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FOREWORD 

On behalf of MIPO, it is my great pleasure to invite you to the 1st E-
Symposium on Green Transformation of Agro Wastes. 

Agriculture activities are essential for food security and socioeconomic 
development in many countries. Malaysia, blessed with good climate and 
fertile lands, has a very productive agriculture industry that contributes 
between 7% and 8% of the country’s gross domestic product (GDP). 
Among the key agriculture products in Malaysia are palm oil, natural 
rubber, rice, sago, cocoa, and many different types of fruits. 

The production of these agriculture products normally generates a large amount of agro wastes. 
These wastes, if not disposed or managed properly, could increase environmental burden and 
cause economic loss. There needs to be a paradigm shift in how we deal with these wastes and a 
notable solution is to transition towards a circular economy. Since the wastes are renewable, they 
can be converted into clean energy and valuable materials through chemical or biological 
transformation. This idea has become one of the key research programmes in MIPO and I am 
delighted that a number of our researchers will be sharing their works with you during the 
symposium.  

I take this opportunity to thank the organizing committee and your participation for making this 
symposium a reality. I hope that this symposium can serve as a platform for exchanging ideas 
and establishing collaboration to address the latest opportunities and challenges in dealing with 
the agro wastes. 

Thank you. 

Professor Chan Eng Seng 

Director 

Monash-Industry Palm Oil Education and Research Platform (MIPO) 
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Event Details  

 

Monash-Industry Palm Oil Research Platform (MIPO) of Monash University Malaysia is pleased 
to invite you to the E-Symposium on Green Transformation of Agro Wastes, 2021 (E-
SGTAW, 2021), which will be held on the 23-24

th

 Feb 2021. Due to COVID-19, EGSTAW 2021 
will be held as an entirely virtual event. This symposium is organised in collaboration with the 
Malaysian Institute of Chemistry and the National University of Malaysia.  
 
Every year, Malaysia produces approximately 80 million tonnes of biomass from various 
agricultural commodities. This biomass can be sustainably sourced and   according to the 
National Biomass Strategy 2020, the biomass available could create RM 30 billion in additional 
gross national income and reduce 12% of the national carbon emissions. The biomass industry 
can contribute to the Circular Economy, in line with the agenda of the United Nations 
Sustainable Development Goals.  
 
In Malaysia, biomass can be derived from oil palm, timber, sugar cane, bamboo, coconut shell 
and fibre, rice husk, sago, cocoa and other agricultural plantation byproducts. The industries 
should trigger biomass-based new technologies or products demand. The research institution 
could carry out research to achieve the desired outcome that is currently useful for the nation. 
Strategic coordination is required to enhance the collaboration among the biomass feedstock 
owners, research institution, and technology providers.  
 
The biomass feedstock can be used in the following application areas: 
● Bio-energy in the form of solid or liquid fuel  
● Sustainable or eco-products or materials  
● Bio-agriculture products such as biofertiliser, animal feed and aqua feed. 
● Platform chemicals for the production of high-value chemicals  
  
 
The objectives of this symposium are  
● To provide a platform for engagement and collaboration between university researchers, 

industry and government agencies.   
● To identify the challenges and opportunities in biomass research and technology 

development.  
● To promote the biomass industry and the biomass research at both domestic and 

international levels. 
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Symposium Chairperson 

Dr. Pushpamalar Janarthanan (Monash University Malaysia, & Environment Green Chemistry 
Section committee member, Malaysian Institute Chemistry)  
 
Organizing Committee Members 
 

1. Associate Professor Phang Sook Wai (Tunku Abdul Rahman University College,  
       Malaysia & Environment Green Chemistry Section committee member, Malaysian Institute     

Chemistry) 
2. Associate Professor Wu Ta Yeong (Monash University Malaysia) 
3. Dr. Chee Chin Fei (University of Malaya & Environment Green Chemistry Section 

committee member, Malaysian Institute Chemistry)                  
4. Dr. Lee Yee Ying (Monash University Malaysia)      
5. Dr. Nurul Izzaty Hassan (Universiti Kebangsaan Malaysia & Environment Green Chemistry 

Section committee member, Malaysian Institute Chemistry)     
6. Dr Arshad Salema (Monash University Malaysia)      
7. Dr Thoo Yin Yin (Monash University Malaysia)      
8. Dr. Yeong Keng Yoon (Monash University Malaysia & Environment Green Chemistry 

Section committee member, Malaysian Institute Chemistry)   
9. Dato Associate Professor Yew Chong Hooi (Green Technology Section, Federation of 

Malaysia Manufacturers) 
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2. Associate Professor Juan Joon Ching (University of Malaya & Environment Green 
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THE	TENTATIVE	PROGRAM	OF	E-SGTAW,	2021	
 
DAY		 TIME	 SYMPOSIUM	SESSIONS	

DA
Y	
1:
		

23
rd
	F
eb

ru
ar
y	
20
21
	(T

ue
sd
ay
)	

0830-0900	 Registration	
	
	
0900-0915	

Chairperson:	1	Professor	Ammu	K	Radhakrishnan,	Jeffrey	Cheah	School	of	
Medicine	and	Health	Sciences,	Monash	University	Malaysia	

Opening	Remarks	
1.	Prof	Chan	Eng	Seng,	

Director,	Monash-Industry	Palm	Oil	Education	and	Research	Platform	
(MIPO),	and	Professor	of	Chemical	Engineering	at	School	of	Engineering,	

Monash	University	Malaysia.	
2.	Dr	Pushpamalar	Janarthanan	
(E-SGTAW	2021,	chairperson)	

Deputy	Director,	Monash-Industry	Palm	Oil	Education	and	Research	
Platform	(MIPO),	and	Senior	Lecturer	at	School	of	Science,	Monash	

University	Malaysia.	
0915	-	0945	
	

Keynote	Speaker	1:	Associate	Professor	Poon	Wai	Ching,	Department	of	
Economics	Director,	Graduate	Research	Programs	School	of	Business,	

Monash	University	Malaysia.	
“Upcycling	of	palm	oil	biomass	for	regenerative	agriculture”	

0945	-	1015	 Keynote	Speaker	2:	Prof	Khairiah	Hj	Badri,	Polymer	Research	Centre,	
Department	of	Chemical	Sciences,	Faculty	of	Science	&	Technology,	

Universiti	Kebangsaan	Malaysia.	
“Malaysia	scenario	in	practicing	the	3R	for	agricultural	waste	management	

–Waste	to	Wealth”	
1020	-	1040	
	

Invited	Speaker	1:	Dr	Tan	Joo	Shun,	School	of	Industrial	Technology,	
Universiti	Sains	Malaysia.		

“Enzymatic	hydrolysis	and	lactic	acid	bacteria	fermentation	to	unlock	the	
nutritional	value	from	soybean	residue,	Okara”	

1040	-	1100	 COFFEE	BREAK	
1100	-	1120	 Invited	Speaker	2:	Mr	Nik	Mohd	Farid	Mat	Yasin,	Chief	Engineer	I,	

Processing	&	Engineering,	Sime	Darby	Plantation	Research	Sdn	Bhd.			
“Transformation	of	byproduct	management	at	palm	oil	mill”	

1120	-	1140	 Invited	Speaker	3:	Dr	Wan	Zuraida	Binti	Wan	Mohd	Zain,	Faculty	of	
Plantation	and	Agrotechnology,	Universiti	Teknologi	MARA,	Jasin	Campus,	

77300	Merlimau,	Melaka,	Malaysia.		
“Phytochemistry	and	biological	activities	from	Malaysian	plant	waste	

material”	
1140	-	1200	

	
Speaker	1:	Dr	Mohd	Rakib	Mohd	Rashid,	Senior	Lecturer	/	Head	of	Crop	
Production	Programme	Faculty	of	Sustainable	Agriculture	Universiti	
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Malaysia	Sabah	90509	Sandakan,	Sabah,	Malaysia.		
“Oil	Palm	Empty	Fruit	Bunch	(OPEFB)	as	ruminant	feedstuff,	and	

substrates	for	mushroom	cultivation”	
1200	-	1300	 LUNCH	BREAK	
	
1300	-	1330	
	

Chairperson	2:	Dr	Chee	Chin	Fei,	Nanotechnology	&	Catalysis	Research	
Centre,	Universiti	Malaya	

Keynote	Speaker	3:	Prof	Ishak	Ahmad,	Deputy	Dean,	Research	and	
Innovation,	Department	of	Chemical	Sciences,	Faculty	of	Science	and	

Technology,	Universiti	Kebangsaan	Malaysia	(UKM).			
“Starch/Cinnamon	oil	biocomposite	Reinforced	Cellulose	nanocrystals	

(CNC)	from	Empty	Fruit	Bunch	(EFB)”	
1330	-	1400	

	
Keynote	Speaker	4:	Dr	Arshad	Salema	

Senior	Lecturer,	School	of	Engineering,	Monash	University	Malaysia.		
“Challenges	in	processing	agricultural	biomass	through	thermo-chemical	

process	using	microwave	irradiation”	
1400	-	1430	 Keynote	Speaker	5:	Prof	Sumiani	Yusoff,		

Director,	Institute	of	Ocean	&	Earth	sciences	(IOES)	chairperson,	UM	
Sustainability	&	Living	Labs	Secretariat	(UMSLLS).		

“UM	zero	waste	campaign	(UM	ZWC)’s	holistic	approach	in	integrating	
circular	economy	and	sustainable	development	goals	(SDGS)	from	higher	

educational	institution	experience”	
1430	-	1450	 Invited	Speaker	4:	Dr	Sivapalan	Kathiravale,	Senior	Manager,	

Environmental	Preservation	and	Innovation	Centre	Sdn	Bhd,	Bangsar,	
Kuala	Lumpur,	Malaysia	

“Commoditization	of	Malaysian	biomass:	Strategic	review”	
1450	-	1510	 Invited	Speaker	5:	Dr	Ragul	Paramasivam,	Co-Founder	and	CEO,	

Chimertech	Innovations	LLP,	VIF@TANUVAS,	Central	University	
Laboratory	Building,	Madhavaram	Milk	Colony,	Chennai,	India.		

“Sustainable	packaging	from	agricultural	waste”	
1510	-	1530	 Invited	Speaker	6:	Prof	Ts	Hidayah	Ariffin,	Faculty	of	Biotechnology	and	

Biomolecular	Sciences,	UPM	&	Deputy	Director	of	INTROP,	Universiti	
Putra	Malaysia.		

“Nanocellulose	from	oil	palm	biomass	as	an	effective	nucleating	agent	to	
improve	the	crystallization	behaviour	of	bioplastics”	

1530	-	1550	 COFFEE	BREAK	
1550	-	1610	 Speaker	2:	Mr	Jahid	Md	Islam,	PhD	student,	School	of	Science,	Monash	

University	Malaysia.		
“Application	of	dietary	fiber	extracted	from	pineapple	waste	to	reduce	

glycemic	index	of	foods:	Effect	of	gamma	radiation”	
1610-	1630	
	

Speaker	3:	Dr	Thenapakiam	Sathasivam,	Research	Fellow,	Monash-
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Industry	Palm	Oil	Education	and	Research	Platform	(MIPO),	Monash	
University	Malaysia.		

“Semi	derivative	polymers	from	oil	palm	empty	fruit	bunch	and	their	
applications”	

1630	-	1650	 Speaker	4:		Mr	Mohamad	Shazeli	Che	Zain,	PhD	student,	Universiti	Putra	
Malaysia.		

“Waste	to	wealth:	an	integrated	sustainable	process	for	extraction	and	
enrichment	of	flavonoids	as	high-value	chemicals	from	oil	palm	leaves”	

1650	-	1710	 Speaker	5:		Ms	Noorafizah	Murshid,	Faculty	of	Engineering,	Universiti	
Malaysia	Sabah.	“Vegetable	waste	composting:	Effect	of	chicken	manure	

addition”	
1710	-	1730	 Speaker	6:		Mr	Victor	Zhenquan	Ong,	PhD	student,	Monash	University	

Malaysia.		
“A	combined	pretreatment	with	ultrasound-assisted	alkaline	solution	and	

aqueous	deep	eutectic	solvent	for	enhancing	delignification	and	
enzymatic	hydrolysis	from	oil	palm	fronds”	

	
DAY	 TIME	 SYMPOSIUM	SESSIONS	

DA
Y	
2:
	

24
th
	F
eb

ru
ar
y	
20
21
	(W

ed
ne

sd
ay
)	

0900	-	0915	 Registration	

	
0915	-	0945	

	

Chairperson	3:	Associate	Prof	Wu	Ta	Yeong,	School	of	Engineering,	
Monash	University	Malaysia	

Keynote	Speaker	6:		Mr	Danny	Ng	Kian	Boon,	Vice	President,	Malaysia	
Biomass	Industries	Confederation	and	CEO	of	Green	Technology	Section,	

MTS	Fibromat	Bhd.	“Bio-Engineering	applications	using	sustainable	
agricultural	substrates”	

0945	-	1015	
	

Keynote	Speaker	7:	Associate	Professor	Abu	Zahrim	Yaser,	Chemical	
Engineering	Programme,	Faculty	of	Engineering,	Universiti	Malaysia	

Sabah,	88400	Kota	Kinabalu,	Sabah,	Malaysia.		
“Palm	oil	mill	and	food	wastes	composting:	perspectives	and	challenges”	

1015	-	1045	
	

Keynote	Speaker	8:	Dr	Pushpamalar	Janarthanan,	Deputy	Director,	
Monash-Industry	Palm	Oil	Education	and	Research	Platform	(MIPO),	and	

Senior	Lecturer	at	School	of	Science,	Monash	University	Malaysia.		
“Sustainable	circular	economy	and	current	research	direction”	

1045	-	1100	 COFFEE	BREAK	
1100	-	1120	 Invited	Speaker	7:	A/P	Norsyahariati	Nik	Daud,	Department	of	Civil	

Engineering,	Faculty	of	Engineering,	Universiti	Putra	Malaysia,	Serdang,	
Selangor,	Malaysia.	

“Strength	enhancement	of	problematic	soils	with	palm	oil	fuel	ash	–	
based	geopolymer”	
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1120	-	1140	 Speaker	7:	Ms	Nurul	Hana	Ismail,	Faculty	of	Plantation	and	
Agrotechnology,	Universiti	Teknologi	MARA	(UiTM),	Cawangan	Melaka,	

Kampus	Jasin,	Merlimau,	Melaka.		
“Weed	extract	as	an	alternative	to	control	Sitophilus	oryzae,	rice	stored	

product	insect”	
1140	-	1200	 Speaker	8:	Ms	Nurul	Fariha	binti	Mohd	Idrus,	Postgrad	student	of	Faculty	

of	Applied	Science	UiTM	Shah	Alam.		
“Modification	of	biochar	with	magnesium	compound	for	precipitation	of	

struvite	for	phosphorus	removal”	
1200	-	1220	 Speaker	9:	Mr	Muhammad	Aidil	Mat	Isa,	Student,	Faculty	of	Plantation	

and	Agrotechnology,	Universiti	Teknologi	MARA,	Jasin	Campus,	77300	
Merlimau,	Melaka.		

“Sugarcane	waste	as	an	alternative	source	of	nutrition	for	ruminant	
livestock”	

1220	-	1300	 LUNCH	BREAK	
	

1300	-	1330	
	

Chairperson	4:	Assoc.	Prof.	Dr	Phang	Sook	Wai,	Department	of	Physical	
Science,	Faculty	of	Applied	Sciences,	University	Tunku	Abdul	Rahman	

University	College,	Kuala	Lumpur	
Keynote	Speaker	9:	Dr	Mohammad	Jawaid,	Laboratory	of	Biocomposite	
Technology,	Institute	of	Tropical	Forestry	and	Forest	Products	(INTROP),	

Universiti	Putra	Malaysia.		
“Agro	wastes	as	potential	materials	for	food	packaging	applications”	

1330	-	1400	
	

Keynote	Speaker	10:	Dr	Mubarak	Ahmad	Khan,	Chief	Scientific	Officer,	
Bangladesh	Atomic	Energy	Commission,	Sonali	Bag	Project,	Bangladesh	

Jute	Mills	Corporation,	Ministry	of	Textiles	and	Jute,	Bangladesh.		
“Innovative	and	cost	effective	techniques	for	recycling	cellulosic	wastes	

from	jute	and	cotton	industries”	
1400	-	1420	 Speaker	10:	Dr	Anand	Veeramachineni,	Solution	Specialist	Databases	

(Australia	&	New	Zealand),	Springer	Nature,	Australia.		
“Identifying	and	Evaluation	biomass	derived	nanomaterials	using	A&I	

discovery	tool”	
1420	-	1440	

	
Speaker	11:	Ms	Mary	Ling	Hui	Yee,	PhD,	School	of	Science,	Monash	

University	Malaysia.		
“Plastic	consumption	in	Malaysia	and	current	trend	of	biodegradable	

plastics”	
1440	-	1500	 Speaker	12:	Mr	Ang	Wei	Seng,	Tunku	Abdul	Rahman	University	College.	

“Optimizing	the	pyrolysis	temperature	of	the	oil	palm	empty	fruit	
bunches	(OPEFB)	based	on	the	nickel	and	copper	ions	removal	efficiency	

in	water”	
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1500	-	1520	 Speaker	13:	Dr	Nurun	Nadhirah	Md	Isa,	Faculty	of	Applied	Sciences,	
Universiti	Teknologi	MARA	Pahang,	Malaysia.	

“Production	of	recycle	paper	from	pineapple	leaf	fibre	(PALF)	“	
1520	-	1540	 COFFEE	BREAK	

	
1540	–1600	

Chairperson	5:	Assoc.	Prof.	Dr	Juan	Joon	Ching,	Nanotechnology	and	
Catalysis	Research	Centre,	Universiti	Malaya	

Speaker	14:		Mr	Cornelius	Basil	Tien	Loong	Lee,	PhD	Monash	University	
Malaysia.	“Production	of	furfural	using	oil	palm	fronds	and	aqueous	

choline	chloride-oxalic	acid”	
1600	–1620	 Speaker	15:		Mr	Leong	Wai	Hong,	PhD,	Department	of	Fundamental	and	

Applied	Sciences,	Universiti	Teknologi	PETRONAS.		
“Sustainable	microalgal	biomass	generation	via	sequential	flow	baffled	
microalgal-bacterial	photobioreactor	in	enhancing	microalgal	nitrogen	

assimilation	from	nutrient-rich	wastewater”	
1620-	1640	 Speaker	16:		Mr	Mohammad	Rusdi	Jabani,	Student,	Faculty	of	Plantation	

and	Agrotechnology,	Universiti	Teknologi	MARA,	Jasin	Campus,	77300	
Merlimau,	Melaka.		

“Reflexology	Path	from	Palm	Kernel	Shell”	
1640	-	1700	 Speaker	17:	Mr	Muhammad	Nur	Afzal	Bin	Zainol,	Student,	Faculty	of	

Plantation	and	Agrotechnology,	Universiti	Teknologi	MARA,	Jasin	
Campus,	77300	Merlimau,	Melaka.		

“KAL	Durian	Plywood”	
1700	-	1720	 Speaker	18:	Ms	Nazatul	Nazihah	Binti	Nor	Azmee,	Student,	Faculty	of	

Plantation	and	Agrotechnology,	Universiti	Teknologi	MARA,	Jasin	
Campus,	77300	Merlimau,	Melaka.		

“Pineapple	Leave	Box”	
1720	-	1740	 Speaker	19:	Dr	Nor	Azam	Endot,	Chemistry	Department,	Faculty	of	

Science,	Universiti	Putra	Malysia,	43400	Serdang,	Selangor.		
“Selective	conversion	of	2,5-hydroxymethylfurfural	(HMF)	to	2,5-

dimethylfuran	(DMF)	over	Co	and	Ni	based	catalysts”	
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Keynote Speaker 1 

 

Upcycling of palm oil biomass for regenerative agriculture 
 
 

Wai Ching Poon 
 

Department of Economics Director, Graduate Research Programs  
School of Business, Monash University Malaysia. 

*Email: Poon.wai.ching@monashedu 
 
 
 
 

 

Abstract 

The palm oil industry is a mature industry with sustainability and environmental impact 
standards that often clash with market-oriented transnational standards in policy process and 
priorities. Given the backdrop of pandemic disruptions and the phasing out of harmful biofuels 
mandated by the European Delegated Regulation, it is imperative for the industry to build up 
resilience and increase sustainability intensification activities of upstream industries. However, 
current business-as-usual practices tend to be linear without regenerative sustenance 
consideration in feedstock-Fresh Fruit Bunches). In addition, governance and standard practices 
by industry players in the palm oil producing countries have not caught up with this complex 
new reality. This limitation has resulted in a deficit in visualising the interactivity between 
economic and environmental factors. Hence, it is essential to develop a comprehensive circular 
economy framework which captures the interdependency of economic and environmental factors 
in implementing a resilient sustainability intensification industry practice. Here, a case study of 
the deployment of upcycling biomass waste as bio-organic fertilisers (BOF) can be a benchmark 
for a Circular Economy framework that encapsulates sustainability concerns, financial viability 
and regulatory compliance, providing insight to researchers, policy makers and other 
stakeholders on how to satisfy these competing concerns and bridging the cross-disciplinary 
deficits.  
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Abstract  
The agricultural sector in Malaysia plays a significant role in the overall economic 
growth.  Department of Statistics reported that the agricultural sector generates 8.1% or RM89.5 
billion  to the Gross Domestic Product (GDP) in 2018. Globally, 998 million tonnes of 
agricultural  waste is produced per year and in Malaysia, 1.2 million tonnes of agricultural waste 
is disposed  of into landfills annually at approximately 0.122 kg/cap/day in 2009 which is 
projected to reach  0.210 kg/cap/day by 2025. Hence, solid waste management plays an 
important role in  maintaining a sustainable environment of agricultural waste. Agricultural 
wastes from agro-based industries, such as animal waste (manure, animal carcasses, herbicides, 
etc), food  processing waste (production of processed food), crop waste (vegetables, fruits, 
flowers,  pruning, etc.) and hazardous and toxic waste (pesticides, insecticides, herbicides, etc) 
have  increased by more than threefold. The main problem of agricultural activities is the 
improper  agricultural waste management system. Therefore, research is needed to focus 
on  Sustainable Agricultural Waste Management System particularly to protect public health 
(SDG  3 - Ensure healthy lives and promote well-being for all at all ages; SDG 11-Make cities 
and  human settlements inclusive, safe, resilient and sustainable) and environment (SDG 6-7- 
Sustainable management of water and modern energy; SDG 11-Sustainable cities; SDG 15-  
Protect ecosystem). Therefore, it is important to provide new method in agricultural 
waste  management system in order to achieve sustainable agriculture.  
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Abstract 
 
Starch/cinnamon oil (CO) biocomposite reinforced with cellulose nanocrystals (CNC) from 
empty fruit bunch were successfully prepared using solution casting technique. The first stage of 
the research was the extraction of cellulose which in alkaline and bleaching treatment. The 
extracted cellulose was later hydrolysed with acid sulphuric solution to produce cellulose 
naocrystals. The research is also involved the investigation on the effect of cinnamon oil (4 to 
32% wt) into starch films, in terms of mechanical, antimicrobial, morphological and water 
absorption test. Antimicrobial analysis was determined through disk diffusion method on four 
different types of microorganism which is bacillus cereus, bacillus subtilis, aspergillus niger and 
aspergillus bransilensis. As a result, antimicrobial activity and thermal properties of 
starch/cinnamon film increase with cinnamon contents. In contrast, the tensile strength decreased 
with increasing cinnamon oil. The research also examined the effect of CNC loading at 2, 4 and 
8% in starch/cinnamon oil film. The properties of biocomposite were determined through tensile, 
antimicrobial analysis, FESEM analysis, TGA and water absorption test. It was found that tensile 
strength was successfully improved with the addition of CNC. In addition, starch/cinnamon 
biocomposites with 4% CNC showed the optimum tensile and antimicrobial properties. The 
morphological analysis showed a good dispersion and interfacial adhesion between CNC and 
starch/CO. It was found that thermal properties of biocomposites also increased with the addition 
of CNC.  
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Abstract 

 

In the past decade, a large and growing body of literature has focused on the development of 
microwave (MW) biomass pyrolysis technology. Most of these research works were carried out 
as a proof of concept at lab-scale and on small samples. Although several researchers have 
highlighted the benefits and advantages of MW pyrolysis technology over conventional 
pyrolysis, but it is still surrounded by critical technical challenges that might hinder the scale-up 
and commercialization of MW pyrolysis technology. Most of the previous studies have not 
reported the challenges faced by MW pyrolysis technology and its relationship with commercial 
advancements. Therefore, the main aim of this presentation was to bring forth the challenges of 
MW biomass pyrolysis technology and how this will affect the commercialization process. The 
challenges are divided into feedstock (biomass), process (technology), and product. Most of the 
past research work presented the quantity (yield), quality and analysis of products without proper 
attention to the fundamental properties such as dielectric properties, thermo-economic analysis, 
rector design, and temperature measurement. The results obtained from the MW processing of 
biomass are still controversial. One of the reasons is the lack of systematic and inclusive research 
work that can provide a way forward to the development of large-scale commercial technology. 
The major question is where the products will be used and their current market demand? Further, 
a consortium and a collaborative based research work are proposed that can lead to the 
systematic development of MW pyrolysis technology.                      
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Abstract 
 

With global inundated challenges related to waste generation especially food waste, higher 
educational institutions being one of the primary generators of food waste have initiated 
integrated waste management system in order to address these challenges. With a total of 20 
public-funded universities and more than 200 private-funded colleges, it becomes essential for 
higher educational institutions authorities to be committed in reducing in-house food waste 
generation. Recycling of food waste helps university to save in disposal cost as well as reduce 
the environmental burdens. This paper aims to showcase the environmental and financial 
benefits of the Universiti Malaya Zero Waste Campaign (UM ZWC) initiatives as a strategy to 
promote circular economy with quantification of avoided carbon emission and monetary saving 
from UM ZWC initiative from 2012 till 2019. Results showed that treating food waste and 
garden waste as a resource could yield large carbon emission reduction. The expansion of UM 
ZWC initiative on urban farming in 2020 has provided an essential showcase on how an 
integrated food waste management via recycling method can be done. Sustainable Development 
Goal (SDG) 12 highlight a critical point on the importance of responsible production and 
consumption. In achieving sustainable economic growth and paving ways for sustainable 
development require us to urgently reduce our ecological footprint by changing the way we 
produce, consume goods and resources, and eventually manage our waste more responsibly. The 
result of this study indicates the need to promote the implementation of integrated solid waste 
management system in higher educational institutions because it will assist in reducing its 
institutional carbon footprint and waste disposal costs but also provides the opportunity on 
‘green’ financial gain in promoting circular economy in a practical manner. Hence, SDG12 in 
particular and circular economy works hand-in-hand as a guiding principle in the implementation 
of these initiatives. 
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Abstract  

For decades, we’ve produced the bulk of our food through industrial agriculture—a system 
dominated by large  farms growing the same crops year after year, using enormous amounts of 
chemical pesticides and fertilizers that  damage soils, water, air, and climate. Bioengineering or 
Biological engineering is the application of principles of  biology and the tools of engineering to 
create usable, tangible, economically-viable products. Recycling these  agricultural waste 
materials that are found in abundance can avoid deleterious environmental hazards and 
their  incorporation in constructions has actually produced products towards sustainable industry. 
The findings presented here are not only beneficial economically and environmentally, but also 
provide the industry with technical information on valuable resources that could have key roles 
in meeting the challenges of sustainable construction in today’s world. The high demand of 
natural resources due to rapid urbanization and the disposal problem of industrial and 
agricultural wastes have created opportunities for utilizing these wastes. Hence,  Fibromat has 
manufactured a series of products which utilizes agricultural waste materials such as paddy 
straw  wattles, palm oil fiber and coconut fiber. These agro-waste materials has been turned into 
a series of products by Fibromat for erosion control which are economical, biodegradable, user 
friendly. Waste materials incorporated into erosion control products could enable the 
construction industry to become more sustainable and economical, and they provide solutions to 
other related ecological, sociological and economic problems. 
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Abstract 

Palm oil mill and food wastes are among the major organic waste in Malaysia.  These wastes can 
be converted into soil conditioner through composting. Composting is an accelerated 
bioconversion of organic matter to humic substances known as compost. The research findings 
and its challenges on the composting of palm oil mill wastes e.g. empty fruit bunches, sludge as 
well as food wastes will be highlighted. Some activities related to transferring the lab-based 
composting knowledge into community will also be shared.   Prior to that, fundamentals of 
composting e.g. bioprocess, system and maturity evaluation will be introduced.  
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Abstract 
 

In 2021, the circular economy is empowered with companies in line, taking back the used 
products and develops new and less wasteful systems. More brands companies employ reusable 
packaging (refill stations, reusable coffee cups), eliminate extra packaging, bans single-use 
plastics and gaining incentive reduced tax for products refurbished for resale. People at the 
designing stage of products make decisions that influence things towards a more circular 
economy. The circular economy could be achieved with the inclusion of natural polymers into 
the products without compromising the functionality and performances of the products. This 
attempt is also associated with the need to decrease or maintain the carbon footprint in the 
environment. The research projects adhere to the 2030 agenda of the UN's Sustainable 
Development Goals to ensure an inclusive and meaningful socioeconomic development towards 
a more prosperous society. It adheres to 4 out of the 17 goals, which are SGD 2 (zero hunger), 
SGD 6 (clean water and sanitation), SGD 12 (Responsible consumption & production) and SGD 
15 (Life on land). The research directions are to develop biodegradable polymers for 
compostable plastics and control release of active agents for various industrial applications such 
as drug delivery, tissue engineering and wound healing, and antimicrobial medical devices, 
adsorbents in wastewater treatment, functional food, fertilizer carriers cum super-absorbents.  
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Abstract 
	

Biomass is abundantly available worldwide as waste generated during processing from 
agricultural wastes, and Industrial/municipal solid wastes. Malaysia generates large amounts of 
wood and agricultural residues, the bulk of which are not being currently utilised for any further 
downstream operations. The oil palm industry in Malaysia produced abundant amount of agro 
wastes in the form of trunks, fronds, and empty fruit bunches (EFB). Among the various dry 
fibrous biomass from oil palm tree, EFB fibres constituents more than 70%. Agro wastes can be 
used as an alternative promising material for food packaging applications. Oil palm industrial 
can explore this opportunity to reduce environmental hazards while explore it as potential 
materials for food packaging products. Compostable and degradable packaging materials are 
gaining potential demand in recent years as alternative packaging materials due to public 
awareness and government regulation in different part of world. In this talk I try to cover 
potential and importance of agro wastes for packaging applications. It will also discuss about 
pulping process of oil palm biomass for development of safe compostable and biodegradable 
pulp moulding products. 
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Abstract 

Jute and cotton based industries are the leading foreign currency earning sectors in Bangladesh. 
While producing the goods, these industries also generate tons of cellulosic wastes like jute 
caddies, waste fabrics, fiber cuts etc. which are mainly dumped, composted or burned for energy 
recovery. However, these processes are not efficient enough and the resource to recovery ratio is 
very low. Besides, sometimes, these wastes are contaminated with synthetic fiber wastes which 
make them more difficult to process. In this research, recycled polyester was recovered in the 
form of terephthelic acid from synthetic polymer/natural fiber mixed fabric waste. Besides, 
spandaex was also recovered as pure form. Moreover, the cotton/ viscose/ rayon present in the 
fabrics decolorized in the terephthelic acid and spandaex extraction processes and so could be 
used to produce recycled yarns without further chemical processing. Fabrics prepared from these 
recycled yarns required less pretreatment and thus saved time and money due to less chemical 
consumption and less virgin fiber requirement. Furthermore, carboxymethyl cellulose (CMC), 
cellulose nanocrystals (CNC), regenerated cotton, cuprammonium rayon etc. were also prepared 
from jute and cotton wastes. Samples were characterized by FTIR spectroscopy, XRD, degree of 
substitution (DS), molecular weight, viscosity, purity, NaCl content and gel content. Overall 
results suggested that high quality terephthalic acid, spandex, CMC, CNC, regenerated cotton 
and cuprammonium rayon could be prepared from jute and cotton wastes.  
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Abstract 

With the growth in popularity of soybased products, the amount of okara being produced is 
increased drastically. Okara has high nutritive value, reusing it as a substrate for microbial 
fermentation is an economical and environmental friendly option. This work attempted to reuse 
okara as a potential functional food ingredient. The study revealed that enzymatic hydrolysis and 
fermentation of okara with probiotic enhanced its nutrient profile. The enzymatic hydrolysis of 
okara using Viscozyme L under optimal conditions (8.0 % w/v, 50 °C, pH 3.0, and 4h) increased 
reducing sugar content to 4.6 mg/mL. The released sugars included sucrose, glucose, fructose, 
arabinose, and raffinose. Raffinose is prebiotic with proven health properties. The treated okara 
was subjected to solid-state fermentation using probiotic Lactobacillus acidophilus ATCC 4356. 
The study revealed that the nutritional value in fermented okara was greatly improved. 
Fermented and non-fermented okara extracts were analyzed using the metabolomic approach 
with GC-MS. The metabolomic composition and antioxidant activity (by DPPH, ABTS and 
FRAP tests) were improved after the fermentation of okara by L. acidophilus. Lactic acid, 
succinic acid and acetic acid were produced in the fermentation. The metabolites were traced 
back to their respective biosynthesis pathways, in order to understand the biochemical reactions 
being triggered during the fermentation processes. The findings of this entire work open up the 
possibility of employing fermented okara as a potential functional food ingredient for human 
diet. 
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Abstract 

Palm oil industry is one of the main drivers in the Malaysian economy with export value of about 
RM72 billion (MPOC). With high volume of oil palm processed annually, byproducts 
management is an important aspect of the palm oil industry to ensure sustainable and ecofriendly 
production of palm oil.  Empty fruit bunch (EFB), decanter cake, pressed fiber and palm oil mill 
effluent (POME) are among the major byproducts from palm oil mill. Integrated byproduct 
management is important to ensure that these byproducts can be turned into wealth. Mulching of 
EFB allows return of nutrient and soil conditioning to the estate, the use of pressed fiber as boiler 
fuel and treated POME for irrigation are among the current solution implemented in the industry. 
However, there are still opportunities to improve the current system such as addressing the 
emission of greenhouse gases and odor from the POME treatment. Sime Darby Plantation 
Research Sdn. Bhd. studied integration of several solutions into one integrated process which 
eliminates previous issues and improved process efficiency. Integration of composting and 
electro oxidation process allows for elimination of ponding system, methane avoidance, 
generation of colorless and clear effluent and converting decanter cake and EFB into high value 
organic fertilizer. With this integration, more value can be derived out from the byproducts of 
palm oil mill.  
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Abstract 

Malaysia is known as one of the 12th mega biodiversity countries that offer a plethora of natural 
resources to facilitate numerous researches in the quest of a novel compound discovery. Natural 
products (NPs) are small organic molecules that produced mostly by microorganisms and plants, 
and many of them have enormously benefited human health and agriculture. Humans have been 
using the potent action of NPs for multiple purposes from medicinal to cosmetic and recreational 
use as well as in agriculture. In agriculture, NPs have been applied as fungicides, insecticides, 
and herbicides that have contributed substantially to the increases of crop yield and quality 
worldwide. In this regard, participation of researchers phytochemist is crucial. The drug 
discovery based on natural products is among others to exemplify the role of phytochemist in 
rectifying the opportunity and challenges in realising the value of plant waste material. This 
presentation discusses on few examples on previous and current work in particular focusing on 
plant waste material from Dipterocarpacae, Cyperacea and Vitaceae family. This is based on the 
fact that these extracted parts comprised of triterpenoid, flavonoid, arylpropanoid, and 
oligomeric resveratrol anti-microbial and antioxidant agents from natural products.  
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Abstract 

 

Biomass is a renewable resource in Malaysia which has the potential to become a major 
contributor to the Malaysian Economy while boosting the Green Energy Sector and mitigating 
Climate Change. To achieve these great heights that have been envisioned for this sector it is 
imperative that the Government, Industry and Academia work together in harnessing the 
potential of the Biomass Industry. The idea is to release the biomass from the mills and allow for 
this material to be traded freely in a ‘Materials Market’. This kind of market already exist in the 
USA and in other countries in the world and Malaysian could learn from this experience. 
Towards this, EPIC and MBIC is proposing to form a working platform which will work as the 
‘Value Wheel’ that will harness the value from the biomass industry. This platform will become 
the platform to raise, discuss and highlight solutions which the industry can uptake to drive the 
Biomass Industry forward for Malaysia with the necessary input and help from the Government 
and Academia. The representation to this platform should be from the working level, where 
issues could be resolved, and proposed interventions could be escalated to the various ministries 
for support. There is a ranking system that is being proposed to evaluate the environmental 
performance of the mills and it can be used as a yard stick that will show the commitment of the 
mills towards the environment. This can then be used as a tool locally and internationally to trade 
both palm oil and biomass. 
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Abstract 

 
Bioplastics are derived from renewable, plant-based sources such as vegetable plants and oils or 
wood chips and are a potential alternative to fossil-fuel derived plastics. Agricultural wastes 
(biomass) can be used for designing a diversified range of bioplastics which could boost 
management of crop waste. One way to look at the crop burning issue in India is to use these 
wastes for bioplastics. Currently, bioplastics represent about 1% of the about 320 million tons of 
plastic produced annually. But with rising demand and with more sophisticated materials, 
applications and products emerging, the market is already growing each year. PLA is a 
biodegradable thermoplastic polyester produced both from fossil and renewable resources and 
this majorly replaces synthetic plastics. Besides, starch, cellulose, lignin, proteins from agro 
wastes are the other commonly available sources for biodegradable plastics produced from agro 
wastes. Mulberry stems and leaves from mulberry plants grown near Bangalore, India are used as 
raw materials for the production of eco-friendly food packaging trays for vegetables and fruits.  
Rice straw has starch, cellulose and lignin contents. A chemical pulping technology can be used 
to convert straw into paper and cardboard for packaging. This method is based on extraction of 
cellulose from rice straw to make paper where 65% of rice straw is converted into pulp, which 
can be used in paper and cardboard industry. Rice straw is a very good packaging material 
because of compaction resistance and resiliency. Sugarcane bagasse is the abundant by product 
of sugarcane industry and the ratio of extracting cellulose from sugarcane waste is 45% (i.e. 450 
Kg from one to of waste) and this is extensively used in food packaging industry. Though agro 
wastes are widely used to produce bioplastics, the biggest challenge remains with respect to food 
packaging as this must be able to provide a barrier to oxygen permeation, so the food doesn’t 
spoil during storing and transporting. Recently, applications of innovative biocomposites could 
help to provide new food packaging materials with improved mechanical, barrier, antioxidant, 
and antimicrobial properties. 
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Abstract 

Cellulose nanofibrils (CNF) is a type of nanocellulose which can be produced via mechanical 
processing of lignocellulosic material. CNF is renewable, biodegradable and has superior 
mechanical properties. As a nanomaterial, it has great potential to be used in bioplastics to 
improve its mechanical properties, since bioplastics are generally regarded as a plastic material 
with lower mechanical properties as compared to the petroleum-based plastics. Other 
shortcomings of bioplastic are low crystallization temperature and low crystallization rate, which 
contribute to the slow solidification during processing and hence limits its commercial 
application. The use of nanofillers such as carbon nanotubes, graphene and metallic 
nanoparticles are commonly used to improve the mechanical properties of polymers. With 
regards to bioplastics, a renewable and biodegradable nanofiller is preferred to suit its organic, 
natural and sustainability. In our research, CNF is used as a nanofiller in polylactic acid (PLA) 
biopolymer to improve both the mechanical and crystallization properties. The use of only 3wt% 
of CNF was found to improve the crystallization rate of the PLA by 65-fold as compared to the 
neat PLA. In addition, the incorporation of CNF in the PLA improved the mechanical properties 
of the PLA in terms of its tensile strength and Young’s modulus. These findings suggest the CNF 
from oil palm biomass as a superior nucleating agent and reinforcement material, with the 
advantage of being biodegradable, renewable and lightweight – the important characteristics of 
nanofiller for bioplastics which may promote the use of these bioplastics towards a more 
sustainable environment.     
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 Abstract 

Soil stabilization is a common way for construction on problematic soils that generally possessed 
high compressibility and low bearing capacity. One of common technique for soil stabilization is 
to mix the problematic soil with cement. However, the emission of carbon dioxide due to cement 
production in construction field has become an environmental issue. At the same time, Malaysia 
as the second largest exporter of palm oil has been facing problem in disposing palm oil fuel ash 
(POFA) waste material. Thus, the aim of this study was to investigate the potential of locally 
available by-product, POFA to replace conventional ordinary Portland cement (OPC) in soil 
stabilization using geopolymer method. POFA, which is high in silica and aluminum content was 
found to exhibit pozzolanic nature. In this study, POFA was added to the problematic soils by 
10%, 15% and 20% to its dry weight and alkaline activator, 12M sodium hydroxide, NaOH was 
added in solid to liquid ratio of 0.8 and 1.0. Physical properties of engineering geotechnical and 
unconfined compressive strength (UCS) due to 28 days curing ages of problematic soils and 
stabilized soils were studied. The problematic soil is classified as high plasticity silt and the 
POFA used is classified as Class C ashes with relatively higher calcium oxide (CaO) content. 
With the addition of POFA-based geopolymer, the optimum moisture content of the mixture 
showed a decrement while its maximum dry density increased. The compressive strength of all 
sets of POFA-based geopolymer stabilized soils were much higher than the initial soils for at 
least 36.8%. The soils stabilized with 20% POFA and 1.0 solid to liquid ratio has recorded the 
highest compressive strength and therefore be recommended as the optimum set for a good 
strength in UCS test. 

 

 
 



	
E-Symposium on Green Transformation of Agro Wastes (E-SGTAW, 2021)  
 

30	
	

 
 

Oral Presenter 1 

 

Oil Palm Empty Fruit Bunch (OPEFB) as ruminant feedstuff, and substrates for 
mushroom cultivation 

 

Rakib, M.R.M.1*, Zaihan, Z.1, Yaakub, H.2, Clament, C.F.S.1, Nur Nazratul, F.M.Y.1, Lee, 
A.M.L.1, Normaidah, D.1 

1 Faculty of Sustainable Agriculture, Universiti Malaysia Sabah, 90000  
Sandakan, Sabah, Malaysia. 

2 Department of Animal Science, Faculty of Agriculture, Universiti Putra Malaysia,  
43400 Serdang, Selangor, Malaysia. 

*Email: rakibmrm@ums.edu.my 
 

 
Abstract 

Oil palm cultivation generate large volume of organic wastes rich in lignocellulosic composition. 
Utilizing these biomasses may provide a more sustainable solutions in managing the 
environment, and in production of agricultural products. Two independent studies were 
conducted to: (i) evaluate the biological delignification of oil palm empty fruit bunch (OPEFB) 
using a fungus (Ganoderma lucidum) to improve rumen digestibility; and (ii) identify OPEFB-
based substrate formulations for growth and yield of mushroom (Lentinus sajor-caju) using a 
mixture design response surface methodology (MDRSM). In the first study (objective i), OPEFB 
was inoculated with G. lucidum fungus, incubated for 12 weeks. Then, the lignocellulosic 
compositions, and In-vitro rumen digestibility of dry matter (IVDMD) and organic matter 
(IVOMD) were analyzed. Whereas, for the second study (objective ii), various combinations of 
substrate for mushroom cultivation were formulated using OPEFB, sugarcane bagasse (SB), and 
wood sawdust (WSD) according to the MDRSM. Performance of the substrate formulations was 
evaluated based on the growth and yield of Lentinus sajor-caju. It was found that biological 
treatment using fungus (G. lucidum) on OPEFB has significantly degraded the lignin, cellulose, 
and hemicellulose by 41%, 20% and 27%, respectively. The delignification of OPEFB boosted 
the in-vitro rumen digestibility, where the IVDMD and IVOMD was improved by 104% and 
96%, respectively. On the other hand, the use of 100% OPEFB as mushroom cultivation 
substrate showed similar growth and yield performance as compared to the control (100% 
WSD). The MDRSM analysis revealed the combination of all three materials in same ratio 
showed best fresh weight, and the use of 100% OPEFB showed best dry weight of L. sajor-caju. 
Findings from both studies indicated a potential of utilizing OPEFB as mushroom cultivation 
substrate, and then the used substrate further utilized as one of the ingredients in ruminant 
feedstuff prior to biological delignification by the fungus. 
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Abstract 
 

In the present work dietary fiber was extracted from pineapple-shell waste and irradiated by 
gamma radiation to increase its bioactivity. The effect of various radiation doses on the 
morphological, physical and chemical properties was studied. Dietary fiber treated with 20 kGy 
showed higher water swelling capacity compared to un-irradiated fiber. Gamma radiation 
treatment also led to significantly higher fat and glucose binding capacity of the extracted dietary 
fiber. In vivo study revealed that gamma radiation treated dietary fiber significantly reduced the 
glycemic index of intake foods. Experimental rabbits fed irradiated dietary fiber mixed glucose 
showed 25% less blood glucose content compared to the rabbits fed only glucose after 45 
minutes of glucose administration. All of the experimental results suggested that the pineapple 
shell could be a very rich source of dietary fiber which functionality to reduce glycemic index 
could be boosted by gamma radiation treatment. 
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Abstract 

Several polymers of both natural and synthetic origin have been used for a variety of industrial 
applications. Synthetic polymers from the biological standpoint, synthetic polymers often lack 
much-desired bioactivity and biocompatibility, which may translate into adverse side 
effects. Natural polymers on the other hand are abundant and resemble the components present 
in biological extracellular matrices. Thus, natural polymers are readily accepted by the body and 
possess high bioactivity and biocompatibility. In Malaysia, oil palm plantations have expanded 
rapidly in recent decades. This large-scale production of the oil palm produces by-products of oil 
palm biomass, an essential resource of polysaccharides for producing biomacromolecules as a 
renewable feedstock for application in various industries. An emergent awareness has been 
focused on utilization and improvement of the biomass residue. Here, we will discuss the 
different types of cellulose extracted from oil palm empty fruit bunch for various application. 
The cellulose derivatives have shown the possibility of their usage in a plethora of application 
including adsorption science, food manufacturing, pharmaceutical, and biotechnological 
development, etc. Our findings have stimulated research to identify gap, and provide a 
foundation for more systematic research and discussion on ways to minimize the negative 
impacts and maximize the positive impact of oil palm biomass.  
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Abstract 
 
Malaysia is ranked as the second top oil palm producer in the world after Indonesia. In the wake 
of this huge oil palm cultivation, a huge amount of biomass is generated over the years which 
leads to a great challenge to agricultural waste and environmental management. Among other oil 
palm biomasses, oil palm leaf (OPL) is still considered underutilized with low value. As 
phytochemists, we are interested to discover the high-value chemicals present in this by-product. 
OPLs are rich in flavonoids particularly flavonoid C-glycosides which are known to possess 
useful biological properties such as antioxidative and wound healing properties. At present, there 
is no effective method of harnessing OPLs for production of useful fine chemicals such as 
flavonoids for health and other applications. Effective yet sustainable extraction and enrichment 
protocols to produce the flavonoid enriched extracts from OPLs is still lacking. Herein, we 
provide an optimized integrated process of extraction and enrichment of flavonoids from OPLs. 
The process involves three main components including ultrasonic technology for rapid 
extraction, chemical reaction for target specificity and adsorption technology for effective 
enrichment. This sustainable process was further improved by incorporating a fourth component 
i.e., green solvent to further assist the extraction process. As a result, the integrated method was 
able to generate bioactive enriched extracts in the form of total flavonoids and total flavonoid C-
glycosides. These flavonoid enriched extracts exhibited enhanced antioxidative and wound 
healing properties tested in vitro and in vivo models. Therefore, the study provides a positive 
indication on the great potential of OPLs for maximal exploitation as natural source of 
antioxidants and wound healing agents that can be further incorporated into plant-based 
nutraceutical and pharmaceutical products.  
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Abstract 

Composting could convert vegetable waste into organic fertilizer or soil conditioner. To enhance 
the degradation and compost quality, addition of chicken manure is critical. The effect of chicken 
manure addition (0%, 1%, 2.5%, and 5% (weight based)) on various parameters such as 
temperature, pH, conductivity and organic matter (OM) loss during vegetable waste composting 
were investigated. The composting process was studied for 20 days in a 20-L laboratory 
composter reactor box with passive aeration. The performance of the composting process shows 
that 2.5% of chicken manure is superior compare to other mixtures with 28.12% OM loss. The 
OM loss for each mixture is following these sequences:  2.5%>1%>0%>5%. The conductivity 
decreases up to 30% and pH are at range of 7.6 to 8. The highest temperature achieved was 41oC. 
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Abstract 

Oil palm frond (OPF) is one of the most abundant lignocellulosic biomass wastes found in the 
palm oil industry. However, the recalcitrant nature of OPF makes it hard to produce reducing 
sugar and convert it into subsequent high-value chemicals. Therefore, OPF was subjected to an 
ultrasound-assisted NaOH-aqueous deep eutectic solvent (DES) pretreatment in this study to 
increase delignification and enhance enzymatic saccharification. The effects of ultrasonication 
on the combined NaOH-aqueous DES for OPF pretreatment and saccharification were 
scrutinized. Under the recommended ultrasonic pretreatment (amplitude 60 %, duration 30 min) 
with 2.5 % NaOH-aqueous DES, lignin removal was significantly improved to 47.00 % in 
comparison to that obtained without ultrasound pretreatment, 30.92 %. OPF subjected to the 
recommended pretreatment was able to retain a high polysaccharide content, where subsequent 
enzymatic saccharification was able to achieve a glucose yield of 90.12 %. Physical and 
chemical characterizations of pretreated OPF were carried out to provide evidence to explain the 
observed improvement in lignin removal and enzymatic hydrolysis. The use of NaOH-aqueous 
DES as an ultrasonic medium was proven to be an effective method to promote a novel one-pot, 
two-processes pretreatment system. 
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Abstract 

Weeds are known as an undesirable and unwanted plant but contain bioactive compounds that 
have insecticidal properties and antioxidant properties. Natural products are a crucial source of 
antioxidant molecules. The antioxidant potentiality of the crude ethanolic extract of 
Chromolaena odorata and Melastoma malabatrichum leaves were investigated on DPPH 
scavenging activity. An experiment has been made to determine the antioxidant properties of 
these weeds. With DPPH (1, 1diphenyl-2-picryl hydrazyl) radical scavenging method, the leaves 
extract of these weeds possess better antioxidant potential. They exhibited good antioxidant DPPH 
radical scavenging activity with an IC50 value of 291.13 µg/ml for Chromolaena odorata, and 
84.41 µg/ml for Melastoma malabatrichum, as compared to Ascorbic acid and BHT 193.29 and 
293.99 µg/ml, respectively. With the antioxidant potential in these weeds, Chromolaena odorata 
and Melastoma malabatrichum ware tested on insects for insecticidal activity. As plant-based 
formulations are biodegradable and are known as better sustainable and eco-friendly of synthetic 
pesticides in food security,  active mode of action during their pesticidal action was tested. 
Therefore, Chromolaena odorata and Melastoma malabatrichum were tested for their 
insecticidal activity against Sitophilus orzyae (L.), using the repellent application for 24 and 48 
hours. Results of this study indicate that these weeds that contain good antioxidants might be 
useful for managing stored product insects in storage, especially Sitophilus oryzae in rice. The 
results of antioxidant strongly suggest these weeds are highly potential to control stored product 
insects. 
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Abstract 
 

Derelict soils that are lacking of nutrients, or contaminated with heavy metals are usually treated 
with fertilizers and lime, respectively. However, these conventional methods do not offer long-
term solution, often due to excessive leaching from high rainfall. This study helps to lower the 
cost in removing Phosphorus by using unwanted and locally available waste. Biochar converted 
from carbon-rich wastes may provide new methods for environmental management and 
contaminant remediation. In this study, laboratory experiments were conducted to optimize the 
modification parameters of Sawdust Biochar (SD) with Magnesium and artificial human urine 
and to offer an alternative approach for treating Lead (Pb) contaminated soils. The parameters to 
be optimize for producing MgCl2 modified biochar (MC300) and MgO2 modified biochar 
(MO700) with the highest Phosphorus (P) sorption capacity were concentration of artificial 
human urine, optimum dosage of biochar, temperature pyrolysis of biochar, contact time, 
concentration of Mg and type of magnesium compound. To characterize the physical and 
chemical properties of MC300 and MO700, CEC, elemental analysis, SEM-EDX, BET analysis, 
FTIR and TGA analysis were done for the entire samples. To study the immobilization of Pb in 
soil with biochar, leaching test and selective sequential extraction were done using P modified 
biochar (i.e. P300 and P700). To support the result of study, isotherm and kinetic studies were 
also investigated. MO700 have the highest sorption capacity for total Phosphorous (i.e., 95542.0 
mg/g) compared to MC300. Next, the contact time for MC300 and MO700 were 80 min and 120 
min respectively. the optimum sorbent/solution ratio were 0.1g/L and the optimum mg 
concentration used to modify biochar (i.e. B300 and B700) were at 5% w/v. Adsorption isotherm 
for Phosphorous indicated that adsorption process of MO700 happens on a heterogeneous 
surface by several layer adsorption mechanism while MC300 happens on homogenous bound 
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number of active site. Kinetic study results suggesting that the entire adsorption process for both 
MC300 and MO700 were better described by chemisorption process that was limited for sharing 
of electrons but favored by the process of covalent or valency forces. For the characterization by 
SEM-EDX analysis showed after undergo pyrolysis to formed B300 and B700, the surface 
morphology has more pores formed on its surface. The blue colour on the surface of the particles 
by the spot EDX analysis indicates the presence of Magnesium on the surface of the MC300 and 
MO700. For P300 and P700, it can be seen that a small crystal called struvite were seen to 
formed on the surface and the presence of P in the EDX analysis. Other than that, BET study 
proved that high pyrolysis temperature gives better surface area for B700 but decrease surface 
area for MO700. From FTIR analysis, functional groups of P-O stretching vibration, aromatic C-
H, NH2 stretching bands, C=C alkene, C=O amide, C=C aromatic ring, and C=N aromatic ring 
were mainly involved in the Mg and P adsorption. Lastly, for TGA results, there are four 
different mass loss phase that has been separated by the lines for specific temperature intervals. 
For the biochar sample, the first decomposition stage happened to all the samples at < 300 
°C.There were two decomposition stages between 250°C and 350°C at phase 2 that correspond 
to the sharp peak of DTG at 350°C for both MC300 and MO700. Lastly, stage 3 and 4 at 450°C 
and 800°C, respectively were attributed to the slow decomposition of residual solids. 
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Abstract 
 

Sugarcane waste or known as bagasse can provide benefits to the growers or breeders which is 
can be modified into ruminant livestock foods especially on cow, buffalo and goat. In this study, 
we have formulated the sugarcane waste not only just as bagasse to be originally animal feed but 
modified some treatment to look the livestock animal with contain more nutrients, eco-friendly, 
and become favorable. By adding the treatment like molasses, effective microorganisms (EM), 
water and salt will make this bagasse contain high nutrient and can encourage the appetite for 
ruminant livestock. Bagasse formulated with molasses will being the appropriate ingredient for 
inclusion in the diets for all ruminant livestock as a technique to improve the palatability of feeds 
besides allocate good levels of energy and protein. Formulation of EM also act as essential 
element that are needed to add into animal feed to make sure the livestock is healthy. This is 
because the primary benefit of using EM products in animal husbandry is to increase microflora 
within animal bodies by the various micro-organisms found in EM and metabolites formed by 
these micro-organisms. Further, formulation of water and salt are needed as essential ingredient 
to achieve high appetite of bagasse with contain sodium and chloride which is important for 
nutritionally balanced diet for animal.  By formulating all the elements and modified to the finely 
ground feeds, it will be the organic and favorable ruminant livestock food that commonly supply 
on the cow, goat, sheep and buffalo.  
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Abstract 

Searching information is getting harder with the amount of data that is been published and no 
standard nomenclature in the field of nanotechnology. Tune in and you'll discover what Nano is 
and - more importantly - how it can help you to find the information you need for your research 
concentrating on biomass related information. It brings together three aspects: (I) Nano materials 
& devices database – structured data make up profiles of nanomaterials and devices (II) A&I or 
Literature discovery tool – the data profiles link directly to the original sources in high impact 
journals and patents, powered by bibliometric tools (III) Nano-specific functionality – powerful 
search and filter methods dedicated to Nano materials and strong interconnectivity between the 
data points.We make it easy for you to find scientific and commercial nanoscience information 
so that you can focus on your future-shaping research.  

 

 

 

 

 

 

 

 

 



	
E-Symposium on Green Transformation of Agro Wastes (E-SGTAW, 2021)  
 

41	
	

 

 

 

Oral Presenter 11 

 

Plastic consumption in Malaysia and current trend of biodegradable plastics 

 

Mary Ling Hui Yee*, Pushpamalar Janarthanan, Yau Yan Lim 

School of Science, Monash University Malaysia, Jalan Lagoon Selatan, 
47500 Bandar Sunway, Selangor, Malaysia 

*Email: mary.ling@monash.edu 
 

 

Abstract 

Biodegradable plastics have long been studied for their potential to obliterate the use of synthetic 
plastic and harmful environmental consequences. As the consumption of synthetic plastics and 
their disposal continue to escalate, many researchers have begun to turn to developing more 
sustainable materials as substitute. When it comes to bioplastics, there are a few main classes 
that drew the attention of fellow researchers due to their versatility and flexibility. What makes 
them more interesting is the ability to use renewable feedstocks such as agricultural wastes as 
substrates for production as opposed to the conventional petroleum-based plastics. To further 
enhance the polymeric materials, studies and discussions on polymer blending have also been 
brought up. However, despite the many benefits of using biodegradable plastics, their application 
is still not widespread due to certain concerns that still exist in this age. The drawbacks of using 
biodegradable plastics will also have to be considered and rectified in order for its 
implementation. 

 

 

 

 

 

 

 

 

 



	
E-Symposium on Green Transformation of Agro Wastes (E-SGTAW, 2021)  
 

42	
	

 

 

 

Oral Presenter 12 

 

Optimizing the pyrolysis temperature of the oil palm empty fruit bunches (OPEFB) based 
on the nickel and copper ions removal efficiency in water  

 

Ang Wei Seng*, Chong Kian Wei, Ng Kim Hooi, Yue Chen Son 

Tunku Abdul Rahman University College, Faculty of Applied Sciences, Department of Physical 
Science, Jalan Genting Kelang, 53300 Setapak, Kuala Lumpur, Malaysia. 

*Email: angws-wa15@student.tarc.edu.my 
 

 

Abstract 

Oil palm empty fruit bunches (OPEFB) were pyrolyzed at 300, 400, 500, 600, and 700 °C under 
the inert condition with nitrogen gas flow to determine the optimum temperature for the highest 
percentage yield and greatest removal ability of nickel and copper ions with the least potassium 
ions leached of the produced biochar in water. The results show that the increasing pyrolysis 
temperature produces a lower percentage yield of biochar due to the removal of volatile organic 
compounds from the oil palm empty fruit bunches. The highest percentages removal of nickel 
and copper ions that could be achieved by the 500 °C calcined raw empty fruit bunches biochar 
(REFBB) are 92.76% and 98.52%, respectively. Besides, the 500 °C calcined factory empty fruit 
bunches biochar (FEFBB) shows the highest removal of nickel ions at 98% while above 90% 
removal of copper ions at all temperature variants. However, pre-treated factory empty fruit 
bunches biochar (PTFEFB) shows an increase in percentage removal for nickel and copper ions 
with increasing temperature while the concentrations of the leached potassium ions for both 
REFBB and FEFBB are significantly higher than PTFEFB. This may suggest that the leached 
potassium ions may cause the ionic solution to become more alkaline that leads to higher pH 
after sorption, which in turn causes nickel and copper ions to precipitate as hydroxide. 
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Abstract 

Ananas comusus belongs to family Bromeliaceae. This plant is one of the most successful 
agriculture in Malaysia. It is an edible fruits with spiky and crown leaves on top of the fruit itself. 
Since it began to grow widely in agriculture sector, their leaves are mostly has been left as waste 
without using its full potential for other potential use. The leaf contains multicellular 
lignocellulosic fibre, in which important for making fibre-type product from the usage of waste 
product such as polymer composite and even for making a non-wood fibre paper, rather than 
specifically use an endangered material for a mass production. Compared to the mass production 
of paper nowadays, the use of wood from trees age decades, re-plantation of them will take a 
longer time. Pulp and paper industries have been considered the main consumers of natural 
resources (wood), and significant contributors of pollutant discharges to the environment. 
Therefore, the objective of this study is to produce a paper from pineapple leaf fibre (PALF) in 
replacing wood fibre as the main material in pulping process. In this study, paper is produced by 
chemical pulp processing. In which pulp is produced from the pineapple leaf fibre by cooking the 
fibre with addition of sodium hydroxide with amount of 25% from the weight of fibre. The pulp 
obtained undergoes screening process, in which, removing hard and large fibre and other 
unwanted material. The pulp is then being processed by disintegration, refining, filtrate, and 
finally drying the paper. Tear test, tensile test, burst test and Freness Test has been conducted in 
order to determine and confirms the mechanical properties of PALF paper. Paper from PALF has 
the basic properties of paper in which could be written, be torn, and it can absorb moisture. 
Based on our result for testing, the value of tensile index, burst index and tear index are 57.58 
Nm/g, 5.96 kPa.m2/g and 0.477 mN.m2/g. For mechanical properties of the paper, it shows that 
the paper has stronger tensile, burst index, and tear index. This is because it has stronger fibre 
strength and fibre length compared to normal paper, in which contribute to more fibre flexibility. 
As a conclusion, we believed that the mass production of papers can be improvised by using 
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fibres from other plant such as pineapple leaf instead of wood in order to reduce deforestation of 
land. 
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Abstract 

Utilizing lignocellulosic biomass in biorefineries is a promising sustainable method to produce 
platform chemicals, materials and energy. Furfural, a bio-based chemical, has garnered interest 
as a sustainable chemical due to its high versatility. Furfural has seen applications in the 
production of fuels, solvents, pharmaceuticals, materials, and chemical intermediates Herein, a 
two-pot furfural production system from oil palm fronds, consisting of ultrasonic pre-treatment 
and a subsequent aqueous deep eutectic solvent reaction was proposed. Oil palm fronds account 
for approximately 70% of the oil palm biomass residues produced in Malaysia. Currently, oil 
palm fronds are disposed of by allowing on-site degradation after pruning; however, this is a 
‘wasteful’ method because the potential of oil palm fronds to be reutilized in a biorefinery is not 
realized. In this study, oil palm fronds were first ultrasonicated in water followed by reaction in 
aqueous choline chloride-oxalic acid (16.4 wt% H2O). The focus was to understand the effects of 
ultrasonic pre-treatment on oil palm fronds to improve furfural yield. Ultrasonic pre-treatment 
improved furfural production by enhancing interactions between the pre-treated oil palm fronds 
and aqueous choline chloride-oxalic acid. Characterization studies (e.g. Fourier transform infra-
red spectroscopy, Brunauer-Emmet-Teller, X-ray diffraction, and field emission scanning 
electron microscope) on oil palm fronds revealed insights into the mechanism and the potential 
of reacted oil palm fronds as valuable by-products. By employing the ultrasonic pre-treatment 
followed by aqueous choline chloride-oxalic acid reaction, a furfural yield of 56.50% was 
obtained. Ultrasonic pre-treatment coupled with aqueous choline chloride-oxalic acid, was a 
sustainable pre-treatment method for furfural production. 
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Abstract  
 

A sequential flow baffled microalgal-bacterial (SFB-AlgalBac) photobioreactor was designed to 
cater for the synergistic interactions between microalgal and bacterial consortia to enhance 
nitrogen assimilation into microalgal biomass from nutrient-rich wastewater medium. The 
performance of the SFB-AlgalBac photobioreactor was found to be optimum at the influent flow 
rate of 5.0 L/d, equivalent to 20 days of hydraulic retention time (HRT) with the highest 
microalgal assimilation rate of 0.02707 /d being recorded. The highest biomass productivity 
(1350 mg/d) were recorded amidst this flow rate. Further increase of influent flow rate to 10.0 
L/d reduced the photobioreactor performance, as evidenced by poorer microalgal biomass 
productivity, a reduction of more than 10%, stemmed from the ineffective microalgal nitrogen 
assimilation rate of 0.0135 /d due to the excessive washout of immature cells. The employment 
of SFB-AlgalBac photobioreactor is anticipated could exploit the low-cost nitrogen sources from 
nutrient-rich wastewaters via bioconversion into valuable microalgal biomass while fulfilling the 
requirements of sustainable wastewater treatment technologies. 
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Abstract 
 

Palm Kernel Shell (PKS) is consider as one of the waste products from oil palm crop that been 
generated from the highly lignocellulosic biogenic. This palm kernel shell from extraction of 
palm kernel oil can be involved in the partial replacement and found to be able become a 
concrete reinforcement, aggregate and additive based in cement mixture. Through the innovation 
of reflexology path with palm kernel shell as a based can give significance in sustaining the 
environment by providing a source of recycle the palm kernel shells waste and contribute to eco-
friendly construction product that can promote a healthy lifestyle. Besides that, by reducing or 
replace the gravels and pebbles rock usage, this new innovation also can contribute with lower 
cost of production and reduce the weight of product. The production for the innovation will 
involve two process which are the production of pebbles from palm kernel shell and continue 
with the palm kernel shell reflexology path. In the first process, “Bahulu” cake mould are used as 
a tool to shape the cement and palm kernel shell mixture in become an oval to round shape such 
as pebbles. For the second process, the palm kernel shell reflexology path is made in tiles form 
with sized of 12 inches long, 12 inches width and 3 inches depth. The final product be painted to 
cope with customer interests and preferences. Further study needs to be conduct to accurately 
determine the durability and reliability of this product.  
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Abstract 

Durian is the Southeast's main economic crop, Asian states, including Thailand, Indonesia, and 
Malaysia. Durian also being referred as the "King of Fruit".  Its large scale, heavy odour, and 
rough thorn-covered husk. Durian husk is one of the durians wastes that is actually has a lot of 
benefit. In this study, the product that have been produced is the “plywood” that being made 
from the durian husk. Plywood is an assemblage of wood veneers bonded together to produce a 
flat sheet. While it can be tailored to suit extensive range of application, the normal product 
consists of at least 3 piles, with the grain in the alternate piles running at right angles. This 
product was using 100 percent of the durian husk that being thrown away by the sellers and 
consumers. One of the main reasons of choosing durian husk is that it is containing 50 to 60 
percent of cellulose, 5 percent lignin and 5 percent pulp from fruits, and all of these 
characteristics make durian as one of the materials that is suitable to make plywood. Further, 
durian waste also can help in fulfil the demand of the wood industry now days is quite high and 
wood price become expensive. with the hope of our product will become a positive impact to the 
wood industry and also to the environment itself. 
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Abstract 
 
Recently, deforestation has become one of the hotly debated issues around the world due to the 
widespread problem of deforestation to produce paper or box. In an effort to address this issue, 
various alternatives have been introduced to produce paper or box such as using agricultural 
waste. Agricultural waste from pineapple plants such as leaves and bark can be used as 
environmentally friendly products. Tropical crops, pineapple is not only high in vitamin C, but 
its leaves are also high in fiber. Realizing the uniqueness of the pineapple tree, we took the 
initiative to make full use of the pineapple leaves of the plant in box making. This product also 
known as one of the bio-product. The characteristics of this box have a unique that is a material 
specially made from pineapple leaves, long lasting, free from chemical, light weight and clean 
from any contamination. In the manufacture of this box, it is necessary to consider the added 
value or economic value in the form of art industry products that are practical and have a beauty 
value. Our product is about the packaging boxes that only focus on skincare and cosmetics 
products. This is because the environmentally friendly packaging matters are important in this 
industry. The corn starch is used as a glue and 100% of this box production is from the natural 
product. Further, the details and improvement can be done in future focusing on the strength of 
the box. 
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Abstract  

 

Non-edible lignocellulosic biomass is a cheap, abundant, renewable resource which could 
supplement oil for the production of fuels and chemicals. To this end, innovation of synthetic 
routes to convert cellulosic feedstocks to liquid biofuels or valuable chemicals has become 
highly relevant. One of the key platform molecules produced via the step-wise hydrolysis and 
dehydration of lignocellulosic biomass is 5-hydroxymethylfurfural (HMF). 2,5-Dimethyl furan 
(DMF) is regarded as a promising, renewable biofuel and platform chemical which can be 
produced from 2,5-hydroxymethylfurfural (HMF) under H2 pressure. We recently reported that 
supporting Ru on multi-walled carbon nanotubes (CNTs) instead of activated carbon resulted in 
a significant enhancement of catalytic activity for HMF to DMF conversion. Herein, we extend 
our investigation to a series of monometallic Co or Ni and bimetallic Ru-Co and Ru-Ni catalysts, 
supported over activated carbon or CNTs. Our results show that Ru was essential for efficient 
DMF production when activated carbon was used as the support. However, combining Ru with 
either Co or Ni at a specific atomic ratio can lead to higher DMF yield compared to commercial 
5% Ru/C (80.3% DMF yield) by suppressing undesired side reactions. Specifically, the 
bimetallic 3.5% Ru0.1Co/C (0.6 wt % Ru) and 3.1% Ru0.2Ni/C (0.8 wt % Ru) catalysts afforded 
99.4% and 89.1% DMF yield in 6 h (T = 150 °C, 20 bar H2), respectively. In contrast, Ru was 
not necessary to achieve significant DMF yields when CNTs were employed as the support. As a 
result, the 5.3% Co/CNT catalyst achieved 93.2% DMF yield in 6 h at 200 °C and 20 bar H2, 
one of the highest values reported for a non-noble monometallic catalyst. The DMF production 
rate could be improved over the CNT-supported catalysts by Ru doping (< 1 wt %), resulting in a 
threefold increase of reaction time. 
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