College of Technology Sarawak, I Jalan Universiti, 
96000 Sibu, Sarawak, Malaysia

Abstract

Wave energy power is abundant, has lower enviromental impact. Generating electricity from wave 
is predicted to be a new source of renewable energy conversion that gaining more attention and is 
considered in various countries as promising renewable resource. Being surrounded by sea, 
Malaysia has the advantage to tapping energy from the nearest sea wave. However, Malaysia has 
low wave climate compared to other regions. On top of that, the technologies available for 
extracting this energy are still in infancy stage. This study explored the potential of generating 
electricity from low height wave energy. The recorded average electricity could be generated from 
the lab scale device is 0.224V, 0.175A and 0.039W. The standard deviation of all the outputs is 
small whichh indicate the output generation from low height wave would be copsistent. Although 
the output is small, it could be paired together to make a larger system to generate higher output. 
This study concludes that the developed lab scale model is useful for harnessing electrical energy 
from sea wave. The future direction of research would be to optimize the current method to 
maximize energy capture from sea wave. Another direction for future study is to make a system 
which comprised of large number of such devices to generate higher output.

Keywords: wave energy; point absorber; low wave height; renewable energy
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AB082

The Linear Penalized-Spline Mixed-Model under Informative Sampling to Estimate 
Small Area Means

Angela Nina. R. Chytrasaria, b, Sri Haryatmi Kartikoa, Danardonoa

aDepartment of Mathematics, Universitas Gadjah Mada, ii. Sekip Utara Yogyakarta-55281, Indonesia 
'Department of Mathematics Education, Universitas Pancasakti Tegal, ii. Halmahera Km I Kota Tegal- 

52212, Indonesia

Abstract

Estimates of small areas can be applied in various fields. In the real world, samples of data for 
estimation are often generated from informative sampling designs. A predictive approach based 
on semiparametric linear mixed models to estimate small area means under informative sampling 
designs was developed. The first penalized-spline order function was used as the inclusion 
function approach which was added to the model. Estimated BLUP for small areas means was 
obtained in the framework of mixed models. The model compared the performance resulting from 
the use of first and second spline orders in the model, through simulation. The performance of the 
model was observed through MSPE values and bias values were obtained by the bootstrap method. 
The simulation results have shown that the use of the first order penalized-spline approach in the 
model is sufficient to account for the informativeness effect.

Keywords: semiparametrik model based approach; small area estimation; informative sampling; penalized 
spline
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AS00

Determination of Heavy Metals Content and Analysis of Porcine DNA in Ipornea 
aquatica in Swine Farm Wastewater and Other Sources

Emilia Anak Juana, Norhasnan Saharia*

°School of Chemistry and Environmental Studies, Faculty of Applied Sciences, 
Universiti Teknologi MARA, 94300 Kota Samarahan, Sarawak, Malaysia

Abstract

Ipomea aquatica or water spinach is commonly consumed in Asia as it can be easily grown or 
grows wildly on the water and soil. This study focused on the comparison between the heavy 
metals content in water spinach grown in swine farm wastewater and water spinach grown on land, 
Samples were collected from a swine farm wastewater pond in Serian, Sarawak and water spinach 
grown on nearby land. The comparison was also made between concentration of heavy metals 
from the leaves and stem. Wet digestion was used to digest all the samples. The concentration of 
heavy metals was determined by using Atomic Absorption Spectroscopy. The elemental analysis 
showed that the concentration of heavy metals in the samples range from 31.59-7.60 mg/kg, 133.12 
- 42.52 mg/kg, 4.56-0.48 mg/kg, and 164.62-31.86 mg/kg respectively for Cu, Fe, Ni and Zn. The 
highest concentration of Cu was from water spinach grown on land sample at 31.59mg/kg 
meanwhile the highest concentration of Fe was from water spinach grown on land sample at 
133.12mg/kg. For Ni and Zn, the highest concentration obtained was 4.56mg/kg and 164.62mg/kg 
respectively and both were obtained from water spinach grown on land samples. Lead (Pb) was 
not detected from all samples. The trace analysis of porcine DNA on the samples conducted by 
using real time polymerase chain reaction (RT-PCR) via Qiagen protocol was also reported.

Keywords: water spinach; heavy metals; swine farm wastewater
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Analysis of Fourier Transform Infrared Spectroscopy (FTIR) and Real Time 
Polymerase Chain Reaction (qPCR) for The Presence of Porcine in Processed Foods

Nurul Farhatin Roslana, Nurhafizah Mohd SeIihina', Shahrina Shah Jahanb

'School of Chemistry and Environmental Studies, Faculty of Applied Sciences, 
Universiti Teknologi MARA, 94300 Kota Samarahan, Sarawak, Malaysia 

bSchool of Biology, Faculty of Applied Sciences, Universiti Teknologi MARA, 94300 Kota Samarahan, 
Sarawak, Malaysia

Abstract

Meatball is one of the processed meats and it is quite popular among Malaysians. Due to the NO 
price of beef and chicken, the adulteration of pork and its derivatives in meatball is often occurring. 
Muslim communities are prohibited from consuming any foods containing pork and its derivatives. 
So, it is important to ensure the standard of halalin processed foods. The development of highly 
sensitive and quantitative tools to identify undeclared pork meat is important to authenticate halal 
products. In this study, Fourier transform infrared (FTIR) spectroscopy and real-time polymerase 
chain reaction (qPCR) were used for the analysis of porcine in processed foods (chicken ball and
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beef ball) of eight different brands that are readily sold in local market in Kota Samarahan,
'Sarawak. The extractions of fat were done by using solvent extraction method prior to FTIR
; analysis. The IR spectra of all samples were compared with lard IR from previous study. The result
showed that Fourier transform infrared (FTIR) spectra for all samples at wavenumbers of
4000 to 600 cm-'. Two samples exhibited the desirable peak of lard at wavenumbers of 1200 to
'1000 cm"'. In addition, PCR detection using fluorescent was done for all samples with two possible
results. Positive line showed the presence of pork whereas negative line showed the absence of 
pork in the samples. For this study, all samples showed negative line which indicates no pork
content.

Keywords: meatball; beef; Muslim; porcine; processed foods; halal; Fourier transform infrared (FTIR)
Spectroscopy; and Real-time Polymerase Chain Reaction (qPCR)

AS004

Determination of Heavy Metals (Lead, Cadmium, Copper, Zinc and Iron) in 
Different Species of Prawns at Local Market in Kuching

Azreen Nisha Idrishaha, Norhasnan Saharia*

'School of Chemistry and Environmental Studies, Faculty of Applied Sciences, 
Universiti Teknologi MARA, 94300 Kota Samarahan, Sarawak, Malaysia

This study was conducted to determine the concentration of selected heavy metals (Pb, Cd, Cu, 
Zn, and Fe) of four different species of prawns obtained from a local market in Kuching, Sarawak. 
The prawns are tiger prawn (Penaeus Monodon), brown tiger prawn (Penaeus Esculentus), Indian 
white prawn (Fenneropenaeus Indicus) and Royal shrimp prawn (Pleoticus Robustus). Samples 
were digested via a dry ashing digestion method in nitric acid. The elemental determination was 
determined by inductively coupled plasma optical emission spectrometry (ICP OES). The results 
showed that the mean concentrations of Cd, Fe, Pb, and Zn in all species of prawns were higher 
than the World Health Organization (WHO) permissible limit. The highest mean concentration 
detected was in tiger prawn which is 1794.75 mg/kg of Fe. Indian white prawn has the lowest 
mean concentration of Pb which is 7.33 mg/kg. The mean concentration of Cu in tiger prawn, 
Indian white prawn, and Royal red shrimp were within the limit except for brown tiger prawn, 
which exceeded the limit provided by WHO.

Keywords: Heavy metals; Prawns; ICP OES; Permissible limit
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ASOpS

Analysis of Trace Elements in Talc Powder Available in Malaysia 

Fatin Izzati Jaidila, Wong Mui Hung ' 

'School of Chemistry and Environmental Studies, Faculty of Applied Sciences, 
Universiti Teknologi MARA, 94300 Kota Samarahan, Sarawak, Malaysia

Abstract

This research was aimed to measure the concentration of Lead (Pb), Chromium (Cr), Nickel (Ni), 
Zinc (Zn) and Copper (Cu) in nine different brands of talc powder available commercially in 
Malaysia by using Inductively Coupled Plasma Mass Spectrometer. Besides, these samples were 
purchased from Malaysian local markets where each talc powder sample was wet digested with 
HNO_3 and HCl for 2 hours at a temperature of 100°C. The wet digestion procedure was tested 
by varying digestion time and digestion temperature to develop a procedure that requires minimum 
digestion time and minimum digestion temperature applied. The concentrations of trace elements 
(Pb, Cr, Ni, Zn, Cu) in the talc powders purchased from Malaysian local markets were determined 
by using Inductively Coupled Plasma Spectrometer. The lead contents were found between 0.031 
ppm-0.39 ppm while Zinc contents range from 0.11 ppm to 4054 ppm. Copper contents in talc 
powder samples were found between 0.0055 ppm-0.049 ppm. Chromium contents were detected 
between 0.026 ppm-0.064 ppm. Nickel was between 0.004 ppm-0.029 ppm. Based on this study, 
the results indicated that the trace elements detected in all samples were below the WHO 
permissible limits for cosmetic products. Moreover, although Zn was found with high 
concentration of trace elements in some samples, there was no permissible limit for Zn in 
cosmetics currently available.

Keywords: Talc powder; Lead; Chromium; Nickel; Zinc; Copper; Trace elements; Wet digestion
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Determination of Heavy Metals (Fe, Ni, Pb) in Lipsticks using Atomic Absorption 
Spectroscopy

Fedrick Ding Anak Sakaia, Siti Kartina Abdul Karima*

"School of Chemistry and Environmental Studies, Faculty of Applied Sciences, 
Universiti Teknologi MARA, 94300 Kota Samarahan, Sarawak, Malaysia

Abstract

Heavy metals are naturally occurring elements on earth and have high atomic weight. The 
existence of heavy metals as part of the environment make them the main contributor of 
contaminants in the production of cosmetics. In this study, three (3) different lipstick brands were 
purchased from the local market and labeled as A, B and C. The extraction of heavy metals frog 
the lipsticks was done by using hydrochloric acid and nitric acid. After digestion, the concentration 
of iron, lead and nickel was confirmed by using Atomic Absorption Spectroscopy (AAS). The 
resultant concentration of iron is found highest in all lipsticks. The average concentration Of 
triplicate lipstick A had 56.2143 ppm, followed by lipstick B with 56.6498 ppm. However, the 
permissible limit set by Food and Drugs Administration (FDA) of United States of America is 
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0 ppm. After iron, nickel came as the second highest content in the lipsticks. The average

ncentration of nickel in lipstick A is U. I U33 ppm; lipsticK is naa U. 2 /40 ppm ana the nignest 

ncentration of iron(nickel? ) is found in lipstick C, which is 0.3521 ppm. The nickel content in

e lipsticks are below the permissible limit set by FDA, which is 10 ppm. The last heavy metal
ith the least concentration found in lipsticks is lead. The highest lead content is lipstick C with 
6406 ppm, followed by lipstick B with 0.4605 ppm and lipstick A with 0.3203 ppm. The lead

ntent in lipsticks is found to be below the permissible limit which is 10 ppm.

eyivords: heavy metals; lipsticks; iron; nickel; lead; atomic absorption spectroscopy
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Halal Analysis of Selected Brands of Nuggets Using FTIR and RT PCR 
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Universiti Teknologi MARA, 94300 Kota Samarahan, Sarawak, Malaysia 

'School of Biology, Faculty of Applied Sciences, 
Universiti Teknologi MARA, 94300 Kota Samarahan, Sarawak, Malaysia

Halal industry alongside the powerfully changing innovation is becoming less demanding,

particularly for Muslims to discover halal sustenance. Processed meats such as nuggets and 
sausages are examples of processed food that is mostly preferred by people. Hence, the halal 
industry plays a vital role in guaranteeing that the food is safe to be consumed by Muslims and 
eliminate the doubtfulness over selecting processed food. Eventually, some problems relating to 
the halal standing of the processed foods arise as the food manufacturers are believed not to adjust 
to the present halal standards. This immoral behaviour happened due to financial benefits and 
deficiency of honesty. Thus, identification of undesired elements such as lard preservative can be 
determined by several methods including Fourier Transform Infrared (FTIR) and Polymerase 
Chain Reaction (PCR). In this study, the specimen of processed meats used comprises of chicken 
nuggets. Soxhlet was used to extract fat oil and the extraction was analyzed using FTIR. A 
comparison between the IR spectrum of nuggets samples and lard was made to identify the 
presence of lard in samples used. Then, DNA isolation of the sample was done preliminary to PCR 
amplification by using DNeasy mericon Food Kit. This kit was designed for the isolation and 
detection of contents of any biological sample. PCR detection was employed by a heat-stable DNA 
polymerase and was accomplished by using fluorescent detection with only two possible 
outcomes. In PCR, a positive line that lies above threshold indicated a deficiency of lard in the 
samples. Samples that tested in FTIR did not exhibit desirable peaks of lard. Nonetheless, some 
spectra resulted from FTIR did show the significant lard peaks. As for PCR, all lines subsist under 
the threshold, indicating non-existence of pig content in the food.

Keywords: Halal; Fourier Transform Infrared; Polymerase Chain Reaction; Soxhlet
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ASOO
PCR and FTIR Analysis of Noodles for Halal Analysis 

Nurul Afiqah Sharif, Mohamad Isa Mohamadina' 

'School of Chemistry and Environmental Studies, Faculty of Applied Sciences, 
Universiti Teknologi MARA, 94300 Kota Samarahan, Sarawak, Malaysia

Abstract

Technology advancement along with the various adulterating substances has changed the way o 
processing products especially in food industry. However, there are forbidden adulterating 
substances that are not allowed (haram) for Muslim consumers such as lard preservatives. Noodles" 

are staple food in Malaysia and are consumed by all people. However, some consumers especially 
Muslim are doubtful about the halalness of noodles as some of them are not labelled or adhered tö 
the halal standard. Hence, the identification of forbidden substances is needed and can be, 
determined by using several methods including Fourier Transform Infrared (FTIR) andl 
Polymerase Chain Reaction (PCR). The samples used in this study were noodles which included 
Mee Kuning, Kueh Teow, Kolo Mee, Bihun and Laksa Mee. The fat extraction was done by using{ 
Soxhlet extraction and was analyzed by using FTIR. The IR spectra obtained for all samples and, 
lard were compared to identify the presence of lard in the samples tested. Besides, the DNA1 
isolation of the samples was also done by applying PCR amplification with the use of mericon Pig,, 
Kit. This kit was used for the detection of porcine adulteration in the food samples and the PCR? 
detection was done by using the fluorescent detection with only two possible outcomes. Positive 
line that lies above threshold indicated the presence of porcine DNA while the negative line that 
lies below threshold indicated otherwise. The FTIR results obtained did not show similar peaks 
with the previous study and some peaks were not in the previous study. Meanwhile, for PCR, all 
lines existed under the threshold indicate that there was no porcine content in the food samples.

Keywords: halal; noodles; FTIR; PCR; DNA extraction; Soxhlet extraction

AS011

Determination of Heavy Metals Accumulation in Selected Plant Leaves used in Food 
Preparation

Nur Dewi Amira Abdul Malika, Nurhafizah Mohd Selihina*

"School of Chemistry and Environmental Studies, Faculty of Applied Sciences, 
Universiti Teknologi MARA, 94300 Kota Samarahan, Sarawak, Malaysia

Abstract

The objectives of the present study are to investigate the heavy metal accumulation in three types 
of selected plant leaves that are commonly used as food wrapper and the potential of these selected 
plant leaves to be a source of heavy metals contamination in food. The three types of selected plant 
leaves, namely Banana leaf, Pandan leaf and Noni leaf were self-pick at areas with highly exposed 
of heavy metals. Each type of selected plant leaf was picked at three different areas in Kuching- 
In order to investigate the migration of heavy metals into food, the glutinous rice was cooked in 

each of these leaves. Ash digestion method was chosen to digest the selected plant leaf while wet 
digestion was chosen to digest the glutinous rice cooked in selected plant leaf. Samples were 
analysed to determine the selected heavy metals (Pb, Cr, Ni) content using Flame Atomic
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bsoiption Spectroscopy (AAS-Shimadzu AA-7000). Concentration of Pb, Cr, and Ni were in

utinous rice were detected in the range of (2.33mg/kg to 44.9 mg/kg), (176.0 mg/kg to 226.9

g/kg ), and (8.2 mg/kg to 31.7 mg/kg) respectively in all the selected plant leaf. Pb, Cr, and Ni

ncentration were detected to be above the maximum permissible limit regulated by FAO.

eyuvords: plant leaf; heavy metals; food wrapper; glutinous rice; ash digestion; wet digestion; atomic 
absorption spectroscopy
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a School of Chemistry and Environmental Studies, Faculty of Applied Sciences, 
Universiti Teknologi MARA, 94300 Kota Samarahan, Sarawak, Malaysia

ere is a growing concern on heavy metals in consumer's beauty products due to their potential
uman health risks. Prolonged use of these beauty soaps may pose risks to human health due to
'Oxic metal loading through dermal contact and accumulation over a period of time. Thus, this
tudy studies the levels of chromium (Cr), cadmium (Cd) and nickel (Ni) in three different types
f beauty soaps - whitening soap, anti-acne soap and breast enlargement soap that are readily sold

din the local market in Kuching, Sarawak and through online shopping platforms in Malaysia. The
samples were analysed for its heavy metals using Atomic Absorption Spectrophotometer (AAS
AA-7000 Shimadzu Model) after acid digestion. Chromium was recorded the highest 
concentration in breast enlargement soap with 142.51 mg/kg, followed by anti-acne soaps and 
whitening soap with the concentration of 93.96 mg/kg and 54.81 mg/kg respectively. Cr has
exceeded its safe limit regulated by EUCR (10 mg/kg) and IPS (2 mg/kg) in these three types of 
sample. Nickel showed the second highest concentration found in anti-acne soaps (11.96 mg/kg), 
followed by whitening soaps (7.34 mg/kg) and breast enlargement soaps (5.44 mg/kg). Cadmium 
is found the least in all types of soaps analysed with the concentration of 2.35 mg/kg in breast
enlargement soaps and 0.60 mg/kg in anti-acne soaps. Nevertheless, Cadmium concentration is 
also exceeded the safe limit in cosmetic regulation by WHO (0.3 mg/kg). Hence, the need for 
necessary government agencies to regulate toxic metals in cosmetic products in Malaysia to 
safeguard public health and the environment. 

Keywords: heavy metals; beauty soap; whitening soap; anti-acne soaps; breast enlargement soap; 
chromium; nickel; cadmium; flame atomic absorption spectroscopy
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Synthesis and Characterization of Tartaric Acid Modified Starch (Sago Starch) 

Wan Nur Liyana Amnia , 
Wong Mui Hunga* 

'School of Chemistry and Environmental Studies, Faculty of Applied Sciences, 
Universiti Teknologi MARA, 94300 Kota Samarahan, Sarawak, Malaysia

Abstract

Tartaric acid modified starch was prepared by esterification process. The production of starch 
hydrogel involved two steps. First, the process produced a gelatinous tartrate starch which 
involved the reaction of tartaric acid with sago starch. In this reaction, sodium hydroxide was us 
as a catalyst. Then, the processes proceeded to the formation of starch hydrogel. The gelatinous' 
tartrate starch underwent precipitation with absolute ethanol and resulted in the formation of starch 
hydrogel. The chemical composition of tartrate starch hydrogel was characterized by FTIR 
spectroscopy. FTIR spectra showed the presence of carbonyl group absorption band of tartrate 
ester which indicated substitution of tartaric acid in the starch molecule. FT-IR spectrum of native 
sago starch showed a broad absorption peak indicating the presence of intermolecular hydrogen 
bonding hydroxyl group having polymeric association. The FT-IR spectrum of native sago starch 
also expressed peaks of (C-H stretching) and (C-H bending) indicating the presence of 
hydrocarbon chromospheres in native sago starch. FTIR spectrum of the succinic acid modified. 
starch hydrogel with characteristic peak of carbonyl group was observed. The presence of carbonyll 
group showed the reaction conditions applied is feasible for the esterification of succinic acid with 
sago starch. The characteristic peak of carbonyl functional group presence for esterification wash 
indicated. The substitution was also confirmed by absorption band observed which indicated the 
stretching vibration of ester. It showed that the longer reaction has higher intensity of carbonyl; 
peak. On the other hand, the shorter reaction time produced a less intense carbonyl peak due to the 
incomplete esterification process. The solubility of hydrogel in water was affected by the different 
weights of sample used.

Keywords: Starch; Tartaric acid; Hydrogel; Swelling; Solubility
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Isolation and Antipest Activity of Barks of Swietenia macrophylla 
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Universiti Teknologi MARA, 94300 Kota Samarahan, Sarawak, Malaysia

wietenia macrophylla King is a common traditional medicine in local communities since long

e and is used to treat various diseases. It has a vast range of biological activities including
tioxidant, antimicrobial, antidiabetic, anti-infective antimalarial, antitumor and antidiarrhoeal

ctivities. The aims of this study were isolating the compound from barks of S. macrophylla as
ell as identify its antipest activities through toxicity and repellency test. Isolation of the

mpound from barks of S. macrophylla was carried out by using chromatographic techniques
ncluding Dry Column Vacuum Chromatography and Column Chromatography. The isolated

mpound was identified and analyzed using spectroscopic analysis such as NMR, GC-MS and
TIR spectral data. Antipest activities of methanol and n-hexane extracts of barks of S.

nacrophylla were studied against rice weevil, Sitophilus oryzae L. The study was designed to
evaluate the toxicity and repellency effect of S. macrophylla barks extract at 0%, 2%, 4%, 6%, 8%
and 10% concentrations. Mortality of rice weevil was corrected and converted into percentage

from the original data by the Abbott's formula. The highest mortality per day (12.11%) presented
in 10% concentration of methanol extract. While, n-hexane extract showed the lowest mortality 
per day (1.79%) at 2% concentration. The methanol extract of S. macrophylla at 10%
concentration presented maximum repellency per hour (49.2%) compared to others. Besides, the
minimum effects of repellency per hour (7.5%) showed at 2% concentration of n-hexane extracts.
The percentage repellency (PR) of the methanol and n-hexane extract barks of S. macrophylla
achieved class III and class I repellency respectively. In short, the results showed that the highest 
toxic and repellent effects were observed in methanol extract followed by n-hexane extract. 
Furthermore, the rice weevil mortality and repellency percentage were found to be directly 
proportional to the level of concentration of the crude extract and also to the time after treatment. 

Keywords: Isolation; Swietenia macrophylla; Sitophilus oryzae; Toxicity; Repellency
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Hydrogels are macromolecular polymer networks built through crosslinking of polymer chains. 
Hydrogels have the ability to absorb and contain large quantities of water, while maintaining their 
original three-dimensional structures. Dynamic alginate hydrogels were synthesised by 

crosslinking alginate polymers with metal cations at various concentrations. The cations used in
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this study were Cal', Co2+ and Fe3 ̀ . Simple inverted vial tests were used to confirm the formatio 
of hydrogels. Alginate hydrogel beads were produced by dropwise addition of alginate soluti,,
into the cation solutions. The beads were lyophilised and kept for further experiments. The averan'
diameters for wet alginate-Ca2+, alginate-Co-+ and alginate-Fe3+ beads were 3.25 f 0.15, 3.50
u. un ana 4. z: ) t u. i: ) mm, respectiveiy. meanwniie, ine aiameter tor iyopniiisea aiginate-Caz,
alginate-Co`t and alginate-Fe'* beads were 2.09 f 0.23, 2.80 ± 0.15 and 3.16 ± 0.28 m 
respectively. Swelling experiments were done by immersing the wet and lyophilised beads
deionised water. The lyophilised alginate-Co beads recorded the highest swelling degree, while
demonstrated a weight change of 7288%, followed by alginate-Fe'+ at 330% and alginate-Ca'-+
176%. The wet alginate-Co2+ beads exhibited the highest swelling ability, followed by alginate: 
Ca2+ and alginate-Fe 3+. Generally, it is expected that wet beads showed lower swelling percentaee
than lyophilised beads due to their already swollen state, with the wet alginate-Fe3+ hardly swelling
in water because of the extremely strong ionic crosslinking between Fe3+ and carboxylate ions in
alginate backbones.

Keywords: alginate; dynamic hydrogels; ionic crosslinking; swelling
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Abstract

The development of new drug-resistant is needed as there is a rapid emergence of new infections 
and diseases. As such, flavones and their derivatives have attracted a tremendous amount of 
attention due to their significant antibacterial and anti-cancer activities. Hence, this research aimed 
to synthesize flavone via oxidative cyclization of chalcone and determine its antibacterial and anti- 
cancer activities; which its information may help the development of medicine and health research. 
The synthesis of chalcone was performed by Claisen-Schmidt Condensation. Significant reactivity 
of chalcone was due to conjugated double bonds and completely delocalized n-electron system on 
both benzene rings. 2-hydroxy-4,6-dimethoxyacetophenone was reacted with 
4-bromobenzaldehyde in aqueous KOH which acts as a catalyst in ethanol to form 
3-(4-bromophenyl)-I-(2-hydroxy-4,6-dimethoxyphenyl)-propan- l -one. It further underwent 
oxidative cyclization by reacting with iodine (12) in DMSO as a catalyst to form 
2-(4-bromophenyl)-5,7-dimethoxy-4H-chromen-4-one. Meanwhile, 1-(2-hydroxyphenyl) ethan- 
1-one (CP 1) was synthesized from 2-methoxy-4,6-dimethoxyacetphenone and benzaldehyde. The 

synthesis of these compounds was characterized by using Fourier Transform Infrared 
Spectroscopy (FTIR), Gas Chromatography-Mass Spectroscopy (GCMS), 13C Nuclear Magnetic 
Resonance and 1 H Nuclear Magnetic Resonance (NMR). The antibacterial activities against 
Escherichia coli (EC), Pseudomonas aeruginosa (PA), Staphylococcus aureus (SA) and 
Streptococcus pyogenes (SP) were carried out by a serial dilution method for the determination of 
the minimum inhibitory concentration (MIC) and minimum bactericidal concentration (MBC)- 
Besides, 2-hydroxy-4,6-dimethoxy-4-bromobenzaldehyde is a potent inhibitor against all types of 

I 
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bacteria with MBC values of 450 µg/mL. However, 2-(4-bromophenyl)-5, 7-dimethoxy-4H- 

chromen-4-one is not a strong inhibitor to all kinds of bacteria in both antibacterial activities such
MIC and MBC. In addition, CP1 is a potent inhibitor against all types of bacteria with MBC

values of 225 µg/ml,. Nevertheless, CP I demonstrated weak antiproliferation activity against three
cancer cell lines namely, breast cancer (MCF-7), cervical cancer (HeLa) and liver cancer (HepG2),
which was determined by using 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide 
(MTT) assay.

Keywords: Flavone; chalcone; antibacterial; anti-cancer
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Flavonoid molecule is incorporated as multifunctional in the pharmaceutical, nutraceuticals, and 
cosmetics industries. Flavanones are considered as the minor flavonoid, but various flavanones 
are highly reactive species as they are known to scavenge free radicals. Thus, nowadays flavanones 
have been identified in nature. Besides, flavanones are able to produce phenolic hydrogen that is 
a critical agent or viable against oxidants and natural compound and has significant biological 
activities. In this study, flavanone was chosen as a target molecule to be synthesized. Therefore,
the objectives of this research were to synthesize flavanone from chalcone and determine its 
antibacterial activity. The synthesized chalcone which involved the reaction between 
4-bromobenzaldehyde and 2-hydroxyacetophenone was performed by Claisen Schmidt 
Condensation method. As the 4-bromobenzaldehyde reacted with 2-hydroxyacetophenone in 
aqueous KOH which acts as a catalyst in ethanol, (E)-3-(4-bromophenyl)-l-(2- 
hydroxyphenyl)prop-2-en-l-one was formed as a product. Then, the (E)-3-(4-bromophenyl)-1-(2- 
hydroxyphenyl)prop-2-en-l-one was further reacted with the glacial acetic acid, AcOH and 
refluxed for 48 hours. Acetic acid is one of the most common solvents or acid catalysts in organic 
synthesis due to its commercial availability and reasonable price. Thin Layer Chromatography 
(TLC) was used as chromatographic methods to isolate and purify the compounds. Then, various 
spectroscopic methods were used to obtain the information about chemical structures, which 
includes Gas Chromatography Mass Spectroscopy (GC-MS), Nuclear Magnetic Resonance 
(NMR) and Fourier Spectrum One Transform Infrared Spectroscopy (IR). The antibacterial 
activity was performed by using bacteria such as Staphylococcus aureus, Streptococcus pyogenes, 
Pseudomonas aeruginosa, and Escherichia coll. Micro-dilution method was used to determine the 
minimum inhibitory concentration (MIC) and minimum bacterial concentration (MBC).

Keywords: synthesis; flavanone; antibacterial activity
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Abstract

Flavonols are one of the sub-classes of flavonoids that contained a hydroxyl group. Flavonols have 
shown many biological activities such as anti-oxidant, anticancer, anti-inflammation and 
cardiovascular protection. The aims of this research are to synthesisize flavonol from chalcone 
derivatives via Algar-Flynn-Oyamada (AFO) reaction and to determine the antibacterial activities 
of the flavonoids derivatives. Two chalcones were synthesized via Claisen Schmidt Condensation. 
One of the chalcone was prepared by 2-hydroxyacetophenone and 4-bromobenzaldehyde, and the 
other chalcone was prepared by using 2-hydroxyacetophenone and benzaldehyde in ethanol, and 
aqueous KOH was added as a catalyst. The chalcones were added into ethanol, aqueous NaOH as 
a catalyst and hydrogen peroxide solution to form flavonol. The results for chalcones showed that 
2-hydroxychalcone formed a light yellow crystal and 4-bromochalcone formed a white crystal 
while 4-bromoflavonol formed an orange crystal. All the compounds were characterized by using 
Gas Chromatography Mass Spectroscopy (GCMS), 'H Nuclear Magnetic Resonance ('H NMR), 
'; C Nuclear Magnetic Resonance ("C NMR), and Fourier Transform Infrared Spectroscopy 
(FTIR). The antibacterial activities against bacteria Streptococcus pyogenes (SP), Staphylococcus 
aureus (SA), Escherichia coli (EC) and Pseudomonas aeruginosa (PA) were carried out via broth 
micro-dilution method to determine the minimum inhibitory concentration (MIC) and minimum 
bactericidal concentration (MBC). Based on the results obtained, the percentage yield of 
2-hydroxychalcone, 4-bromochalcone and 4-bromoflavonol were 37.55%, 63.61% and 43.89% 
respectively. Based on the antibacterial activities, all the synthesized compounds have strong 
activities against all the tested bacteria.

Keywords: Flavonol; chalcone; synthesis; AFO; antibacterial activity.
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Abstract

Supramolecular hydrogel beads were prepared successfully from 2 wt% carboxymethyl cellulose- 
hydroxyethyl cellulose (CMC-HEC) and 2 wt% alginate-carboxymethyl cellulose (ALG-CMC) 
via ionic crosslinking. The polymeric mixture was added dropwise into aqueous Fe3+ and Cu2+ ion 

solutions. The hydrogel beads were lyophilised and characterized. The surface roughness and pore
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size of the crosslinked hydrogels were observed. The average diameter of hydrogel beads for 
CMC-HEC crosslinked with Fe 3+ was 2.64 0.38 mm and Cu 2+ was 3.62 0.43 mm. Meanwhile, 

the mean diameter of ALG-CMC crosslinked with Fe3+ and Cu2+ were 2.60 0.32 mm and 3.06 
0.29 mm, respectively. Swelling experiments were also carried out for all hydrogel beads in
deionised water. The dynamically crosslinked beads generally reached a swollen state, with high 
equilibrium swelling percentage exceeding 100% while maintaining a regular, spherical shape due
to the ionic crosslinking. Generally the ALG-CMC hydrogel beads exhibited lower degree of 
swelling than CMC-HEC due to more compact network arising from strong, directional 
electrostatic attraction between the cation and ALG-CMC polymer back bonding. This observation
s further supported by Fe3+ crosslinked ALG-CMC beads, which possess a smaller diameter than

other beads. The highly charged Fe3+ complexed with carboxylate groups on the alginate and CMC
polymers dominantly, resulting in strong, stable hydrogel beads with decreased water uptake. The 
ionic interactions in CMC-HEC beads crosslinked with both ions (Fe3+ and Cue+) appeared to be 
weaker based on the larger average diameters and higher swelling ratios.

eywords: Carboxymethyl cellulose (CMC); alginate (ALG); hydrogel beads; swelling ratio; ionic 
crosslinking
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Soil plays an important part in the ecosystem, whether directly or indirectly such as through
biochemical process or filtration of water. Soil contains trace amounts of heavy metal. These heavy 
metals 

occur naturally in the soil but when soils are exposed to high amounts of heavy metal, it
will affect the fertility of the soil and cause heavy metal pollution. Studies of heavy metals in Desa 
Ilmu, Kota Samarahan, Summer Mall and Unigarden around Samarahan and Kampung Bobak,
Kampung Senibung and Kampung Atas in Bau were conducted to determine the concentration of
heavy metals such as cadmium, copper, lead and nickel by using Atomic Absorption Spectrometer.
Both areas are suburban and agriculture sites. 13 soil samples from each area were taken and
digested by using concentrated nitric acid for about 6 hours in hotplate to extract the heavy metals.
Then, the samples were filtered using filter paper and were ready to be analyzed. A series of 
standard of 1, 2, 3, 4 and 5 ppm and 0.1, 0.2, 0.3, 0.4 and 0.5 ppm for cadmium were used for 
calibration. The result from the analysis showed that lead had the highest concentration of
2.1021 ppm, which was the soil that came from agriculture area. Other heavy metals such as nickel,
copper and cadmium had similar range of concentration, with cadmium being the lowest among
the heavy metals concerned.

Bywords: Nickel; Lead; Copper; Cadmium; AAS
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Abstract

Transition metal complex of cobalt (II) and Shiff base ligand that derived from condensation of 
1,8-diaminooctane with 2-hydroxybenzaldeyde were synthesized using reflux method. The 

structure of the ligand and its metal complex were deduced from Proton Nuclear Magnetic 

Resonance ('H-NMR), Fourier Transform Infrared Spectroscopy (FTIR), Ultra-violet 
Spectroscopy and elemental analysis (CHNS). From the spectroscopic analysis it is proposed that 
the metal complex was mononuclear compound. Significant peak of Schiff base ligand shown on 
FTIR for C-O at frequency 1282.06cm"1 and C=N at frequency 1630.85cm-', whereas for metal 
complex with Schiff base ligand C-O were observed at frequency 1216.98cm"1 and C=N at 
frequency 1596.15cm-1. Antibacterial {Gram negative bacteria (Escherichia coli and 
Pseudomonas aeruginosa)} and (Gram positive (Staphyloccus aureus and Steptococcus 

pyogene)) for the metal complex and Schiff base ligand also been determined and it showed that 
both exhibited antibacterial activities.

Keywords: Synthesis; Characterization; Metal complex; Schiff base ligand; Antibacterial activities
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Abstract

Schiff bases imitative from a carbonyl compound and an amino acid are a vital class of ligands 

which coordinate to metal ions by means of azomethine nitrogen and have been examined 
extensively. A Schiff base ligand has been prepared by synthesis of 2-hydroxybenzaldehyde and 
octane-l, 8-diamine with 2: 1 ratio and metal complex was synthesized through a reaction between 

the Schiff base ligand and nickel(II) acetate with 1: 2 ratio through reflux processes in the ethanol 
solution. The structure of both Schiff base ligand and metal-Schiff base ligand have been 

characterized based on CHN elemental analysis, Fourier transforms infrared spectroscopy (FTIR),
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Ultraviolet-visible spectroscopy (UV-Vis) and Nuclear magnetic resonance spectroscopy 
('H-NMR). From IR spectrum of metal-Schiff base ligand compound, the presence of C=C 

aromatic peak at 1541 cm-' and 1470 cm', azomethine C=N peak at 1612 cm', phenolic C-O
peak at 1328 cm -1 as well as Ni-O peak at 736 cm-' and Ni-N peak 656 cm-` were assigned. For
'H-NMR peak, only Schiff base ligand sample was characterized. From UV-Vis spectrum, both
ligand and metal-ligand complex peaks were characterized. Besides that, the antibacterial activities

ere studied for the Schiff base ligand and its metal complex which against Gram-positive,
Staphylococcus aureus and Steptococcus pyogene as well as Gram-negative, Pseudomonas 
öeruginosa and Escherichia soli. Based on the observation, it was found that the metal-ligand 
complex has greater inhibition growth against Gram-negative, which is Escherichia coli compared
to Gram-positive. Staphylococcus aureus.

eywords: Schiff base ligand; Metal complex with Schiff base; Nickel(II) complex; Antibacterial activity
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Abstract

Agriculture is one of the most important economic activities and it is essential to sustain livelihood. 
However, these agriculture activities give big impacts to the environment as it uses pesticide, 
insecticide and fertilizer that contain heavy metals. Heavy metal is a metal that contains high 
density or high atomic weight and it naturally exists in Earth's crust. This heavy metal can be 
beneficial to human, animal, plants and to the other living organism but it is only needed in small 
quantities. There are a few types of poisonous metals which are; lead, copper, and nickel. In Bau 
Singai, the farming of Pepper is still one of the sources of the villagers for income generation. 
Thus, fertilizer is one of the necessities for the plant growth where the villagers will use a few 
types of fertilizer. In this research, the heavy metals that contain fertilizers used by the villagers 
were determined. The samples were taken in four different villages which are Kampung Sudoh, 
Kampung Apar, Kampung Bobak, and Kampung Atas. These samples were taken from the 
villagers, and the concentration of heavy metals in fertilizers was analysed by using Atomic 
Absorption Spectroscopy (AAS). In copper concentration, Kampung Bobak has the highest 
concentration of copper in their fertilizers (349.85mg/kg). While in lead concentration, Kampung 
Bobak has the highest concentration of lead (212.05mg/kg). For nickel taken from Kampung 
Bobak. the highest concentration of nickel (70.00mg/kg) was found and it is the same goes to 
magnesium (2703mg/kg) and calcium (49830mg/kg). The highest concentration of heavy metal in 
the fertilizer that villagers used at Kampung Bobak is lead (212.05mg/kg). While for the earth 
metal concentration, the highest concentration is calcium. Among all the types of metal that were 
determined, the fertilizers used in Kampung Bobak which is copper has exceeded the permissible 
limit that is supposed to be only 200mg/kg however, the concentration is 349.84mg/kg. 

Keywords: heavy metals; fertilizers; lead; copper; nickel; magnesium; calcium; permissible limit
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Abstract

Water is a priority abiotic factor for living organisms such as human, animals and plants for them 
to stay alive. It also represents the basis of the fluids of living organisms. Water quality assessment 
has become one of the important parts for environment. The parameters and heavy metals were checked by 
using the Water Quality Index (WQI) and the National Water Quality Standards for Malaysia (NWQS) to 
evaluate the status of the quality of river water. Water quality assessments were conducted at three points 
which located at Kampung Atas, Kampung Daun, and Kampung Bobak at Bau, Sarawak. The parameters 
were taken by using two methods which are In-Situ and Ex-Situ. In-situ data measurement measured pH, 
temperature, turbidity and Dissolved Oxygen (DO) and Total Dissolved Solids (TDS). While for Ex-situ 

measurement measured Biochemical Oxygen Demand (BOD), Chemical Oxygen Demand (COD), Total 
Suspended Solids (TSS), Phosphorus Reactive (P043-), Nitrate (NO3. ) and Ammoniacal Nitrogen (NH, _N). 
The Results for pH, temperature, turbidity, COD, BOD and TDS were taken at range 6.885-7.985, 25.58"C- 
27.83°C, 3.76-5.34 NTU, 10.83-21.91 mg/l, 0.01-0.12 mg/I and 0.02-0.07 TDS respectively. Furthermore, 

other parameters results such (P043-), (NO3. ) and (NH3_N) were obtained at range 0.007-0.214 mg/l, 0.3- 
0.4 mg/1 and 0.09-0.22 mg/1 respectively. Heavy metals such as Cu, Ni, Zn, Pb, and Fe are measured by 
Atomic Absorption Spectroscopy. Kampung Bobak has the highest concentration of Cu 0.0164 mg/l while 
at Kampung Daun, it has the highest concentration of Ni 0.0334 mg/l and Kampung Atas has the highest 

concentration of Zn 0.2199 mg/l, highest concentration of Pb 0.4173 mg/1 and highest concentration of Fe 
0.1574 mg/l. The two types of heavy metals that have exceeded the permissible limit are Pb and Zn. 

Keywords: water quality assessment; parameters; heavy metals; permissible limit
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Abstract

In recent years, there has been a growing interest in monitoring heavy metal contamination in 

spices and herbs. Spices and herbs such as turmeric, cloves, black pepper, cumin, legume, 

cinnamon, red pepper, ginger, and coriander are sources of many bioactive compounds that can 
improve the tastes of food as well as influence digestion and metabolism processes. In the present

118



V' lnt. "rnational conference on Innovative Sciences and Technologies for Research and Education (InnoSTRE) 2018, 18-20 Dec 2018

study, the levels of some essential and toxic elements such as lead (Pb), nickel (Ni), copper (Cu), 
iron (Fe), and cadmium (Cd) present in black pepper samples that were obtain from five (5) 
different villages in Singai area, Bau were determined. Black pepper samples obtained were
analyzed by using atomic absorption spectroscopy after wet digestion with concentrated nitric acid

d concentrated hydrochloric acid. The acid digestion method was validated by certified
ference materials and standard addition. The results revealed wide variations in heavy metal
ntent in five (5) different black pepper samples collected from Singai area, Bau. The current
dy revealed that the toxic elements in common spices were varied from region to region.

however, the estimated intake of Pb, Ni, Cu, Fe and Cd from black pepper was within the World
health Organization (WHO) tolerable intake. The results found in the present work were compared 
with values from several related literatures.

Keywords: Heavy metal; black pepper; spices; herbs; Sarawak; atomic absorption spectroscopy
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Polydactylus luparensis or locally known as ikan bulu is a new species of large-sized threadfin 
which have eight dorsal-fin spines. This species lives in freshwater waterways and lakes which 
tends to accumulate the heavy metal. The purpose of this study is to determine the concentration 
of heavy metals in different parts muscle tissue of P. luparensis. In this study, the sample was 
obtained from the market located in Kota Samarahan, Sarawak. The determination of Cu, Cd, Pb, 
Fe and Zn from the head, flesh and gills tissues of P. luparensis was carried out by using 
Inductively Coupled Plasma (ICP). The results show that the concentration of Cu, Cd, Pb, Fe and 
Zn in all samples are higher than the World Health Organization (WHO) permissible level. In the 
head tissues, the mean concentration of Cd, Cu, Fe, Pb and Zinc are 6.55 mg/kg, 12.62 mg/kg, 
219.73 mg/kg, 4.68 mg/kg and 254.47 mg/kg respectively. Meanwhile, the flesh tissues mean 
concentration of Cd, Cu, Fe, Pb and Zinc are 6.92 mg/kg, 31.72 mg/kg, 990.98 mg/kg, 5.08 mg/kg 
and 330.70 mg/kg, respectively. The gills tissue of P. luparensis mean concentration of Cd, Cu, 
Fe, Pb and Zinc are 6.67 mg/kg, 8.62 mg/kg, 317.87mg/kg, 3.65mg/kg and 220.58mg/kg, 
respectively. Chromium was not detected in the sample. The data obtained suggest that 
P. luparensis sold at Kota Samarahan is not safe for consumption.

Keywords: Ikan bulu; Polydactylus Luparensis; heavy metals; ICP; fish muscle tissue
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Abstract

Traditional medicine has been used widely all around the world for a long period of time. This 
medicine might be contaminated with heavy metals accidentally during the preparation process of 
the medicine or intentionally added into the medicine as it is believed to cure diseases. The 
exposure to heavy metals can lead to serious health problems and can greatly affect important 
organs like the brain, kidney, heart and lungs. The concentration of lead (Pb), nickel (Ni) and 
chromium (Cr) were analyzed in twelve traditional medicine samples from three different cultures 
which are Chinese Traditional Medicine (CTM), Ayurvedic Traditional Medicine (ATM) and 
Indonesian Traditional Medicine (ITM). The samples were digested by using acid digestion 
method using 1: 3 ratios of 65% nitric acid (HNO3) and 37% hydrochloric acid (HC1). Flame atomic 
absorption spectroscopy (FAAS) Shimadzu AA-7000 model was used to detect the metal 
concentration in all samples. The result showed that Ayurvedic Traditional Medicine named 
Ashwagandha has the highest concentration of Pb with 38.54 mg/kg and Ni at 26.59 mg/kg. 
Samahan Powder which is also an Ayurvedic Traditional Medicine recorded 371.08 mg/kg amount 
of Cr. These metals showed that their concentration were above the standard limit regulation. The 
findings suggested that more research should be conducted, especially to investigate in order to 
ensure the product sold in the market are safe from heavy metal contamination and the public 
should be aware of the consequences from consuming these medicines.

Keywords: heavy metals; traditional medicine; Ayurvedic traditional medicine; Chinese traditional 
Medicine; Indonesian traditional medicine; chromium; nickel; lead; flame atomic absorption 
spectroscopy
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Abstract

Schiff base ligands are regarded as an important class of organic compounds on account of the fact 
that their complexation ability with transition metal ions. A Schiff base ligand (H2L) and complex 
(CuL) were synthesized by condensation reaction of 1,8-diaminooctane and 
2-hydroxybenzaldehyde. The characterization of H2L and CuL were carried out by elemental 
analysis (CHNS), FTIR, UV-Vis and 1HNMR (for ligand only). The FTIR spectral studies

120



P` International Conference on Innovative Sciences and Technologies for Research and Education (InnoSTRE) 2018, 18 20 Dec 2018

revealed the functional groups that were present in the complex. The peaks in the 1HNMR and 
FTIR were discussed in relation to the molecular structure. The major functional groups present 
in the FTIR for the ligand were phenolic (vc-o = 1282 cm-1) and azomethine (UHC=N = 1630 cm-1) 

while for the complex were phenolic (vc-o = 1145 cm 1), azomethine (vHC=N = 1618 cm') and the 

peaks at 611 cm-1 and 735 cm-'indicated there were coordinations of Cu-N and Cu-O, respectively. 
The geometry proposed for the complex was square planar which was confirmed in UV-Vis where 
the ý,, nax =365 nm which indicate the characteristic to a square planar structure. The H2L and CuL 

have been screened for their in-vitro antibacterial activity against Gram-positive (Staphyloccus 

aureuus and Steptococcus pyogene) and Gram-negative (Escherichia coli and Pseudomonas 

aeruginosa). It was showed that the CuL has stronger inhibition against Escherichia coli compared 
to Staphyloccus aureus where the MIC values were 14.07 µg/mL and 450 µg/mL.

Keywords: Schiff base ligand; Copper(II) complex; antibacterial activity; transition metal
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Abstract

Areca catechu L. (Areca nut), which is known locally as "Buah Pinang", belongs to the family of 
Arecaceae. It develops in a significant part of the tropical Pacific, Asia, and parts of East Africa 
and is also found abundantly in Malaysia. This fruit has increased its popularity due to its 

medicinal properties. However, information on this fruit is still lacking. Thus, the study was 
conducted on Areca catechu to investigate its nutrient profile, total phenolic content, total 
flavonoid content, major chemical components, as well as their biological activities such as 
antioxidant and antimicrobial activities. Two different types of this fruit namely, unripe fruit and 
ripe fruit were extracted by using different solvents such as methanol and ethanol. The nutrients 
analysis revealed that both unripe fruit and ripe fruit contained high carbohydrates and high crude 
fiber. Meanwhile, the major chemical component, which was identified by using Gas 
Chromatography Mass Spectroscopy (GC-MS), was Friedelin. The total phenolic content of both 
extracts ranged from 568.19 mg gallic acid equivalent/100g to 813.56 mg gallic acid 
equivalent/100g. Meanwhile, the total flavonoid content (TFC) of these extracts was ranged from 
125.03 mg quercetin equivalent/100g to 190.44 mg quercetin equivalent/100g. In addition, the 
antioxidant activity which was determined by using the 2, 2-diphenyl-l-picrylhydrazyl (DPPH) 
free radical scavenging assay showed that the inhibition concentration, IC5o values were ranged 
from 7.29 pg/mL to 9.56 µg/mL. It was observed that the methanol extract of ripe fruit exhibited 
higher antioxidant activity. These results suggest that areca nut have the potential to prevent 
oxidative damage in normal cells due to their antioxidant characteristics. Furthermore, the 
antimicrobial activities against Staphylococcus aureus (SA), Streptococcus pyogenos (SP), 
Escherichia coli (EC), Pseudomonas aeruginosa (PA) were also performed by using MIC and 
MBC. Both the methanol and ethanol extracts revealed strong antimicrobial activities with MIC 

and MBC values of 450 . tg/mL. This indicates that Areca catechu has health benefits when 
consumed in small amount. Hence, it has a great potential as an alternative antibacterial agent as

121



1" International Cc Terence on Innovative Sciences and Technaogies for R search and education (InnoSTRE) 2018, 18-2o Dec 2018

Phytochemical Study, Antioxidant, Antimicrobial and Anti-Cancer Activities of 
Erythropalum scandens (Palibas)

Nur Waffa Syazwani Mazlana, Khong Heng Yena*, Korawinwich Boonpisuttinantb

"School of Chemistry and Environmental Studies, Faculty of Applied Sciences, 
Universiti Teknologi MARA, 94300 Kota Samarahan, Sarawak, Malaysia 

bThai Traditional Medicine College Rajamangala, University of Technology Thanyaburi, 
Thanyaburi, Pathumthani 12130, Thailand

*khonghy@sarawak. uitm. edit. my

Abstract

Erythropalum scandens, which is known locally as "Palibas", belongs to the Olacaceae family 
These are native climber plant species found in Sarawak that have been widely used by loca 
people as the medicinal herb. However, there are still very few scientific information about thi
plant. Thus, this phytochemical study was conducted to identify the chemical constituents in
Erythropalum scandens roots, as well to determine the biological activities of its leaves and root
extracts. The isolation and purification of ethanolic root extract was carried out by using various
chromatographic methods such as radial chromatography and thin layer chromatography, whic: 
has led to a pure compound. The structure of compound was elucidated based on the spectral dat 
which included Nuclear Magnetic Resonance (NMR), Gas Chromatograph-Mass Spectroscop
(GC-MS), and Fourier-Transform Infrared Spectroscopy (FT-IR). In addition, the antimicrobia
assay of the ethanolic leaves and roots extracts exhibited strong activities with MIC and MBC
values of 450 µg/mL. Meanwhile, anticancer activity, which was performed by using MTT assay
showed that the ethanolic extract exhibited higher cytotoxicity against Hela cell line
(ICso=1084.77 µg/mL, 1081.13 µg/mL) and MCF-7 cell lines (ICso=1567.86 µg/mL
1526.81 µg/mL) compared to HEP-G2 (IC50 = 2254.18 pg/mL and 2222.3 . tg/mL). Besides, th
antioxidant activity of these ethanolic leaves and roots extracts was performed by using DPPH
(2,2-diphenyl-l-picrylhydrazyl) free radical scavenging assay and the results revealed wea
antioxidant activity. The determination of total phenolic content (TPC) based on th
Folin-ciocalteau method showed that the leaves extract contained higher TPC wit 
53.21 mg GAE/g extract compared to that of the roots extract with 20.95 mg GAE/g. Furthermore 
the total flavonoid content (TFC), which was performed by using Calorimetric methoc 
demonstrated that the leaves extract had higher TFC (30.75 mg QCE/g extract) compared to th,
of the roots extract (22.65 mg QCE/g extract). The findings of this study suggest that the leave
and roots of Erythropalum scandens are potential natural sources of antimicrobial and anticance
agent.

Keywords: Olacaceae; Erythropalum scandens; antioxidant; antimicrobial; anticancer; total phenol 
content; total flavonoid content
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Abstract

Litsea garciae is an indigenous medium sized and evergreen tree that can be found in Sarawak. It 
is known as "Engkala" by the Sarawak community. Litsea garciae contains useful medicinal 
properties for the different ethnics in Sarawak. The Kayans use warmed leaves to treat beri-beri 
while warmed roots and barks are used by the Kelabits for sprains. In this study, the fruit was 
extracted with hexane, dichloromethane and methanol. The seed and flesh of the fruits were 
analysed for their chemical composition, biological activity and proximate analysis. The biological 
activities include the evaluation of antioxidant and cytotoxicity. The phytochemical screening 
revealed the presence of phenolic in methanolic extracts of seed, saponin in both methanolic 
extracts of seed and flesh while terpenoid in dichloromethane extracts of seed and methanolic 
extracts for both seed and flesh. The hexane extracts were tested by GC-MS for its chemical 
composition. It was found that the flesh contained Palmitic acid ß-monoglyceride, 
11, 13-Dimethyl- 12-tetradecen- l -ol acetate, Octadecanal, 2-bromo- and ß-Sitosterol. Meanwhile, 
the seed contained Isodurene, Hexadecyl dichl oro acetate, 5-Eicosene, Oxalic acid, allyl hexadecyl 
ester, 10-Heneicosene and 2-Hexadacanol. The extracts were also screened for their antioxidant 
and had shown great antioxidant activities. For cytotoxicity assay, the extracts exhibited positive 
response against Brine shrimp. Proximate analysis was determined in duplicate by the standard 
procedure of the AOAC. The results of proximate analysis showed that seed of Litsea. garciae 
contained ash (1.2%), crude protein (0.3%), crude fat (2.4%), crude fiber (3.9%), moisture (65.6%) 
and carbohydrate (30.5%). Meanwhile, the flesh contained ash (2.4%), crude protein (0.6%), crude 
fat (9.8%), crude fibre (3.6%), moisture (80.7%) and carbohydrate (6.5%).

Keywords: Litsea garciae; Antioxidant; Cytotoxicity; Proximate; GC-MS
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Abstract

Pometia pinnata is among one of the native plant in Sarawak. It bares translucent white and jelly- 
like seasonal fruits that are commonly known as "Kristal" fruit. It has numerous health benefits. 
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The Than communities in Sarawak use its bark to treat chickenpox while its leaves can also be
unitzea to treat lever. in mis stuay, the leaves or rometia pinnata were extracted by using 
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antioxidant assay and their cytotoxicity against brine shrimp. The crude extract had shown gre
antioxidant activities with low cytotoxicity against brine shrimp were tested. The crude extra
showed the presence of phenolic, saponin, tannin and terpenoid. Meanwhile, alkaloid antlavonoid were both absent in the extract. The crude extract was then fractionated by using colu
chromatography; a selected fraction was analyzed using GC-MS. Based on the result, 1-Docose I 
(major compound), 1-methyl-3-(l methylethyl)-, 1-Undecanol, 10-Heneicosene (c, t)
i-Nonaaecene were round in the traction.

Keywords: Pometia pinnata; antioxidant; cytotoxicity; column chromatography, GC-MS
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Abstract

Calophyllum species have been used as traditional medicine for many years. However, a lot of 
species from this genus is still undiscovered. The potential biological activity of Calophyllum 
andersonii still has never been published before. In this study, the stembark of C. andersonii was 
extracted using n-hexane, chloroform, ethyl acetate and methanol, where the ethyl acetate crude 
extract was then subjected to column chromatography and radial chromatography to give one pure 
compound, friedelin. The structure of the compound was determined and elucidated by using 
spectroscopic method such as Nuclear Magnetic Resonance (NMR), Fourier Transform Infra-Red 
(FTIR) and Mass Spectroscopy (MS). The crude extracts and pure compound friedelin were tested 
for their antioxidant and antimicrobial properties. Antioxidant activity was evaluated using 
2,2-diphenyl-licrylhydrazyl (DPPH) method to evaluate radical scavenging activity. 
Antimicrobial assay was determined by using minimum inhibitory concentration (MIC) and 
minimum bactericidal concentration (MBC) against four bacteria namely, S. aureus, S. pyogene, 
P. aeruginosa and E. coli. The methanol extract showed good antioxidant activity with ICso value 
of 2.11 pg/mL as compared to ascorbic acid with ICso value of 2.09 pg/mL. However, hexane 
extract and friedelin were found to be less potent. Hexane and methanol crude extracts and 
friedelin showed moderate inhibition against E. coli and P. aeruginosa with MIC value of 450, 
450, 225 and 450, 450, 450 pg/mL, respectively. However, friedelin showed weak inhibition 
against S. pyogene with MIC value of 900 pg/mL. Finally, the positive outcome of the research 
can be further tested in the future to ascertain the bioactive compounds of C. andersonii.

Keywords: Calophyllum andersonii; friedelin; antioxidant activity; antimicrobial activity
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bstract

Calophyllum species has been used as a traditional medicine by the locals. In continuation of
hytochemicals and bioactivities studies on some Malaysian Calophyllum species, the chemical

constituents of the stem bark of Calophyllumferrugineum were investigated. This study aimed to 
extract and isolate the chemical constituents from the stem bark of Calophyllum ferrugineum as
well as to evaluate the antimicrobial and antioxidant properties of the crude extracts and pure
compounds. The major compound that was isolated from this species was isocalanone. The 
`structure of this isolated compound was elucidated by using 'H-NMR, 13C-NMR, FTIR, and 
GC-MS spectroscopic techniques. Antioxidant activity was evaluated by 2,2-diphenyl-l-

icrylhydrazyl (DPPH) radical scavenging assay while the antimicrobial activity was determined
, by using Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal Concentration
(MBC) against two types of Gram-positive bacteria namely Staphylococcus aureus (SA) and 
Streptococcus pyogenes (SP) and two types of Gram-negative bacteria namely Escherichia coli 
(EC) and Pseudomonas aeruginosa (PA). The findings showed that the three crudes extracts of 
hexane, ethyl acetate and methanol demonstrated strong antioxidant activity with IC50 values of 
2.0 0.01 g/mL, 2.4 0.01 g/mL and 9.4 0.01 g/mL, respectively. While isocalanone showed less 

potent antioxidant activity with ICso value of 252 0.01 g/mL. The MIC and MBC assay of two 
crude extracts of hexane and methanol exhibited moderate antimicrobial activity against four 
bacteria, in which their MIC and MBC value were ranging between 112.5 g/mL to 225 g/mL. 
While for crude extracts of ethyl acetate, chloroform as well as isocalanone, the results exhibited 
weak antimicrobial activity against bacteria SA and SP with value of 900 g/mL. When against with
bacteria EC and PA, isocalanone and the crude extract of chloroform exhibited moderate 
antimicrobial activity with value ranging between 112.5 g/mL to 450 g/mL and the ethyl acetate 
crude extract showed strong antimicrobial activity against bacteria EC and PA with MIC value of 
56.25 g/mL. The findings suggest that Calopyllumferrugineum may have great potential as natural 
antioxidant agent and can be further explored in the development of pharmaceutical products.

Keywords: Calophyllumferrugineum; antioxidant; antimicrobial; isocalanone; crude extracts
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Abstract

This study has successfully isolated several important pure compounds from the stem bark of 
Garcinia cuneifolia. Structural elucidations were performed to analyze their spectroscopic data 
using Nuclear Magnetic Resonance (NMR), Gas Chromatography-Mass Spectroscopy (GC-MS) 
and Fourier Transform Infrared Spectroscopy (FTIR). These compounds were further purified, 
and the extracts were then tested for their ability to inhibit the growth of a selected white-root 
fungus isolated from infected plant leaves. Furthermore, both Congo red qualitative test and filter 
paper qualitative test were further carried out to study the effect of the extracts on fungal 
cellulolytic activities using the minimal salts-CMC agar as growth medium for fungi. Our results 
showed that growth rate of selected white-root fungus had been slowed down as the concentration 
of extracts was increased from 1% (v/v) to 5% (v/v) and eventually to 10% (v/v). More 
interestingly, both degradation rate of filter papers as well as hollow zones observed through 
Congo-red test also showed significant decrement as the amount of extracts as increased from I% 
(v/v) to 5% (v/v) and eventually to 10% (v/v). Our findings indicated the extracts from Garcinia 
cuneifolia isolated in this study not only has the potential to inhibit the growth of white-root fungi, 
but also has the potential to inhibit the activity of their cellulolytic activities.

Keywords: Garcinia cuneifolia, cellulolytic inhibition, cellulolytic activities
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Abstract

Anaerobic digestion (AD) is a biochemical process which involves breaking down biological 
substances without the presence of oxygen. The ability to reduce organic matter into biogas not 
only saves space on landfills and also introduces new alternatives for vehicle fuel problems

128



1" International Confereru a on Innovutive Sciences and Technologies fat Research and Education (lnnosI RE) 2018, _13-20 Dec 2018

through the production of biogas (methane gas). In this study, fruit wastes, banana and pineapple 
peels were used to produce biogas by using AD and to determine their physical characterization. 
This study was also conducted to determine the heavy metal that is present in FW by using AAS. 
The experiment was conducted at mesophilic condition (37°C) for 5 days and the optimum pH 
value was at the range of 6.8-7.2. The results show that total solid (TS), volatile solid (VS) and pH 
of FW lies at the range of 17%-19%, 85%-95% and 3.3%-6.7% respectively. Meanwhile the total 
biogas results show pineapple had the higher value (571.4 ml) as compared to banana (386.6 ml). 
Besides that, heavy metals - lead (Pb) and iron (Fe) were also observed in both FW and the 
concentration of iron in pineapple (2.5256 ppm) was higher than banana (0.6700 ppm). However, 
the concentration of lead in pineapple (0.1705 ppm) was slightly lower than banana (0.2121 ppm). 
The results of the AAS analysis show that the concentration of heavy metals in the FW was lower 
than the permissible limit allowed by the World Health Organization (WHO).

Keywords: Anaerobic digestion (AD); fruit waste (FW); physical characterization; mesophilic 
condition; biogas; heavy metal; atomic absorbtion spectrocopy (AAS)
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Abstract

A remarkable increase in fruit production lead to an alarming increase of its waste production. 
Ananas comosus or commonly known as pineapple is the leading member of Bromeliacea family 
and is cultivated worldwide in subtropical and tropical countries. In every metric tons of its 
production, the only part that will be processed is the flesh while its wastes remain unprocessed. 
Thus, in this paper, we report the chemical analysis, nutritional composition and bioactivity of 
pineapple peel wastes in order to transform it into some useful products. Crude extract of pineapple 
peels obtained from methanol, hexane and dichloromethane were tested to identify its 
phytochemicals composition. Based on phytochemical identification test, no alkaloid, tannin, 
saponin, terpenoid, flavanoid and phenolic were found in methanol extract but terpenoid was found 
Positive in hexane and dichloromethane extract. Then, these extracts were analysed with GCMS. 
The nutrient content of pineapple peel was analysed with AOAC method. The results show that 
the weight percentage for moisture, ash, crude fibre, crude fat, crude protein and carbohydrate are 
84.938%, 3.674%, 14.785%, 0.207%, 0.425% and 13.405% respectively. The bioactivity 
properties such as antioxidant activity and cytotoxicity were determined by using DPPH 
antioxidant scavenging and brine shrimp lethality assay.

Keywords: Ananas comosus; waste production; chemical analysis; nutritional composition; bioactivity 
properties
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Abstract

The cultivation of mature and immature palm trees covers a total of 5.64 million hectares 
representing 52 % of the total area (10.9 million hectares) designated for agriculture and 17% of
overall Malaysian territory (Ministry of Plantation Industries and Commodities, 2016). However, 
oil palm industries produce lignocellulosic biomass from oil palm trunks, empty fruit bunches 
(EFB), oil palm fronds (OPF), palm pressed fibres, and shells (Goh, Tan and Bhatia, 2010). Oil
palm waste was detected to have considerable amounts of carbon (43-51 wt %) and fixed carbon 
(30-39 wt %), showing its potential to be converted into carbon-rich biochar (Liew et al, 2018). In 
view on this, we conducted this study to determine and evaluate the effects of biochar from OPF 
and EFB on sweet corn yield. The experimental site was located at Farm Unit, UiTM Samarahan 
Campus, Sarawak Branch. The experiment consisted of five (5) treatments, each treatment 
consisting of 80 plants, replicated three (3) times which gave a total of 1200 sweet corn plants laid
out in a randomized complete block design (RCBD) arrangement from April to July of 2018
Parameters measured at harvest 85 days after treatment include the fresh and dry biomass, the 
number of cobs and cobs grade. The number of cobs produced on each plant was counted, weighed 
and graded according to scale: Grade A (> 200 g per cob), Grade B (100-200 g per cob) and Grade 
C (< 100 g per cob). All of the recorded data were compared by analysis of variance (ANOVA) 
using SAS 9.4 (2013). The result indicated treatment T5 (EFB Biochar+ Foliar fertiliser) was the 
best treatment combination for both biomass and cobs weight with the value of 149.28 g and 
316.12 g, respectively (p<. 0001) as compared to control. T4 (EFB Biochar 100%) produced lower 
yield as compared to T5 probably due to the application of foliar spray. EFB Biochar + Foliar 
fertiliser can be recommended to boost sweet corn yield.

Keywords: Oil palm waste ; Biochar ; Sweet corn yield ; OPF
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Abstract

There are several types of fertilizers (organic and inorganic fertilizers) that are commonly used in 
the agriculture sector. Today, the application of inorganic fertilizer is widely used in large scale 
sector. The continuous application of this type of fertilizer contributes greatly to soil degradation. 
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The application of organic fertilizer is a growing preferred practice used in the vegetable planting 
in the agriculture sector; sand has shown evidence of revival of microorganism in degraded soil 

caused by continuous inorganic fertilizer application. Hence, a study was conducted to determine 

the effect of amended soil with oil palm empty fruit bunch (EFB) compost and fish meal on the 

pH of the soil and growth of Choy Sam (Brassica chinensis varparachinensis). This experiment 
was conducted at the shaded and closed area to prevent and minimize the factors that can affect 
the results. It used a Completely Randomized Block Design (CRBD) with three treatments 

replicated three times. The treatments were Treatment 1: Combination of inorganic fertilizer NPK 

and EFB compost, Treatment 2: Combination of fish meal and EFB compost and Treatment 3: 
100% EFB compost. The growth performance was determined by the plant height, leaf area and 
biomass. The soil pH was also determined. The study revealed that the combination of NPK 
fertilizer and EFB compost showed the best growth performance.

Keywords: Inorganic Fertilizer Npk; Organic Fertilizer; Empty Fruit Bunch Compost; Fish Meal
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Abstract

The application of empty fruit bunch (EFB) compost in soil amendment is now widely use because 
of its high organic matter. However, there were evidences that nutrient contents in EFB compost 
mixed with top soil were not sufficient to produce a good yield of high value plants like asparagus 
(Asparagus officinalis) and require additional organic manure. The objective of this study was to 
determine the growth response of asparagus in amended soil with empty fruit bunch (EFB) 
compost when applied with goat manure. An experiment with a Complete Randomized Block 
Design (CRBD) with four treatments was conducted and replicated four times. The asparagus 
plants used in the study were one-year-old plants growing in polybags. The treatments consisted 
of three different rates of fertilizers: Treatments 50g, 75g and 100g of goat manure. The fourth 
treatment was a 50g of chicken manure application as a control. Three mature stems were 
maintained throughout the growth and all fresh spears upon reaching 25 cm tall were harvested. 
The length and the diameter of the harvested spear were recorded. The weight of the spear was 
also recorded. After two months of monitoring, the data were categorized into a marketable grade 
adapted from United States Department of Agriculture, 2008. It was observed that spears harvested 
from the Treatment 100g of goat manure was effective on the productivity of the asparagus with 
the total number, size and marketable grades of spears when compared to the other rates of goat 
manures and the control of chicken manure. Its pelleted state makes it suitable for direct 

applications without worrying of burning the plant. This indicated that the goat manure had utility 
in improving the plant growth as an alternative to using chicken manure.

Keywords: Asparagus (Asparagus officinalis); Empty Fruit Bunch (EFB) compost; chicken manure; goat 
manure
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Abstract

The oil palm requires considerable high rate of fertilizers application to produce a good yield. A 
High rainfall intensity in coastal marginal soil increases nutrient loss due to the poor water 
retention and high porosity properties. This resulted in leaching of excess chemical fertilizer to 
underground water bodies causing a high nutrient enrichment in waterway. Empty fruit bunches 
(EFB) is one of the waste products from palm oil extraction process and can be converted into 
EFB compost for improving soil physical properties by increasing the organic matter. There are 
several studies proving that EFB compost has improved such physical properties. EFB compost 
potentially could be an important feature for sustainable agriculture practices. This research was 
conducted to study the improvement of soil physical properties of coastal marginal soil amended 
with EFB compost for the growth of young oil palm. Three types of treatments were applied; 100% 
EFB compost; 100% NPK and combination of 50% EFB compost + 50% NPK onto oil palm trees 
with the age of two years old planted in coastal marginal soil replicated four times and three times 
over the year at three months' interval. A Complete Randomized Block Design (CRBD) was used 
as the experimental design. The parameters were soil bulk density, soil texture, and soil moisture. 
The growth was determined by height and diameter of young oil palm. The result of soil moisture 
content did not provide evidential improvement in soil's water holding capacity and moisture 
availability of the soil differences. Similarly, the changes in soil bulk density values also were not 
indicative of any noteworthy observation. Overall, EFB compost aided adding organic matter to 
the soil did not cause substantial effects towards soil texture. Statically, the result showed 
insignificant differences in all the parameters studied from the three treatments applied. It can be 
concluded that there is no drastic improvement in soil physical properties of coastal marginal soil 
observed in soil amendment using EFB compost over a period of a one-year study.

Keywords: Oil Palm; Coastal Marginal Soi; EFB Compost; Soil Physical Properties
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Abstract

Sarawak is the third world's largest sago producer with the production about 43,000 tons yearly 
(Ngaini, Wahi and Halimatulzahara, 2015). However, this also led to a huge amount of sago wastes 
including the waste of sago bark (SB), sago frond (SF) and sago pith waste (SPW). Therefore, this 

study focuses to examine the viability of sago wastes to be converted into biochar and to be applied 
as soil amendment on the growth of maize (Zea mays). Several studies by Nemati et al., 2015; 
Chong et al., 2014; CRAUN, 2014 has shown that biochar could improve soil's pH and reduce 
nutrient leaching in growing media (Nemati et al., 2015). The experimental site was located at 
Farm Unit, UiTM Samarahan, Sarawak Branch Campus. The parameters under observation were 
based on biomass of maize, cobs' weight and number of cobs. Cobs were classified based on Grade 
A, B and C. The treatments were laid out in a randomised complete block design (RCBD). There 

were 5 treatments, with 80 plants per treatment, and each similar treatment was replicated 3 times. 
Destructive samplings were done for 85 days after treatment (DAT). All recorded data were 
compared by using the analysis of variance (ANOVA), SAS 9.4 (2013). The result indicates 

significant differences in T3 (Biochar Sago Bark 100%). Ithas the highest dry biomass (75.27g) 

and followed by T4 (Biochar Sago Frond 100%) with a mean value of 74.73g as compared to the 

controlled sample. Overall, T3 showed the highest values in term of dry biomass, cobs' weight, 
number of cobs and cobs' grade A. Thus, this study can conclude that biochar from sago wastes 
has high potential to act as soil amendment based on its ability to improve maize yield.

Keywords: sago bark; sago frond; sago pith waste biochar, soil amendment
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Abstract

Paddy waste consists of paddy straw and paddy husk. Both of these waste residues are still not 
fully utilised in Malaysia (Shafie, 2015). According to Department of Agriculture, Malaysia by 
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the year of 2020, these wastes are forecasted to increase up to 7 million tonnes per year. Moreover, 
through the increment of the waste annually, the unutilised paddy waste will lead to open burning, 
pest and disease, as well as dependency on chemical fertiliser usage in paddy cultivation. The 
positive effects of biochar application on sweet corn were economical and beneficial as proven by 
several researchers (Peng et al., 2011; Ye et al., 2011; Wang et al. 2011; Zhou et al., 2011).
Therefore, this study examined biochar from paddy waste in different treatment combinations on
sweet corn yield performance. The experimental site was located at Farm Unit, UiTM Samarahan 
Campus, Sarawak Branch. The experiment consisted of 7 treatments, with each treatment 
consisting of 80 plants, replicated 3 times, which gave a total of 1680 plants laid out in a 
randomized complete block design (RCBD) arrangement from April to July of 2018. Parameters 
measured at harvest 85 days after treatment include the fresh and dry biomass, the number of cobs 
and cobs grade. The number of cobs produced on each plant was counted, weighed and graded 
according to the scale: Grade A (>200 g per cob), Grade B (100-200 g per cob) and Grade C (<100 
g per cob). All the recorded data were compared by analysis of variance (ANOVA) using SAS 9.4 
(2013). Findings revealed that the best treatment combinations, in terms of dry biomass i. e., T7, 
consisted of 50 % Paddy Husk Biochar + 50 % Oil Palm Frond Biochar gave the highest value 
88.72 g, while the best treatment in terms of cob weight were T4, consisted of 100 % PHB; 271.57 
g and cob grade A which were highly significant (p<. 0001) as compared to the other treatments. 
The findings indicated that utilizing biochar from paddy waste brought positive impact in sweet 
corn yield and provided a practical solution as an alternative to reduce the dependency on chemical 
fertiliser.

Keywords: paddy waste; biochar; yield response; sweet cor
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Abstract

Since prime land is no longer available for the establishment of oil palm (Elaies guineensis), 
marginal soils like coastal sandy soil, previously discounted as unsuitable land, has been now used 
extensively for planting. Although the cost is higher, the high returns of oil palms can be offset 
the disadvantages compared to other crops. Major limitation of coastal sandy soil is the poor water 
retention resulting in high loss of nutrients through leaching of applied chemical fertilizers. Slow 
release fertilizers (SRF) are expected to minimize nutrient loss from the soil due to their potential 
to supply plant-available nutrients in synchrony with crop requirements. The assessment of the 
efficiency of SRF in coastal sandy soil condition is not yet fully explored. Thus this comparative 
study between SRF and compound fertilizers was conducted investigating the effect on two growth 
parameters: leaf area and bole diameter of one year's old oil palms using a Complete Randomized 
Block Design with three treatments replicated four times. The treatments were application of 100% 
SRF (Ti), combination of 50% SRF and 50% NPK (T2); and 100% NPK chemical fertilizer (T3). 
The SRF was applied with the interval of six months while the NPK fertilizers were applied four 
times a year for the interval of three months. Data collection was conducted one year after the set 
up of the study. Results showed that the combination of SRF and NPK chemical fertilizers 
produced larger leaf area and wider bole diameter as compared to individual and separate 
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application of SRF or NPK chemical fertilizer. However, there were no significant differences 

among the treatments. This study demonstrated that although SRF has reduced the runoff risks of 
nutrient loss, their slow-release properties had not been able to improve the growth as compared 
to NPK chemical fertilizer. However, the combination of SRF and NPK fertilizer has shown to be 

a better application method in coastal sandy soil. 

Keywords: coastal sandy soil; oil palm; slow release fertilizer; NPK chemical fertilizer; leaf are; bole 
diameter
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Abstract

The application of inorganic fertilizer in the food crop industry is to provide essential nutrients in 

soil to be taken up by the plant. The application is necessary to improve over used soil in which 
the entire nutrients available in the soil have already been used by previous cycle of cultivation. 
In addition, the continual application of inorganic fertilizer will deteriorate the quality of the soil 
and eliminate microorganisms which play very important role in symbiosis and nutrient recycling. 
The new trend in vegetable production is amending the soil with compost and organic manual. 
Empty fruit bunch (EFB) compost is one of the organic fertilizers which is the most abundant by- 

product produced in the oil palm industry. It provides nutrients and increases the organic matter 
in soil. The effect of adding fish meal to the EFB compost is to enhance the quality as soil 
amendment has not been explored. Thus, a study was conducted by using Choy Sam plant 
(Brassica chinensis var parachinensis) as an indicator plant to determine the growth and yield 
response to amended soil with EFB compost and fish meal. A Completely Randomized Block 
Design (CRBD) was used in the experiment with three treatments and was replicated three times. 
The treatments were: Treatment 1: Combination of EFB compost and NPK fertilizer; Treatment 
2: Combination of EFB compost and Fish Meal, and Treatment 3: EFB compost. The growth 
response was determined by plant height which was monitored weekly over a period of 5 weeks. 
At the end of the experiment, the shoot height and root length was recorded. The yield was 
determined by the plant biomass and the diameter of the stem.

Keywords: EFB compost; Choy Sam; Fish Meal; Organic fertilizer; Inorganic fertilizer; Amended Soil
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Abstract

Oil palm (Elaeis guineensis) is one of the major cultivated crops that give a high economic income 
on agricultural industry. Malaysia is listed as one of the top three countries that produce palm oil 
for worldwide used. Due to the high economic returns and unavailable prime land, a new 
establishment of plantations has been expanded to coastal marginal region with a sandy soil type. 
One of the main limitation factors encountered in this type of soil is a high leaching of nutrients 
from chemical fertilizers due to poor water retention and high porosity. A slow release fertilizer 
(SRF) has been reported to be an alternative to quick-boost chemical fertilizer like NPK because 
of its properties of providing uniform and constant release of nutrients over a period of time for 
optimum plant uptake. The performance of SRF in coastal sandy soil condition is not yet fully 
explored. A comparative study between SRF and compound fertilizers was conducted 
investigating the effect on two growth parameters: plant height and bole diameter of one year's 
old oil palms. The experiment used a Complete Randomized Block Design with three treatments 
that replicated four times. The treatments were consisted of the application of 100% NPK (TI), 
combination of 50%, 50% NPK and 50% SRF (T2); and 100% NPK chemical fertilizer (T3) as 
the control. The SRF was applied at six months' interval and the NPK fertilizer was applied four 
times a year at three months' intervals over a period of one year. Data collection was conducted at 
the end of the year since the first application of the fertilizers. Although there were no significant 
differences between the three treatments, it was observed that growth response to a combination 
of NPK chemical fertilizer and SRF was the highest in the two parameters investigated in terms of 
plant height and bole diameter as compared to SRF or NPK chemical fertilizer that applied alone. 
Positive growth response was observed to the combination of chemical fertilizer and slow release 
fertilizer (SRF).

Keywords: Oil palm; coastal marginal soil; chemical fertilizer; slow release fertilizer; plant height; diameter 
of bole
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Abstract

The plantation industry in Malaysia is aggressively expanding over the past decades driven by 
global demands for palm oil as a staple food and more recently bio fuels. The rapid growth in the
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industry is heavily dependent on high labour and workforce. Despite of this, the problem is 
compounded by the fact that it is difficult to hire local youths to work in the plantation sectors due 
to their problem with adaptation. Precarious working condition usually related to high turnover 
among the planters. Thus, this research is conducted using a qualitative approach to understand 
the problem on adaptation among the youth in plantation sector. Data from five in-depth interviews 
were analysed to explore the experience of youth planters. The participants in this study were 
selected from executive level such as cadet planter and assistant manager with the age ranges from 
20 to 40 years old. The result indicated that there are three main themes appeared; challenges, 
coping mechanism and support. The challenges theme can further be divided into nature of work, 
working environment, cultural issues and religious belief. Next theme would be the coping 
mechanism which looks into how the youth planters deal with the problem of adaptation. The 
findings of this paper will help to understand how to reduce the turnover rate among youth planters 
in plantation sectors.

Keywords: Plantation, Youth Planters, Malaysia
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Abstract

Retention of workers is a major and challenging concern of an organization as it would directly 
influence an organization's efficiency, fecundity, and sustainability of the administration. Studies 
shown that youth basically can make renewal and inspirational to current status of agricultural 
industry including leadership, innovations, skills and etc. That why the retentive of youth in the 
plantation sector very important to improvise the organization. Several estates are selected for the 
study, they wereKedup I Plantation, Kedup 2 Plantation, Melikin Plantation, Mongkos Plantation, 
Taee Plantation and Samarahan Estate. This study aims to investigate the determinants of youth 
retention in plantation sector. A cross-sectional study was used in this study as the information 
from the survey was used only once. The data collected through questionnaires from 100 
respondents ranging from 16 to 40 years old were used to test the study's hypothesis as to 
determine the four variables of youth retention in plantation sector, they are job satisfaction, 
compensation, working environment and social facilities. The data was analyzed by using 
correlation and regression analysis. The results clearly shown that all the independent variables 
have a direct and positive impact on the dependent variable. The findings of this study provide 
insights for government and private agencies to take appropriate actions to ensure the retention of 
the youth in the plantation sectors as the shortage numbers of workers especially youth is one of 
the most alarming issues for today's plantation sector.

Keywords: Retention, Plantation Sector, Youth
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industry is heavily dependent on high labour and workforce. Despite of this, the problem j
compounded by the fact that it is difficult to hire local youths to work in the plantation sectors di
to their problem with adaptation. Precarious working condition usually related to high turnover;
among the planters. I hus, this research is conducted using a qualitative approach to understand 
the problem on adaptation among the youth in plantation sector. Data from five in-depth interviews 
were analysed to explore the experience of youth planters. The participants in this study wets 
selected from executive level such as cadet planter and assistant manager with the age ranges fro>n
20 to 40 years old. The result indicated that there are three main themes appeared; challenges
coping mechanism and support, The challenges theme can further be divided into nature of world
working environment, cultural issues and religious belief. Next theme would be the coping 
mechanism which looks into how the youth planters deal with the problem of adaptation. The
findings of this paper will help to understand how to reduce the turnover rate among youth planters 
in plantation sectors.
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Abstract

Retention of workers is a major and challenging concern of an organization as it would directly 
influence an organization's efficiency, fecundity, and sustainability of the administration. Studies 
shown that youth basically can make renewal and inspirational to current status of agricultural 
industry including leadership, innovations, skills and etc. That why the retentive of youth in the 
plantation sector very important to improvise the organization. Several estates are selected for the 
study, they wereKedup I Plantation, Kedup 2 Plantation, Melikin Plantation, Mongkos Plantation, 
Taee Plantation and Samarahan Estate. This study aims to investigate the determinants of youth 
retention in plantation sector. A cross-sectional study was used in this study as the information 
from the survey was used only once. The data collected through questionnaires from 100 
respondents ranging from 16 to 40 years old were used to test the study's hypothesis as to 
determine the four variables of youth retention in plantation sector, they are job satisfaction, 
compensation, working environment and social facilities. The data was analyzed by using 
correlation and regression analysis. The results clearly shown that all the independent variables 
have a direct and positive impact on the dependent variable. The findings of this study provide 
insights for government and private agencies to take appropriate actions to ensure the retention of 
the youth in the plantation sectors as the shortage numbers of workers especially youth is one of 
the most alarming issues for today's plantation sector.

Keywords: Retention, Plantation Sector, Youth
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Abstract

The textile industry has been known as one of the main contributors to water pollution due to high 
usage of chemicals. Large quantities of waste water are generated in the form of dyes because of 
the various stages in textile processing. Waste in the form of dyes are directly discharged into the 
environment creating environment concerns globally. Ongoing researches are necessary to curb 
the environmental damage caused by dyes discharged. Due to the negative environmental effects, 
industries are still aiming to reduce the damage caused via economical and environmentally 
friendly methods. Various technologies are developed to cope with this core issue. The present 
review discusses several technologies of dye removal in textile wastewater. Coagulation and 
flocculation are common methods used in dye removal via addition of chemicals to alter physical 
state of the dye. Effectiveness of the respective technologies are measured in terms of efficiency 
of colour removal.

Keywords: Dye; textile wastewater; decolorisation
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Abstract

Water treatment is the process of enhancing the quality of water to meet the criteria for its intended 
use. In water treatment process, coagulant (natural or chemical based) is used to remove turbidity 
by neutralizing the negatively charged particles, making them stick together forming larger 
particles for easier removal. This research is mainly focused on the comparative study of pineapple 
peels, iron (III) chloride, FeC13 and their combination on physiochemical analysis of water sample. 
By using water samples collected from Sabang River in Kota Samarahan, the effects of both 
natural and chemical coagulants and their combination on coagulation activity, TSS, pH, and 
turbidity were studied. The percentage removal of turbidity from water sample increased from 
69.15% to 95.56% as dose increase from 0.25 g to 1.25 g for FeCl3. Conversely, turbidity removal 
decreased from 83.44% to 66.80% with similar dosage for pineapple peels. Coagulation activity 
showed similar pattern from 71.62% to 85.60% and 53.02% to 5.79% as the dose of FeCl3 and 
pineapple peels increased from 0.25 g to 1.25 g, respectively. Pineapple peels also have marginal 
effects on pH ranging between 7.59 and 6.73 as compared to FeCl3. The highest suspended solids 
recorded for FeC13 and pineapple peels are 9.2 and 12.8 respectively. In conclusion, the
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combination of pineapple peels and FeCl3 is the more effective way to remove turbidity, salinity 
pH and suspended solids than using them separately.

Keywords: coagulation activity; river water; turbidity; pineapple peels; FeCI3
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Abstract

Climate change issue has received global attention for several decades. In the pledge to reduce 
40% of carbon dioxide (CO2) emission per gross domestic product (GDP), Malaysia exhibits 
active participation in the global effort to reduce CO2 emission. Among various economic 
activities, transportation sector appears to be the largest emitter that requires particular attention, 
especially due to its increasing rate under population growth scenario. Therefore, this study 
analyzed the C02 emission data in the transportation sector and, discussed energy policy and 
project specifically designed for transportation sector to achieve the goal. Comparison with other 
countries in term of CO2 emission reduction and energy policy in transportation sector was 
conducted. Several recommendations on how the nation can further improve her reduction 
strategies were also discussed.

Keywords: climate change; greenhouse gas; C02; Malaysia; energy policy; transportation
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Abstract

Medicine is very important for human being in preventing and treating ourselves from many 
dangerous diseases. There are many types of medicine to treat different kind of diseases. Medicine 
has existed around a thousand of years. Traditionally, people only use herbs and many other kinds 
of plant as their medicine. The quality and improvement of medicine is important as the time 
passed by, with the help of technology and many researches, the people in this modem era can 
create medicine in the form of pills or liquid. After the existence of medicine, the modern 
technology once again helps the human kind to create pill case or medicine case. The purpose of 
this medicine case is used to store the pill or medicine from being exposed to air. Furthermore, the
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cases can also help the patient to organize their medication intake in a proper way. However, the 
weakness of this medicine case is it does not have a system that can remind the person when to 
consume the medicine because people tend to forget about it. Thus, this project is proposing smart 
medication system that involves a dispenser and a reminder system. Arduino is the best 
microcontroller to be used for this purpose as it suits the requirement for simplicity of the overall 
circuit and cost efficient.

Keywords: Smart Medicine system; dispenser; dangerous diseases
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Abstract

The issue of irresponsible society in the disposal of waste, especially in open areas, will have a 
debilitating impact to the environment. In this project, the smart dustbin is proposed by using 
sensors, motors and servo in its system. The definition of a servo is to throw the rubbish by itself 
into the dumpster. The uniqueness of this smart dustbin is the base of the prototype will flip 
automatically when it detects certain weightage of rubbish inside the dustbin. Therefore, the 
community does not have to touch the lid in order to throw the rubbish. This will eliminate the 
chance of transferring bacteria that grows on the lid directly to people. This paper provides insights 
on smart dustbin in order to transform UiTM to become a green campus.

Keywords: Smart dustbin, Smart Campus, Arduino
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Abstract

Automatic curtain is a device that opens and closes any type of curtains automatically under the 
control of a mobile application installed in a phone connected via Bluetooth. It has 3 control 
systems which 2 of the systems are automatically controlled while the other 1 is manually 
controlled (by-passed). Curtains used in the hostel commonly have a problem for not being able 
open and close smoothly without putting a lot of pulling effort. The opening of curtain is to allow 
the sunlight to enter the room in the morning and it will act as an alarm clock helper to wake up 
the user of the system. It is expensive in the market as it is an automatic system and it uses remote 
control system. The automatic curtain device that can be found in the market often come together
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with its own curtain as the device has its own specification. In addition, this automatic curtain used 
Arduino Nano as its micro controller. It works by using a simple pulley system powered by a motor
and a fishing line. As for the mobile application, MIT A12 Companion and the website MIT app inventor is used to create and design the mobile application. The mobile application is only
compatmie tor Anaroia nasea smartphones. 1 tie user can download and install the application into
their phone and select their preferred mode once it is connected to the automatic curtain device viaBluetooth. The manually controlled mode is used when the user press an icon to open and close 
the curtain. Meanwhile, the time-based controlled mode is used when the user sets the time to open
and close the curtain in the mobile application. To accomplish that, a Real Time Clock (RTC) 
module is used to provide actual time and reference to the device. Photo cell-controlled mode is 
used to open and closed the curtain upon light detection. The Light Dependent Resistor (LDR) 
was used for this mode. The curtain will close when its surrounding is bright and will open when 
its surrounding is dark. This project can be applied on any types of curtain. The user only needs to 
key in the length of time for the curtain to open and close into the mobile application. This project 
allows students to design, fabricate and test an Arduino Nano-based project.

Keywords: automatic; Bluetooth; curtain; Arduino Nano; controlled; Real Time Clock; photo cell 
controlled; Light Dependent Resistor
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Abstract

Quality of river water has become an increasing concern in Malaysia. Turbidity imparts a major 
problem in water treatment which results a higher cost in treating high turbidity water. Therefore, 
there are growing interest in utilizing natural coagulants in water purification due to the 
disadvantages associated with the use of chemical coagulants. In this study, the performance of 
three different natural seeds materials namely, Carica papaya, Cucurbita moschata and 
Momordica charantia seed powders were evaluated for their effectiveness in reducing the turbidity 
of river water using aluminium sulphate as standard. Various concentration of Cpapaya, 
C. moschata and M. charantia seed powders and aluminium sulphate were prepared and a series of 
jar test were performed to determine the optimum dose of individual coagulant in reducing the 
turbidity. Besides turbidity, the total dissolved solids (TDS), pH, electrical conductivity and 
temperature of the samples were also analysed before and after the treatment. The results showed 
that two natural coagulant seeds (Cpapaya and Mcharantia) were more effective in reducing 
turbidity up to 96 - 98% compared to C. moschata (< 77% turbidity reduction) when coagulating 
river water has an initial turbidity at 345 nephelometric turbidity units (NTU). The optimal dose 
of all seed materials was found to be at 50 mg/L. This study suggests that Cpapaya and 
Mcharantia seeds could provide more effective and cheaper alternatives to reduce turbidity in 
river water. They are also highly recommended for their availability.

Keywords: Coagulant; jar test; river water; seed material; turbidity
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Abstract

There have been many cases of wall failure by bulging. The potential causes of this type of wall 
failure are due to the over-estimated shear strength at the lower part of the wall, the influence of 
hydrostatic pressure at the lower part of the retaining wall and the changed soil in the retaining 
wall, from unsaturated to saturated condition. Special equipment was designed and fabricated to 
investigate the pull out behaviour of anchor block in saturated and unsaturated silica sand. Few 

series of pullout tests were conducted with various water contents of the backfill material (i. e. dry, 
1%, 2%, 6% and 12%) and under various vertical pressures (i. e. 50, 100, 200 and 300 kPa). Test 
data, including the vertical load, and the pullout force and displacement were collected. Generally, 
the result shows a significant increase in the maximum pullout force as the suction increases from 

zero to residual suction at 10 kPa. However, these maximum pullout forces decrease as the suction 
increases from the residual suction.

Keywords: Pullout test; retaining wall; anchor block; unsaturated sand.
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Abstract

Non-destructive method monitoring or service life prediction of concrete structures is becoming 

crucial interest to engineers. The good conceptual understanding between non-destructive method 
and destructive method is essential to ensure that optimum concrete performance is achieved 
before a costly repair to the structure becomes necessary. This study was conducted to determine 
the relationship between the compressive strength and the ultra-sonic pulse velocity (UPV) on the 
concrete partially replaces the cement content (by mass percentages) with local fly ash. 
Furthermore, R2 indicated the advantages of UPV against compressive strength. The experiment 
was investigated using grade concrete of G35 and G45 supplied by local ready mixed concrete in 
Kuching Sarawak. The cement content for each concrete grade was replaced with fly ash about 40 

percent increment from 20% to 60%. Waste material (Fly ash) used as cementitious material was
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collected from Sejingkat Power Corporation Sdn. Bhd. which is located in Pending Sarawak. The 
specimens used in the studies were made of l 50mm concrete cube. Specimens tested for UPV then 
followed by compressive strength at the age of 14, 28, 56, 90 and 360 days, within which, curing 
age was extended to 56 and 90 days to participate delay setting time of ready mixed concrete 
enhanced by fly ash. Meanwhile, a 360 day test was conducted for long term correlation between 
compressive strength and UPV purpose. Based on the compressive strength and UPV tests 
conducted in both concrete grades, clear relationship curves were drawn to describe highly 
agreement between two parameters measured. Compressive strength vs. UPV correlation curves 
recorded R2 values of 0.804 and 0.810 for G35 and G45 respectively. Therefore, the higher values 
of R2 indicate using UPV as non-destructive method developed greater confidence to replace 
destructive method (compressive strength) for long term strength monitoring with a faster and 
lower cost testing method.

Keywords: Ultra-sonic pulse velocity; fly ash; ready mixed concrete; non-destructive test, strength 
monitoring.

Assessment of Soil Gradation and Uniformity at Different Area in Sandakan

Iffah Wahida Jainia, NurEdriana Sarkawia, Nurul Husna Marzukia, 
Amir Nazaruddina, Farah Hafifee Ahmada

Faculty of Civil Engineering, Universiti Teknologi MARA, Jalan Meranek, 94300 Kota Samarahan, 
Sarawak, Malaysia

Abstract

Soil gradation and uniformity is very important to geotechnical engineering as an indicator of other 
engineering properties such as compressibility, shear strength, and hydraulic conductivity. Three 
different soil samples from different locations in Sandakan were tested to check the suitability of 
the samples as construction materials. Particle size distribution analysis from dry and wet sieving 
is carried out on particles coarser than 75µm and the results data were presented as a distribution 
curve with particle diameter along x-axis and percentage passing along y-axis. Based on the 
distribution curve of the three samples, it shows that the soil classification is Poorly Graded SAND. 
It indicates that the soil at the location has better drainage and more susceptible to soil liquefaction 
than a well graded soil because there are more void spaces in a poorly graded soil. The result will 
help a contractor or a developer to decide the best construction approach.

Keywords: Soil gradation, uniformity, particle size distribution, Sandakan



1" International Conference on Innovative Sciences and Technologies for Research and Education (InnoSTRE)2018, 18.20 Dec 2018

EN015

Leapfrogging to Malaysian Engineering Education 4.0: The Changing Skill 
Requirements in Embracing the Fourth Industrial Revolution

Alfonso Nelsona, Nur Afrina Aina Binti Nornizama, Najwa Ummairah Adrisa, Ahmad Zaidi 
Hampdena, Ahmad Fadzil Joblia

"Faculty of Civil Engineering, Universiti Teknologi MARA, 94300 Kota Samarahan, Sarawak, Malaysia

Abstract

Fourth Industrial Revolution (Industry 4.0) raise new challenges to Malaysian higher education. 
Universities need to transform the way educational programmes will be structured in the future. It 
is vital for universities to fulfill the requirements of the Industry 4.0 vision. One of the challenges 
is the adaptation of the Malaysian Higher Education to the requirements of this vision. As Faculty 
of Civil Engineering Universiti Teknologi MARA Cawangan Sarawak is within this changing 
education environment, our ultimate goal is to highlight the changing skill requirements towards 
embracing the Fourth Industrial Revolution in engineering education. The objectives of this paper 
focus on identifying necessary skills and knowledge required in Engineering Education 4.0. 
Therefore, the gaps between these Industry 4.0 requirements and current educational approach will 
be investigated. Finally some suggestions in enhancing academic curricular activities will be 
proposed in engineering education to meet the demands of the Industry 4.0. The findings of this 
research review will provide the direction for the educational transformation of the Malaysian 
Higher Education to adapt the engineering education in its effort to embrace the Fourth Industrial 
Revolution.

Keywords: Industry 4.0; Engineering Education
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Civil Engineering Students' Perception on Industrial Training: A Case Study in 
UiTM Sarawak

Siti Nur Dahlia Omara, Nurfatin Anisa Alias", Sazhalyana Lantonga, Noor Azland Jainudina, 
Morgan Jampia, Abang Fhaeizdhyallb

°Faculty of Civil Enigneering, Universiti Teknologi MARA, 94300 Kota Samarahan, Sarawak, Malaysia 
bAcademy of Language Studies, Universiti Teknologi MARA, 94300 Kota Samarahan, Sarawak, Malaysia

Abstract

Industrial training module is a compulsory requirement to be taken by engineering students for the 
completion of Diploma in Civil Engineering in UiTM Sarawak. Industrial training exposes the 
students to real-life experiences of engineering activities to improve their technical skills and 
reliability in the market. The duration of the industrial training is 8 weeks and they might be 
attached to any engineering related fields such as construction and consultancy. This study was 
conducted to analyze the civil engineering students' perception of industrial training after 
completing the module. Students were required to answer the questionnaires using Likert Scale 1 
to 5 (1 = Most Not Agreeable, 5 = Most Agreeable). A total of 55 students (semester 5, 6 and 7) 
had answered the questionnaire. The findings show that, majority of the students agreed that the 
industrial training placement helps in preparing them to face the challenging engineering industry. 

145



I" Intrmotionol Conference on Innovat . ' Sciences and Techr='ogies for research o, -J- Education (innoSTR.: ) 2018, 18 20 Dec 2018

Furthermore, more than half of the respondents suggested that the duration of the industrial 
training needs to be extended to at least 3 months.

Keywords: Perception, Civil Engineering student, Industrial Training

Design of Water Reticulation Pipeline Based on Population Growth Rate Projection 
for Kampung Lubuk Punggor Simunjan.

Jacqueline Michella Nathena, Jessica Nawi Entemanga, Rozifaj Kahara, Lannie Francisa, 
Clotilda Petrusa

'Faculty of Civil Engineering, Universiti Teknologi MARA, 94300 Kota Samarahan, Sarawak, Malaysia

Abstract

Water reticulation system is a system of engineered hydrologic and hydraulic components which 
provide water supply to the consumers through pipelines system. The water supply demand is 
greatly influenced by the population growth rate of an area. Therefore, accurate estimation of the 
population growth rate is important to ensure that the pipeline network can be designed to meet 
the water supply demand in long term. This paper presents, a water reticulation pipeline design for 
consumers in Kampung Lubuk Punggor, Simunjan based on the projected population growth rate 
-foc 25" yeärs. According to the Design Criteria and Standards for Water Supply System by the 
Public Work Department Malaysia, it is stated that water consumption for houses at rural area is 
about 150/litres/capita/day. Based on the standard's water consumption guide, the current 
population water demand for Kampung Lubuk Punggor, Simunjan, is only 1.736 Litre/sec. 
However, the 25-year population growth rate projection would forecast an increment of water 
demand of about 2.059 Litres/sec. The Hazen-Williams Formula is used to design the water 
reticulation pipeline system. From the analysis, an optimum design of the water reticulation system 
can be achieved through the accurate estimation of the population growth rate.

Keywords: Water reticulation system design; pipeline network; water supply; water consumption.

Implementing Open-ended Laboratory Experiment in a Civil Engineering Program

Amanda Yusaka, Corneliana Lamah Balintiana, Carldrick Junatan Jumbuna, Siti Zaidah Othmana, 
Rudy Tawiea

'Faculty of Civil Engineering, Universiti Teknologi MARA, 94300 Kota Samarahan, Sarawak

Abstract

This paper describes the implementation of an experiment in a civil engineering program at 
Universiti Teknologi MARA Samarahan Campus 2 using open-ended laboratory (OEL) approach, 
aimed at providing the opportunities for students to explore engineering theory through designing 
their own experiments or simulations. In OEL Level 3, buckling problem, which is a common 
phenomenon in structural analysis was provided to students where they worked in a group and
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explored the problem on their own. The instructors assisted the students by recommending suitable 
equipment and simulation software for the students to obtain data to carry out their investigations. 
This paper is the result of the collaboration between students and instructors on the teaching and 
learning process including development of laboratory objectives, theoretical background, data 
acquisition and reporting, discussion and conclusion.

Keywords: Engineering Education; Civil Engineering; Structural Analysis
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