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PREFACE
Dear participants,

Welcome to FIAT Undergraduate Symposium 03, a celebration of academic curiosity
and accomplishment. We are thrilled to present this compilation of abstracts that
showcase the remarkable work of our undergraduate students and faculty members.

This book compiles 207 abstracts from five different tracks: agrotechnology, product
development, animal science, food security, and social science. The chapters present
the innovative projects and academic exploration undertaken by our students with
fellow mentors in the spirit of knowledge to foster research in agro-based industry.
Each contribution represents a unique journey of discovery.

The collection of abstracts spans a broad spectrum of research related to agriculture
and is suitable for anyone working in the field or interested in fostering food security.
Whether you are a student, researcher, or professional in the field, we are hoping that
this book will serve as an excellent reference and spark new inspiration to pursue
exploration, fostering a deeper understanding and igniting innovative pathways in your
journey.



WELCOMING REMARKS

The Dean
Faculty of Agro Based Industry
Universiti Malaysia Kelantan

It is with great pleasure that we welcome you to UGS03, a symposium organized by
the Faculty of Agro Based Industry to showcase the remarkable final year research
projects of our undergraduate students. This symposium highlights the diverse
research conducted across five key fields. Over the course of two semesters, our
students have dedicated themselves to their final year projects, and today, they have
the opportunity to present their findings for evaluation by esteemed lecturers, alumni,
and industry professionals.

This year, we are proud to introduce several exciting additions to our symposium,
including the EXA-sponsored product pitching competition, the ‘EXA-FYP Agro
Product Pitching 2025’, as well as the Herbarium and Terrarium competitions. We also
feature entrepreneurial sales and engaging workshops. Additionally, we are delighted
to welcome six students from Vignan University, India, who are participating in a
mobility program aimed at fostering academic and cultural exchange at Universiti
Malaysia Kelantan.

| extend my deepest gratitude to everyone who contributed to the success of UGS 03.
Your support and involvement have been invaluable. | hope that all participants,
especially our FIAT students, will gain tremendous benefits from this experience. Let
us continue to build on this tradition and look forward to an even more successful event
next year.

Thank you.
Best wishes,

Prof Madya Dr. Seri Intan binti Mokhtar
Dean of Faculty of Agro Based Industry



OPENING REMARKS

The Chairperson
34 Undergraduate Symposium (UGS03)

Assalamualaikum warahmatullahi wabarakatuh and warm greetings to all.

| am pleased to welcome all participants to the FIAT Undergraduate Symposium
(UGS03). This event is scheduled to take place from 19 to 21 January 2025 and is
held at the Main Hall of Universiti Malaysia Kelantan, Jeli Campus.

This year, the theme chosen for our symposium is "Empowering Food Security via
Agricultural Innovation”. This theme was selected because of its critical importance to
our nation. The rising cost of agricultural inputs, increasing global population, climate
change, and geopolitical conflicts have significantly impacted our national food
security. Therefore, we need to strengthen our food security through agricultural
innovation, expertise, and international collaboration. To integrate the symposium's
theme with the programs offered, we have divided our undergraduate student research
into five categories: Agrotechnology, Animal Science, Product Development, Food
Safety, and Social Sciences.

In the era of the Fourth Industrial Revolution, modern technologies such as artificial
intelligence (Al), mechanization, and automation play crucial roles in advancing the
agricultural sector. Implementations like drones and loT for crop monitoring, animal
monitoring, the use of advanced sensors, and robotics in harvesting are among the
innovations that can enhance productivity and efficiency in agriculture. When
synergized with fundamental research, these modern technologies will produce high-
impact research and open doors for cross-disciplinary research domains.

The active participation of students in this symposium reflects their commitment to
advancing knowledge and innovation. | hope this event serves as a platform for the
exchange of ideas, strengthens academic networks, and inspires a new generation of
scholars and innovators. | wish all participants success and hope that this symposium
achieves its intended objectives.

Thank you.

Ts. Mohd Fauzie bin Jusoh
Chairperson
FIAT Undergraduate Symposium (UGS03)
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PROGRAM SCHEDULE

Masa Atur Cara

18 Jan 2025 (Sabtu)
“Persediaan Tempat & Raptai”

0900- Persiapan Tempat & Pemasangan Booth
1700 Dewan Utama, UMK Kampus Jeli
1400- Raptai Penuh

1700 Dewan Utama, UMK Kampus Jeli

19 Jan 2025 (Ahad) — Hari Pertama
“Pertandingan Inter Program & Sukaneka Tertutup”

0900- Pertandingan /nnoFood
1000 Challenge

Dewan Utama, UMK Kampus Jeli

Agro Product Packaging
Showcase (2 Hari)
Dewan Utama, UMK Kampus Jeli
. Bengkel Teknik
Pe}l;tan;;ng;n E;(A-F;]l]; Agm Menjawab Soalan Gerai Jualan
ro "'I itching (2 Hari) . Peperiksaan (Dalam & Luar Dewan)
Atas Talian, UMK Kampus Jeli DKI

1000- Pertandingan Terrium
1100 Dewan Utama, UMK Kampus Jeli
1100- Bengkel Generative Al
1200 Pertandingan Herbarium Sebagai Study Buddy
1200- Dewan Utama, UMK Kampus Jeli DK2
1300
1300- Rehat/ Solat
1400
1400 - Pertandingan Sukaneka Tertutup
1600 Dewan Utama, UMK Kampus Jeli
1600- Pemasangan Poster / Pendaftaran Pempamer/ Persediaan Pameran
1700 Dewan Utama, UMK Kampus Jeli




PROGRAM SCHEDULE

20 Jan 2025 (Isnin) — Hari Kedua
“Simposium Prasiswazah FIAT 03”

0800- Pendaftaran Pelajar dan Penilai
0900 Dewan Utama, UMK Kampus Jeli
0900- Taklimat Pembukaan
0930
0930 - Pembentangan Poster dan Pameran Agensi /
1300 Penilaian Program Asasi Gerai Jualan
Dewan Utama, UMK Kampus Jeli Dewan Utama, UMK (Dalam & Luar Dewan)
Kampus Jeli
Pertandingan Video Pendek
UGS03
Tag Video di FB FIAT & Tik Tok
FIAT
1300 - Sesi Rehat
1400 Makan Tengahari / Solat
1400 - Sambungan Pembentangan Pameran Agensi /
1600 Poster dan Penilaian Program Asasi
Dewan Utama, UMK Kampus Jeli Dewan Utama, UMK Gerai Jualan
Kampus Jeli
. . (Dalam & Luar Dewan)
Pertandingan Video Pendek
UGS03
Tag Video di FB FIAT & Tik Tok
FIAT
1600 - Rehat / Pengiraan Markah UGS/ Sesi Pengiraan Markah Pertandingan /
2000 Persiapan Tempat Majlis Penutup & Makan Malam
2000 - Majlis Penutup, Anugerah & Makan Malam Simposium Prasiswazah FIAT 03
2300 Dewan Utama, UMK Kampus Jeli
2300 - Persediaan Tempat Finishing School FIAT
2400 Dewan Utama, UMK Kampus Jeli
21 Jan 2025 (Selasa) — Hari Ketiga
“Finishing School”
0800 - Pendaftaran Pelajar
0830 Dewan Utama, UMK Kampus Jeli
0830 - Majlis Perasmian Finishing School
0900 Dewan Utama, UMK Kampus Jeli
0900 - Bengkel Penulisan Resume Unggul & Temuduga Berkarisma
1000 Dewan Utama, UMK Kampus Jeli
1000 - Rehat
1015
1015 - Tips Persediaan Graduan ke Temuduga
1100 Dewan Utama, UMK Kampus Jeli
1100 - Perkongsian Pengalaman Kerjaya (Alumni FIAT)
1230 Dewan Utama, UMK Kampus Jeli
1300 Bersurai







Category: Agrotechnology
Code: AG0O1

Morphometric Analysis Lepidopterain Various Oil Palm Plantations in Jeli,
Kelantan

Muhamad Azrin Kallang'" and Kumara Thevan Krishnan?!

!Faculty of Agro-Based Industry, Universiti Malaysia Kelantan, 17600, Jeli, Kelantan,
Malaysia

*Corresponding author: f21b1311@siswa.umk.edu.my
ABSTRACT

This study was conducted in Jeli palm oil plantation, Kelantan (5.7678° N, 101.9056°
E) and focused on the morphometric specimens of Lepidoptera -collected.
Morphometrics the quantitative study of shape is important in entomology to
understand the diversity and evolution of Lepidoptera. However, standardization is
needed to reduce variability and increase data reliability. The objective of this study to
conduct a morphometric analysis on various lepidoptera collected in oil palm
plantations in Jeli, Kelantan and identify the species of lepidoptera found in palm oil
plantations in Jeli, Kelantan. Light trap sampling was used to collect lepidopteran
specimens on two different oil palm age groups, namely oil palm trees over five years
old and oil palm trees under five years old. Morphometric lepidopteran specimens
were measured using J image analysis and rulers. Characteristics measured on
lepidoptera specimens were thorax size, antenna length, body length, forewing length
and hind wings to observe whether the age of trees above five years and trees below
five years affects the morphometric of lepidoptera species. In addition, there is no
significant difference between the size of the thorax (p=453), antenna length (p=196)
and body length (p=0.59) in trees over five years old and under five years old. In
conclusion, collecting large and large lepidopteran specimens will show morphometric
differences between trees above five years and trees below five years.

Keywords: Specimen lepidoptera, Morphometric lepidoptera, Difference age of oll
palm trees, Light trap



Category: Agrotechnology
Code: AG02

Population of Bagworm in Palm Oil Plantations in Ayer Lanas, Kelantan
Joseph Jau Stephen'” and Kumara Thevan Krishnan?

lFaculty of Agro-Based Industry, Universiti Malaysia Kelantan, 17600, Jeli, Kelantan,
Malaysia

*Corresponding author: f21a1091@siswa.umk.edu.my
ABSTRACT

Bagworms (Metisa plana Eumeta sp.) are a major pest in Malaysian oil palm
plantations. Uncontrolled infestations cause severe crop damage, reduce yields, and
negatively impact the economy. This study examines the population of bagworm
(Metisa plana and Eumeta sp.) in Ayer Lanas palm oil plantations, Kelantan, focusing
on population density and environmental factors that affect the population. Data
collection was done using a systematic sampling on 90 trees in 3 plots over a period
of three months (August to October 2024). Statistical analysis shows that the
population of Metisa plana is more dominant (90.19%) compared to Eumeta sp.
(9.80%), with Metisa plana showing significant size variation throughout its life cycle.
The results of the study found that the average temperature (26.5°C-26.9°C) and
relative humidity (85.3%-88.7%) did not have a significant relationship with the
number of bagworms, although low temperatures may slow bagworm activities such
as sheath construction. The presence of natural predator populations in farmed areas
surrounded by forest also contributes to low bagworm populations. These findings are
important for understanding the population dynamics of bagworms and provide
guidance to farm managers in implementing sustainable pest control methods. Further
studies are suggested for a longer period of time as well as evaluation of methods
such as light traps to obtain more comprehensive data on the ecology of the bagworm.
The results of this study are expected to contribute to the increase in oil palm
productivity in Malaysia.

Keywords: Bagworm, Metisa plana, Eumeta sp., Oil palm, Systematic sampling.



Category: Agrotechnology
Code: AG03

Population of Rhinoceros Beetle (Oryctes rhinoceros) in Different Oil Palm
Farm in Jeli, Kelantan

Muhammad Izzat Rusdi Ahmad!" and Kumara Thevan Krishnan?

!Faculty of Agro-Based Industry, Universiti Malaysia Kelantan, 17600, Jeli, Kelantan,
Malaysia

*Corresponding author: f21b1140@siswa.umk.edu.my
ABSTRACT

The rhinoceros beetle (Oryctes rhinoceros) is one of the most important and
destructive pests in oil palm plantations, posing a threat to Malaysia's palm oil industry
due to the significant losses it causes. This study estimates the population dynamics
of O. rhinoceros in two oil palm plantations in Jeli, Kelantan, comparing young oil palm
trees (<5 years) with mature ones (=5 years). The abundance of these beetles was
monitored for 12 weeks using pheromone and fruit traps, while environmental factors
such as temperature, humidity, and rainfall were analyzed for their potential influence.
Results showed a slightly higher population of O. rhinoceros in younger trees;
however, no statistically significant correlation was found between tree age and beetle
density (p > 0.05). The studied plantations exhibited stable environmental conditions,
although their effects on the beetle population were unclear. Morphometric analysis
revealed sexual dimorphism in male beetles, with larger body dimensions aiding in
reproductive competition. The study highlights the variable effectiveness of
pheromone traps for monitoring and population control, which depends on numerous
location-specific factors. Therefore, optimizing pheromone trap placement is
recommended to enhance O. rhinoceros capture success. The findings deepen our
understanding of O. rhinoceros ecology and offer viable strategies for integrated pest
management. These results will support efforts to ensure the productivity and
sustainability of oil palm plantations, thereby safeguarding the long-term economic
viability of Malaysia's palm oil industry.

Keywords: Oryctes rhinoceros, Pheromone traps, Population dynamics



Category: Agrotechnology
Code: AG04

The Potential of Liquid Organic Fertilizer for Hydroponic Nutrition in Growth
and Yield Performance of Water Spinach (Ipomoea aquatica Forsk.)

Mohammad lkram Sahabudin!”and Tengku Halimatun Saadiah T Abu Bakar?!

Faculty of Agro Based Industry, Universiti Malaysia Kelantan, 17600, Jeli, Kelantan,
Malaysia

*Corresponding author: f21alll6@siswa.umk.edu.my
ABSTRACT

Hydroponic is a modern technology particularly well-suited for growing leafy
vegetables. However, hydroponics depends on chemical nutrients to sustain plant
growth. The excessive use of chemical fertilizers can be detrimental, including
affecting human health as a result of the use and high content of chemical fertilizers
in a plant. This research aimed to determine the potential of liquid organic fertilizer for
hydroponic nutrition in the growth and yield performance of water spinach (Ipomoea
aquatica Forsk.) The field experiment was conducted at the Tissue Culture Nursery
and laboratory at Universiti Malaysia Kelantan, Jeli Campus, Kelantan. There were
three treatments evaluated in this study, namely without treatment as a negative
control (TO), AB fertilizer as a positive control (T1), and liquid organic fertilizer (T2)
made from natural and food sources (moringa leaves, rice washing water and banana
sucker), to determine their effects on growth and yield performance. The experimental
data were analyzed using a completely randomized design (CRD) and evaluated
through One-Way ANOVA to assess the significance of differences among treatments.
Moreover, X-ray Diffraction (XRD) was employed to identify liquid organic fertilizer’s
physical and chemical properties. The finding of the study shows that the total values
of nitrogen (N), phosphorus (P), potassium (K) were 3.5%, 7.3% and 12.5%
respectively. Besides, finding also found AB fertilizer (T1) having the highest
performance, while the control (TO) had the least performance. This finding showed
that liquid organic fertilizer improved plant growth and may be able to compete with
commercial fertilizer. Moreover, it was utlized to develop advanced nutrient
management systems, which aided in the continuous improvement of hydroponic
agriculture.

Keywords: Liquid organic fertilizer, Water spinach, Natural and food source



Category: Agrotechnology
Code: AG05

Population Abundance of Lepidoptera in Oil Palm Farm in Jeli, Ayer Lanas,
Kelantan

Muhammad Hafiz Abdul Wahid!* and Kumara Thevan Krishnan?

!Faculty of Agro-Based Industry, Universiti Malaysia Kelantan, 17600, Jeli, Kelantan,
Malaysia

*Corresponding author: f21all134@siswa.umk.edu.my
ABSTRACT

Oil palm plantations are an important agricultural resource, but are frequently
damaged by Lepidoptera pests, resulting in defoliation and severe productivity losses.
Understanding the population patterns of Lepidoptera species is important for pest
management and long-term oil palm productivity. This study was conducted in oil palm
farms in Ayer Lanas, Jeli, Kelantan, to investigate the population abundance and
diversity of Lepidoptera species, as well as how they are affected by temperature and
relative humidity. The main objective was to investigate the population trends of
Lepidoptera species and their seasonal occurrence. Light traps had been used to
collect Lepidoptera samples over many dates, while environmental conditions such as
temperature and relative humidity were recorded. The results showed that the most
dominant species were Scopula inductata (Geometridae) and Hidriris ornatalis
(Crambidae). Statistical analysis confirmed that high relative humidity (t (64.63, 3), p
< 0.00 and temperatures (t (241.50, 3), p < 0.00 significantly supported Lepidoptera
abundance, with an average of 12.25 individuals recorded per sampling period (t
(14.35, 3), (p = 0.001). In conclusion, this research shows how environmental factors,
such as temperature and relative humidity, significantly influence the abundance and
diversity of lepidoptera species.

Keyword: Lepidoptera, Population, Temperature, Humidity, Sampling



Category: Agrotechnology
Code: AG06

Optimization of Bentong Ginger (Zingiber Officinale var Bentong) in Vitro
Micropropagation and Enhancement of Its Acclimatization Protocols

Khong Wen Hui'" and Fatimah Kayat!

!Faculty of Agro-Based Industry, Universiti Malaysia Kelantan, 17600, Jeli, Kelantan,
Malaysia

*Corresponding author: f21a1095@siswa.umk.edu.my
ABSTRACT

Ginger (Zingiber officinale var. Bentong) is widely utilized as a spice, condiment, and
in healthcare products and traditional medicine due to its distinctive pungency.
However, its production is constrained by the demand for rhizomes as planting
materials and vulnerability to soil-borne diseases. Micropropagation offers a promising
solution for enhancing production efficiency, though specific protocols for Bentong
ginger remain underdeveloped. This study aimed to optimize micropropagation
conditions to shorten growth cycles and increase plantlet yields. The null hypothesis
posited no significant effects of plant growth regulator (PGR) treatments, while the
alternative hypothesis suggested otherwise. The study evaluated the effects of PGRs,
including benzylaminopurine (BAP), a-naphthaleneacetic acid (NAA), indole-3-butyric
acid (IBA), and zeatin, along with organic additives like young coconut water and
activated charcoal, on shoot multiplication and root induction. Soil medium
compositions were also assessed during acclimatization. Statistical analyses,
including one-way ANOVA (p < 0.05) and paired sample t-tests, revealed that
significant effects of PGR treatments on shoot number during the multiplication stage
and survival rates during acclimatization. However, no significant effects were
observed on shoot or root length during the rooting stage. The MS medium
supplemented with 2.0 mg/L BAP and 100 mL/L coconut water (T11) yielded the
highest multiplication rate of 4.83 shoots per explant. During rooting, the MS medium
with 0.5 mg/L NAA and 0.5 mg/L IBA (T2) produced the highest shoot formation rate
(2.97 = 0.23) and rooting rate (3.68 £ 0.35). In acclimatization, a 1:1 peat moss—
cocopeat mixture achieved a 100% survival rate and the tallest shoots (11.13 cm).
Optimized protocols for Bentong ginger micropropagation can meet market demands
and support sustainable agriculture. Future research should focus on extending
multiplication durations, refining subculture strategies, and exploring the use of
antibiotics to combat contamination.

Keywords: Bentong ginger, Plant growth regulators, Shoot multiplication, Root
induction, Acclimatization



Category: Agrotechnology
Code: AGO7

Effects of Different Concentrations of Sacha Inchi Leaves Extract on Capsicum
annuum L. Var. Kulai

Zulaikha Mohd zulkifli** and Suhana Zakaria®

!Faculty of Agro-Based Industry, Universiti Malaysia Kelantan, 17600, Jeli, Kelantan,
Malaysia

*Corresponding author: f21al274@siswa.umk.edu.my
ABSTRACT

Chili peppers, belongs to the genus Capsicum in the Solanaceae family, have a rich
history dating back over 7000 years in Mexico. The genus Capsicum includes
approximately 31 species, with the most cultivated being C. annuum. On the other
hand, Sacha Inchi (Plukenetia volubilis L.) from the Euphorbiaceae family is valued for
its content such as flavonoids, saponins, and terpenoids, act as biopesticidal
properties against diseases in chili plants. Chili cultivation has major problems
regarding pests and disease since it is susceptible to them especially to the pest like
aphids, thrips, mites, white flies and fungus. This study was conducted to analyse the
effect of different concentrations of Sacha Inchi leaves extract on Capsicum annuum
Var. Kulai by blending the dried Sacha Inchi leaves with deionized water to get the
extract and was diluted into several concentrations such as 25%, 50% and 75% to
observe which concentration works better in improving the growth performance and
helps in reducing the pest severity in Kulai Chili plants. Results show that the chemical
pesticide treatment (positive control) consistently produced the greatest results in
every parameter, including the lowest pest severity (2.83 £ 0.19) and the highest
number of flowers (120.90 £ 19.54), number of chilli pods (18.49 * 4.42), number of
leaves (308.53 £+ 3.74) and stem length (66.81 + 2.78 cm). However, the positive
control results were not significantly different with 50% Sacha Inchi treatment. Among
the Sacha Inchi treatments, the 50% of extracts performed better after the chemical
pesticide in terms of pest severity with values 3.31 + 0.05 and also shows the best
growth performance with 16.74 + 4.39 number of chili pods, and 67.92 + 2.46 cm stem
height. Besides, 25% as well shows the best growth performance with 114.83 + 8.23
number of flowers, and 300.10 £+ 4.19 number of leaves. Sacha Inchi extracts show
positive effect to growth performance of chili. Thus, this study will be beneficial to
farmers in promoting chili plants and at the same time controlling pests.

Keywords: Capsicum annuum L., Kulai Chili, Sacha Inchi (Plukenetia volubilis L.),
Pest and disease management



Category: Agrotechnology
Code: AG08

Effect of Different Planting Media on the Growth of Zingiber officinale var
Bentong Using Fertigation System

Tuan Amiruddin Tuan Kop!"and Fatimah Kayat!

!Faculty of Agro-Based Industry, Universiti Malaysia Kelantan, 17600, Jeli, Kelantan,
Malaysia

*Corresponding author: f21b1360@siswa.umk.edu.my
ABSTRACT

Bentong Ginger (Zingiber officinale) is a commercially important herbaceous plant that
is typically grown as a spice with considerable medicinal and economic attributes.
Fertigation, which uses cocopeat as a planting substrate, is an alternative way for
cultivating ginger instead of planting on the soil. As the price of cocopeat is getting
higher due to increased demand from soilless fertigation operators, there is a need to
find an alternative planting media from other agricultural waste such as boiler ash, rice
husk, rice husk ash, black soldier fly compost and sawdust. The goal of this research
was to determine the effect of different planting media composition for Bentong ginger
(Z. officinale) cultivation using fertigation systems. A Randomized Complete Block
Design (RCBD) with 8 treatments and 20 replications per treatment was employed in
this study. These eight treatments are coco peat as a control; coco peat + chimney
ash; coco peat + rice husk; coco peat + rice husk ash; coco peat + sawdust; coco coir
+ BSF compost; saw dusk only; rice husk ash only and coco coir + BSF compost +
rice husk. Measured parameters were the plant height and number of tillers. Results
of a six-month growth period showed that the best treatment obtained from the mixture
of cocopeat and boiler ash (Treatment 1) produced the highest number of tillers (6.00
+ 2.04) compared to all other treatments. This allows better rhizome growth for higher
yield. Future study on the effect of different planting media on the yield produced would
help farmers to minimize the cost of production and ultimately help to increase their
income.

Keywords: Bentong ginger (Zingiber officinale), Fertigation system, Planting media,
Growth performance, Tiller
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ABSTRACT

Caladium bicolor, a tropical perennial renowned for its vibrant, heart-shaped leaves,
is widely cultivated as an ornamental plant. However, traditional propagation methods
face significant challenges, including slow growth rates, disease susceptibility, and
limited availability of high-quality planting material, hindering the ability to meet
growing market demand. This study explores tissue culture as an efficient alternative,
focusing on the effects of varying concentrations of 2,4-Dichlorophenoxyacetic acid
(2,4-D), a synthetic auxin, on the growth and development of Caladium bicolor. The
objectives of this study are to evaluate the effects of different concentrations of 2,4-D
on shoot proliferation in Caladium bicolor tissue culture and to determine the optimal
concentration of 2,4-D for achieving the highest improvement in leaf number, leaf
dimensions, and overall growth vigor. Five treatments with positive control, negative
control, and different concentrations of 2,4-D which were 1 mg/L, 2 mg/L, and 3 mg/L
were assessed, with data collected on parameters such as the number of leaves, leaf
width, and plant height through weekly observations. Preliminary findings suggest that
specific concentrations of 2,4-D enhanced callus induction, shoot proliferation, and
leaf growth, demonstrating the potential of tissue culture to overcome traditional
propagation limitations. This study highlights the critical role of tissue culture in modern
horticulture, providing a scalable solution to meet the increasing demand for Caladium
bicolor.

Keywords: Caladium bicolor, Tissue culture, 2,4-D, Shoot proliferation, Growth
optimization
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ABSTRACT

Gigantochloa albociliata also known as Buluh Madu is demanded for their young
shoots, called ‘Rebung’. The primary challenge in cultivating G. albociliata is the
shortage of planting materials due to excessive harvesting of ‘Rebung’ for delicacies
which limited the availability of planting materials. Therefore, there is a need to find an
alternative way to produce more bamboo seedlings within a short period of time.
Micropropagation was known to have the ability for rapid multiplication and increased
production of many crops. Despite several protocols developed for other crops and
bamboo species, no specific protocol has been established for G. albociliata. The
objective of this study was to investigate the effect of different sizes of explants,
methods of surface sterilization and types of media used for initiation of G. albociliata.
The experiment was conducted using Randomized Complete Block Design with a total
of 168 samples. The presence of contamination, browning and number of shoots
produced were observed and recorded after 2 weeks of initiation. Rinsing with 70%
EtOH followed with soaking for 10 mins in Thiram and rinsing again with 70% EtOH
followed with soaking in 0.1% NaOCI for 10 mins showed the best option which
resulted in 100% survival rate after 2 weeks initiation. Meanwhile, size B: 0.6 - 0.7 cm
is the best size, and liquid media is the best for initiation culture. Overall, soaking with
Topsin for 10 min with 2 drops of Tween-20 followed with 3% NaOCI for 5 mins and
5x rinsing with dH,O with 70% EtOH 10s shows the best long-term viability with
00.00% mortality rate. These studies gave some information on the right approach
and technique used for the initiation of G. albociliata. Future study on the incorporation
of antibiotics and utilization of antioxidants could be explored to prevent contamination
and browning of the cultures.

Keywords: Gigantochloa albociliata (Buluh Madu), Micropropagation, Sizes of
explants, Surface sterilization, Types of media.
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ABSTRACT

Caladium is a member of the family Araceae, Caladium species is typically
accomplished by studying the morphologies of the inflorescences and flowers. This
study aimed to investigate the effect of banana peel powder (BPP) as a supplement
in Murashige and Skoog (MS) media on Caladium tissue culture. The major goals of
this study were to produce banana peel extract in powder form and investigate its
effect on Caladium growth by measuring survival rate, shoot and plant length. The
banana peel powder was added to MS medium at concentrations of 5%, 10%, and
15%, with observations recorded every two weeks throughout one month period.
ANOVA study showed that 15% BPP concentration had a significant influence
(P<0.05) on growth parameters such as leaf number (4.67), plant length (2.83), and
survival rate (100%) when compared to positive and negative controls. The findings of
this study showed that banana peel powder considerably improved Caladium growth
and development, with the 15% concentration producing the most significant benefits.
This study shows the potential for using agricultural waste, such as banana peels, as
a sustainable fertilizer source to improve plant tissue culture results. The findings
provide the foundation for future investigations on BPP application optimization, plant
species impacts, cost effectiveness, and environmental impact. However, banana peel
waste can reduce environmental pollution.

Keywords: Banana peel powder, Caladium, Murashige and Skoog media, Tissue
culture, Agricultural waste.
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ABSTRACT

Orchids, which belong to the family Orchidaceae, are a varied group of flowering plants
with over 25,000 species found worldwide, particularly in the wet tropics. Oncidium
orchids have beautiful blooms that make them an essential plant variety for cut flowers
and houseplants worldwide. However, the use of chemical fertilizer harms the
environment especially in orchid cultivation. On the other hand, agricultural waste
helps to speed up the formation of culture and yields of plants. This study was
conducted to examine the effect of Fermented Plant Juice (FPJ) from sweet potato
leaves as organic orchid fertilizers on Oncidium Golden Anniversary growth
performance and to determine the nutrient content in FPJ. The study had 6 treatments
including positive control treatment (Alpha Omega Siam) and negative control
treatment (water) with a combination of different concentrations (1%,2%, 3%, and 4%)
of sweet potato leaves. Data were collected based on the number of leaves, the
number of new pseudobulbs, height of plant, leaf length, leaf width and the number of
flowers for 8 weeks. The 1% of FPJ showed that the highest number of leaves (21.00),
the 2% of FPJ shows the highest number of new pseudobulbs (1.80), length of leaves
(24.35cm), and the width (2.14cm). The 3% of FPJ had highest height of plant
(30.82cm) and produced the highest number of flowers (3.60). The concentration
of nitrogen in FPJ was (26.13%), followed by phosphorus (34.78%) and potassium
(0.8%). In this study it can be seen that FPJ treatment with sweet potato leaves affect
the growth of Oncidium Golden Anniversary.

Keywords: Fermented Plant Juice, Oncidium Golden Anniversary, Sweet Potato
Leaves, Nutrient Content, Nitrogen
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ABSTRACT

This study investigated the antifungal potential of cinnamon, clove, and turmeric
extracts to manage green mould (Trichoderma spp.), a destructive fungal pathogen in
oyster mushroom (Pleurotus ostreatus) cultivation. Green mould significantly affects
mushroom farming, causing yield losses by damaging the mycelium and colonizing
substrates. While chemical fungicides are commonly used, they pose risks of
environmental contamination, fungal resistance, and residual toxicity, necessitating
sustainable alternatives. This research evaluated the inhibitory effects of three spice
extracts (cinnamon, clove and turmeric) at different concentrations of 0.0, 5.0. 10.0
and 15.0% on Trichoderma spp. growth and their influence on mushroom yield and
biological efficiency. As compared to cinnamon and clove, the percentage inhibition
radial growth (PIRG) analysis revealed that turmeric extract exhibited the most potent
antifungal activity (p<0.05) at 10.0-15.0% concentration with the inhibition value of
3.0%. Field data further confirmed that 10.0% turmeric extract + Trichoderma spp. (T2)
significantly increase the cap width of mushroom by 7.3 cm as compared to single
application of turmeric extract (T4-T6) with the average value of 6.0 cm. Similar trend
was also observed for the cap and stalk length of mushroom where the measured
parameters were significantly higher at T2 with the value of 8.7 cm and 6.9 cm,
respectively as compared to single application of turmeric extracts (except T6). The
yield of mushroom (weight), however, shows no significant difference across the
concentrations applied. Meanwhile, T3 (15.0% turmeric extract + Trichoderma spp.)
achieved the highest biological efficiency (BE) with the value of 96.14%, indicating that
turmeric extract at the highest concentration showed synergistic effect when treated
with Trichoderma spp. where it helps to optimize substrate utilization for biomass
production.

Keywords: Antifungal, Green mould, Oyster mushroom, Spice extracts,
Sustainability.
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ABSTRACT

Phosphorus (P) fixation in acidic soils is a major challenge for agricultural productivity,
limiting P availability for plants. This study investigates the use of rice husk biochar as
a soil amendment to enhance P availability, reduce fixation, and improve crop growth.
The objectives are to evaluate the effects of amending phosphate and urea fertilizers
with rice husk biochar on the growth and nutrient uptake of maize (Zea mays L.) in
acidic tropical soil. A pot trial was conducted at Universiti Malaysia Kelantan's Jeli
Campus, using Zea mays L. as the test crop over a 53-day period until the tasseling
stage. The experiment included several treatments: To: Control (No fertilization), T1:
Soil + 100% Urea + 100% TSP + 100% MOP, T2: Soil + 100% Urea + 100% TSP +
100% MOP + 5 t ha'! biochar, T3: Soil + 100% Urea + 100% TSP + 100% MOP + 10
t ha! biochar, T4: Soil + 100% Urea + 100% TSP + 100% MOP + 5 t ha? biochar +
2.5 tha? zeolite + 2.5 t ha! ash and T5: Soil + 100% Urea + 100% TSP + 100% MOP
+ 10t ha! biochar + 5t ha! biochar + 5t ha! zeolite + 5 t ha* ash. The study measured
plant height, leaf count, and leaf area. Additionally, plant parts were separated to
assess their dry weights, while soil samples were analyzed for organic phosphorus
availability and chemical properties. Results indicated that applying biochar at rates of
5-10 tonnes per hectare significantly improved plant height, leaf count, and leaf area.
Soil pH also increased significantly, nearing neutral levels in biochar-treated plots,
which reduced exchangeable aluminum concentrations. Overall, the application of
biochar enhanced soil organic phosphorus availability and supported the growth of
Zea mays L. in acidic soils.

Keywords: Phosphorus fixation, Biochar, Soil amendment, Nutrient availability,
Sustainable agriculture.
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ABSTRACT

Nowadays, most farmers are overly dependent on AB fertilizers, especially in
fertigation crop systems. Thus, this study examined the potential of liquid organic
fertilizers as an alternative to AB fertilizer in fertigation systems on the growth and yield
of chilies (Capsicum annuum L). Physical and chemical properties were tested using
X-ray Diffraction (XRD). Moreover, plant growth and yield performance were
measured using three treatments which are negative control (T0), which is water only,
AB fertilizer as a positive control (T1), and liquid organic fertilizer (T2) made from
natural sources, foods such as fish, pumpkin, spinach, neem leaves, and eggs. The
finding found that test liquid organic fertilizer is effective in promoting plant growth and
yield development since it consists of high nutrient content such as potassium (9.9%),
nitrogen (7.7%), and phosphorus (2.9%). Besides, AB fertilizer (T1) was shown as the
best treatment followed by liquid organic fertilizer (T2) and negative control (TO). The
finding shows that liquid organic fertilizer (T2) positively enhanced plant growth and
yield, but the formulation needs to be improved to be an alternative to AB fertilizer in
fertigation systems. Studies on liquid organic fertilizers have the potential to compete
with synthetic fertilizers in the market, and it is vital for supporting sustainable
agriculture.

Keywords: Liquid organic fertilizer, Natural sources, Food sources, Capsicum
annuum L, fertigation
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ABSTRACT

Cornstalks, a common agricultural byproduct, are increasingly utilized in renewable
energy production through anaerobic digestion and gasification, yielding cornstalk
vinegar, a type of pyroligneous acid with promising bio-repellent properties. Despite
its potential, the effectiveness of cornstalk vinegar in pest control has been constrained
by limited dispersion and wetting capacities, critical for uniform application and pest
management. This study explored the enhancement of cornstalk vinegar's bio-
repellent efficacy by integrating non- ionic surfactants to improve surface tension
reduction, spreading, and penetration. The investigation focused on Mokara orchids,
which are susceptible to the Yellow Orchid Beetle (OuLema pectoralis), a significant
pest damaging orchid flowers. Cornstalk vinegar solutions were prepared using
distilled water and three non-ionic surfactants at varying dilutions. Twenty-seven
treatments, including normal and negative control, were tested. Spatial distribution
analyses revealed that eggs and adults displayed a clustered (negative binomial)
distribution, while larvae and cocoons were more regularly distributed. GC-MS
analysis identified bioactive compounds in cornstalk vinegar with pest control potential.
Surface tension tests identified a 1:100 dilution of Silicon (10%) as highly effective,
though unsuitable for orchids due to chemical damage. Triethanolamine, TEA (15%)
at 1:1000 dilution enhanced solution spread but induced plant stress. (Cocamide
Diethanolamine) CDEA emerged as the optimal surfactant, balancing efficacy and
minimal plant damage. A 1:1000 dilution of cornstalk vinegar with CDEA was
recommended, providing effective pest control without compromising plant health.
Aligning treatments with pest spatial behaviors further improved management
outcomes. This study highlights cornstalk vinegar with surfactants as a sustainable
alternative to chemical pesticides, promoting environmental and agricultural benefits.
Future research should investigate the long-term impacts on plant health to refine
sustainable pest management strategies.

Keywords: Cornstalk vinegar, Non-ionic surfactant, Bio-repellent, Orchid, GC-MS
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ABSTRACT

The physicochemical properties of stingless bee honey are influenced by botanical
and geographical factors. This research compared honey samples from three stingless
bee species, Tetragonula laeviceps, Heterotrigona itama, and Geniotrigona
thoracica. The objectives were to analyze physicochemical properties, compare them
among species, and evaluate quality differences. Honey samples were analyzed for
pH, ash content, moisture content, hydroxymethylfurfural (HMF), electrical
conductivity, and color concentration. For pH, 10g of honey was mixed with 75ml
distilled water and measured using a calibrated pH meter. Ash content was determined
by ashing 5g of honey in a muffle furnace at 350°C for 2 hours. Moisture content was
analyzed using a refractometer. HMF content was determined by mixing 5g honey with
citric acid, water, and sodium bisulfite, measured at 284 nm and 336 nm using a
spectrophotometer. Electrical conductivity was measured by mixing 2g honey with 10
ml distilled water. Color concentration was analyzed by diluting 5g honey, placing it in
a cuvette, and measuring at 635 nm wavelength. Results showed T. laeviceps had
the highest color concentration (1.691) and electrical conductivity (1.02), while H.
itama exhibited the lowest color concentration (0.430) and highest HMF (63.9). G.
thoracica showed the highest moisture content (29) and lowest pH (3.5). The samples
complied with Malaysian Standard 2863- Stingless Bee  Honey Specification
(MS2863:2017). In conclusion, this experiment highlights the unique physicochemical
properties of stingless bee honey, emphasizing its quality and nutritional value while
underlining the importance of stingless bee conservation and sustainable honey
production.

Keywords: Physicochemical properties, Stingless bee honey, Malaysian standards,
Quiality, Nutritional value.
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ABSTRACT

Carbon (C), the backbone of life on Earth, is the fourth most abundant element in the
universe and a key component of soil organic matter. However, aggressive farming
and land-use changes reduce soil C concentration and alter soil C balance. This study
aimed to evaluate the impact of enriched rice husk biochar on soil total C, selected
soil chemical properties, and the growth of Zea mays L. A 53-day pot experiment was
conducted at Universiti Malaysia Kelantan Jeli Campus, using Zea mays L. as the test
crop. Treatments included: TO (control, no fertilization), T1 (soil + 100% Urea + 100%
CIRP +100% MOP), and T2—T5 (T1 + biochar at 5, 10, 15, and 20 t ha™, respectively).
Plant height, leaf number, leaf area, and dry weights of leaves, stems, and roots were
measured. Soil samples were analysed for organic C and chemical properties. Biochar
application (5-20 t ha™) significantly enhanced plant height, leaf number, and leaf
area compared to the control. Soil pH increased towards neutrality under biochar
treatments, significantly reducing soil exchangeable Al concentrations. Furthermore,
soil total C content improved significantly with biochar application. The most
pronounced effects were observed in treatments with higher biochar rates (15-20 t
ha™). In conclusion, biochar application improved soil total C availability, mitigated soil
acidity, and enhanced Zea mays L. growth in acidic soils. These findings highlight the
potential of biochar as a soil amendment for sustainable agriculture. Future field trials
are planned to validate these results under broader environmental conditions.

Keywords: Carbon, Soil total C, Rice husks biochar, Acidic soil, pH
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ABSTRACT

Grey oyster mushroom (Pleurotus ostreatus) cultivation is economically and
nutritionally significant but suffers up to 70% yield loss due to Trichoderma spp.
Overuse of chemical fungicides has caused resistance and environmental concerns,
prompting the need for eco-friendly alternatives like neem mugwort and mulberry
extracts. This study evaluated the antifungal effect of these extracts on Trichoderma
spp., their impact on mushroom yield and biological efficiency. The plant extracts were
tested at concentrations of 0.0 mg/mL, 5.0 mg/mL, 10.0 mg/mL, 15.0 mg/mL, and 20.0
mg/mL. Among the extracts, neem demonstrated the most potent antifungal activity,
as shown by percentage inhibition of radial growth (PIRG) analysis (p < 0.05),
achieving a 23.43% inhibition rate at 20.0 mg/mL, as compared to mugwort (12.69%)
and mulberry (4.48%). Field trials further confirmed that the combination of neem
extract (20.0 mg/mL) with Trichoderma spp. (T1) significantly increased (p<0.05)
mushroom yield (weight) with the value of 74.67 g as compared to neem extract alone
(T4 which resulted in a weight of 55.78 g. Similar trends were observed for cap width,
with T1 and T4 producing values of 6.77 cm and 5.29 cm, respectively. Cap length,
however, showed no significant variation across treatments. In term of stripe length,
all treatments with Trichoderma spp. (T1, T2, T3) shows no significant increase as
compared to single application of plant extracts (T4, T5, T6). Notably, the neem extract
at 20.0 mg/mL + Trichoderma spp. (T1) achieved the highest biological efficiency (BE)
of 80.71%, indicating a synergistic effect between neem extract and Trichoderma spp.,
enhancing substrate utilization and biomass production. These findings highlight neem
extract’'s potential as an eco-friendly solution for sustainably controlling fungal
pathogens and enhancing mushroom cultivation.

Keywords: Grey oyster mushroom, Trichoderma spp., Plant extract, Antifungal
activity, Sustainable agriculture
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ABSTRACT

Fusarium wilt, caused by Fusarium oxysporum f. sp. cubense Tropical Race 4 (Foc
TR4), pose a severe danger to world banana output, especially Musa acuminata cv.
Berangan. The extensive dependence on synthetic fungicides for disease control
creates environmental and health issues, emphasizing the need for more sustainable
solutions. This research looks at the effectiveness of corn stalk vinegar as a natural
antifungal against Foc TR4. The objectives of this study were to evaluate the antifungal
activity of corn stalk vinegar both in vitro and in vivo, and to determine the best
concentration and route of administration. The experimental design used in this study
was a completely randomized design. Corn Stalk Vinegar was tested for antifungal
activity at 3%, 5%, and 10% concentrations. In vitro inhibition zones were evaluated,
while in vivo investigations were done on banana plantlets inoculated with Foc TR4.
The findings showed that corn stalk vinegar has inhibited fungal growth, with the 10%
concentration producing the biggest inhibition zones in vitro. Through in vivo
treatment, plantlets treated with higher vinegar concentrations had reduced Leaf
Symptom Index (LSI), Pseudo-stem Splitting (PSS), and Root Discolouration Index
(RDI), suggesting improved plant health. The 10% concentration was the most efficient
in reducing disease severity while maintaining plant vigor. This research found that
corn stalk vinegar, especially at a 10% concentration, is a viable environmentally
friendly solution for controlling Fusarium wilt in bananas. Its use may minimize the
need for chemical fungicides, supporting more sustainable agriculture. Future studies
should look at large- scale field experiments and the long-term impacts on plant and
soil health. This idea might significantly increase agricultural sustainability and
encourage ecologically conscious farming practices.

Keywords: Corn stalk vinegar, Fusarium oxyporum, Musa acuminata cv. Berangan,
Antifungal Agent
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ABSTRACT

Indoor agriculture is a viable approach for sustainable food production, using
controlled settings to enhance plant development. The elevated cost and significant
reliance on imported microgreens underscore the need for local and sustainable
alternatives. This study examines the impact of red, violet, and white LED illumination
on microgreens, namely onion chives and Thai sweet basil, using an Internet of Things
(IoT) framework to control environmental parameters. The 10T configuration regulated
temperatures between 22-26°C, maintained humidity levels of 40-60%, and
evaluated light intensity using temperature and humidity sensors (DHT22) and lux
meters (TSL2561). Data was visualized in real-time using Node-RED, interfaced with
a Raspberry Pi microcontroller. A randomized complete block design (RCBD) was
used, and statistical tests, including ANOVA and Tukey HSD mean comparison, were
performed to assess plant height (cm), leaf count (Nos), and fresh weight (g). The
findings indicated that white LEDs exhibited the greatest efficiency, resulting in an
average plant height of 12.4 cm, a leaf count of 6.8, and a total fresh leaf weight of 3.6
g. This markedly surpassed violet LEDs (11.2 cm, 6.2 leaves, 3.2 g) and red LEDs
(10.7 cm, 5.9 leaves, 2.8 g). The extensive illumination of white LEDs closely
resembles sunshine, improving photosynthesis and increasing overall plant vitality.
Violet LEDs exhibited diversity across species, but red LEDs need a wider spectrum
for equivalent growth effectiveness. This study highlights the efficacy of white LEDs in
enhancing efficient and sustainable microgreen cultivation for urban and indoor
agriculture.

Keywords: LED lighting, Microgreen, 10T, Indoor farming, Lux meter
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ABSTRACT

Composting is an effective way to manage organic waste and support sustainable
agriculture. However, poor management of organic waste and limited knowledge of
efficient composting methods affect soil health and productivity. These issues can be
addressed using loT-based systems to improve compost quality and practices.
Compost quality is also influenced by storage conditions and production methods. This
study aims to evaluate loT-based composting by (1) reviewing research on loT-based
composting technologies, (2) assessing the effects of storage conditions on the
physical and chemical properties of commercially available compost, and (3)
comparing the quality of compost produced using the IoT system with commercially
available compost over time. Weekly tests measured properties such as moisture
content, pH, electrical conductivity, organic matter, and particle size for compost
stored under exposed (field) and non-exposed (storeroom) conditions. Results
showed that field-exposed compost experienced significant changes but remained
within acceptable properties, while storeroom compost had minimal alterations. The
Smart Compost loT system was also tested to improve composting efficiency. Smart
Compost from the 10T system had the ability to reach maturity in 13 days, with a pH of
7.6 and electrical conductivity of 3.5 dS/m. Additionally, the organic matter content and
moisture content were in the acceptable ranges of 35.78% to 41.33% and 37.84% to
45%, respectively. These findings confirm the effectiveness of the Smart Compost loT
system in producing high-quality compost quickly, making it valuable for agriculture
and waste management.

Keywords: Composting, Physical properties, Chemical properties, Storage
conditions, Smart Compost 10T system
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ABSTRACT

Soil organic carbon (C) is essential for soil fertility, nutrient cycling, and carbon
sequestration but is often depleted due to intensive cultivation. Limited information
exists on using biochar, a carbon-rich material from agricultural wastes, to enhance
soil organic C in acidic soils cultivated with maize (Zea mays L.). This study evaluated
the effects of rice straw biochar on soil organic C and maize growth in acidic soil. A
53-day pot trial using Zea mays L. as the test crop included treatments: To (control),
T1 (100% Urea, CIRP, MOP), T2 (T1 + 5t ha™ biochar), T3 (T1 + 10 t ha™ biochar),
T4 (T1 + 15 tha™ biochar), and T5 (T1 + 20 t ha™* biochar). Plant height, leaf number,
and leaf area were measured, and plant parts were dried to determine weights. Soill
samples were analyzed for organic C and chemical properties. Biochar treatments (5—
20 t ha™) significantly improved plant height, leaf number, and leaf area. Soil pH
increased to near neutral, reducing exchangeable Al concentrations. Soil organic C
was significantly enhanced with biochar application. Field trials will be carried out in
the future to further confirm the treatment effects.

Keywords: Biochar, Soil organic carbon, Nutrient availability, Maize
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ABSTRACT

Phosphorus (P) is crucial for plant development but is often fixed in Malaysia's acidic
soils, which greatly reduces P availability for plant uptake. This results in the need for
excessive P fertiliser treatments, which are neither cost-effective nor ecologically
friendly. This study aimed to improve soil P availability and Zea mays L. growth using
zeolite and enriched rice husk biochar. Pot trial was conducted at Universiti Malaysia
Kelantan Jeli Campus using Zea mays L. as the test crop. The pot experiment lasted
for 53 days until the tasseling stage. The treatments evaluated were : To: Control (No
fertilization); T1: Soil + 100% Urea + 100% TSP + 100% MOP; T2: Soil + 100% Urea
+ 100% TSP + 100% MOP + 10 t ha! biochar; Ts: Soil + 100% Urea + 100% TSP +
100% MOP + 10 t ha! zeolite; T4: Soil + 100% Urea + 100% TSP + 100% MOP + 5t
ha biochar + 5 t ha! zeolite; Ts: Soil + 100% Urea + 100% TSP + 100% MOP + 10 t
halbiochar + 10 t ha zeolite. Plant height, leaf number, and leaf area were measured.
The leaves, stems, and roots were partitioned, and determined their dry weights. Soll
samples were collected and determined for P availability and selected chemical
properties. Plant height (133.83 cm), leaf number (23) and leaf area (518.31 cm?) were
significantly highest in treatment T2 (10 tonne/ha biochar). Soil pH significantly
increased to near neutral (6.97) under treatments with biochar and zeolite. The
increase of soil pH had reduced the concentration of soil exchangeable Al significantly.
This leads to the significant increment of soil P availability (120.13 ppm) in treatment
with biochar and zeolite (T4). In conclusion, application of biochar and zeolite
improved soil P availability and the growth of Zea mays L. cultivated in acid soil.
Further field trials will be conducted to validate treatment effects.

Keywords: Phosphorus (P), Fixation, Acidic soils, Enriched rice husk biochar, Zeolite

25



Category: Agrotechnology
Code: AG25

Antibacterial Effects of Kelulut Honey Against Selected Gram Positive Bacteria
Asfa Ammar Aiman Muhazir* and Akmal Adilah Idris!

Faculty of Agro-Based Industry, Universiti Malaysia Kelantan, 17600, Jeli, Kelantan,
Malaysia

Corresponding author: f21a1062@siswa.umk.edu.my
ABSTRACT

Stingless bees produce Kelulut honey (KH), which is known for its antibacterial
gualities and other possible health advantages. This study examines KH antibacterial
properties against Bacillus subtilis (B. subtilis) and Staphylococcus aureus (S. aureus),
two gram-positive bacteria, with an emphasis on minimum inhibitory concentration
(MIC) and minimum bactericidal concentration (MBC). The samples were collected
from Kedah, Kelantan and Sarawak. Using the agar well diffusion technique, bacterial
cultures were examined at 100%, 50%, and 25% KH concentrations. Following a 24-
hour incubation period at 37°C, bacterial inhibition zones were observed. MIC and
MBC have been determined using tests for broth dilution. At 100% concentration, KH
demonstrated strong antibacterial action; the H2 honey sample had the biggest
inhibition zone for both S. aureus (1.2 cm) and B. subtilis (1.53 cm). The zones of
inhibition reduced at 50%, and at 25% KH concentrations, where there was no activity.
MBC results showed that undiluted KH was successful in preventing growth in all
samples, however MIC values showed that bacterial growth was suppressed at
greater doses. The result shows that different regions in the composition of honey
were associated with variations in activity. At higher concentration, KH has strong
antibacterial activity, however the activities vary greatly in locality-dependent patterns.
According to these results, KH has the potential to be used as a natural antibacterial
agent, especially against gram positive bacteria.

Keywords: Kelulut honey, S. aureus, B. subtilis, MIC, MBC
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ABSTRACT

This study responds to the present underutilization of rumen content, a nutritious by-
product obtained from abattoirs, in its potential application as an organic fertilizer.
While cheap and effective enough to give value to plants' growth, RC could not stand
out as a single source of nutrient requirements. Also, by depending on manure and
compost for minerals, whose supply is limited and inefficient in meeting the
requirement, organic farming has increased the utilization of chemical fertilizers that
are harmful to the environment. Rumen content (RC), as a sustainable fertilizer for
improving the growth and yield of Bok Choy (Brassica rapa subsp. chinensis). RC,
enriched with effective microbes, was compared to conventional NPK fertilizer in a
randomized block design with three treatments: NPK fertilizer alone (control), 2 ml RC
+ NPK, and 5 ml RC + NPK. The results showed that the 5 ml RC + NPK treatment
consistently outperformed other treatments in all growth parameters. Leaf length
increased from 2.87 cm (week 0) to 9.93 cm (week 4), while leaf width expanded from
2.26 cm to 5.57 cm. Plant height rose significantly from 5.53cm to 18.5 cm, and the
total number of shoots increased from 5.66 to 14.33. Chlorophyll content improved
from 37.3 SPAD (week 1) to 47.56 SPAD (week 4). Notably, plant weight in the 5 ml
RC + NPK treatment reached 50.6 g, surpassing 30.12 g in the 2 ml RC + NPK group
and 23.5 g in the control. These results show how well RC improves plant growth
performance and nutrient availability, particularly when enriched with beneficial
microbes. According to the study, RC-based fertilizers can greatly lessen reliance on
chemical fertilizers, encouraging economical and ecologically friendly farming
methods. Additionally, this strategy promotes sustainable waste management by
turning by-products from slaughterhouses into useful agricultural inputs. In line with
the objectives of sustainable agriculture and meeting the increasing demand for
environmentally friendly farming solutions, the study highlights the feasibility of RC as
an alternative fertilizer.

Keywords: Rumen content, Trace element, Brassica rapa subsp. chinensis, Growth
parameters, Sustainable agriculture.
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ABSTRACT

The grapes vine Vitis vinifera var. ‘Criolla Negra’ originated from Argentina is mainly
cultivated for alcoholic beverages production. The traditional propagation methods of
grape vine are not suitable for mass production because the cuttings contain bacteria
and fungus transmitted from the mother plants. Therefore, in vitro techniques are
employed to overcome this problem. In this study, embryogenic calli were initiated
from petiole using 36 treatment combinations of plant growth regulators (PGRS)
including 6-benzylaminopurine (BAP), 2,4-Dichlorophenoxyacetic acid (2,4-D), Indole-
3-Acetic Acid (IAA), 1-Naphthylacetic Acid (NAA), Gibberellic acid (GA), zeatin (ZEA),
kinetin (KIN), Indole-3-butyric acid (IBA), thidiazuron (TDZ) and Abscisic acid (ABA).
These cultures were maintained for 30 days at 25 °C and 16 hours light in controlled
growth room. Among the treatments, the highest percentage of callogenesis was
observed in treatment using BAP, kinetin, TDZ, and combination of BAP + NAA, TDZ
+ 2,4D, TDZ + zeatin and TDZ + IBA. The combination of BAP 0.5 mg/L to 3 mg/L
induces embryogenic structure at globular and heart stages. Meanwhile, the following
treatments including BAP 1.5 mg/L + NAA 0.5 mg/L; BAP 1.0 mg/L +2,4-D 1.0 mg/L
to 4.0 mg/L; BAP 1.0 mg/L + GA 0.5 mg/L; IAA 1.0 mg/L to 2.0 mg/L;TDZ 2.5
mg/L+ IAA 1.0mg/L; ZEA 2.0mg/L; NAA 1.0 mg/L to 2.0 mg/L; KIN 1.0 mg/L to 3.0
mg/L; KIN 2.0 mg/L + BAP 0.5 to 1.0 mg/L; KIN 0.1 mg/L + 2,4-D 0.5mg/L; TDZ 3.0
mg/L + KIN 1.0 mg/L ; TDZ 0.5 mg/L to 2.0 mg/L; TDZ 0.5 mg/L; ZEA 1.0 mg/L; and
TDZ 2.5 mg/L + IBA 2.0 mg/L produced heart-shaped embryogenic structures. These
findings suggested that petiole can be utilized for somatic embryo induction of grape
vines for regeneration of propagules for cultivation.

Keywords: Callogenesis, Somatic embryogenesis, 6-benzylaminopurine, 2,4-
dichlorophenoxyacetic acid, Indole-3-acetic acid
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ABSTRACT

The medicinal plant Acorus calamus L. (Sweet Flag) is renowned for its therapeutic
properties, but its propagation is challenging due to the low success rates in traditional
methods. This study aimed to optimize the surface sterilization protocol for in vitro
culture and evaluate the effects of different plant growth regulators (PGRs) on this
species' callogenesis and organogenesis of leaf explants. A total of 36 sterilization
treatments were tested. Among these, Treatment 1, comprising 70% ethanol (1
minute) followed by 5% Clorox (5 minutes), achieved 0% contamination and preserved
the natural green color of the leaves, indicating minimal tissue damage. Following
sterilization optimization, 30 PGRs combinations containing BAP, IAA, Zeatin, and
NAA were used to evaluate their ability to induce organ development from the leaf
explants. Among these treatments, only Murashige and Skoog (MS) medium
supplemented with 2 mg/L BAP and 1 mg/L IAA successfully induced root
organogenesis, demonstrating the synergistic effects of these PGRs for root initiation.
These findings provide a standardized sterilization protocol and optimized PGR
formulations for tissue culture of the Acorus calamus. The developed techniques
improve this species' propagation efficiency, supporting its large-scale cultivation,
conservation, and sustainable utilization in medicinal and commercial applications.

Keywords: Acorus calamus L., Sterilization protocol, PGR treatments, Leaf explants,
Root organogenesis
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ABSTRACT

Malaysian Kelulut honey, produced by stingless bees, is notable for its special
bioactive compounds such as phenolic acids, flavonoids, and methylglyoxal,
recognized for their antimicrobial properties. This study investigates its antibacterial
properties, particularly against Gram-negative bacteria responsible for numerous
challenging infections. Honey samples were sourced from different regions of
Malaysia, each exhibiting distinctive characteristics, including variations in colour,
taste, and chemical composition due to the diverse floral sources the stingless bees
pollinate. The antibacterial efficacy of Kelulut honey was evaluated using agar well
diffusion, with concentrations of 100%, 50%, and 25% tested for their inhibitory effects.
Assays for Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal
Concentration (MBC) were conducted at concentrations of 100%, 50%, 45%, 40%,
35%, 30%, and 25% to determine the lowest levels required to inhibit and eliminate
bacterial growth effectively. The results demonstrate a concentration-dependent
antibacterial effect, with the strongest inhibition observed at 100% in agar well diffusion
assay. MIC values indicated varying antibacterial activity, with the highest inhibition
observed against Pseudomonas aeruginosa, followed by Klebsiella pneumoniae,
Salmonella typhi, and Escherichia coli. These results suggest that Kelulut honey
exhibits distinct activity against Gram-negative bacterial strains. The MBC assay
demonstrated complete bactericidal activity at higher concentrations, while lower
concentrations showed varying results, suggesting that reduced concentrations may
not fully eradicate all bacterial strains. This research highlights the potential of Kelulut
honey as a natural alternative to synthetic antibiotics. Beyond its medical applications,
antibacterial properties offer promise in sustainable agriculture as a biopesticide or
soil amendment, potentially reducing dependency on chemical inputs.

Keywords: Kelulut honey, Antibacterial activity, Agar well diffusion, MIC, MBC.
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ABSTRACT

This study evaluates the efficiency of liquid fish amino acid (FAA), derived from sardine
fish waste and enhanced with wood vinegar, as an organic fertilizer for Bok Choy
(Brassica rapa subsp. chinensis). The experiment employed a randomized block
design with three treatments: 50 mL FAA, 100 mL FAA, and NPK fertilizer (control),
with 30 replicates per treatment. Growth parameters, including leaf length, plant
height, shoot number, chlorophyll content, and harvest weight, were measured over
45 days. The results demonstrated significant improvements in all parameters for
plants treated with FAA compared to NPK. Treatment with 100 mL FAA showed the
highest effectiveness, with mean increases in leaf length (8.96 cm), plant height (13.77
cm), and harvest weight (21.45 g), outperforming 50 mL FAA and NPK. The
chlorophyll index was also superior in the 100 ml FAA treatment (40.80) SPAD,
indicating enhanced photosynthetic efficiency. These findings affirm the potential of
fish amino acid as an eco-friendly and sustainable alternative to chemical fertilizers.
In conclusion, liquid FAA, particularly at higher concentrations, significantly enhances
the growth and yield of Bok Choy, contributing to sustainable agricultural practices by
utilizing organic waste. Future research should focus on the long-term effects and
scalability of FAA use in various crops and its environmental impact compared to
conventional fertilizers.

Keywords: Fish amino acid, Bok Choy, Liquid fertilizer
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ABSTRACT

During and post COVID-19 pandemic, home gardening using hydroponic farming has
significantly increased. However, maintaining optimal conditions for seed viability and
germination during shipment remains a challenge. This study analyzed the impact of
different wrapping materials to wrap planting trays with Pak Choy seeds for the
shipping process. The objective was to determine the most effective wrapping material
for preserving seed viability and improving germination rates during the shipment. Four
types of wrapping materials were evaluated: bubble wrap (Treatment 1), aluminum foil
(Treatment 2), black plastic bag (Treatment 3) and stretch film (Treatment 4). A
completely randomized design (CRD) with three replications was performed after
shipment via NinjaVan along a single route from Jeli to Jengka 300 km over two days.
Data collection focused on plant height (cm), canopy diameter (cm), and mortality rate,
with analysis conducted using SPSS software, ANOVA and Tukey HSD mean
comparison test. Stretch film (Treatment 4) was the most effective, achieving the
highest average plant height (3.83 cm), the widest canopy diameter (1.9 cm) and the
lowest mortality rate (0 plants). Bubble wrap (Treatment 1) performed moderately well,
with an average plant height of (3.80 cm), a canopy diameter of (1.69 cm) and a slightly
higher mortality rate (1 plants). Aluminum foil (Treatment 2) had the poorest results,
with the lowest plant height (1.58 cm), narrowest canopy diameter (0.94 cm) and the
highest mortality rate (6 plants). All treatments produced two leaves during the nursery
phase. In conclusion, stretch film proved the best wrapping material for maintaining
seed viability and promoting growth during shipping, making it a reliable choice for
home gardeners and farmers.

Keywords: Wrapping materials, Pak Choy seed, Seed germination, Shipment, Home
gardening
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ABSTRACT

The adoption of Internet of Things (IoT) technologies in composting production plays
an essential role in advancing Sustainable Development Goal (SDG) 12 (Responsible
Consumption and Production) by enabling efficient and sustainable waste
management practices. However, the reliability and accuracy of low-cost gas sensors
in detecting key gases emitted during composting remain a significant challenge.
Therefore, this study aims to calibrate and evaluate the performance of gas sensors
for accurate detection of gases emitted during the composting process using a Smart
Compost IoT system. The research focused on selected important gases such as
methane, LPG, alcohol, carbon monoxide, and carbon dioxide gases. The
methodology involved calibrating MQ-series sensors (MQ-2, MQ-3, MQ-4, MQ-5, MQ-
6, MQ-7, MQ-9, MQ-135) and MG-811 sensor. Successful calibration was achieved
for all gas calibrations represented by the coefficient of determination (R?) value. The
R? values for LPG detection (MQ-5), methane detection (MQ-2) and carbon dioxide
detection (MG-811) are 0.8784, 0.988 and 0.9833 respectively. Alcohol detection
using the MQ-135 sensor showed strong sensitivity (R2 = 0.9381). The MQ-9 sensor
was chosen for carbon monoxide detection due to its high accuracy, with an R? value
of 0.9925. These results affirm the sensors' precision across diverse gas types.
Furthermore, the calibrated sensors were used and integrated into the proposed Smart
Compost IoT system for real-time monitoring using Arduino Mega microcontroller and
ESP8266 WiFi module. Data was transmitted to the ThingSpeak platform for storage
and displayed on the Android smartphone using ThingShow apps. By using the
proposed IoT technology, comprehensive tracking of gas concentrations released
from compost production in real-time is possible to be monitored accurately. The
system successfully optimized composting conditions and minimized harmful gas
emissions for sustainable waste management.

Keywords: Gas Sensors, |0T, Calibration, Composting, Real-Time Monitoring.
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ABSTRACT

Curcuma caesia, or black turmeric, is known as an important medicinal plant of the
Zingiberaceae family because its rhizome has been found to have some medicinal
properties for several illnesses. Curcuma caesia is identified as an endangered
species due to habitat destruction caused by many human activities, especially the
excessive cultivation of black turmeric for traditional medicine purposes. The objective
of this research was to determine the optimum surface sterilization and plant growth
regulator (PGR) treatments for direct organogenesis of black turmeric. Contamination
risks during tissue culture and systematic protocols for effective PGR treatments are
addressed herein. The rhizomes were used as explants, and the surface sterilization
was done with different concentrations of sodium hypochlorite (NaOCI) at different
times for explant sterilization. Subsequently, nine different concentrations of PGR
treatments for shoot proliferation and rooting in Murashige and Skoog (MS) media
were used to culture the explants. One-way ANOVA statistical analysis revealed no
significant differences in the contamination rates. On the other hand, it revealed
significant differences out of the range of PGR treatments, taking into account the
comparisons of effects on shoot proliferation and rooting. In this regard, PGR
combinations of 2.0 mg/L NAA and 5.0 mg/L BAP showed significantly enhanced
growth of the plant. In regards to sterilization methods of 80% NaOCI, 40% NaOCI and
40% NaOCl, 20% NaOCI showed little or no contamination of the samples. The study
provides a foundation for effective in vitro propagation of Curcuma caesia, assisting in
conservation and possible commercialization. The results of the research contribute
to the development of scalable tissue culture procedures for Curcuma caesia, having
significance in conservation and pharmaceutical applications.

Keywords: Curcuma caesia, Direct organogenesis, Plant growth regulator, Surface
sterilization, Tissue culture
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ABSTRACT

Effective microorganism (EM) is a naturally produced microbial inoculant that
combines beneficial microorganisms to produce synergistic effects. Typically, EM is
useful for boosting the microbial environment that can enhance plant health and
growth. However, EM has never been tested to grow water spinach using non-
circulating hydroponics. Therefore, the effects of EM on the growth and yield
production of water spinach in non-circulating hydroponic systems remain unclear.
Hence, different concentrations of EM were supplemented into the controlled nutrient
solution to conduct the study. The treatments used were Control which was 0 %
concentration (T0), 0.13 % concentration (T1), 0.2 % concentration (T2) and 0.4 %
concentration (T3). Data such as plant height, numbers of leaves, root length, fresh
weight and dry weight were measured. A total of 64 water spinach plants were grown
under four different treatments using the non-circulating hydroponic system. Data was
collected every four days from 8 days after transplant (DAT) to 28 DAT but the
statistical analysis was made based on 28 DAT. Results showed that control has the
highest mean for plant height (66.27 cm) compared to other treatments. Aforesaid, the
mean for number of leaves in control also illustrate the highest value at 13.50.
Identically, the root length on 28 DAT under control statistically had the highest mean
which was 18.58 cm. The yield for control also recorded the highest yield at 8504.88
kg/ha. Overall, EM-1 application does not consistently enhance water spinach growth
or yield of water spinach using non-circulating hydroponics.

Keywords: Water spinach, Ipomoea aquatica., Hydroponic, Non-circulating, Effective
microorganism
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ABSTRACT

Pisang Tanduk (Musa acuminata x balbisiana AAB), a plantain from the Musaceae
family, was widely cultivated for commercial and food production purposes.
Micropropagation of Pisang Tanduk provided an alternative method of producing
high-quality planting material instead of using suckers. However, micropropagation
faced challenges due to browning caused by phenolic compound exudation, which
reduced the success rate of culture development and caused plantlet death. This
study aimed to evaluate the effectiveness of natural ascorbic acid from calamansi
and lemon juice as antioxidants in reducing phenolic compound exudation during
the multiplication stage. Ascorbic acid from citrus juice was applied by pre-soaking
the scalp and plantlet for 1 hour before subculturing into the growth media.
Treatments included three concentrations (100%, 50%, and 25%) for each citrus
juice and two controls: MS media with 5 mg/L BAP (C1) and MS media with 5 mg/L
BAP + 0.2 g / L ascorbic acid (C2). The treatment's effectiveness in reducing
browning was observed over 6 weeks. The results showed that C2 was the most
effective, maintaining a consistent mean reading of 50.00 + 0.00 from week 1 to
week 6. Meanwhile, the highest concentration of ascorbic acid in T1 and T4 (100%)
maintained browning at 50% at week 1 and week 3, but later increased to 100% in
week 6. Based on the findings, incorporating ascorbic acid as a media additive and
using high concentrations of natural ascorbic acid were most favorable in reducing
phenolic compound exudation and improving culture development. However, further
subculturing into fresh media is still needed as browning becomes intense over a
period of time. Future studies should explore the effect of light intensity with the
phenolic compound exudation and browning in Pisang Tanduk cultures.

Keywords: Pisang Tanduk (Musa acuminata x balbisiana, AAB), Ascorbic Acid,
Browning issues.
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ABSTRACT

The Phalaenopsis, or moth orchid, is a widely cultivated species with 92 native types
and over 34,000 documented hybrids, prized for its ornamental value and
adaptability. This study examines the effects of abiotic stresses, specifically
temperature and light, on the in vitro growth of Phalaenopsis amabilis Blume orchids
under six different conditions: 8°C with light, 8°C in the dark, 21°C with light, 21°C
in the dark, 26°C with light, and 26°C in the dark. Recent studies highlight that orchid
tissue culture can respond differently under varied environmental conditions, where
light exposure and temperature influence growth and survival. This research aims
to explore practical guidelines for farmers to cultivate tissue- cultured orchids in
ambient conditions without requiring costly specialized equipment. The 8°C
treatments were maintained in a cooler, the 21°C treatments in a controlled growth
room, and the 26°C treatments in a room without air conditioning. Using the
Murashige and Skoog (MS) medium enriched with 5 ml of coconut water as a
substitute for Benzylaminopurine (BAP), the study assessed plant height, root
length, number of leaves, leaf color, and survival rate. Results revealed that plants
grown at 26°C in the dark achieved the best plant height (3.29+0.27 cm) and root
length (1.51+0.38 cm), while those at 21°C with light produced the highest number
of leaves (4.80+0.34). Furthermore, the most vibrant leaf color and the highest
survival rate were observed in plants cultivated at 21°C with light in the growth room.
These findings demonstrate the critical role of temperature and light in optimizing
orchid tissue culture, emphasizing the need for moderate temperatures and tailored
light exposure to promote healthy growth and improve cultivation outcomes.

Keywords: Phalaenopsis amabilis Blume, Abiotic stress, Murashige and Skoog (MS)
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ABSTRACT

In Malaysia, Pueraria javanica Benth. is widely used as a leguminous cover crop in oil
palm plantations (Elaeis guineensis) for its ability to enhance soil fertility, retain
moisture, and suppress weed growth. However, the overuse of agrochemicals,
particularly urea and glyphosate, may harm this non-target species and degrade soil
guality. This study evaluates the toxicity of urea and glyphosate on P. javanica growth
and soil physicochemical properties. The experiment was conducted at the Tissue
Culture Nursery, Universiti Malaysia Kelantan, Jeli Campus. P. javanica was treated
with nitrogen fertilizer (urea) at rates of 0.0 kg N/ha (C0), 50 kg N/ha (T1), 100 kg N/ha
(T2), 150 kg N/ha (T3), and 200 kg N/ha (T4), with glyphosate applied at a fixed rate
of 2.4 kg ai/ha across all treatments (T1-T4). Results revealed significant reductions
(p<0.05) in chlorophyll content when glyphosate was applied alone (mean value 12.5
pmol m™2) compared to urea treatments. Growth parameters, including leaf number,
leaf diameter, plant height, and fresh weight, ranged from 4.0-7.0 leaves per plant,
2.47-2.93 cm leaf diameter, 3.20—3.67 cm plant height, and 0.93-1.03 g fresh weight.
While no significant differences were observed across most treatments, leaf number
and fresh weight were notably lower under urea 150 kg N/ha + glyphosate (T3).
Similarly, leaf diameter and plant height were most affected by glyphosate alone (CTO)
and urea 200 kg N/ha (CT4), respectively. At an application rate of 200 kg N/ha + GLY
2.4 kg ai/ha (T4), the N-P-K content were relatively higher as compared to other
treatments, suggesting that the application rates (T1-T4) used in this study were the
optimal rate which negatively affect the growth of P. javanica, regardless of small
difference in soil parameters.

Keywords: Tropical Kudzu, Toxicity, Glyphosate, Urea, Soil physico-chemical
properties.
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ABSTRACT

Rice is a staple food for over half of the global population, especially in Asia, making
research on its cultivation crucial. However, rice production is hampered by water
scarcity due to climate fluctuation. Therefore, this study investigates the impact of
varying water levels on the agronomic traits of five selected Malaysian indica paddy
(Oryza sativa L.) varieties. The objective of this study is to determine the agronomic
traits of different local paddy varieties under different water levels. The methodology
involves sowing the seedling at 7 days old in pots containing different watering
regimes: standard (2-3 cm standing water), alternate day watering, and reduced
watering (no standing water). The agronomic traits of all varieties under different
watering conditions were evaluated from seedling until harvest (120 days). The two-
way ANOVA and Tukey’s test shows that there is no significant interaction between
the two factors on all the agronomic traits evaluated including number of panicles,
weight of panicle, number of tillers, weight of hills and height of panicles. Similarly,
there is no significant effect of individual factors (variety and water levels) on all the
evaluated traits. From this study, reducing water level has no negative effect on the
agronomic traits, which eventually affect the yield of paddy. The findings of this
research help farmers to optimize water management in paddy cultivation, thereby
addressing challenges posed by climate variability and water scarcity.

Keywords: Water Level, Plant Height, Tiller Count, Agronomic Traits, Number of
Panicle

39



Category: Agrotechnology
Code: AG39

Response of Centrosema pubescens Benth. (Centro) to Nitrogen Fertiliser and
Glyphosate in Relation to Soil Physico-chemical Properties

Nur Aida Nadhirah Yusril* and Norhafizah Md Zain?

!Faculty of Agro-Based Industry, Universiti Malaysia Kelantan, 17600, Jeli, Kelantan,
Malaysia

*Corresponding author: f21b1180@siswa.umk.edu.my
ABSTRACT

This study investigates the ecotoxicological impacts of urea and glyphosate on
Centrosema pubescens Benth. (Centro), a cover crop widely used in Malaysian oil
palm plantations. These include reduced soil fertility, acidification, nutrient leaching,
and harm to non-target cover plant species. Therefore, this study was conducted to
investigate the effect of urea and glyphosate toxicity on the growth of C. pubescens
and soil physico-chemical properties. The treatments consist of a series of urea
application rates at 0.0 kg N/ha (C0), 50.0 kg N/ha (T1), 100.0 kg N/ha (T2), 150.0 kg
N/ha (T3) and 200.0 kg N/ha (T4), along with glyphosate (GLY) was applied at the fix
rate 2.4 kg ai/ha for all treatments (T1-T4). The chlorophyll content of C. pubescens
shows strong reduction (p<0.05) for positive control (CTO; GLY alone) with the mean
values of 14.2 umolm=? as compared to negative control (C0O) and single urea
application (positive controls) at 100- 200 kg N/ha (CT2-CT4). The C. pubescens
display no significant growth reduction across all the urea and glyphosate treatments
with an average ranging from 0.80-1.93 cm of leaf diameter, 5.00-12.69 cm of shoot-
root ratio, 2.00-5.00 of leaf number per plant, and 0.09-0.39 g of plant fresh weight.
Even though no significant reduction on the plant growth were detected across the
application rates, the C. pubescens shows noticeable reduction on the leaf diameter,
leaf number per plant and fresh weight when treated with single application of
glyphosate, 2.4 kg ai/ha (CTO; GLY alone). At an application rate of urea at 50-200 kg
N/ha, along with glyphosate application at 2.4 kg ai/ha (T1-T4), the N-P-K content were
found to be moderate to higher as compared to both negative and positive controls.
These results imply that T1-T4 would be the optimum rate that causes the toxicity to
C. pubescens.

Keywords: C. pubescens, urea, glyphosate, ecotoxicology.
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ABSTRACT

Phosphorus (P) is vital for plant growth, but in Malaysia, acidic soils cause P fixation,
reducing its availability and leading to excessive, costly fertilizer use.This study aimed
to enhance soil P availability and Zea mays L. growth through ash and biochar
application. A pot trial was conducted at Universiti Malaysia Kelantan Jeli Campus
using Zea mays L. as the test crop. The pot experiment was carried out for 53 days
until tasseling stage. The treatments evaluated were : TO: Control (No fertilization), T1:
Soil + 10 t ha't biochar,T2: Soil + 10 t hat ash, T3: Soil + 100% Urea + 100% CIRP +
100% MOP, T4: Soil + 100% Urea + 100% CIRP + 100% MOP + 10 t ha! biochar, T5:
Soil + 100% Urea + 100% CIRP + 100% MOP + 10 t hat ash, T6: Soil + 100% Urea
+ 100% CIRP + 100% MOP + 5t ha?! biochar + 5 t ha! ash. Plant height, leaves
number and leaf area were measured, while leaves, stems and roots were partitioned
to determine their dry weights. Soil samples were analyzed for P availability and
chemical properties. Treatment T4 (10 t ha' enriched rice straw biochar) significantly
improved maize growth, with a height of 134.83 cm compared to 6.08 cm in the control.
T4 also had the largest leaf area (564.19 cm?2) and highest dry weights of leaves and
stems (26.06 g and 39.14 g). Soil available P was highestin T6 (269.73 ppm), followed
by T5 (120.53 ppm) and T4 (105.20 ppm), far exceeding the control (1.75 ppm).
Biochar and ash raised soil pH (8.37-8.70), reduced exchangeable aluminum (0.59
cmol/kg), and mitigated P fixation. In conclusion, biochar and ash improved soil P
availability and Zea mays L. growth in acidic soil, with field trials planned for further
validation.

Keywords: Phosphorus, Fixation, Acidic soils, Biochar, Ash.
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ABSTRACT

Hydroponics is the growing of plants by using water rather than soil, with the aim of
attaining the nutritional needs of the plants. The lack of maintenance of plant
development components such as water circulation, light intensity, temperature,
humidity, and electrical conductivity (EC) of nutrient water could affect the plant
growth. In this study, indoor hydroponic of Ocimum tenuiflorum L. (Holy Basil) with
various LED lights; white-colored LED light (control, TO), red-colored LED light (T1),
blue-colored LED light (T2) and green-colored LED light (T3) were tested to determine
the effects of different light intensity on the growth of the hydroponic plant. An Arduino
Mega integrating with an ESP8266 Wi-Fi chip, was employed together with sensors
such as Light Dependent Resistor (LDR), TDS sensor, and DHT22 temperature and
humidity sensor. The results from this study reveals that there was no significant
increase on the chlorophyll content of O. tenuiflorum across the treatments application
(T1-T3), but the green-colored LED light (T3) possess lowest chlorophyll content
(p<0.05) with the value of 17.57 umol m~2 as compared to control (white-colored LED
light, TO) with 28.50 ymol m™2. O. tenuiflorum shows remarkable increase (p<0.05) in
plant growth when treated with red-colored LED light (T1) and blue-colored LED light
(T2) with the mean value of 6.67 leaf number per plant and 0.9 cm of leaf diameter,
respectively as compared to T3. However, no significant increase was detected in
terms of plant height and the root length across the LED lights treatments with the
mean value ranging from 4.83-6.37 cm and 2.03-3.70 cm, respectively.

Keywords: LED light source, Holy Basil, indoor farming, loT.
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ABSTRACT

The Cavendish banana (Musa acuminata), a globally significant fruit, faces numerous
challenges, including susceptibility to Fusarium wilt caused by Fusarium oxysporum f.
sp. cubense Tropical Race 4 (FOC TR4). This fungal disease severely impacts banana
production, threatening global food security. This study aims to evaluate the resistance
and susceptibility of F1 seed progenies developed from crosses between Pisang Jari
Buaya and wild banana, using both in vitro (tissue culture) and in vivo (double tray)
screening methods. Disease expression is assessed based on symptom indices to
identify resistant, tolerant, and susceptible progeniesThe Cavendish banana (Musa
acuminata), a globally significant fruit, faces numerous challenges, including
susceptibility to Fusarium wilt caused by Fusarium oxysporum f. sp. cubense Tropical
Race 4 (FOC TR4). This fungal disease severely impacts banana production,
threatening global food security. This study aims to evaluate the resistance and
susceptibility of F1 seed progenies developed from crosses between wild banana and
Pisang Jari Buaya, using both in vitro (tissue culture) and in vivo (double tray)
screening methods. Disease expression is assessed based on symptom indices to
identify resistant, tolerant, and susceptible progenies. Results from both screening
methods are statistically analyzed to evaluate their consistency and accuracy in
identifying resistance traits. The in vitro method demonstrated an 85% agreement rate
with the in vivo results, validating its use as an efficient preliminary screening tool.
Resistant progenies identified through both methods exhibited significantly lower Leaf
Symptom Index (LSI) values compared to susceptible ones, with a strong resistant
between the two approaches. These findings streamline the selection process for
banana plantlets with desirable disease resistance traits, minimizing reliance on time-
consuming and resource-intensive field evaluations. This optimized approach
accelerates breeding programs targeting resistance to FOC TR4, contributing to
sustainable global banana production systems.

Keywords: Fusarium oxysporum f. sp. cubense, Banana, in vitro, in vivo, Resistant
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ABSTRACT

This research explores the medicinal potential and sustainable propagation of
Curcuma sumatrana, addressing its limited availability and conservation challenges.
Curcuma is a commercially valuable genus renowned for its diverse therapeutic
properties, yet certain species, including C. sumatrana, face threats to their survival.
The International Union for Conservation of Nature (IUCN) recently classified C.
sumatrana as a vulnerable species, emphasizing the urgent need for innovative
preservation strategies. This study aimed to quantify the total phenolic content (TPC)
of C. sumatrana extracts and establish an effective micropropagation protocol. A gallic
acid calibration curve, constructed with concentrations ranging from 25 to 1000 pg/mL,
achieved high linearity (R? = 0.96), ensuring precise phenolic quantification. TPC
assays revealed the presence of bioactive antioxidant compounds in the ethanol crude
extract and its fractions: hexane, dichloromethane, ethyl acetate, and butanol. UV
spectrophotometer readings, analyzed using two-way ANOVA in SPSS, demonstrated
significant differences (p<0.05) in phenolic concentrations across fractions, with the
ethanol crude extract exhibiting the highest phenolic content at 1000 pg/mL (0.0466 +
0.0023 pg/mL). Moreover, rhizome buds, shoots, and leaves were cultured on 1/2
Murashige and Skoog (MS) media supplemented with varying concentrations of 1-
Naphthaleneacetic acid (NAA), 6-Benzylaminopurine (BAP), and glutamine, ranging
from 1.0 mg/L NAA, 1.0 mg/L BAP, and 2.0 g/L glutamine to 3.0 mg/L NAA, 3.0 mg/L
BAP, and 3.5 g/L glutamine. However, mold contamination severely impacted
propagation, with rhizome buds showing contamination rates of up to 70% under the
first sterilization protocol. Fungicide treatment in the second protocol reduced rates to
30-40% and delayed contamination onset from 3-5 days to 7—10 days. Despite these
improvements, contamination remained a significant barrier, highlighting the need for
refined sterilization methods.

Keywords: Curcuma sumatrana, Total Phenolic Content, Antioxidant,
Micropropagation, Conservation.
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ABSTRACT

The study explores the innovative application of Palm Oil Mill Effluent (POME) as a
sustainable growth medium for soilless cultivation of Green Mustard (Brassica rapa
var. parachinensis). Approximately 80% of waste from palm oil processing, including
POME was not repurpose properly as agriculture planting media. This research aims
to compare the growth & yield performance of Green Mustard using the POME as
media mixture planting system. In term of the methodology, there were three
treatments employed such as Cocopeat + POME (treatment 1), Palm Oil Coir + POME
(treatment 2), and Cocopeat + Palm Oil Coir (Control). By employing a Randomized
Complete Block Design (RCBD), the study measured parameters like plant height
(cm), canopy diameter (cm), leaf count (Nos), and yield final weight (g). In order to
analyses the data parameter, statistical software such as SPSS was used to employed
ANOVA, and Tukey HSD mean test comparison. From the study, results indicate that
Treatment 1 show better result in term of parameters such as plant height (12.3 cm),
canopy diameter measurements (5 cm) and less mortality rate (1 Nos) compared to
other treatments. In conclusion, POME-enhanced media significantly improve growth
performance and could increase the yield compared to the other treatments and the
control, but it could have been further improved in subsequent studies by using
different ratios. These findings suggest that repurposing POME not only reduces
waste but also offers an eco-friendly and cost-effective alternative for sustainable
agriculture especially for fertigation-based system in Malaysia and beyond.

Keywords: POME, sustainable farming, media nutrition, fertigation, table top plant
system.
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ABSTRACT

Cow dung has long been used as a firestarter, however, for modern society the
practice of using raw cow dung is not appealing due to its safety and hygienic
concerns. The EcoBoost Firestarter is an environmentally friendly product
manufactured from cow dung (CD) and sawdust (SD) in proper proportions and treated
with oil-based hardening to enhance its durability. This study demonstrated the
preparation and performance of EcoBoost Firestarter, which is suitable for this
purpose. The various combinations of CD and SD used in this study are as follows:
50% CD - 50% SD, 70% CD - 30% SD, 80% CD - 20% SD, 90% CD - 10% SD, and
100% CD, labeled treatment 1, 2, 3, 4, 5, and 6, respectively. Their performance was
compared to a commercial brand. The key performance metrics included ignition time,
flame height, burning time, durability, and charcoal embering time. Significant
differences were expressed among the treatments. Treatment 1 resulted in the
shortest ignition time of 15.0 £ 0.71s and a flame height of 10.72 + 0.73 cm, which is
suitable for fast, intense combustion. Treatments 3, 4, and 5 showed a balance in the
performance that achieved long burning time from 11.50 = 0.38 to 12.17 = 0.44
minutes with high durability from 380pcs *+ 36.13pcs to 432.57pcs + 62.89pcs that
could sustain use in domestic or industrial applications. Treatment 6 had the lowest
flame height of 3.36 + 0.57 cm with durability of 485.36 + 24.56 pcs making it the safest
for applications. Treatment 5 recorded the lowest charcoal ember production of 6.07
+ 0.60 sec, while Treatment 1 had the highest of 7.55 + 0.48 sec. The Eco-Boost
Firestarter is versatile for many other purposes besides reusing waste. Future
research should be done by optimizing the formulations to have better ignition
efficiency, looking into sustainable accelerants, and doing product performance tests
under variable environmental conditions. These results could act as a starting point
for obtaining an environmentally friendly fire starter that efficiently serves the needs of
both consumers and industries.

Keywords: Eco-Boost Firestarter, Cow Dung, Sustainability, Combustion Efficiency,
Durability
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ABSTRACT

Curcuma sumatrana, a member of the Zingiberaceae family native to Sumatra,
Indonesia, is found along the Bukit Barisan range. The rhizome of C. sumatrana
contains secondary metabolites with potential antibacterial properties. However, C.
sumatrana is threatened by distribution and habitat decline, leading to its vulnerable
status according to the International Union for Conservation of Nature (IUCN)
assessment. Micropropagation offers a potential solution for conservation by providing
an alternative to wild harvesting. This study aims to investigate the antibacterial
properties of C. sumatrana, focusing on determining the Minimum Inhibitory
Concentration (MIC) using broth dilution method, which involves serial dilution of plant
extracts to assess bacterial growth inhibition. The antibacterial study carried out on
the extracts and fractions of C. sumatrana, namely hexane, ethyl acetate and ethanol
against E. coli and S. aureus bacteria using broth dilution method at the concentration
1000 ug/ml, 500 ug/ml, 250 ug/ml, 125 ug/ml, and 62.5 ug/ml. Against E. coli, ethyl
acetate at 500 ug/ml was the most effective, showing the highest inhibition 0.0381 +
0.0590, while hexane at 125 ug/ml had lower inhibition 0.0381 + 0.0590. Similarly,
against S. aureus, ethanol at 500 ug/ml was the most effective 0.4946 + 0.3133. All
plant extracts showed significant antibacterial activity (p < 0.05) against E. coli and S.
aureus when compared to the negative control. Additionally, this study investigated
the in vitro propagation of C. sumatrana using rhizome buds, and varying
concentrations of plant growth regulators which are auxin and cytokinin. The
concentration used were 1.0 mg/L BAP + 1.0 mg/L NAA, 3.0 mg/L BAP + 3.0 mg/L
NAA, 5.0 mg/L BAP + 3.5 mg/L NAA, 7.0 mg/L BAP + 4.0 mg/L NAA, and 9.0 mg/L
BAP + 4.5 mg/L NAA. Although different combinations of NAA and BAP were tested
in Murashige and Skoog (MS) medium, consistent shoot growth was not obtained.
These findings highlight the challenges associated with C. sumatrana propagation and
emphasize the need for further research to refine the conditions and protocols for
successful in vitro cultivation.

Keywords: Curcuma sumatrana, Antibacterial Properties, Minimum Inhibitory
Concentration, NAA (naphthaleneacetic acid) and BAP (benzylaminopurine)
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ABSTRACT

Precise moisture monitoring is essential for optimizing composting processes,
enhancing decomposition rates, and producing high-quality compost. The calibration
of soil moisture sensors was affected by diverse factors, including inaccuracies in
sensor readings during composting processes at production facilities, and inadequate
calibration protocols from IoT system developers and manufacturers. These issues
lead to poor compost quality, inefficiencies in data collection, and inefficient
operational processes. This study aims to calibrate and assess the efficacy of
capacitive soil moisture sensors. This study also analyzes publication trends, country,
keyword, and prominent author on soil moisture sensor calibration and the application
of the Internet of Things (IoT) using bibliometric analysis by using VOSviewer
software. In the calibration process, five treatments of compost were determined: T1
(Growmate), T2 (Bio-growth), T3 (Bagus Compost), T4 (Greensoil) and T5 (Aerobic
Compost). The compost of T1 to T4 was obtained from local commercial compost T5
was produced from a Smart Compost IoT System. The calibration was conducted in
the laboratory over two weeks. Starting from saturation to dry conditions, at three
different depths: 10 cm for the bottom level, 6 cm for middle level and 2 cm for the top
level. On each depth, the capacitive soil moisture sensor and temperature sensor were
placed, and the data was stored in the ThingSpeak loT platform. The soil moisture
was calibrated using the gravimetric method at 1,2,3,5,7,8,9,10, and 14 days of the
experiment. Accuracy parameters, including Mean Absolute Error (MAE), Root Mean
Square Error (RMSE), and Discrepancy Ratio (R?) were employed to evaluate sensor
performance. Results revealed that Bio-growth compost exhibited the highest
accuracy with minimal MAE (2.65) and RMSE (1.63) at the middle depth, while Aerobic
compost showed the least accuracy with significant deviations (MAE 19.31, RMSE
4.39). These findings underscore the variability in sensor performance across compost
types and depths, emphasizing the importance of tailored calibration. This research
supports the advancement of loT-based composting systems, promoting efficient
resource management and sustainable agricultural practices through improved
compost monitoring technologies.

Keywords: Soil moisture calibration, Capacitive Sensors, Composting Process,
Internet of Things (IoT), Bibliometric analysis.
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ABSTRACT

Organic materials decompose to form compost, a nutrient-rich soil amendment
that improves soil health. In addition to macronutrients, the micronutrients
released from compost are also essential for supporting plant growth. However,
prolonged composting during production can disrupt the natural cycle, loss of
nutrients and a decline in compost quality. This study aimed to analyze the
concentrations of these micronutrients during composting and relate their levels
to ambient and media parameters such as temperature, pH, and humidity.
Compost from three bins was monitored using a smart Internet of Things (loT)
system. Boron was extracted using hot water, while zinc, manganese, and iron
were extracted using hydrochloric acid, followed by spectrophotometric analysis.
Over 14 days, boron in Bin 1 dropped from 0.866 mg/L on Day 1 to 0.772 mg/L
on Day 14, and manganese in Bin 2 fell from 1.730 mg/L to 0.092 mg/L. The
temperature stayed stable at around 23°C to 24°C, which helped microorganisms
work effectively. The findings demonstrate a relationship between micronutrient
levels and environmental factors. For example, boron levels in Bin 1 declined from
0.866 mg/L on Day 1 to 0.772 mg/L on Day 14, while manganese levels in Bin 2
showed a significant reduction from 1.730 mg/L to 0.092 mg/L over the same
period. These changes were affected by consistent media temperatures
(approximately 23—-24°C), which facilitated microbial activity, as well as media pH
and ambient humidity.

Keywords: Compost, micronutrient, zinc, boron, manganese, iron.
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ABSTRACT

In Malaysia, stingless bee honey is known as a treasure gifted by nature whose
nutritional value exceeds that of ordinary honey. This study aims to deepen the
understanding of the botanical origins and nutritional value of stingless bee honey.
The primary objectives of this study are to compare the pollen type proportions in
Stingless bee honey collected from various locations in Malaysia and to identify the
major floral nectar sources. This study hypothesizes significant differences in the
botanical composition, properties, and pollen structure of Stingless bee honey from
different locations. Honey samples were collected from Kelantan, Kedah, Perak,
Selangor, and Sarawak, followed by detailed pollen analysis using microscopy. The
findings revealed 41 pollen species from 23 plant families. Among the samples, only
one was monofloral, originating from Sik, Kedah, with oil palm predominating. The
remaining samples were polyfloral. Elaeis guineensis was the predominant pollen in
the honey sample from Kedah. Rhizophora apiculata was the most frequent in the
sample from Kota Samarahan, Sarawak. As for Petaling Jaya of Selangor, the
dominant pollen was also Volkameria inermis and Struthanthus flexicaulis. Last but
not least, Cucumis sativus has the highest frequency of occurrence in Tanah Merah,
Kelantan. The important marker pollen which distinguished Malaysian honey from
imported foreign honeys were Cocos nucifera and Elaeis guineensis which occurred
in most of the local honey samples analysed.

Keywords: Melissopalynological Analysis, Stingless bee honey, Acetolysis,
Botanical origin, Pollen
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ABSTRACT

Curcuma sumatrana, a taxonomic variant within the Curcuma genus, is characterized
by the use of its leaves in Pekasam production, where its leaves are used to wrap
and ferment durian flesh. This species is further recognized for its
ethnopharmacological applications. However, the International Union for Conservation
of Nature (IUCN) has classified C. sumatrana as a vulnerable species, highlighting the
urgency of conserving this endangered medicinal plant. There is a pressing need to
micropropagate the plant to ensure its availability for various applications. This study
aims to determine the antioxidant activity of C. sumatrana extracts and its fractions
using the Ferric Reducing Antioxidant Power (FRAP) assay across a concentration
range and evaluates the effects of 1- Naphthaleneacetic acid (NAA) and 6-
Benzylaminpourine (BAP) on shoot development of C. sumatrana to establish
micropropagation protocol. A ferrous sulphate calibration curve, constructed with
concentrations ranging from 200 to 1000 uM/L. Among the tested fractions are
ethanol, hexane, dichloromethane, ethyl acetate, and butanol. Ethanol exhibited the
highest antioxidant potency with a lowest ECso value (48.39 uM). These results show
ethanol as the most effective solvent fraction for antioxidant activity in the FRAP assay.
Statistical analysis of the FRAP assay revealed that the tested extract exhibited
significant antioxidant activity (p < 0.05). The shoots were cultured on Murashige and
Skoog (MS) media with various concentration treatments of the (NAA), (BAP) and
glutamine. The concentrations that were used are 1.0 mg/L BAP + 1.0 mg/L NAA, 1.0
mg/L BAP + 3.0 mg/L NAA, 3.0 mg/L BAP +1.0 mg/L NAA with glutamine 2.0 g/L.
Despite efforts using (MS) media with various NAA and BAP combinations, the
consistent shoot regeneration was not achieved. These findings highlight C.
sumatrana as a promising source of antioxidants, offering potential applications in
pharmaceuticals. This research shows the complexity of micropropagation and offers
a basis for improving experimental conditions in future studies.

Keywords: Curcuma  sumatrana,  Antioxidant, FRAP, Establishment,
Micropropagation.
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ABSTRACT

Nutrient levels in compost are nitrogen (N), phosphorus (P), and potassium (K), are
essential for plant growth and development. However, traditional laboratory methods
for determining NPK levels in compost are time-consuming and cannot provide real-
time data for adjusting the composting process. This study aimed to (1) create a
bibliographic map on co-authorship, keyword occurrence, and citation trends in the
field using VOSViewer, (2) determine the NPK levels in compost using laboratory
methods, and (3) monitor NPK variations across different compost stages. The
bibliometric analysis revealed that research on the Internet of Things (loT) in
agriculture in Malaysia is still developing, with a strong focus on machine learning,
artificial intelligence, and deep learning. In the experimental phase, compost samples
were collected from three compost bins over 14 days at five intervals (Days 1, 3, 6, 9,
and 14), representing the top, middle, and bottom layers of the bins. Nitrogen levels
were analyzed using the Kjeldahl method, phosphorus using a UV-Vis
spectrophotometer, and potassium with Atomic Absorption Spectroscopy (AAS). The
results showed significant variations in NPK levels across the different layers and over
time. Day 1, nitrogen levels in the top layer of Bin 1 were 0.482 mg/L, for the
Phosphorus were measured 0.485 mg/L while potassium was measured at 127.2
mg/L. By Day 14, nitrogen levels had decreased to 0.435 mg/L in the top layer,
phosphorus were slightly increased 0.495 mg/L and potassium levels increased to
347.9 mg/L. These findings suggest that real-time monitoring of NPK levels can be
enhanced through loT systems, leading to more efficient and dynamic compost
management. The study highlights the potential of 10T for advancing agricultural
practices by providing real-time nutrient data for better composting processes.

Keywords: Internet of Things (IoT), Nutrient Elements, Nitrogen (N), Phosphorus (P),
Potassium (K).

52



Category: Agrotechnology
Code: AG54

Effect of Salinity on Germination Indices of Selected Rice Cultivars (Oryza
sativalL.)

Mashitoh Ahmad Jelanil* and Noorhazira Sidek?

!Faculty of Agro-Based Industry, Universiti Malaysia Kelantan, 17600, Jeli, Kelantan,
Malaysia

*Corresponding author: f21al105@siswa.umk.edu.my
ABSTRACT

Salinity is a significant environmental stressor that adversely affects rice cultivation,
particularly in regions where irrigation practices lead to salt accumulation in soil and
water. Therefore, this project aims to determine the effect of varying salinity levels on
Oryza Sativa L. during germination and vegetative stage. The rice cultivars used in
this study are Mardi Siraj 297, Sebernas 307, Sempadan 303, and MR220. Two
experiments were conducted to assess the responses of these cultivars to salinity at
germination and vegetative stage. The first experiment focused on seed germination,
where rice seeds were soaked in water of varying salinity levels (0, 3, 7, and 10 dSm-
1) to evaluate the germination rate over a period of 10 days. The second experiment
observed seedling growth over 28 days at the same salinity levels to evaluate
performance. Additionally, fresh and dry weights of the plants were recorded after the
study period. At germination stage, there is no interaction between variety and salinity
level but there is significant interaction with the mean germination time (MGT) and
germination rate index (GRI). The highest percentage observed in variety MR220 at
salinity levels 2, 4, and all levels. This study should assist in selecting and propagate
salinity-tolerant rice varieties, hence increasing productivity on saline solls.

Keywords: Rice cultivation, Salinity, Tolerance, Germination rate, Cultivars.
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ABSTRACT

Velvet apple (Diospyros blancoi) have potential in reducing the risk of chronic diseases
such as cancer and cardiovascular disease, as well as enhancing the digestive system
by reducing constipation. This study was motivated by the lack of scientific reports on
Velvet apple phytochemicals and antioxidant activities. This study aims to determine
the phytochemicals in the leaves and flesh of Velvet apple and investigate its
antioxidant capacity using two extraction methods: total phenolic content (TPC) and
DPPH assay (2, 2-diphenyl-1-picrylhydrazyl) scavenging method. Velvet apple leaf
and fruit samples were collected from forest reserves maintained by the forestry office
in Kuantan, Pahang. Velvet apple flesh and leaves were collected, cleaned, dried, and
made into powder. Hence, a comparison between flesh (fruit) and leaves, wild of the
Velvet apple was performed in the study to compare the antioxidant capacity. The
antioxidant capacity was assessed using total phenolic content and DPPH assay and
experimented only using ethanol extraction. The leaf extract had a significantly higher
total phenolic content (TPC) of (0.075 £ 2.4 mg GAE/g) compared to the fruit extract
(0.043 + 3.4 mg GAE/Q) (p < 0.05). The leaf extract achieved 284% DPPH scavenging
activity, including an 1C50 value of (0.587 + 331.18 pg/mL), slightly greater than the
fruit extract's 252% scavenging activity and IC50 value of (0.531 £ 293.52 ug/mL). The
results presented show that despite its lower phenolic content, the fruit extract exhibits
stronger antioxidant activity, demonstrated with a lower IC50 value and equivalent
radical scavenging activity percentage.

Keywords: Diospyros blancoi, Phytochemicals, Total Phenolic Content, Antioxidant,
Wild Fruit.

54



Category: Agrotechnology
Code: AG57

Assessing Emergence Rate and Growth Performance of Onion (Allium cepal.)
Seeds Across Various Seed Planting Tray Configurations

Nurizzah Syamsirt* and Muhammad Nurfaiz Abd Kharim?

!Faculty of Agro-Based Industry, Universiti Malaysia Kelantan, 17600, Jeli, Kelantan,
Malaysia

*Corresponding author: f21bl211@siswa.umk.edu.my
ABSTRACT

Malaysians consumed 14.8 kilograms of onion per capita annually, or 14.1 grams
daily. The nation relies entirely on imported onions, with import volumes rising by 9%
since 2021 due to limited local production. Onion farming in Malaysia faces
challenges, including high production costs, low yields, and unsuitable climate
conditions. Among the planting methods, nursery period faces the most challenging
phase when planting at the planting field due to soil-borne disease problem. Therefore,
planting onion with seed will be the most economical and reliable compared to planting
sets or bulbs directly to the field. Planting seeds in the nursery tray is less prone to
soil-borne diseases, reduce contamination risks, and allow greater variety selection at
a lower cost than onion bulbs. This study has evaluated various nursery-planting trays
with different holes dimensions to grow onion seedlings. The treatments included
Treatment 1 (4cm x 4 cm), Treatment 2 (3cm x 3 cm), Treatment 3 (2.5cm x 2.5cm),
Treatment 4 (2cm x 2cm), and Treatment 5 (1.5cmx 1.5cm). One-way ANOVA
followed by Tukey HSD mean comparison analysis were performed for the statistical
comparison. From the study found the Treatment 5 demonstrated the best
performance, achieving the highest average plant height of 5.43. Additionally,
Treatment 4 exhibited the lowest mortality rate with an average of 0, highlighting the
superior performance during the nursery phase. In contrast, Treatment 2 recorded the
lowest average plant height of 3.47 and the highest mortality rate of 1.33, indicating
low performance compared to other treatments. In conclusion, planting trays with hole
dimensions (15mm x 15mm) provided the most favourable conditions for onion
seedling growth.

Keywords: Hole Dimension, Nursery Trays, Onion Seeds, Seed Mortality, Seed
Germination.
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ABSTRACT

During the fruit season, there is always one fruit that is at the top of every Malaysian's
mind, which is Durian (Durio zibethinus). Although we aim to meet economic demand
by expanding our space for durian plantations, we often forget the impact of this
expansion on our land, which is rich in carbon during the early stage of plantation. In
this paper, we observe soil physico-chemical properties and compare soil organic
carbon (C) accumulation between a secondary forest and a commercial durian plot.
This was accomplished by taking soil samples from depths of 0-25 cm and 25-50 cm
using a soil auger. The collected soil samples were air-dried until they reached a
constant weight. They were then ground by hand using a pestle and mortar. Finally,
the processed soil samples were stored in zipper plastic bags. We used the coring
method to determine the bulk density, a pH meter for pH determination, the loss-on-
ignition (LOI) method for soil organic matter content, and the Kjeldahl method for soil
nitrogen determination. By understanding how these factors influence carbon storage
in the soil during the first few years of a durian plantation, we can develop better farm
management practices that promote a greener environment and healthy soil in the
long term.

Keyword: Durian (Durio zibethinus), soil physico-chemical, soil organic carbon (C),
air-drying, coring method, loss-on-ignition (LOI)
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ABSTRACT

The seedling growth phase is critical in determining overall crop yield and quality, as
it influences plant resistance to environmental stressors. The declining efficiency of
the untreated seed in the seed germination and seedling growth has led to the low
crop yield production. Seed priming has emerged as a promising technique for
improving the seedling growth. Ketapang (Terminalia catappa L.) has a big potential
and is widely used in agricultural applications. However, their potential role in seedling
growth remains underexplored. This study has a two-fold objective. First, to explore
seed priming research trends via bibliometric analysis. Second, to evaluate the effect
of different concentrations of Ketapang leaves extract as a priming solution on melon
seed. Bibliometric analysis was conducted based on Scopus database using
Vosviewer software to access publication growth, leading county, and keyword co-
occurrence. This study also involves 8 treatment which is Ketapang leaves extract at
ratio of 1:10 (T1), 1:20 (T2),1:30 (T3),1:40 (T4), 1:50 (T5), gibberellic priming (T6),
hydropriming (T7) and unpriming seed (T8) as a control. The bibliometric analysis
revealed that, the publication growth on seed priming in the increasing trends. India
produced the highest publication on seed priming. The three main clusters identified
from keyword co-occurrence are physiological stress and metabolism cluster, seed
germination and crop yield cluster and stress tolerance mechanism clusters.
Hydropriming (T7) has the lowest mean germination time while ketapang leaves
extract at ratio 1:20 (T2) shows the best treatment solution on highest height and stem
diameter based on analysis of variance (ANOVA) test. Thus, the finding from this study
carries significant implications for improving the crop yield because it provides
practical insights of the efficacy of ketapang leaf extracts, potentially serving as a
sustainable agriculture practice to enhance seed germination and seedling growth of
melon (Cucumis melo var Glamour).

Keywords: Terminalia catappa, seed priming, bibliometric analysis, Cucumis melo var
Glamour, mean germination time.
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ABSTRACT

Rice bran (RB) in Malaysia, is commonly mixed with sawdust (SD) to create mushroom
substrates. However, using RB is often associated with fungal contamination and
pathogen issues, limiting mushroom production rates. This study aimed to identify
alternative nutrients to enhance grey oyster mushroom (Pleurotus ostreatus)
cultivation. Typically, conventional mushroom substrates are prepared using a ratio of
100:10:1 for SD, RB, and agricultural lime. This research replaced RB with two
alternative nutrients: palm kernel expeller (PKE) and Supergrow (SG). A conventional
substrate served as the control (TO), while Treatment 1 (T1 = 10% PKE) and
Treatment 2 (T2 = 1% SG) were formulated. The result of proximate analysis assessed
the nutrient composition of mushrooms cultivated in TO, T1, and T2. Results showed
protein and carbohydrate levels were highest in TO, while T1 and T2 were fat-free.
Fibre content was highest in T2 (2.71 + 0.17%), whereas ash content and moisture
content were highest in TO (6.49 = 0.42% and 19.35 * 6.25%, respectively). The pH
of the substrate and mushrooms was highestin T2 (8.1 and 7.1, respectively). Colour
analysis indicated that TO had the highest lightness (L* = 32.3 £ 5.49) and yellowness
(b*=12.13 + 2.84), while greenness (a* = 6.85 + 1.5) was most pronounced in T2. The
shortest harvesting time was observed in T1 (42 days), followed by TO (57 days) and
T2 had the longest (59 days) harvesting time. T1 yielded the highest mushroom
production (119.82g) and the highest Biological Efficiency (BE%) (40.91%) followed
by TO recorded as (116.489) for yield and BE% (40.47%). while T2 showed the lowest
both for total yield and BE%. These findings suggest that while T1 remains the most
effective substrate, T1 show the potential as sustainable alternatives to RB, reducing
dependency and promoting more resilient mushroom cultivation practices.

Keywords: Rice bran, Palm Kernel Expeller, Supergrow, physicochemical properties,
proximate analysis, growth rate.
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ABSTRACT

This study focuses on the population abundance of Elaeidobius kamerunicus, the main
pollinator of oil palm (Elaeis guineensis), in palm oil farms in Jeli, Kelantan. The
research aims to determine the population distribution of Elaeidobius kamerunicus
over a 12-week study period and identify key environmental factors influencing its
abundance, including temperature, relative humidity, and rainfall. Sampling was
carried out using garden mesh bags, such as fruit mesh bags, which are a practical
way to capture and randomly select oil palm trees. The statistical analysis performed
in this study used the Statistical Package for the Social Sciences (SPSS) to analyze
population variations through a one-way ANOVA. The variables included temperature,
relative humidity, rainfall and population of Elaeidobius kamerunicus. The showed that
the population of Elaeidobius kamerunicus was highest during the mid-season weeks
(Weeks 7-9) with an average number of weevils in week 7 of 1371 while the average
number of weevils in week 9 was 1428.5, corresponding to optimal temperature
(26.2°C-27.05°C) and high relative humidity (>86%). Rainfall exhibited a complex
influence, with moderate rainfall supporting population stability, while extreme rainfall
and drought negatively impacted weevils activity. These findings highlight the critical
role of Elaeidobius kamerunicus in efficient oil palm pollination and emphasize the
importance of maintaining favourable environmental conditions for sustainable oil
palm production.

Keywords: Elaeidobius kamerunicus, population abundance, temperature, rainfall,
relative humidity.
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ABSTRACT

Kedah-Kelantan (KK) cattle (Bos indicus) are an indigenous breed of significant
importance to local agriculture in Malaysia. Genetic variation is crucial for the
sustainability, health and adaptability of livestock populations. This study assessed the
genetic variation among Kedah-Kelantan cattle populations in rural communities in
Tanah Merah, Kelantan through SNP markers. It also correlated the genetic variation
with desirable phenotypic features in cattle, such as colour and body scoring. Thirty
cattle (30) were randomly selected from the chosen farm in the study area, and their
morphometric traits were measured and recorded. Blood samples were withdrawn
from the tail or jugular vein of the cattle and subjected to genomic DNA extraction for
SNPs genotyping using BovineHD SNPs 770,000 Beadchip. This study employed
Person’s correlation coefficient (r) (SPSS software) to assess relationships among
morphological characteristics, while R analysis was used to generate chromosome
ideograms. The study revealed that the predominant coat colour is brown (86.7% of
the cattle), occurring in 93.3% of purebred and 85.7% of crossbred KK cattle.
Additionally, body weight (BW) has shown the strongest correlation with the heart girth
(HG). Genetic diversity analysis using the developed SNP markers revealed greater
genetic variation in crossbred cattle compared to purebred KK cattle. A comparison of
haplotypes on chromosome 14 between purebred and crossbred KK cattle suggests
that certain haplotypes may influence Body Condition Score (BCS). Supporting this
observation, PCA analysis demonstrated a clear separation between purebred and
crossbred KK cattle, further indicating the genetic contributions of other breeds in the
crossbred population. This diversity was also shown to be highly correlated with
variations in several phenotypic measurements. Thus, the study provides a robust
foundation for understanding genetic diversity in cattle, enabling the integration of
novel genetic resources and the conserving of targeted breeding populations.

Keywords: Kedah-Kelantan (KK) cattle, Single Nucleotide Polymorphisms (SNPs),
genetic variation, Kelantan, morphology measurements
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ABSTRACT

Temperature and pH levels are two environmental factors that have a significant
impact on guppy fish reproduction. Understanding the optimal breeding criteria is
crucial for maintaining productivity and ensuring sustainable breeding practices. This
study was conducted to investigate the effects of temperature and pH variation on
reproductive performance and survival rates of guppy fish, with the aim of identifying
an optimal environmental condition for their breeding. Nine gravid guppy fish was
placed individually in aquarium tanks of 1.3 liter water volume (size:12 cm x 8 cm X
10.5 cm) with triplicate groups, each subjected to different combinations of pH levels
(pH5, pH7, pH9) and temperatures (26°C, 28°C, 30°C), where pH7 and 28°C act as
control condition. The observation on the number of newborn and surviving fry were
recorded for 40 days of experiment. The fry sex ratio was determined 30 days after
rearing through examination of their anal fin and color under stereo microscope. This
study employed a two-way analysis of variance (ANOVA) to assess the significant
effects of temperature and pH on reproductive performance and survival rate of guppy
fish based on each environmental condition. The results revealed that the optimal
condition for producing the highest number of fry was at 26°C with pH7. High survival
rates were observed at both 26°C with pH7 and 30°C with pH9. Additionally, the study
also demonstrated that the combination of 30°C with pH7 significantly influenced the
production of a higher proportion of male offspring. Male guppies fetch higher prices
than females due to their ornamental value and reducing the risk of uncontrolled
breeding in aquariums. These findings suggest the importance of optimizing
environment conditions to achieve specific goals in the guppy industry which may
maximize fry yield, enhancing aquaculture productivity and promoting their sustainable
management.

Keywords: Guppy fish, Economic value, Performance, Sex ratio, Survival rate.
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ABSTRACT

The Malaysian Kedah-Kelantan (KK) cattle (Bos indicus) breed is a vital livestock
species in Malaysia, valued for its adaptability to the tropical climate, minimal
maintenance needs, and socio-economic significance. However, frequent
crossbreeding with other breeds, such as Brahman, has threatened the genetic
integrity of purebred KK cattle, resulting in the risk of germplasm dilution. This study
aims to determine the genetic variation between purebred and crossbred KK cattle in
the rural community of Jeli, Kelantan, using single nucleotide polymorphism (SNP)
genotyping. It also aims to establish a correlation between the observed genetic
diversity and the morphological traits of the cattle. A total of 30 cattle which consists of
25 female and 5 males were randomly sampled across three locations namely
Kampung Kilah, Kuala Balah, and Ayer Lanas. Blood samples were withdrawn from
the jugular and tail veins for DNA extraction, and 12 morphological traits, including
head length, heart girth, and body length, were measured and recorded. The SNP
genotyping was performed using BovineHD SNPs 770,000 Beadchip while genetic
diversity and its association with phenotypic traits were assessed using statistical
tools, such as Pearson correlation (SPSS software and R analysis). Correlation
analysis revealed strong relationships between body weight and morphometric traits,
suggesting they may be influenced by similar genetic factors. Population diversity
assessment through PCA analysis indicated minor differentiation among the three
locations, while a more pronounced distinction was observed between purebred and
crossbred cattle. The study highlighted significant genetic variation between purebred
Kedah-Kelantan and crossbred cattle, with morphological traits showing variability
influenced by crossbreeding, including haplotypes on chromosome 14. Thus, the study
underscores the importance of leveraging genetic variation and phenotypic
correlations to inform targeted breeding strategies and conservation strategies,
ensuring the improved health, adaptability, and productivity of cattle populations.

Keywords: Kedah-Kelantan cattle, genetic variation, SNP genotyping, morphological
traits, indigenous breed
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ABSTRACT

This research investigates the effect of pre-treated anchovy waste (PAW)
supplementation on the growth performance and carcass yield of Japanese quail.
PAW, rich in protein and oil, is considered a sustainable and cost-effective alternative
to fish meal in poultry feed. However, research on its impact on quail growth and
carcass yield is limited. The study involves 60 Japanese quail divided into four groups:
Control, Treatment 1 using 10 % PAW for starter grower and for finisher is 5%,
treatment 2 using 15% PAW for starter grower and for finisher is 10% PAW), and
Treatment 3 for starter grower use 20 % PAW and 15% for finisher, for 5-week feeding
trial. Treatment 2 demonstrated superior growth during starter phase (Weeks 1-3),
achieving the highest average daily gain (ADG) 21.55g, 40.57g and 41.62g weight
gain (WG) is 150.83g, 284g and 291.33g, and body weight (BW) 39.13, 95.93 and
154.2 for consecutive weeks, despite a less efficient feed conversion ratio (FCR)
2.03g, 3.99g and 4.9g. Treatment 3 showed better long-term growth performance, with
consistent weight gain, balanced feed intake, and the lowest FCR early on. In terms
of body and wing measurements, Treatment 2 consistently outperformed the others in
body weight, body length and wing length, beak length, leg length and head width
which is (p < 0.05) during the first week to 5 weeks. Treatment 3 achieved the highest
body weight which is 230.44, in the later weeks, as well as slight advantages in body
length 16.11cm, and wing length 11.63. However, for carcass yield, no treatment
showed significant (p = 0.05) improvement.

Keywords: Pretreated anchovy waste (PAW), Average daily gain, Feed conversion
ratio, Japanese quail.
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ABSTRACT

Arachis pintoi is an excellent feed that performs well in a variety of soil and climate
conditions. It is very simple to establish and also blends well in mixtures. This study
evaluated the effects of Arachis pintoi Meal (APM) on the growth performance and
blood haematology of Tilapia (Oreochromis sp.) fingerlings. The tilapia fingerlings
were fed five different inclusion levels over 56 days, including a control group at 0%
(Treatment 1) and experimental diets containing 0.5% (Treatment 2), 1% (Treatment
3), 2% (Treatment 4), and 2.5% (Treatment 5) of APM levels. The experimental diets
were formulated with other ingredients, such as corn meal, fish meal, soybean meal,
rice bran, tapioca, and vitamin and mineral premix, to achieve the 32% of protein.
Results showed that the inclusion of Arachis pintoi meal in the diet improved the
growth parameters, such as net wet gain (NWG), weight gain (WG), and specific
growth rate (SGR) compared to the control group without APM. From the result,
Treatment 5, with 2.5% of APM, demonstrated the highest values (p<0.05) for NWG
(41.92+0.91), WG (417.28+5.93), and SGR (1.27+0.01) compared to other treatments.
Additionally, white blood cell (WBC) lymphocyte (LYM), and red blood cell (RBC)
counts were significantly higher (p<0.05) in fish that fed with 2.5% APM. The values
for WBC, LYM, and RBC are 17.72+0.09, 57.25+0.15, and 7.97+0.11, respectively. In
conclusion, 2.5% of APM supplemented in the diet improves the growth performance
and blood haematology of Oreochromis sp., being the most effective inclusion level.
Haematological analysis tests should be done to evaluate feed efficiency and monitor
fish health.

Keywords: Arachis pintoi, Oreochromis sp., growth performance, blood heamatology
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ABSTRACT

The composition and dynamics of microbiota are significantly associated with the
health of ewes and lambs in early life. Understanding the composition and dynamics
of the maternal microbiota during post-lambing and pre-weaning is vital for lamb health
and productivity in Dorper sheep. Hence, this study aimed to characterize the
microbiota of Dorper ewes during post-lambing and pre-weaning periods. Microbiota
were sampled from three anatomical sites (oral, anal, and vagina) of 15 ewes and two
sites (oral and anal) of 15 lambs. Culture-based techniques were employed to isolate
microorganisms, followed by biochemical tests to identify microbiota presumptively—
One-way ANOVA was used to analyze the microbial population at different sampling
sites of the ewes, and a Student t-test was applied to investigate the microbial
population in lambs. Then, cluster analysis was used to predict phyla clusters and
relationships. The results showed that the microbiota profile suggests the microbial
composition between post-lambing and pre-weaning periods. The microbiota
population did not significantly vary (p>0.05) in the oral, anal, and vagina of ewes
during the post-lambing. A similar observation was found in the oral and anal of lambs
at the pre-weaning stage (p>0.05). Meanwhile, cluster analysis showed two distinct
groups where Bacillota was found predominantly in the ewes, followed by phyla
Pseudomonadota and Fusobacterium. Then, Bacteroidota and Actinomyceidota
formed separate clusters. Furthermore, these findings suggest potential maternal
microbiota transmission to lambs and highlight correlations between microbiota
diversity. Therefore, this study provides fundamental knowledge of microbiota
dynamics in Dorper, which can be adopted to improve ewe management practices
and enhance lamb health and productivity.

Keywords: Dorper, microbiota, Bacillota, Culture-based techniques, ewes, and lambs
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ABSTRACT

There are myriad reports on heat stress and its impact on livestock reproduction. Heat
stress significantly disrupts reproductive performance, leading to reduced fertility,
impacting productivity. This study investigates the relationship between the
Temperature-Humidity Index (THI) and semen quality parameters in Wagyu
(temperate breed) and Mafriwal (tropical breed) bulls under Malaysia’s tropical climate.
A retrospective approach was applied using data collected throughout 2023 at the
National Veterinary Biodiversity Institute (NVBI) in Pahang. A total of 96 semen
samples (n=41 vs n=55, Wagyu and Mafriwal bulls, respectively) were analyzed using
Computer-Assisted Sperm Analysis (CASA). Pearson Correlation, Multivariate Linear
Regression, and Two-Way ANOVA, were conducted to assess the relationship
between THI and semen quality. The results showed no statistically significant
correlation between THI and semen quality parameters, with Wilks' Lambda recorded
at 0.217. However, the study highlighted that Mafriwal bulls consistently produced
higher quality semen compared to Wagyu bulls. Progressive motility for Mafriwal bulls
averaged 65%, while Wagyu bulls showed a lower average of 50%. Result showed
sperm motility for Mafriwal and Wagyu bulls was 55% and 50%, respectively. Sperm
concentration for Mafriwal vs. Wagyu bulls was 769.76 million/ml vs. 709.91 million/ml,
respectively. The lack of significant findings may be due to strict selection criteria
during semen collection, where only samples with 60% or higher motility were
analyzed. This selection potentially resulted in survivor bias, which may have
concealed the true effects of heat stress on semen quality. Despite this, the study
emphasizes the importance of inclusive data collection to capture the full spectrum of
semen quality.

Keywords: Mafriwal bull, Wagyu bull, Temperature-Humidity Index (THI), Semen
quality, Tropical climate.
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ABSTRACT

Study on heat stress and its influence on reproductive abilities, specifically ruminants
are vital. The effect of weather on semen collection and quality is an important area
of study in animal husbandry, especially for breeds such as the Friesian Holstein and
Mafriwal. Yet the relationship between the Temperature Humidity Index (THI) and
semen quality of different temperate breeds remains unexplored. The objective of this
study was to determine the variations in THI and its effect on semen quality
parameters, including sperm concentration, motility, and progressive motility, in
temperate (Holstein Friesian) and tropical (Mafriwal) breeds. Semen samples were
collected retrospectively throughout 2022. a total of 103 samples (n = 67 and n = 36,
Friesian Holstein and Mafriwal bulls, respectively). Key parameters including motility,
sperm concentration, and progressive motility, were analyzed in relation to THI
variations derived from temperature and relative humidity data. Analysis was carried
out using Pearson Correlation, Multivariate correlation regression and 2-Way ANOVA.
The results indicated a weak negative correlation between THI and sperm
concentration (r = -0.126), motility (r = -0.280), and progressive motility (r = -0.072) in
both breeds, suggesting that increased THI slightly decreases semen quality.
However, these correlations were not statistically significant, implying that random
variability might account for the observed trends. The multivariate linear regression
analysis further supports these findings, showing no significant (Wilks’ Lambda 0.995)
predictors of semen quality based on THI. Using the 2-Way ANOVA analysis, results
indicate that there is no significant interaction effect between THI and breed on sperm
concentration (F = 0.254, p = 0.895), although the main effects of THI and breed were
not significant. By advancing our understanding of climatic influences on reproductive
traits, this research provides actionable insights for optimizing breeding protocols and
enhancing the efficiency of the cattle industry in Malaysia.

Keywords: Temperature-Humidity Index (THI), semen quality, Friesian Holstein,
Mafriwal, heat stress.

68



Category: Animal Science
Code: AS09

Effect of Feeding Live Black Soldier Fly Larvae (Hermetia illucen spp) (BSFL)
on Village Fowl!’s (Gallus gallus domesticus) Growth Performance and Carcass
Yield

Lerond Liusi'” and Khairiyah Mat*

lFaculty of Agro-Based Industry, Universiti Malaysia Kelantan, 17600, Jeli, Kelantan,
Malaysia

*Corresponding author: F21b1098@siswa.umk.edu.my
ABSTRACT

Competition between humans and livestock consuming the same protein sources such
as soybeans, grains, and maize, is a world issue that needs to be resolved.
Concurrently, the utilization of insects, particularly black soldier fly larvae (BSFL), has
become a significant focus in research and a transformative catalyst in the livestock
industry. This is attributed to their potential as alternative protein sources that do not
compete with human food resources, offering a sustainable solution to feed
challenges. This study focuses on the objectives of evaluating the effect of feeding live
BSFL on village fowl's growth performance and carcass yield. A total of 100 mixed sex
Sasso crossed 0 day-old chicks were randomly assigned four treatments including
control group C (0% live BSFL) and treatment groups T1 (10% live BSFL), T2 (20%
live BSFL), and T3 (30% live BSFL) for eight weeks experimental feeding trial period.
Collecting body weight was implemented once a week simultaneously. At the end of
the experiment, three birds from each treatment totaling 12 birds were slaughtered to
measure carcass Yield. The findings showed that feed intake was significantly lower
weekly in the treatment group with 30% live BSFL (p<0.05). In comparison, in the
same treatment group, body weight (BW) was significantly higher (p<0.05) starting
from week 4 and above. While in the treatment with 10% live BSFL breast weight was
significantly higher (p<0.05). However, no significant effect was observed for the
average daily gain (ADG), feed conversion ratio (FCR), body weight gain (BWG), and
other items for carcass yield. Even though, it still meets the satisfactory result on
weight gain and carcass yield same as the treatment that was given fully commercial
feed. It is concluded that the ratio of 30% live BSFL feeding along with commercial
feed is a leading ratio, so live BSFL can be designated as adequate feed for village
fowl production.

Keywords: Live black soldier fly larvae, village fowl, protein source, poultry feed,
poultry production.
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ABSTRACT

The kaffir lime, or Citrus hystrix, is a part under the Rutaceae family. This plant is a
variety of citrus which is native to Indonesia, Malaysia and Thailand. It contains many
secondary metabolites including flavonoids. Antimicrobial activity of Kaffir lime against
bacteria in aquaculture was investigated. Antimicrobial activity of ethanol kaffir lime
leaf extract was investigated against Escherichia coli and Staphylococcus aureus.
Thus, this study had worked by using a disc diffusion method where it was supposed
to test for microorganisms’ antibiotic susceptibility test and it gave the expected result
whether it is sensitivity or resistance or not. The finding of the study showed no
inhibition zone of kaffir lime leaves extract against the bacteria. Therefore, kaffir lime
extracted showed no antimicrobial agent against the tested bacteria. In addition, in this
study, enhanced new knowledge and concern about natural antimicrobial agents
became an alternative for antibiotic replacement which has side effects that are not
effective because of misuse and overuse in the future. The conclusion of the study,
the results showed the inconsistent effectiveness of kaffir lime leaf as the organic
resolution antibiotic in controlling and minimizing bacteria in the aquaculture industry.

Keywords: Kaffir lime leaves, Escherichia coli, Staphylococcus aureus, ethanol,
antimicrobial property
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ABSTRACT

Kedah-Kelantan cattle is an indigenous breed vital to Malaysia’s agriculture sector.
However, information on phenotypic traits that can improve selective breeding
strategies and fertility treatments are limited. This study investigates the phenotypic
characterization of Kedah-Kelantan cattle (Bos indicus) ovaries, aiming to enhance
reproductive efficiency and selective breeding programs. A total of 20 ovaries were
collected from slaughterhouses and categorized into four groups: heifer right, heifer
left, cow right, and cow left. Morphological parameters, including weight, length, and
thickness, were systematically measured. Statistical analysis using one-way ANOVA
revealed significant differences in ovarian thickness (2.28 cm vs 2.4 cm) right and left
ovaries, respectively indicating its potential as a reliable marker of reproductive health.
However, no significant differences were observed in ovarian weight (6.2 cm vs 3.8
cm) or length (3.04 cm vs 3.03 cm). The study also confirmed higher ovulation activity
in the right ovary, consistent with prior research in ruminants. These findings are
particularly relevant for optimizing assisted reproductive technologies (ART) such as
in vitro fertilization (IVF) and ovum pick-up (OPU).

Keywords: Kedah-Kelantan cattle, ovarian morphology, reproductive biology,
selective breeding, phenotypic traits.
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ABSTRACT

This study investigates the effects of rumen-protected fat (RPF) supplementation on
the haematological and biochemical parameters of Dorper sheep, a breed valued for
its adaptability, efficient feed conversion, and high-quality meat production. With
growing interest in enhancing livestock productivity through nutritional strategies, this
research aims to assess the impact of RPF on key health markers, including red and
white blood cell counts, haemoglobin concentration, haematocrit levels, and serum
biochemistry. A 4-week feeding trial was conducted using three groups: a control
group and two treatment groups receiving 2% (T1) and 3% (T2) RPF supplementation.
Blood samples collected before and after the trial revealed no significant differences
(P > 0.05) in haematological or biochemical parameters among groups. Health
indicators such as white blood cell (WBC), lymphocyte (LYM), and red blood cell
(RBC) counts remained within normal ranges: WBC (6.0-12.5 x 103/uL), LYM (1.0—
5.0 x 10%/uL), and RBC (6.5-10.0 x 10%/uL). WBC levels increased across all groups
post-trial, with T2 exhibiting the highest values (pre: 8.13; post: 12.13 x 103/uL). Before
the study, mean corpuscular volume (MCV), mean corpuscular haemoglobin (MCH),
and mean corpuscular haemoglobin concentration (MCHC) exceeded healthy ranges,
suggesting suboptimal pre-study conditions. Post-trial, these parameters normalized:
MCV (39.0-55.0 fL), MCH (25.9-34.0 pg), and MCHC (30.0-35.9 g/dL), indicating a
positive impact of RPF on cellular health. These results demonstrate that RPF
supplementation is safe for Dorper sheep and may support the normalization of certain
blood parameters, potentially improving overall health. This study offers valuable
insights into optimizing feeding strategies for Dorper sheep and other ruminants.
Future research should evaluate the long-term effects of RPF on reproductive health
and overall well-being.

Keywords: Rumen-protected fat supplement, haematology, biochemistry, blood
serum, Dorper sheep.
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ABSTRACT

The Kedah-Kelantan cattle breed is crucial to Malaysia’s ruminant sector, yet limited
research exists on enhancing its reproductive efficiency. The purpose of this study is
to determine the oocyte grading (Grade A, B, C and D) of Kedah-Kelantan cattle prior
and after In Vitro Maturation Technique between heifer and cow. Ovaries were
collected separated from slaughtered beef heifers (under 2 years old, n=9) and cows
(over 4 years old, n=18) at the Bentong Abattoir and transported to the IVF lab of the
National Veterinary Biodiversity Institute (IBVK) for oocyte retrieval and grading. A total
of 198 oocytes were retrieved and graded based on diameter and morphology using
IETS standards and were analyzed using SPSS on both groups. The oocytes
underwent in vitro maturation (IVM) in a controlled laboratory environment for 24
hours, after which they were regraded. The results indicated that heifers yielded an
average of 6 oocytes per cattle (109/9), whereas cows produced an average of 10
oocytes per cattle (89/18). However, the maturation rate was significantly higher in
cows (94%) compared to heifers (93%), while the degeneration rate was higher in
heifers (7%) compared to cows (6%). Oocytes retrieved from cows demonstrated
superior quality, with higher proportions of Grade A and Grade B oocytes both before
and after IVM. These results would suggest that in an in vitro production system,
oocytes from cows have greater developmental competence compared to those from
heifers although heifers produce a greater quantity of oocytes than cows. In
conclusion, oocyte quality and quantity are significantly influenced by their origin.
Heifers yield a higher number of oocytes before IVM, whereas cows produce a greater
proportion of high-quality oocytes after IVM, thereby enhancing the efficiency of
reproductive technologies for Kedah-Kelantan cattle.

Keywords: Kedah-Kelantan breed cattle, heifers, cows, bovine oocytes, oocytes
grading.
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ABSTRACT

The use of treated anchovy waste as a source of poultry feed is still understudied. The
objective of this study is to investigate the effect of pre-treated anchovy waste (PAW)
supplementation on quail’'s meat quality, blood profile, and histology. The anchovy
waste was pretreated by solid-liquid extraction to reduce the salt content. The control
feed contains fishmeal (FM) and 0% of PAW while the treatment groups each include
different PAW level. For starter and grower stage, the ration for control contains 10%
FM, while T1, T2 and T3 contains 10%, 15%, and 20% PAW, respectively. In the
finisher stage, the control contains 5% FM, while T1, T2, and T3 with 5%, 10% and
15% PAW, respectively. Feeding trial was conducted for 6 weeks using 60 quails. At
the end of study, quails were slaughtered to obtain the samples. The result show that
solid-liquid extraction is efficient in reduce the salt content in anchovy waste from
30.22+0.17% to 8.97+0.25%. The quail’'s meat from T3 group give overall better meat
chemical composition, which having highest crude protein level of 25.59+0.09%. In
terms of meat physicochemical properties, there was no significant difference between
groups except the water holding capacity (WHC); control group have the highest WHC
of 87.63+0.74%. For the haemogram, control group show a slightly over the standard
reading for Mean Corpuscular Hemoglobin (MCH) and within range for the other
parameters. While for the ileum histology, T3 give better result in villus length
(131.34+£0.54 pm) and mucosa thickness (13.10+0.79 um). Overall, T3 group give
better performance with greater crude protein level in the meat and improved ileum
structure. However, the PAW inclusion level needs to be further study to improve the
quail’s blood profile result.

Keywords: Pretreated Anchovy Waste, Japanese Quail, Meat Quality, Blood Profile,
Histology
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ABSTRACT

Dorper sheep are highly regarded for their adaptability and meat production yet
challenges in achieving optimal growth performance and feed efficiency remain
prevalent due to nutrient intake limitations and escalating feed costs. Incorporating
rumen-protected fat (RPF) into their diet offers a promising approach to enhance
energy availability, improve feed conversion efficiency, and boost carcass yield without
compromising overall health. This study aimed to evaluate the effects of RPF
supplementation on the growth performance and carcass characteristics of Dorper
sheep. A preliminary 30-day feeding trial was conducted using nine post-weaning male
Dorper sheep, randomly divided into three groups. The control group was fed a
standard total mixed ration (TMR) comprising Brachiaria humidicola, soyhull, corn
meal, molasses, soybean meal, sodium bicarbonate, palm kernel cake and premix.
Treatment groups received the same TMR supplemented with 2% RPF (T1) and 3%
RPF (T2), with all diets being isonitrogenous with a crude protein content of 15%.
Performance metrics, including average daily gain (ADG), feed intake, feed conversion
ratio (FCR), and body condition score (BCS) were monitored weekly. The results
revealed no significant differences (p > 0.05) in ADG (control: 27 g/day; T1: 36 g/day;
T2: 24 gl/day), feed intake, or BCS among the groups. However, FCR significantly
improved (p < 0.05) in the treatment groups, indicating enhanced feed utilisation with
RPF supplementation. Additionally, carcass dressing percentages were significantly
higher in T1 (47.49% + 0.35) and T2 (48.00% + 0.11) compared to the control group
(34.91% + 0.53). In conclusion, RPF supplementation improved carcass dressing
percentage and FCR, but did not significantly enhance weight gain in Dorper sheep.
Excessive fat may coat fibre particles, reducing microbial digestion and suppressing
feed intake. Therefore, properly managed RPF supplementation can optimise feed
efficiency and carcass yield, warranting further research to refine its application.

Keywords: Dorper sheep, rumen-protected fat, growth performance, feed
conversion ratio, carcass yield.
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ABSTRACT

The growth and health of meat goats depend heavily on nutrient intake and efficient
rumen function, which drive feed digestion and body mass development. This study
evaluated the effects of Urea Molasses Multi-Nutrient Block (UMMB) supplementation
on cross boer goat's growth and parasite infestation. A 90-day feeding trial was
conducted at Dhuha Goat Farm, Bachok, Kelantan, Malaysia, using ten goats divided
into control and treatment groups (n=5 each) based on Completely Randomized
Design (CRD). The control group received a basal diet of Napier grass and commercial
pellets, while the treatment group was supplemented with in-house formulated UMMB
composed of molasses, urea, and locally sourced ingredients. Growth performance
was assessed via monthly body weight measurements. Goats in the UMMB group
showed higher average daily gain (ADG) (61.11+0.008 g/day) and dry matter intake
of basal diet (920+60 DM g/day) compared to the control group (56.67+0.01 g/day
ADG and 89075 DM g/day). Although improvements in dry matter, ash, crude protein,
ether extract, and crude fibre digestibility were observed, the differences between
groups were not statistically significant. Parasite infestation was monitored using the
Modified McMaster technique to quantify Strongyle and Coccidia eggs in faecal
samples. At the start, both groups exhibited high parasite counts (p>0.05). While
parasite levels temporarily spiked in the UMMB group during the trial, significant
reductions were observed by the end. Strongyle counts in the UMMB group decreased
by 95.71%, and Coccidia counts dropped by 71.64%, with final counts of 262.5+80.04
egg/gram (Strongyle) and 475+101.04 egg/gram (Coccidia), compared to the control
group’s counts of 6125+2335.01 egg/gram (Strongyle) and 1675+400.78 egg/gram
(Coccidia) (p<0.05). Overall, UMMB supplementation enhanced growth, nutrient
utilization, and resistance to parasites in cross boer goats. These findings highlight
UMMB as a cost-effective, sustainable strategy to improve goat productivity and
health, offering significant potential for advancing the efficiency of goat farming
operations.

Keywords: Urea Molasses Multi-Nutrient Block (UMMB), Growth Performance,
Digestibility, Cross Boer Goat, Parasite Infestation.
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ABSTRACT

Arachis pintoi is a tropical legume native to South America. This study was conducted
to determine the potential of an A. pintoi diet on growth performance and intestine and
liver histology of Oreochromis sp.. An experiment was conducted with five different
inclusion levels of Arachis pintoi Meal (APM): Treatment 1 (0% APM), Treatment 2
(0.5% APM), Treatment 3 (1% APM), Treatment 4 (2% APM), and Treatment 5 (2.5%
APM). Growth parameters such as weight gain (WG), net weight gain (NWG), specific
growth rate (SGR), feed conversion ratio (FCR), intraperitoneal fat (IFI), conditional
factor (K), and survival rate (SR) were determined. The experiment was conducted for
an eight-week feeding trial followed with an assessment of the growth performance
and the histology of the intestine and liver of the Oreochromis sp. The results indicated
that the experimental fish in the Treatment 5 diet had significantly higher (p< 0.05) WG
with 417.28 + 5.93, NWG with 41.92 + 0.91, SGR with 1.27 £ 0.01, SR with 95.00 *
5.00, and K with 1.10 + 0.08, which were higher among all treatments but had the
lowest FCR (1.90 £ 0.06) and IFI (0.12 + 0.03). Treatment 5 diet shows the most
positive impact on both intestine and liver morphology, as it showed a well-developed
tunica muscularis, an intact epithelial barrier, and a well- organised goblet cell in
intestine histology and exhibited a better nucleus and cytoplasm structure of liver
histology compared to the other treatments. In conclusion, Treatment 5 with
supplementation of 2.5% APM in the diet is the most efficient in improving the growth
performance, intestine, and liver health of Oreochromis sp.. Further analyses are
suggested to provide stronger evidence supporting the efficiency of A. pintoi
supplementation, which include the chemical evaluation of intestine and liver health
and muscle analysis.

Keywords: Arachis pintoi, Oreochromis sp., growth performance, intestine histology,
liver histology.
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ABSTRACT

Pinto peanut (Arachis pintoi) is an ideal legume for intercropping with grasses because
of its high nutritional content. Fish diets must include all of the nutrients and energy
required to meet their physiological needs as they grow. Fish require a wide range of
macronutrients, including amino acids, fatty acids, vitamins, minerals, and energy. The
purpose of this study was to determine how different Arachis pintoi Meal (APM) feed
supplements affected tilapia growth and protein digestibility (Oreochromis sp.). In this
study, A. pintoi feed were administered at five different levels: Treatment 1 (control)
with 0% APM, Treatment 2 (0.5% APM), Treatment 3 (1% APM), Treatment 4 (2%
APM), and Treatment 5 (2.5% APM). The feeding trial lasted 56 days and included
300 tilapia fingerlings distributed across 15 tanks (3 replicates per treatment).
Following the feeding trial, the tilapia were assessed for growth performance and
protein digestibility. Treatment 5 (2.5% APM) outperformed the other diets in terms of
growth performance, with significant differences (p<0.05) in NWG (41.92+0.91), WG
(417.304£5.92), SGR (1.30+0.01), SR (95.00+5.00), and FCR (1.90+0.06). The protein
digestibility analysis revealed that treatment 4 (2.5%) produced the best results in
terms of overall digestibility, feed efficiency, and protein utilisation. It had the highest
feed digestibility and APD, indicating that it was the most efficient in terms of feed
utilisation, despite a slight decrease in nutrient digestibility. In conclusion, Treatment
5 with 2.5% APM supplemented in tilapia feed may improve growth performance,
whereas Treatment 4 (2%) produced positive protein digestibility results. The
physiological and biochemical processes through which level of A. pintoi influences
nutrition absorption and protein digestibility could be the subject of future research.

Keywords: Aquaculture, growth performance, protein digestibility, legumes
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ABSTRACT

Insects have recently been identified as a new source of high protein content that
might be used to transform organic waste into nutrient-rich animal feed in poultry.
Hence, this represents a fresh approach for poultry producers to use live Black soldier
fly larvae (BSFL) as feed on village fowl (VF). BSFL are high in protein, fat, and amino
acids, which makes them a potential substitute for traditional animal protein sources.
The objective of this study is to determine the effect of feeding live BSFL on VF’s meat
quality, blood profile, and histology. Hundred VFs were reared in Universiti Malaysia
Kelantan Bachok Campus cages from 0 days to 8 weeks. The VFs were divided into
four groups with different feed composition: C (100% commercial feed), T1 (10% live
BSFL, 90% commercial feed), T2 (20% live BSFL, 80% commercial feed), T3 (30%
live BSFL, 70% commercial feed). Each group has five VFs for each treatment and
five replications for each. The results show the VF’ meat quality from T3 has the
highest mean in chemical composition, which is crude protein 24.23+1.10. For meat
physicochemical, pH value from Control has the highest value, 6.07+0.07 but the
others slightly lower than standard range. For blood profile, LYM, MON, GRA, and
HCT show a significant difference (p<0.05). T1 has the highest LYM value, 35£2.89%.
No significant effects were observed for the serum biochemical, except for the ALKP,
CHOL, CK, LDH, TP, and GLOB. T3 recorded the better metabolic, liver, and muscle
health compared to other group. The histology parameter showed no significant
differences in duodenal, jejunal, and ileal histomorphometry. T1 has the best nutrient
absorption due to better villus parameter. Overall, T3 has the best group with the
highest crude protein content, more palatable and tender meat texture. However, the
BSFL-fed needs to be further study to improve histomorphology in VF.

Keywords: Village fowl, black soldier fly larvae (BSFL), meat quality, blood profile,
histology
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ABSTRACT

Reproductive microbiota plays a crucial role in the fertility and health of Dorper rams,
particularly during reproductive periods such as pre- and post-mating. This study
aimed to characterize the microbiota composition and variance where the samples
were obtained from oral, anal, penile, and semen of Dorper rams (n=10) before and
after mating. Culture-based techniques were employed to isolate microbiota, followed
by biochemical tests to identify microbiota phyla presumptively. Repetitive measures
of two-way ANOVA were used to analyze the microbiota populations in all anatomical
sites at two periods (pre- and post-mating). Notably, the oral and penile microbiota
showed substantial increases (p<0.05) in both microbial diversity and abundance post-
mating, whereas the anal microbiota exhibited a relatively stable composition (p<0.05)
throughout the study. Then, hierarchical clustering analyses revealed distinct microbial
profiles for pre- and post-mating periods, with tightly clustered, uniform microbial
communities observed pre-mating and greater diversity post-mating at penile, oral,
and anus. Correlation analyses demonstrated strong pre-mating microbial
associations among anatomical sites (p<0.05) & (p<0.01), indicating interconnected
microbial communities. Post-mating, correlations between sites weakened (p<0.05) &
(p<0.01), suggesting disruptions and increased variability in microbial structure.
Meanwhile, cluster analysis showed two distinct groups where Proteobacteria was
found predominantly in the rams, followed by phyla Actinobacteria and Bacillota. Then,
Bacteriodetes and Fusobacteria formed separate clusters. This study highlights the
role of microbiota in reproductive health and breeding performance, offering a
fundamental reproductive microbiota of Dorper rams. Therefore, recent findings
emphasize the importance of monitoring and managing reproductive microbiota in
rams to optimize fertility and improve breeding efficiency.

Keywords: Dorper rams, reproductive microbiota, microbial diversity, pre- and post-
mating, livestock fertility.
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ABSTRACT

The poultry feed industry continuously explores alternative, sustainable, and safe
ingredients to improve animal performance and reduce environmental impact. This
study evaluates the inclusion of Mushroom Substrate Waste (MSW) at 0% (Control),
10% (T1), 20% (T2), and 30% (T3) in poultry diets and its effects on the
physiochemical properties of the formulated feed, growth performance, feed
conversion efficiency, and meat quality. Results showed that proximate analysis of the
formulated feed indicated that increasing MSW inclusion significantly elevated crude
protein (85.48+1.08a in T3, P < 0.05) and crude fibre (62.35+1.99a in T3, P < 0.05).
The moisture and ash proximate also showed a significant higher value of P < 0.05.
The T2 (20% MSW inclusion) achieved the highest final weight (73.67+6.66) and net
weight gain (90.33%£4.16), which were not significantly different (P > 0.05) from the
Control and other treatments. T3 (30% MSW) had the significantly lowest (P < 0.05)
feed intake during the feeding trial duration. The feed conversion ratio (FCR) was most
efficient in the T3 (3.57+1.85) and T2 (2.03+£0.50), with no significant difference (P >
0.05) between them. Survival rates across all groups showed no significant differences
(P > 0.05). Meat quality analysis revealed T3 significantly (P<0.05) improved crude
protein deposition (96.82+10.20a), while crude fat also showed significantly higher (P
< 0.05). For ash and moisture proximate analysis on meat also showed significant
differences but for fibre proximate analysis did not show any significant differences.
Texture Profile Analysis (TPA) on the meat showed significant higher of hardness,
gumminess, cohesiveness, and chewiness (P < 0.05) in T2. In conclusion, T3 was
better in meat proximate analysis, and T2 was recommended based on the optimal
physical analysis. However, further studies are needed to determine the optimum
MSW for quail feed.

Keywords: Mushroom Substrate Waste (MSW), Feed Intake, Growth Performance,
Quail.
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ABSTRACT

Arachis pintoi, sometimes known as Pintoi peanut, is a common forage legume leaf.
The study aims to determine the effects of Arachis pintoi Meal (APM) on the growth,
texture quality, and flesh colour of tilapia (Oreochromis sp.). Growth performance,
flesh quality, and colour of Oreochromis sp. were fed with five different inclusion levels
of APM for 8 weeks. The formulated diet contains 0% APM (Treatment 1 or control),
0.5% APM (Treatment 2), 1% APM (Treatment 3), 2% APM (Treatment 4), and 2.5%
APM (Treatment 5). Growth parameters were measured to determine the body weight
gain (WG), specific growth rate (SGR), survival percentage, feed conversion ratio
(FCR), condition factor (K), and intraperitoneal fat (IFl). The results showed that
Treatment 5 has the highest WG (417.28+5.93g), NWG (41.92+0.91g), and SGR
(1.27+0.019) in the growth parameters analysis. Treatment 5 showed the lowest FCR
compared to other treatments with 1.90+0.05, while IFI (0.12+0.03%) and K
(1.10+0.08k). In another study, Texture Profile Analysis (TPA) was evaluated for
hardness, cohesiveness, chewiness, springiness, and gumminess, and Oreochromis
sp.’s fillet for Treatment 5 shows the highest hardness with 592.67+82.28g compared
to other treatments. Based on the results, tilapia flesh from Treatment 4 has the lowest
result for cohesiveness (0.21+0.13), springiness (1.57+0.37mm), gumminess
(111.33£96.01g), and chewiness (1.93+2.05mJ) compared with Treatment 2. For the
tilapia flesh colour evaluation, the lightness and redness showed the lowest value,
where L* is 44.23+2.86 and a* is 11.57+0.95 at Treatment 1. Treatment 3 flesh colour
showed the lowest yellowness, where b* is 3.50+2.86. This study showed that A. pintoi
can improve the growth performance, texture quality, and flesh colour of tilapia. To
survey the acceptance of the fish fillet, human sensory tests will be suggested to get
positive feedback from consumers.

Keywords: Arachis pintoi, Oreochromis sp., growth performance, Texture Profile
Analysis (TPA), colour evaluation.
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ABSTRACT

The aquaculture industry struggles with rising feed costs and limited availability of
quality animal feed, which are important for fish growth performance. Feed costs
represent the largest portion of total production expenses, making sustainable feed
solutions essential for the industry. Arachis pintoi, with its high protein content (18-
25% in dry matter) and resilience, presents a promising alternative to reduce costs
and enhance fish feed formulations. This study evaluates the potential of Arachis pintoi
meal (APM) in the diet of tilapia (Oreochromis sp.), focusing on chemical composition,
pellet physical properties, and fish growth performance. Five experimental diets were
formulated with increasing APM inclusion levels: 0% (control), 0.5%, 1.0%, 2.0%, and
2.5%. From the pellet properties test, pellet durability test was significantly improved
in Treatment 4 (2.0% APM) with (98.8767+0.37). The water stability test was highest
in Treatment 5, retaining (242.1467+3.54) of pellet weight after immersion.
Additionally, after 8 weeks of feeding trial, the growth performance’s result indicates
that Treatment 5 (2.5%APM) had significantly higher (p<0.05) weight gain
(417.28+5.93) and specific growth rate (1.27+0.01) compared to the control. Survival
rates remained above 90% across all treatments, showing no adverse effects of A.
pintoi. These findings show that A. pintoi is a cost-effective and sustainable alternative
to traditional feed ingredients that can reduce dependence on conventional protein
sources and support economic and environmental sustainability in aquaculture.
Further analyses are recommended to strengthen the findings on A. pintoi
supplementation, including its chemical composition, pellet properties, and long-term
effects on fish growth to better confirm its sustainability and effectiveness in fish feed.

Keywords: Arachis pintoi, Oreochromis sp., pellet properties, chemical composition,
growth performance.

83



Category: Animal Science
Code: AS24

Characterising Maternal Microbiota Dynamics During Gestation of Dorper
Ewes Using Culture-Based Methods

Syazanani Ahmad Rashidi'" and Mohd Zharif Ramlit

!Faculty of Agro-Based Industry, Universiti Malaysia Kelantan, 17600, Jeli, Kelantan,
Malaysia

*Corresponding author: f21al259@siswa.umk.edu.my
ABSTRACT

The reproductive efficiency in ruminants is highly associated with the maternal
microbiota. The dysbiosis during gestation impairs the implantation and fetal growth
and can cause abortion. Hence, this study aimed to investigate the diversity of
maternal microbiota composition throughout the three trimesters of gestation.
Microbiota were sampled from three anatomical sites (oral, anal) and vagina, which
represented rumen and reproductive tracts, respectively. Samples were collected from
similar 15 ewes at three trimesters of gestation. Culture-based techniques were
employed to isolate microorganisms, followed by biochemical tests to identify
microbiota presumptively. The population diversity was evaluated using a two-way
repeated measure of ANOVA. The microbiota diversity was found to be significantly
different (p<0.05) at different trimesters, where the highest colony-forming unit (CFU)
was found in the 3™ trimester. The cluster analysis shows two distinct where phyla
Actinomycetota, dominated in oral and anal, while Fusobacteriota existed in the
reproductive tract. Similar phyla, such as Pseudomonadota, Bacteroidota and
Actinomycetota were found in all anatomical sites, which may suggest the interactions
between them. Aborted ewe showed a significant phylum, such as Fusobacteriota,
dominated in the reproductive tract. Significant changes in microbial diversity were
observed, particularly in the abundance of phyla Lactobacillus, Fusobacterium and
Bacteroides in the third trimester compared to earlier trimesters. Findings from this
study highlighted the role of maternal microbiota in nurturing a favourable intrauterine
environment, contributing to better pregnancy outcomes. Therefore, a recent study
proposes a fundamental insight into maternal microbiota during gestation, where
further genetic analysis validates the existence of and roles in improving reproductive
management.

Keywords: Dorper ewes, maternal microbiota, Lactobacillus, gestation, microbiota
diversity.
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ABSTRACT

Dorper sheep are valued for their adaptability and meat quality, but improving their
growth and feed efficiency in intensive systems remains challenging. This study
evaluated the effects of rumen-protected fat (RPF) supplementation on nutrient intake,
digestibility, and productivity. Nine Dorper sheep were divided into three treatment
groups for a 30-day feeding trial using a Completely Randomized Design (CRD). The
control group was fed a standard total mixed ration (TMR) containing Brachiaria
Humidicola, soyhull, corn meal, molasses, soybean meal, sodium bicarbonate, palm
kernel cake, and premix without RPF supplementation. The experimental groups were
supplemented with 2% RFP (T1) and 3% RPF (T2). Nutrient intake was calculated
based on feed offered and refused, while digestibility was determined by analysing
faecal samples collected during the final 5 days of the trial. Nutrients analysed included
dry matter (DM), crude protein (CP), crude fat (EE), and ash. Data were analysed
using one-way ANOVA to assess differences among groups. Results showed no
significant differences (p > 0.05) in total nutrient intake for DM, CP, ash, or moisture
across the groups. However, crude fat intake significantly increased (p < 0.05) in the
RPF-supplemented groups, with the highest intake in T2 (3% RPF) compared to the
control and T1 groups. Digestibility analysis revealed no significant differences (p >
0.05) in CP, DM or ash digestibility across treatments. However, EE digestibility
improved significantly (p < 0.05) in the RPF-supplemented groups, especially in T2,
suggesting enhanced lipid utilisation. These findings indicate that RPF
supplementation can improve fat digestibility without negatively affecting other key
nutrient digestibility, offering a practical approach to enhance feed efficiency in Dorper
sheep. This strategy could improve livestock productivity and economic returns for
farmers. Future studies should focus on the long-term effects of RPF supplementation,
including its impact on reproductive performance, and explore its potential in other
ruminant species and production systems.

Keywords: Dorper sheep, Rumen-protected fat (RPF), Nutrient intake, digestibility
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ABSTRACT

Moisture management is crucial for feed quality and storage stability, but maintaining
pellet integrity post-pelleting is challenging due to moisture loss and structural
damage. Moisture acts as a lubricant during pelleting, aiding particle binding, with
imbalances leading to crumbling or poor formation. Previous research showed that the
Span 80 and Tween 80 can address these issues by reducing surface tension and
enhancing moisture retention. This study investigated the effects of incorporating the
Span 80 and Tween 80 at different ratios into poultry feed pellets, focusing on key
parameters which are moisture content, water activity, and microbial activity. Five
treatments were analyzed: Control (no surfactants), T1 (1:1), T2 (1:2), T3 (2:1), T4
(2:3), and T5 (3:1). Results indicated that T3 exhibited the best moisture retention,
with only a 11.85% reduction of moisture content, demonstrating superior water-
holding capacity compared to C (34.12%) (p=0.001, <0.05). T1 performed the lowest
water activity (1.08) compared to control (1.14), indicating the capability of the
surfactants to create microenvironments where free water is less active, thereby
reducing water activity (p<0.001). Consequently, T1 recorded the lowest microbial
count (1.75 x 103 CFU/mL), suggesting enhanced microbial growth if compared to the
control group (2.03 x 103 CFU/mL). These findings highlight the potential of a specific
blend of Span 80 and Tween 80 ratio to improve feed pellet quality, stability, and safety
for extended storage. Future studies should explore the specific mechanisms by which
these surfactants reduce water activity and evaluate their performance under varying
storage conditions to confirm these findings.

Keywords: Moisture management, water activity, sorbitan monooleate (span 80),
polysorbate 80 (tween 80).
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ABSTRACT

The increasing prevalence of antibiotic resistance has become a significant concern
in combating bacterial infections. By exploring natural alternatives, such as Anethum
graveolens L. (dill), offers a potential solution. Utilizing its antimicrobial properties may
be effective to overcome the issue of dependency on synthetic antibiotics. This study
was aimed to investigate the antimicrobial effects of Dill weed against Escherichia coli
and Staphylococcus aureus. Dill weed was evaluated to determine the extract in
control bacterial disease. Dill extract was prepared using 70% ethanol, a solvent which
is known to be effective for both of the polar and non-polar compounds while the types
of antibiotic included were penicillin and erythromycin for comparison. The bacterial
strains used, E. coli and S. aureus, were cultured, and the dill extract was applied to
observe the inhibition zones, which indicated the antimicrobial effects of the plant.
Then, all of the prepared disc were placed on Mueller-Hinton inoculated agar plates
as the antimicrobial activity of the extract were tested using the disc diffusion method.
Overall, the finding of the study shows that dill extract exhibited no observable
inhibition zones against E. coli and S. aureus meanwhile the antibiotics demonstrated
significant inhibition zones against both bacterial strains. Despite the lack of
antimicrobial activity from the dill extract, the antibiotics consistently showed effective
bacterial suppression, confirming their potency that reliance on antibiotics remains
critical in effectively managing bacterial infections in hopes the coming research will
uncover natural alternatives with efficacy.

Keywords: Anethum graveolens L., Escherichia coli, Staphylococcus aerus, penicillin,
erythromycin.
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ABSTRACT

The microbiota plays a significant role in the general health and reproduction of the
ruminants. Knowledge of maternal microbiota during flushing and mating is an
essential requirement for the health and productivity of Dorper sheep. Hence, this
study aims to characterize the microbiota of Dorper ewes at the flushing (pre-mating)
and post-mating. Microbiota were sampled from three anatomical sites (oral, anal, and
vagina) of 15 ewes during the flushing period and post-mating after 45 days ram was
taken out from the breeding flock. Culture-based techniques were used to isolate
microorganisms, followed by biochemical tests to identify microbiota presumptively.
The two-way repetitive measure of ANOVA was used to analyze the microbial
population at different sampling sites of the ewes, pre- and post-mating. Then, cluster
analysis was explored to predict phyla clusters and relationships. The results were
that the microbiota profile suggests the microbial composition between pre- and post-
mating. The microbiota population were not significantly varied (p>0.05) in the oral,
anal, and vagina of ewes during the flushing period. Meanwhile, the cluster analysis
shows distinct patterns where Actinomycetota is found in oral and anal, while
Fusobacteriota is dominant in the reproductive tract. Common phyla such as Bacillota,
Bacteroidota, and Pseudomonadota are present across all sites, suggesting potential
interactions between them. Moreover, it was also predicted that maternal microbiota
would be the same at flushing and post-mating. Thus, these findings provide
fundamental knowledge of the microbiota in Dorper ewes, which can be used to
improve ewe management practices and improve breeding efficiency.

Keywords: Dorper Ewes, microbiota, Bacillota, Culture-based techniques, ewes and
lambs
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ABSTRACT

Adaptation is acknowledged as one of the most defining features of the Kedah
Kelantan (KK) cattle breed; however, studies optimizing oocyte retrieval techniques
for this breed remain limited. The objective of this study was to compare oocyte yield
and follicle characteristics between the aspiration and slicing techniques. A total of 20
ovaries were harvested from the Bentong slaughterhouse. Group A underwent the
aspiration technique, using an 18-gauge needle attached to a syringe, while Group B
used the slicing method for oocyte retrieval (n = 10 ovaries per group). The number of
oocytes, oocyte yield, total follicles, and average follicle size were recorded. Data
analysis was performed using an Independent t-test.A total of 97 follicles were
retrieved, with a mean follicle size of 2.94 + 0.178 mm. The total follicles retrieved and
mean follicle size were not significantly different between Group A and Group B (5.10
vs. 4.60 follicles, and 3.053 mm vs. 2.823 mm, respectively; p > 0.05). Additionally,
the mean follicle sizes for aspiration and slicing were 3.053 + 0.356 mm and 2.823 +
0.437 mm, respectively. Aspiration had a higher oocyte yield rate (66.7%), compared
to slicing's (54.3%). Given that ovaries with higher follicle counts seemed to contain
larger follicles, the results point to a possible correlation between follicle size and
oocyte retrieval efficiency. This study emphasizes how crucial follicle characteristics
are to improve oocyte retrieval techniques. Slicing is still a useful method, especially
for retrieving a wider range of follicle sizes, even though aspiration produced higher
oocyte retrieval rates, probably because it could target larger follicles. Further research
is needed to investigate the relationship between follicle size, oocyte quality, and
developmental competency to enhance breeding strategies for KK cattle.

Keywords: Kedah Kelantan cattle, oocyte retrieval, aspiration, slicing, follicle
characteristics
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ABSTRACT

Antimicrobial refers to substances or agents that can Kkill or inhibit the growth of
microorganisms, such as bacteria, fungi, viruses, or protozoa. In this thesis,
antimicrobial properties of Auricularia auricula (black fungus) were tested against two
prevalent bacterial infections, Escherichia coli and Staphylococcus aureus. The study
sought to determine the potential of this edible fungus as a natural antibacterial agent.
The study aimed to investigate the ethanol extracts had substantial antibacterial
activity against E. coli and S. aureus. Among the extracts, the ethanol extract
demonstrated the greatest antimicrobial activity effectiveness, particularly against S.
aureus, with a broader zone of inhibition than E. coli. The findings imply that Auricularia
auricula has significant antibacterial characteristics, and its bioactive components
could be exploited to produce alternative antimicrobial medicines, notably in the
treatment of bacterial infections caused by E. coli and S. aureus. There are three
replicate samples for each bacteria E. coli (R1, R2 & R3) and S. aureus (R1, R2 &
R3). The sample extract was put in the agar by disc paper extract 1(0mg), 2(100mg),
3(200mg), 4(300mg) and 5(400mg) of sample and the antibiotics are controlled at the
middle. The antibacterial activity of the extracts was evaluated by the size of diameter
for inhibition zones; this measurement will determine their effectiveness. For the
recommendation of the results from this thesis, it will be tried on patients who have
disease. This experiment will be attempted to apply to living things to show whether
these antimicrobials are potent or not.

Keywords: Auricularia auricula, Escherichia coli, Staphylococcus aureus
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ABSTRACT

This study investigates the antimicrobial properties of black mustard seeds (Brassica
nigra) against two pathogens, Escherichia coli and Staphylococcus aureus, which
pose substantial risks in aquaculture. The overuse of conventional antibiotics has led
to increased antibiotic resistance, necessitating the exploration of alternative
treatments. The primary objective was to evaluate the effectiveness of ethanolic
extracts from black mustard seeds using the disc diffusion method, a reliable approach
for assessing antimicrobial activity. Methodologically, plant samples were extracted
with 70% ethanol to optimize the extraction of both polar and non-polar compounds.
The antimicrobial efficacy was quantified by measuring inhibition zones against the
target bacteria. Results indicated that black mustard seed extracts exhibited
antimicrobial activity, suggesting their potential as natural alternatives to conventional
antibiotics. The findings highlight the importance of utilizing plant-based antimicrobials
in aquaculture, addressing the dual challenge of bacterial infections and antibiotic
resistance. This research not only contributes to the understanding of black mustard
seeds as a viable antimicrobial agent but also emphasizes its implications for
sustainable aquaculture practices. By integrating natural solutions into disease
management strategies, this study supports efforts to reduce reliance on synthetic
antibiotics, thereby promoting healthier aquatic ecosystems and food safety.

Keywords: Antimicrobial properties, Black mustard seeds, Antibiotic resistance,
Aquaculture, Ethanolic extracts
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ABSTRACT

The feed stability management of animal pellets had a major effect on their overall
quality, nutritional content, and structural integrity. During the pellet manufacturing,
one critical step that required attention was controlling the temperature. Inadequate
temperature monitoring during the pelleting process could have impacted the pellets’
moisture content, potentially affected animal digestion, and reduced their shelf life.
Feed additives such as Tween 80 and pineapple vinegar, which acted as a surfactant
and antimicrobial agent, have been tested as solutions to address this issue. Moisture
content, water activity, and microbial activity were determined to observe the effects
of adding Tween 80 in various percentage concentrations and 5% pineapple vinegar
into the pellets for 8 weeks. Six treatments were evaluated: C1 (without surfactant),
T1 (0.1%), T2 (0.2%), T3 (0.3%), T4 (0.4%), and T5 (0.5%). It was found that the
highest moisture reduction was observed in the control group (22.18%), indicating
inadequate retention and a possible risk of decreased pellet quality and greater
susceptibility to microbes. T3, on the other hand, showed a significant difference
(8.18%) (p=0.00 < 0.05), indicating that it performed better at maintaining moisture
content during the eight-week research period. The lowest water activity was
significantly observed in T3 (0.64) and T2 (0.64) compared to other treatments, with
both differences being statistically significant (p = 0.00, <0.05). This suggested that
more free water had been eliminated from the pellets, likely increasing their shelf life
and preventing spoilage. In contrast, T1 exhibited the highest water activity 1.28,
showing a significant difference with a p-value of 0.00 (p < 0.05). This higher water
activity could have posed a slightly increased risk of spoilage over time, particularly if
storage conditions were not optimal. Moreover, T3 demonstrated the lowest CFU/ml
with a recorded value of 2.1 x 10* CFU/ml compared to C1 (1.04 x 106 CFU/ml). These
results demonstrated that T3 was the best treatment for retaining moisture content,
lowering microbiological risk, and prolonging shelf life.

Keywords: Moisture management, Feed additives, Moisture content, Water activity,
Shelf life
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ABSTRACT

The Wild Betta fish are native to Southeast Asia and are typically found in slow-moving
waters. In Kelantan, the diversity status of wild Betta fish species is still unknown. This
study is designed to explores the molecular identification of wild Betta fish found in Jel
(J) and Tanah Merah (TM), Kelantan and analysed their genetic diversity through
phylogenetic relationships based on mitochondrial DNA Cytochrome C Oxidase
Subunit | (COI) gene sequences. Ten wild Betta fish were randomly sampled from
each location using a fish net through direct catch method. Tissue samples were
extracted for DNA using G-Spin™ Total DNA Extraction Kit, followed by PCR
amplification of the COI gene. Two amplicons from each location were sequenced,
and the data was analyzed using MEGAX software. The TM samples (TM1 & TM2)
showed 99% identities to each other with two nucleotide substitutions. Additionally,
TM1 and TM2 isolates also have 99% and 98% similarities respectively, with Betta
kuehnei sequence (Acc No. KM485453.1) obtained from GenBank. These findings
suggest the identity of both TM samples as Betta kuehnei. In contrast, J samples (J6
& J12) have 100% identical sequences, and matched 99% similarities with Betta
apollon sequence (Acc. No. LC433688.1) that confirmed their identity as Betta apollon.
Phylogenetic tree was constructed using the Neighbor Joining method (1,000
bootstraps) which revealed TM samples were clustered together with Betta kuehnei
sequences while J samples were located in the same cluster as Betta apollon. Based
on Maximum Composite Likelihood analysis, the genetic distance that occurs between
TM samples and Betta kuehnei was estimated at 0.005, while J samples have closest
genetic distance to Betta apollon at 0.003. This study provides accurate identification
of Betta fish species in Tanah Merah and Jeli, contributing to conservation and
ecosystem understanding. It also aids in monitoring environmental changes and
evaluating ecosystem health.

Keywords: Wild Betta fish, Molecular identification, Mitochondrial DNA, Cytochrome
C Oxidase Subunit I, Phylogenetic analysis.
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ABSTRACT

African catfish thrive in high-stocking-density freshwater aquaculture environments,
making them appealing. High stocking density hampers development and health,
which fish producers can solve by adding feed additives or fishmeal. Aquaculture
drives the demand for fishmeal replacements due to overfishing and fish shortages,
necessitating an affordable, eco-friendly feed. This study evaluates the effect of
Arachis pintoi powder on growth performance and the texture quality of African catfish
(Clarias gariepinus). Texture profile analysis (TPA) was evaluated for hardness,
cohesiveness, chewiness, springiness, and gumminess, while color evaluation was
determined for values of L*, a*, and b*. C. gariepinus fingerlings were raised in 15
tanks with 20 fish per tank for eight weeks and were fed ad libitum with five different
levels of Arachis pintoi powder. Results showed that Treatment 3 had the highest
growth performance with significant improvements in final length (28.79+£0.60 cm),
weight (155.99£1.26 g), and feed conversion ratio (FCR) (1.18+0.13). Treatment 4
showed significant differences (p<0.05) in hardness (784.67+106.50) and gumminess
(458.67+£35.50). Treatment 1 (Control) and Treatment 2 had the highest values of
cohesiveness (0.48+0.15 and 0.53%0.24, respectively), while Treatment 4 had the
highest value of springiness (2.45+0.13). For color evaluation, Treatment 5 had the
highest value of redness (a*) (11.60%£0.87), while Treatment 3 had the highest value
of yellowness (b*) (1.67£1.34). In conclusion, it is important to ensure the feed is
palatable, maintain good water quality, and enforce consistent feed quality control to
achieve the best results. Further studies exploring different inclusion rates and long-
term impacts of Arachis pintoi powder are recommended to promote sustainable
aquaculture practices.

Keywords: Arachis pintoi, African catfish, texture quality, growth performance,
aquaculture.
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ABSTRACT

The rising cost of poultry feed since the COVID-19 pandemic has significantly
impacted smaller-scale farmers, making feed quality management pivotal for
sustainable and profitable poultry farming. Sorbitan monooleate (Span 80) is a
potential surfactant that can enhance pellet shelf life while maintaining feed quality.
This amphiphilic molecule can reduce surface tension and improve the distribution of
moisture within the feed. This enhanced distribution may make water less available
for microbial activity and evaporation, leading to a more significant reduction in water
activity. In this study, poultry feed samples were prepared with control (C; 0%) and
varying surfactant concentrations (T1; 0.25%, T2; 0.5%, T3; 0.75%, T4; 1%), before
being analyzed for moisture content, water activity, and microbial growth over 8 weeks.
From the analysis, T3 was found to be the most effective in maintaining moisture
content, water activity (aw), and microbial counts. T3 exhibited the lowest moisture
reduction (8.18%) (p =0.57, p >0.05). Furthermore, T3 (0.85) showed the lowest water
activity among all treatments (p = 0.71, > 0.05), demonstrating that it had the least
amount of unbound water available for microbial growth, chemical reactions, or
enzymatic activity. This suggests that T3 was effective at reducing water activity during
the eight-week research period. Additionally, T3 recorded the lowest CFU/mI, with a
value of 1.5 x 108 CFU/mL, as compared to the control and other treatments. These
results highlight that T3 was the most effective treatment for retaining moisture
content, reducing water activity, reducing microbiological risk, and subsequently
prolonging shelf life of the pellet.

Keywords: Sorbitan monooleate (Span 80), feed pellets, moisture management,
water activity.
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ABSTRACT

This study investigates the impact of Arachis pintoi (Pinto peanut) powder as a
fishmeal supplement on the growth performance and protein digestibility of African
catfish (Clarias gariepinus). With the aquaculture industry facing challenges related to
the environmental and economic sustainability of fishmeal, plant-based proteins like
Arachis pintoi offer a promising alternative. Over an eight-week feeding trial, C.
gariepinus were fed diets supplemented with varying levels of A. pintoi (0%, 0.5%, 1%,
2% and 2.5%). Key parameters, including weight gain, specific growth rate (SGR),
feed conversion ratio (FCR), and survival rates, were measured alongside protein
digestibility, analyzed using the Kjeldahl method. The results demonstrated significant
differences in growth performance and digestibility metrics among treatments. Diets
containing 1% A. pintoi exhibited the highest growth performance, with substantial
improvements in final weight, weight gain, and protein digestibility. This treatment
achieved the lowest FCR, indicating optimal feed utilization. Conversely, higher
inclusion rates of A. pintoi (2-2.5%) showed diminished returns, highlighting the
importance of identifying optimal supplementation levels. Furthermore, the apparent
protein digestibility (APD) was highest in the 1% of A. pintoi, reinforcing the efficacy of
A. pintoi as a partial fishmeal replacement. This study shows that using A. pintoi in fish
feed can help C. gariepinus grow better and use protein more efficiently. This finding
supports the use of this powder in aquaculture, which can reduce the need for fishmeal
and make fish farming more environmentally friendly without sacrificing production
efficiency.

Keywords: Arachis pintoi, Clarias gariepinus, growth performance, protein digestibility
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ABSTRACT

The growing interest in environmentally friendly and cost-effective aquafeeds has
prompted research into plant-based components as alternatives to traditional fish
meal. This study examines how the physical properties and chemical composition of
pellets supplemented with different percentages of Arachis pintoi powder (APP) affect
the growth performance of African catfish. Five treatments were formulated with APP
inclusion levels of 0%, 0.5%, 1.0%, 2.0%, and 2.5%. Results obtained show that the
physical properties of the pellets, including bulk density (BD), pellet durability index
(PDI), expansion ratio (ER), water stability (WS), and floatability, were significantly
different (P<0.05) among treatments. Treatment 5 had the highest BD (547.67+0.58)
and WS (242.15+3.54), while Treatment 2 exhibited the highest floatability
(93.33+£5.77). Proximate analysis showed consistent crude protein (32%) across
treatments, with Treatment 4 recording the highest crude fiber (4.24%) and moisture
(7.64%), and Treatment 3 having the highest carbohydrate content (48.22%). Crude
fat slightly increased with higher APP inclusion (0.03%-0.04%), and Treatment 2
showed the highest ash content (9.19%). Growth performance after an 8-week feeding
trial showed significant differences (P<0.05) except for initial weight and survival rate.
Treatment 3 achieved the best growth performance, with the highest final length
(28.79+0.60 cm), final weight (156.00+1.26 g), net weight gain (148.80+1.31 g), weight
gain (2077.62+28.64%), and the most efficient feed conversion ratio (FCR) of
1.19+40.13. Survival rates ranged from 90% to 95%, indicating no adverse effects of
APP inclusion. These findings provide valuable insights into the potential of Arachis
pintoi as a beneficial supplement in aquafeeds, offering a sustainable alternative to
conventional ingredients. Further research on the utilization of Arachis pintoi could be
explored to optimize its utilization to enhance feed efficiency and lower production
costs without compromising the physical and chemical quality of the pellets or the fish
growth outcomes.

Keywords: African catfish, Arachis pintoi, pellet physical properties, chemical
composition, growth performance
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ABSTRACT

The aquaculture industry faces significant challenges from high feed costs primarily
due to reliance on imported raw materials. This study evaluates the potential of Arachis
pintoi powder (APP) as a sustainable and cost-effective alternative fish feed
ingredient. Five experimental diets were formulated, incorporating varying levels of
APP at 0%, 0.5%, 1%, 2% and 2.5%. Over 56 days of controlled feeding trial, 300
African catfish (Clarias gariepinus) were monitored for growth performance, blood
biochemistry and haematology. The results demonstrated that 1% APP achieved the
best overall outcomes across all key metrics. Significant improvements were observed
in growth performance including highest weight gain, net weight gain and best feed
conversion ratio with a mean and standard deviation of 2077.62+28.64 g, 148.80+1.31
g and 1.19+0.13, respectively. The blood analysis also indicated significant differences
across treatments (p < 0.05). Notably, 1% APP achieved optimal red blood cell counts
and haemoglobin levels highlighting the enhanced oxygen transport and immune
response. Additionally, low intraperitoneal fat levels correlate with the superior feed
conversion ratio indicating a healthier and efficient nutrient utilization. These findings
indicate that 1% APP as the ideal inclusion level for promoting growth and maintaining
fish health without adverse effects associated with higher inclusion levels. In
conclusion, APP effectively serves as a plant-based feed alternative by promoting fish
growth and health. This study bridges a critical gap in aquaculture research by
recommending APP as a viable, sustainable and cost-effective solution to reduce
reliance on costly feed ingredients while supporting the productivity of C. gariepinus
farming.

Keywords: African catfish, Arachis pintoi powder, growth parameters, alternative feed
ingredient, sustainable aquaculture
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ABSTRACT

The aquaculture industry is grappling with rising costs associated with traditional feeds
that depend heavily on imported protein sources like fishmeal. Previous studies were
conducted to investigate the viability of plant protein sources as a sustainable,
economical and safe protein replacement, including Mushroom Stem Waste (MSW).
The present study aimed to determine the effects of various inclusion rates (control
(0%), T1(10%), T2 (20%), T3 (30%), and T4 (40%)) of MSW on the histology and
haematology of M. rosenbergii juvenile. A proximate analysis was conducted on the
formulated feed, followed by a 60-day feeding trial, run in triplicates. Proximate
analysis results on the formulated pellet showed a significantly higher (P<0.05) crude
protein in the control group, except for the inclusion of 10% in T2. The control group
also exhibited significantly higher crude fat, and dry matter but lower crude fiber and
moisture content compared to the other treatment groups. Meanwhile, Hematological
analysis of the prawn showed significant differences (P<0.05) in HGB, HCT, MCH,
and MPV between the control and treatment groups. Hemoglobin levels were highest
in the T3 MSW group, while hematocrit values increased notably in T3 and T4,
indicating improved blood oxygen capacity. MCH peaked in the T3 group, and MPV
was highest in T4, reflecting enhanced platelet activity. MSW inclusion at 30% and
40% showed potential as a partial protein replacement for M. rosenbergii juveniles,
with pre-treatment recommended.

Keywords: Mushroom stem waste, Macrobrachium rosenbergii, Proximate analysis,
Blood Heamatology
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ABSTRACT

In the aquaculture industry, the total cost of production is significantly influenced by
the feed price. Therefore, feed formulations utilising inexpensive, locally obtainable
agricultural, animal husbandry, and industrial by-products are used. This study
examines how the different percentages of Mushroom Stem Waste (MSW) powder
affect the growth performance, survival rates, and meat quality of giant freshwater
prawn (Macrobrachium rosenbergii) juveniles. Five different inclusion rates of MSW
T1(0%), T2(10%), T3(20%), T4(30%), and T5(40%). The data of growth performance,
survival rates, and meat quality were collected and analyzed using one-way ANOVA
in SPSS version 26.0. Results obtained showed that all the parameter in growth
performance show a significant difference in the growth performance (P<0.05) beside
for initial weight and final weight. After the 6-week feeding trial, inclusion rate of MSW
at 30% demonstrated the best growth performance with the highest net weight gain
(4.95+1.23%), and it also has the most efficient feed conversion ratio (FCR) of
0.15+0.01°. Survival rates remain consistently low across all treatment groups. Texture
profile analysis (TPA) was used to assess gumminess, chewiness, cohesion,
hardness, and springiness of giant freshwater prawn. While the values for L*, a*, and
b* were decided upon for the colour evaluation. Finding from TPA analysis revealed
that all the parameter shows a significant difference in the TPA analysis (P<0.05).
From these results, T3 had the highest hardness (6258.6£330.0°), gumminess
(1379.6+0.89%), and chewiness (43.68+0.5.86°) value of the prawn meat. While T5
demonstrated highest in cohesiveness (0.53+00.20°) and springiness (4.08+1.00°). In
addition, T2 had the highest value of lightness L* (45.63+2.37% for the colour
evaluation, while T1 which values 3.33+0.002 and T5 (13.59+8.08) had the highest
values of a* (which indicate the redness of prawn meat) and b* (yellowness),
respectively. These findings provide valuable insights into the potential of MSW as a
beneficial on reducing cost for feed.

Keywords: Macrobrachium rosenbergii, Mushroom stem waste (MSW), growth
performance, Texture Profile Analysis (TPA), texture quality, colour evaluation
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ABSTRACT

The aquaculture industry faces significant challenges, including the rising costs and
declining availability of high-quality fish feed, which directly impact sustainability and
profitability. This study explores the potential of Arachis pintoi powder (APP) as a cost-
effective and sustainable alternative to fishmeal in the diets of African catfish (Clarias
gariepinus). The research aimed to evaluate the effects of APP supplementation on
growth performance and histological changes in the intestine and liver. Five
experimental diets were formulated with varying levels of APP inclusion (0%, 0.5%,
1%, 2%, and 2.5%) to provide a protein content of 30-32%. For the growth
performance, the results indicated that the experimental fish in Treatment 3 with 1%
of APP supplemented diet had significantly higher (p < 0.05) weight gain with
(2077.62+£28.64), net weight gain (148.80+1.31), specific growth rate (2.21+0.07),
survival rate (95.00+5.00), which were higher among all treatments but had the lowest
feed conversion ratio (1.19+0.13). The diet in Treatment 3 had the most beneficial
effects on both intestinal and liver morphology. In intestinal histology, it demonstrated
a well-developed tunica muscularis, an intact epithelial barrier, and well-organized
goblet cells. Additionally, liver histology revealed improved nucleus and cytoplasm
structures compared to the other treatments. These findings show that APP at a 1%
inclusion level can greatly improve the growth performance, overall health of the
intestines and liver in African catfish. Further analyses are recommended to
strengthen evidence supporting the effectiveness of A. pintoi supplementation in
aquafeeds. This should include muscle quality analysis to assess the nutritional value
of A. pintoi and confirm its potential as a sustainable and effective feed ingredient for
aquaculture.

Keywords: Arachis pintoi powder, Clarias gariepinus, growth performance, intestine,
liver histology.
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ABSTRACT

Wild Betta fish are ecologically significant and highly valued in the ornamental fish
trade. However, their population genetics in Kelantan remain inadequately explored.
This study aimed to investigate the genetic variation and phylogenetic relationships of
wild Betta fish found in Jeli (J) and Tanah Merah (TM), Kelantan, through the analysis
of their mitochondrial DNA Cytochrome B (CytB) gene. Ten wild Betta fish were
sampled from each location using hand nets and DNA was extracted from fin and
tissue samples using G-Spin™ Total DNA Extraction kit. The CytB gene was amplified
via polymerase chain reaction (PCR) and the amplified products were successfully
sequenced. The sequence data were analysed using MEGA X software. The genetic
analysis revealed significant variation among the Jeli samples, with J6 and J12
exhibiting 98.8% identity with a genetic distance of 0.014, while J1 was more distinct,
showing 95.8% identity and a genetic distance of 0.050 among J samples. In contrast,
the Tanah Merah samples (TM1 and TM2) displayed higher genetic homogeneity,
99.67% and having the closest genetic distance of 0.004. Additionally, based on
Maximum Composite Likelihood analysis, genetic distances between Jeli and Tanah
Merah samples were significantly distinct ranging from 0.100 to 0.141, indicating
limited gene flow or environmental isolation. A phylogenetic tree was constructed
employing the Neighbour Joining method (1,000 bootstrap), also demonstrating that
Jeli samples formed a distinct cluster closely related to Betta apollon (Acc. No.
LC433688.1) which further confirms their identity. Meanwhile, TM1 and TM2 were
found to be clustered together with Betta kuehnei (Acc No. KF203875.1) providing
additional validation of their identity. This study highlights significant genetic
differentiation between the Jeli and Tanah Merah populations, providing valuable
insights for future research on Betta diversity and phylogeny in Malaysia.

Keywords: Wild Betta fish, Cytochrome B, phylogenetic tree, Kelantan, genetic
variation.
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ABSTRACT

Egg quality is a crucial factor in duck farming, influencing both hatching success and
the overall productivity of the flock. Various external and internal characteristics
determine the quality of duck eggs. The research aims to evaluate the hatching rate
and duckling weight of Muscovy ducks based on egg characteristics and morphology.
98 Muscovy duck eggs were collected for two weeks and then kept at 15°C with a 75%
humidity level before incubating for 35 to 38 days. The eggs were then labelled and
measured with parameters such as egg width, length, and weight. Both hatched and
unhatched eggshells are kept to measure the shell thickness. The recorded egg
weight, shape index, width, length, and shell thickness were compared with hatch rate
and duckling weight. The research found no significant relationship between the
recorded parameters, hatching rate, and duckling weight (P > 0.05). The egg weight
of group 1 (55-66 g) achieved the highest hatch rate at 24%, and duckling weights
were consistent across groups. The shape index of group 1 (64.84-72.67 mm) showed
the highest hatch rate at 24.24% and the heaviest duckling weight at 43.25 + 0.559 g.
Egg width from group 1 (41.55-44.25 mm) showed the highest hatch rate at 24.24%
and consistent duckling weights across groups. Egg length from group 2 (59.56-61.51
mm) showed the highest hatch rate at 20%, and group 3 produced the heaviest
ducklings at 43.00 + 2.160 g. Eggs with thinner shells (0.15-0.29 mm) showed the
highest hatch rates at 25.81% with consistent weights across groups. None of the
relationships reached statistical significance; hence, the research approved the null
hypothesis. In conclusion, the research is crucial for poultry farmers, thus it is
recommended for repetition using larger sample size to achieve an optimal range of
morphology.

Keywords: Muscovy duck, Hatching Rate, Morphology, Duckling Weight, Incubation
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ABSTRACT

The challenges in treating infectious bacteria are a growing public health concern that
underscores the need for antimicrobial medicines. Endophytic fungi provide a viable
option for drug discovery since they generate various metabolites with distinct features
and pharmacological properties. Endophytic fungi are microorganisms that inhabit
different parts of plants without creating any visible illnesses to their host. Endophytic
fungi can produce many bioactive compounds that might be useful in agriculture,
medicine, and biotechnology. Ocimum tenuiflorum has been used since ancient times
to treat various diseases alone or in combination with other herbal plants. Owing to its
medicinal value, this herb harbours many potential endophytic fungi with antibacterial
activity like its host. This study aimed to isolate endophytic fungi from Ocimum
tenuiflorum at different leaf stages (young, mature, old, and senescent), determine the
most suitable growth medium for isolation (potato dextrose agar, malt extract agar),
and evaluate the antibacterial activity of the isolated fungi. The fungal isolates obtained
from the isolation stage were then tested and screened for their antibacterial against
selected pathogenic Gram-positive (Staphylococcus aureus, Bacillus subtilis, Bacillus
cereus) and Gram-negative bacteria (Escherichia coli, Pseudomonas aeruginosa) by
employing agar plug diffusion assay. Results from the isolation stage revealed that a
total of 74 fungal isolates were obtained from different leaf maturity stages, viz., 9, 18,
33 and 14 from young, mature, old and senescent, respectively. Out of 74 isolates
obtained from the isolation stage, only 40 isolates show distinct morphologies and
these isolates proceeded to the antimicrobial activities determination. Overall, 30 out
of 40 fungal isolates (75.0%) demonstrated a significant inhibitory effect towards at
least one test bacteria with a diameter of inhibition zone ranging from 7+0.2 to 22+0.1
mm. In conclusion, O. tenuiflorum leaves harbour endophytic fungi with a remarkable
antibacterial activity that could serve as a potential candidate in novel antibiotic
development from natural resources.

Keywords: Ocimum tenuiflorum, medicinal plant, endophytic fungi, antibacterial
activity, inhibition zone
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ABSTRACT

The development of natural antibacterial products has gained significant attention due
to rising concerns over synthetic antimicrobial agents and their associated side effects.
This study focuses on the formulation of antibacterial soap by incorporating leaf extract
from Ocimum tenuiflorum, a plant renowned for its medicinal properties in treating skin
infections and microbial activities. The objectives of this research were to prepare an
antibacterial soap using leaf extract of O. tenuiflorum and to evaluate the antibacterial
efficacy of the prepared soap against common human skin pathogens, Bacillus
subtilis, Bacillus cereus, Staphylococcus aureus, Escherichia coli, and Pseudomonas
aeruginosa by adopting the disc diffusion assay method. The preparation of leaf
extract was done by maceration extraction using methanol as a solvent. The prepared
leaf extract was then incorporated into a glycerin-based soap formulation at varying
concentrations. The result from disc diffusion assay revealed zones of inhibition by
herbal soap were concentration-dependent, the leaf extract of O. tenuiflorum efficiently
inhibited the growth of all test microorganisms at a concentration of 20mg/mL with a
diameter of inhibition zone ranging from 22 + 2.6 mm to 42 = 3.0 mm, whereas a
prepared soap with a similar concentration also inhibited all test microorganisms with
an inhibition zone ranging from 22 + 2.0 mm to 37 £ 5.6 mm. A thumb impression test
result indicated a reduction in microbial development when using antibacterial soap.
In conclusion, O. tenuiflorum leaf extracts possess a promising antibacterial potential
and can be used to make safer and more affordable herbal soaps.

Keywords: Ocimum tenuiflorum, antibacterial soap, disc diffusion assay method,
inhibition zone, leaf extract.
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ABSTRACT

L. spinosa, is a local medicinal plant that has been used since ancient times in
traditional treatments for a wide range of illnesses such as rheumatoid. The
therapeutic values of this medicinal plant are contributed by the bioactive compounds
contained in L. spinosa, viz., alkanes, aldehydes, alkaloids, carotenoids, flavonoids,
fatty acids, ketones, lignans, phenolics, terpenoids, steroids, and volatile oil.
Therefore, the current study was conducted to investigate the potential of different
solvent extracts antibacterial activity of L. spinosa leaf extract against some selected
Gram-negative (Escherichia coli, Pseudomonas aeruginosa) and Gram-positive
bacteria (Staphylococcus aureus, Bacillus cereus, Bacillus subtilis) by employing the
disc diffusion assay method. The maceration technique was employed to extract the
antibacterial agent from the crude leaves of L. spinosa using sequential extraction
solvents with increasing polarity, viz., hexane, ethyl acetate, acetone, and ethanol.
The result demonstrated that B. subtilis, E. coli, and P. aeruginosa were susceptible
to all extracts of L. spinosa with an inhibition zone of 9.3+0.6 to 10.3+0.6mm. Ethanol
extract showed a wide spectrum of inhibitory activities as it can inhibit all test
microorganisms used in the current study with a diameter of inhibition zone ranging
from 9.3+0.6 to 10.0+£0.0 mm. The current findings revealed that L. spinosa leaf extract
possesses promising antibacterial potential that can be used for further research and
the development of new natural antibacterial sources to enhance human health.

Keywords: medicinal plants, L. spinosa, antibacterial activity, disc diffusion assay
method, sequential extraction.
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ABSTRACT

The increasing demand for sustainable animal feed highlights the need to optimize the
use of pineapple leaf as alternative feed. Previous research showed that the pineapple
silage has good nutritional content suitable for silage production but the final products
suffer high moisture levels above the optimal value. The objectives were to study the
effect of molasses concentration and the ratio of molasses solution to pineapple leaf.
In the first experiment, three treatments of silage were prepared using different ratios
of molasses to water and in the second experiment, the most optimal ratio was used
to test different percentages of molasses solution to pineapple leaf. The silage was
tested for moisture level, pH, and dry matter, and the results were compared for
significant differences using ANOVA. The result showed that there are significant
differences among the different ratios of molasses to water used in pineapple silage
preparation at P<0.05. The lowest moisture content was achieved with a ratio of 3:3:1
for water: molasses: EM and the highest was at a ratio of 5:1:1. There are no significant
differences for pH and dry matter content. Similarly, experiment 2 showed that there
were significant differences in the moisture level of silage prepared using different
percentages of molasses solution to pineapple leaf and no significant differences in
terms of pH and dry matter content. The result indicates the amount of molasses to
water in silage formulation determines the water content of final silage preparation but
the ratio did not affect pH and its dry matter content. The best formula obtained was
with a ratio of 4:2:1 and a percentage of 6% silage solution. In the future, it is important
to measure the amount of lactic acid and butyric acid in the silage as the molasses
may influence the bacteria growth leading to the accumulation of these acids in silage
preparation.

Keywords: Molasses, vacuum bag, pineapple leaf silage, high moisture, animal feed
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ABSTRACT

Maize seed germination is often affected by fungal infections, which are exacerbated
by warm weather and high soil moisture especially in moist condition. Chemical
treatment is the common methods to treat fungicide but it poses health and
environmental effect. To overcome these issues, environment friendly fungicide such
as cinnamon extract can be used to treat fungus. This study investigates the use of
cinnamon (Cinnamomum verum) as a natural antifungal agent for maize seed coating
to improve germination and seedling and also the maize growth performance. This
research on effects of different concentration cinnamon coatings by assessing their
impact on germination rates, and microbial analysis and growth performances
parameter. A series of cinnamon concentrations (3%, 6%, 9 % and 12%) were tested,
alongside with a positive control (Thiram) and a negative control (untreated seeds).
Based on finding showed that lower concentrations of cinnamon (3% and 6%)
enhanced germination and seedling vigour compared to untreated seed. The 3%
concentration yielding the best in germination rates and chlorophyll content. In
contrast, higher concentrations of cinnamon such as 9% and 12% and Thiram, though
effective in preventing fungal infection, negatively impacted seedling growth. The
study suggests that cinnamon, at optimal concentrations such as 3%, can serve as an
effective, eco-friendly alternative to conventional fungicides, promoting both disease
resistance and seedling vigour. Future research should focus on refining dosage levels
and exploring other natural treatments to further enhance seedling growth and disease
resistance.

Keywords: maize seed, cinnamon coating, germination, antifungal, seedling growth,
natural fungicide
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ABSTRACT

The browning of pineapple juice, both enzymatic and non-enzymatic, significantly
affects its sensory attributes, nutritional value, and shelf life, presenting challenges for
its commercial application. This study sought to identify the optimal concentration of
ascorbic acid for minimizing browning in pineapple juice during extended storage while
assessing its effects on sensory acceptance and quality parameters, including pH,
titratable acidity, and Vitamin C content. Pineapple juice samples were treated with
ascorbic acid at concentrations of 0% (control), 0.1%, 0.5%, and 1.0%, and their
quality was assessed over time. The effectiveness of ascorbic acid in preventing
browning was evaluated by analyzing colorimetric parameters in browning index, while
for its impact on quality attributes, including pH, titratable acidity (TA), and Vitamin C
content, was also examined. The results revealed there were no significant differences
among all treatments (p<0.05), with the browning index decreasing proportionally to
the increase in ascorbic acid concentration. The lowest browning index was observed
at 1.0% ascorbic acid, while the control exhibited the highest. Vitamin C retention was
also enhanced at higher ascorbic acid levels, with a peak value of 245.30 mg/100g at
1.0%. Sensory acceptance indicated that increasing concentrations of ascorbic acid
improved the quality properties of the juice without compromising consumer
acceptability. Statistical analyses signify that the 1.0% ascorbic acid treatment was the
most effective in preserving juice quality, as reflected in its superior sensory attributes,
including sourness, sweetness, and aftertaste, compared to other ascorbic acid
concentrations. Nevertheless, the control sample, which did not contain ascorbic acid,
received the highest overall preference from participants. These findings underscore
the potential of ascorbic acid as a cost-effective solution for improving the quality, shelf
life, and marketability of pineapple juice. This study offers practical insights for
optimizing juice processing techniques to align with consumer preferences and
industry standards.

Keywords: Pineapple juice, enzymatic browning, ascorbic acid, shelf life, sensory
evaluation, Vitamin C
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ABSTRACT

This study investigates the effects of physical (pre-gelatinization) and chemical
(acetylation) modifications on the powder properties of modified chickpea and corn
starches. The research addresses critical challenges in the industry, including the
demand for enhanced starches suitable for food and industrial uses, a notable
knowledge gap regarding the advantages of modified chickpea and chickpea starches,
and the complexities involved in optimising starch properties for various applications.
The primary objectives were to evaluate how these treatments affect the
characteristics of both starch types, compare their powder properties post-treatment,
and determine the best characteristic modified chickpea and corn starches for diverse
applications. To achieve these goals, starches were extracted from chickpeas and
corn and subjected to pre-gelatinisation and acetylation. Key powder properties were
analysed, including moisture content, angle of repose, swelling capacity, moisture
sorption capacity, and average particle size. Results indicated that physical treatment
of chickpea starch significantly improved the swelling capacity (36.60 = 5.774) and
particle size (84.60 + 0.100) of chickpea starch, while chemical treatment effectively
reduced moisture content (6.03 + 0.082) and enhanced flowability. For cornstarch,
chemical treatment was particularly successful in lowering moisture content (9.08 +
0.161) and improving flowability (38.60 + 1.882), whereas physical treatment had a
moderate effect on swelling capacity (30.00 £ 10.000). Overall, both modified chickpea
and corn starches demonstrated significant versatility for a wide range of industrial
applications. Notably, pregelatinized chickpea starch emerged as the most effective
option for thickening and gelling purposes, while chemically modified corn starch
excelled in flowability and stability, making it suitable for various processing needs.

Keywords: Starch, modification, powder properties, physical and chemical
treatments.
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ABSTRACT

This study presents a comprehensive comparison of nutrient profiles among four
potential ingredients—potato, corn, rice bran, and wheat bran—for formulating fish
feed. In light of the pressing need for cost-effective and environmentally sustainable
alternatives to traditional fishmeal, this research highlights the importance of mitigating
overfishing and minimizing ecosystem degradation. The primary objectives were to
compare different fish feed formulations using these ingredients, analyze their nutrient
profiling, and identify the formulation with the most favourable nutrient profile for
aquaculture applications. The nutrient analysis was focused on key components:
moisture, ash, fat, protein, and carbohydrate content. Results revealed that
formulation 4 (corn) exhibited the lowest moisture content (7.543 + 0.306), while
formulations 1 (potato) and 3 (rice bran) demonstrated the highest ash content (11.293
+ 3.490% and 12.143 + 1.352%, respectively). Notably, fat content was highest in
formulations 3 (rice bran) at 11.670 + 0.514% and 4 (corn) at 13.737 + 0.595%. In
terms of protein content, formulations 2 (wheat bran) and 3 (rice bran) excelled with
values of 36.017 =+ 0.667% and 35.083 + 1.141%, respectively. Carbohydrate content
was greatest in formulation 1 (potato) at 39.973 + 4.198% and formulation 4 (corn) at
51.927 + 0.272%. Among all tested formulations, formulation 3 (rice bran) exhibited a
superior nutrient balance, excelling in moisture, ash, fat, and carbohydrate content.
These findings suggest that rice bran is the most optimal and sustainable ingredient
for fish feed formulation, providing an effective balance between nutritional adequacy
and environmental sustainability.

Keywords: Fish feed formulation, potato, corn, rice bran, wheat bran.
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ABSTRACT

Pandan (Pandanus amaryllifolius) leaves, known for their vibrant green pigment and
aromatic properties, Pandan or screw pine, is a tropical plant widely recognized for its
aromatic leaves and culinary uses. It belongs to the family Pandanaceae and is native
to Southeast Asia, though it is now cultivated in many tropical regions around the
world. The effectiveness of pigment extraction and the stability of Pandanus
amaryllifolius leaves are examined in this study in relation to drying procedures, leaf
size reduction, and storage conditions 5°C and 27°C . The 5 cm and 10 cm pandan
leaf samples lost over 79% of their weight during an 8-hour drying process at 45°C,
mostly as a result of moisture evaporation. With an average drop of 0.43 cm in length
and 0.63 cm in width for samples that were 5 cm in length and 0.47 cm in length and
1.5 cm in width for samples that were 10 cm in length, size reduction increased surface
area for better pigment extraction. Soxhlet extraction demonstrated its effectiveness
with a 91.26% recovery rate of natural green pigments when ethanol was used as a
solvent. According to UV-Vis spectrophotometric measurement, pigments kept at 5°C
showed greater stability and slower rates of deterioration (0.02 per day) than those
kept at 27°C (0.05 per day). pH values ranged from 6.4 to 5.9 after 14 days at room
temperature, according to stability testing. In order to maintain pigment potency, purity,
and colour intensity and so increase their shelf life and usefulness in the food,
cosmetics, and pharmaceutical industries it is crucial to optimize drying conditions,
reduce size, and store in a refrigerator.

Keywords: Pandanus amaryllifolius, natural dyes, Soxhlet, stability assessment,
absorbance, extraction.
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ABSTRACT

Hydnophytum Formicarum Jack, a medicinal plant traditionally revered by indigenous
communities in Malaysia, is recognised for its significant therapeutic properties,
particularly its antioxidant activity. Despite its potential, there is a scarcity of research
comparing various extraction techniques to optimise the yield and quality of its
bioactive compounds. Given the critically endangered status of this species due to
habitat loss, identifying efficient extraction methods is vital for maximizing its bioactive
potential. This study aimed to evaluate the efficacy of three extraction methods—
maceration, ultrasonic-assisted extraction (UAE), and decoction—on the yield and
quality of Hydnophytum Formicarum Jack extracts, as well as to assess their
antioxidant properties. The methodology involved preparing the plant material in
powdered form and extracting it using the aforementioned techniques. Antioxidant
activity was determined through DPPH radical scavenging assays conducted at a
series of dilutions (0, 62.5, 125, 250, 500, and 1000 ug/mL), measuring the percentage
inhibition of each extract. Results indicated that maceration yielded the highest
antioxidant activity, with inhibition percentages reaching 0%, 17.17%, 28.19%,
58.94%, 92.68%, and 99.08% at increasing concentrations. Decoction emerged as the
second most effective method, while UAE exhibited the lowest antioxidant inhibition
across all tested dilutions. These findings suggest that maceration is the most effective
technique for extracting bioactive compounds responsible for antioxidant activity, likely
due to its extended extraction time that enhances solubilisation. This research
provides critical insights for the application of Hydnophytum Formicarum Jack in
developing functional food products and therapeutic formulations. Additionally, it
underscores the urgent need for sustainable conservation strategies to protect this
endangered plant species while harnessing its valuable bioactive properties.

Keywords: Hydnophytum Formicarum Jack, Antioxidant, Maceration, Decoction,
Ultrasonic-Assisted Extraction (UAE).
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ABSTRACT

Gelatin is widely used in the food, and pharmaceutical, industries. Traditionally
sourced from cattle and pig parts poses challenges due to religious restrictions in
Muslim and Hindu communities and concerns over diseases like bovine spongiform
encephalopathy (BSE). This study explored fish-based gelatin as an alternative,
derived from the skin and fins of pleco fish (Hypostomus plecostomus). The objectives
were to study the effects of NaOH and acetic acid during the pretreatment step;
examine the effects of dissolution temperature on gelatin yield; and to conduct textural
analyses on the produced gelatin. Comparison with commercial gelatin was also
carried out. The extraction process involved pre-treating of pleco fish skin and fins with
sodium hydroxide (NaOH) and acetic acid (CH3COOH) to remove impurities and
enhance collagen recovery. Soaking in NaOH resulted in an increase in the weight of
the samples over time, while soaking in CH3COOH led to a decrease in weight over
time. Results indicated that dissolution temperatures of 60°C, 70°C, and 80°C were
tested with 70°C being the optimal temperature for gelatin extraction from pleco skin,
yielding 5.26%, while fins showed the highest yield of 2.87% at 60°C. The viscosity of
pleco-derived from skin gelatin differed significantly from commercial gelatin (p =
0.037, <0.05) and the gel strength analysis revealed that commercial gelatin exhibited
higher hardness (138 g) compared to pleco-derived from skin gelatin (67 g).

Keywords: Pleco (Hypostomus plecostomus), Pre-treatment, gelatin, temperature,
yields.
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ABSTRACT

Crystallization is a fundamental process in the production of confectioneries, with
Nabat rock candy serving as one of the examples. Made from sugar, Nabat rock candy
has a crystalline texture, which is heavily influenced by various production parameters.
Understanding the effects of these parameters is crucial for optimizing production
guality and efficiency. The crystallization of Nabat rock candy is affected by various
factors such as sugar-to-water ratio, additives, and temperature. The objectives of the
study were to analyse the effects of varying sugar-to-water ratios; the effects of
additives and the effects of cooling temperatures on the crystallization process.
Measurements of crystal weight and evaporation rates were taken at every 10-minute
intervals for a total duration of 60 minutes. Crystallisation curves were plotted, and the
rate of crystallisations were obtained. It was found that the highest ratio of sugar to
water which is 3.5:1 (350g sugar and 100 ml water) produced the largest crystal growth
(14.87 g) and fastest rate of crystallization of 0.248 g/min. On the effects of additives,
it was observed that honey reduced the crystallization rate to 0.0592 g/min, and the
weight of crystal is 3.55 g at 60 min but significantly increased the amount of water
evaporated. On the effects of temperature, variations in temperatures showed that a
lower temperature of 4°C produced greater crystal growth, yielding 6.77 g after 60
minutes, whereas a higher temperature of 34°C enhanced water evaporation but
decreased crystallization rates. At 34°C, the weight of crystals decreased significantly
compared to 4°C, suggesting that higher temperatures limit crystallization while
accelerating evaporation rates. The crystallization of Nabat rock candy is influenced
by sugar to water ratio, additives, and cooling temperature. High ratios produce large
crystals, while honey slows crystallization but increases evaporation. Optimizing these
parameters improves crystallization efficiency and product quality.

Keywords: crystallization, sugar-to-water ratio, additives, temperature, nabat rock
candy
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ABSTRACT

Agricultural waste such as the abundant banana peels often discarded, holds
significant potential for creating valuable products from waste to wealth. This study
shows how banana peel extract can be used as a natural coating to make tomatoes
last longer. Banana peels, a by-product, contain pectin that helps reduce moisture loss
and slows down the ripening process, making it a sustainable way to preserve fruits.
The research focuses on how banana peel coating affects the shelf life of tomatoes
by analyzing the texture, colour changes, moisture content, sugar content, microbial
growth, pH and appearance. A series of different concentrations of banana peel
extract (10%, 20%, and 30%) as treatment, and sodium alginate with calcium chloride
as positive control were used in this study. The coating also had different effects on
the tomatoes quality, depending on the amount of banana peel concentration. Based
on the results of Total Soluble Solids (TSS), microbial analysis, and Texture Profile
Analysis (TPA), the 20% banana peel coating proved to be the most effective
concentration for preserving tomato quality during storage. It demonstrated an optimal
balance in maintaining texture and structural integrity, as shown by high hardness and
cohesiveness in TPA, while also slowing the ripening process by stabilizing TSS
levels. In microbial analysis, the 20% coating significantly reduced fungal growth,
outperforming both the positive and negative controls. These findings suggest that the
20% banana peel coating offers a sustainable, cost-effective solution for extending the
shelf life of tomatoes and preserving tomato quality, making it a promising edible
coating for use in the food industry.

Keywords: Banana peel, tomatoes, pectin, shelf life.
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ABSTRACT

Gelatine extracted from catfish as an alternative to commercial gelatin produced from
mammalian sources such as cattle and pigs. The use of fish gelatin is increasingly
attractive due to religious, cultural and health restrictions faced by consumers on
mammalian-based products. The objectives of this study were to evaluate the impact
of acetic acid concentration on gelatine extraction;to assess the effect of temperature
on gelatine extraction. This study focused on observing the effect of acetic acid
concentration on catfish skin during the acid washing process. Catfish skin was
washed and rinsed clean using tap water and then soaked in sodium hydroxide
(NaOH) solution for 4 hours. Then, it was soaked in acetic acid solutions at different
concentrations of 6%, 10% and 15%. The results of this experiment found that the
three different solutions produced different gelatin yields at different acetic acid
solutions of 6%, 10% and 15%, which were 20.80%, 17.80% and 19.46%. This shows
that the yield of gelatin found soaked in a concentration of 6% produced a large yield
of gelatin compared to 10% and 15%. The Bloom strength test was used to evaluate
the strength of the gelatin produced. The results will be compared with commercial
gelatin to assess the suitability of catfish gelatin in industrial applications.

Keywords: Gelatine, bovine and porcine, commercial gelatine, catfish, acetic acid.
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ABSTRACT

Endophytic fungi are microbes that colonize plant tissues such as leaves, seeds,
stems, trunks, roots and flowers without causing apparent diseases to their host.
These microbes have been isolated from plant species in a wide range of biodiversity
environments around the world, and all plants are proved to be colonized by one or
more species of endophytic fungi. These endophytic fungi can synthesize diverse
bioactive molecules with potential applications in agriculture, medicine, and
biotechnology. Mentha spicata is one of the medicinal herb plants used widely in
Malaysia to treat various ailments, particularly those related to the digestive and
respiratory systems. Thus, endophytic isolated from this herb is believed to possess
similar medicinal potential as their host plant. This research aims to isolate endophytic
fungi from M. spicata at various stages of leaves (young, mature, old and senescent)
and determine the best growth media for the isolation process. The fungal isolates that
were successfully isolated from the isolation stage were then subjected to
antimicrobial activity determination using selected pathogenic Gram-positive
(Staphylococcus aureus, Bacillus subtilis, Bacillus cereus) and Gram-negative
bacteria (Escherichia coli, Pseudomonas aeruginosa). Results from the isolation stage
revealed that a total of 47 fungal isolates were obtained from different leaf maturity
stages, viz., 24, 25, 26 and 35 from young, mature, old and senescent, respectively.
The growth medium that supports the most growth of fungal endophytes was malt
extract agar (MEA), where 54.5% of fungal isolates were successfully isolated from
this media. Overall, 10 out of 24 fungal isolates (41.67%) demonstrated a significant
inhibitory effect towards at least one test bacteria with a diameter of inhibition zone
ranging from 25+0.5 to 5+1.0 mm. In summary, M. spicata leaves are a reservoir of
endophytic fungi that exhibit strong antibacterial properties, making them a viable
option for developing new natural antibiotics.

Keywords: Mentha spicata, medicinal herb, endophytic fungi, antibacterial activity,
bioactive compounds
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ABSTRACT

In response to the increase in the demand for environmentally responsible substitutes
for synthetic coatings, the use of sustainable and natural materials for food
preservation is becoming popular. This is because natural ingredients have
antioxidants and bioactive substances that can inhibit the growth of microbes, thus
helping to extend the shelf life. Citrus peel phytochemicals such as pectin, flavonoids,
essential oil, citral, and vitamin C inhibit the growth of bacteria and fungi, contributing
to tomato spoilage and prolonging the shelf life. Citrus waste such as citrus peel, can
be utilized to extend the shelf life of various food products as an alternative
preservative. This experiment is designed to determine the efficiency of citrus coating
on tomatoes at various concentrations. This experiment aims to assess the efficacy of
citrus-based coatings on tomatoes using varying concentrations of experimental
treatments with 0.4%, 0.8%, and 1.2% citric acid, a positive control treatment with 1%
chitosan, and no treatment (control). The experiment also seeks to ascertain the ideal
concentration of citrus coating and assess the quality of the tomatoes. Citric acid was
extracted from citrus peel using a steam distillation method. Essential oil and ethanol
were separated from citric acid after the distillate was collected. A few tests were
conducted on tomatoes such as texture, firmness, pH value, total soluble solid (TSS),
colour, moisture content, weight loss and microbial activity. Statistical analysis was
conducted using one-way ANOVA to determine the treatment effects. The data were
recorded every 3 days once for 12 days to observe the changes in tomato quality.
According to the result obtained, 1.2% citric acid solution shows an effective way of
preserving tomatoes for 12 days storage based on the parameter of pH value and
microbial activity. This is due to the higher concentration of citric acid having higher
microbial properties, which can delay the spoilage of tomatoes. Low pH value and low
coverage space of microbial activity show the effectiveness of the treatment.

Keywords: citral, citrus peel, tomatoes, antimicrobial properties, effectiveness of
treatment
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ABSTRACT

Fresh eggplants, with 92% moisture, can easily spoil, degrade quality, and be
contaminated during storage and transportation, causing unpleasant changes in taste,
texture, and appearance. The study aimed to determine the effect of freeze-drying,
dehydration, and oven drying on the properties of dried eggplant and assessed their
physicochemical characteristics. In this research, eggplants were prepared and
subjected to three drying techniques: freeze-drying, dehydration, and oven drying. The
physicochemical properties analysed included acidity (pH), shrinkage ratio, water
activity, moisture content, colour characteristics (L*, a*, and b* values), and textural
attributes such as hardness, gumminess, springiness, chewiness, and cohesiveness.
From the results, freeze-drying exhibited the lowest shrinkage ratio (0.21 + 0.021)
while preserving colour vibrancy, with L* values indicating high brightness (43.4 +
6.188) and moderate browning (8.87 = 1.343). Oven drying resulted in minimal
browning (5.47 + 1.518) and moderate colour stability with reduced yellowing (b*
values of 12.9 + 1.311). Freeze-drying also maintained the original texture of the
eggplant, characterised by low hardness (443.35 + 10.65), high cohesiveness (1.96 +
0.02), low gumminess (578.25 * 1.75), moderate springiness (5.88 £ 0.075), and low
chewiness (33.85 + 0.35). Additionally, it achieved nearly neutral pH (5.73 + 0.208),
low moisture content 16.62 + 0.59), minimal shrinkage (0.21 + 0.021), and reduced
water activity (0.52 £ 0.006). Dehydration resulted in moderate outcomes with low
moisture content (16.26 + 0.52), low chewiness (34 +0.3) and acceptable textural
characteristics, while oven drying exhibited the highest shrinkage ratio (0.6 + 0.072),
the lowest pH (4.23 = 0.321), and moderate browning. In conclusion, freeze-drying
proved to be the most effective method for retaining the physicochemical properties of
dried eggplant, preserving its structural integrity, visual appearance, and superior
textural quality compared to other drying techniques.

Keywords: Eggplant, freeze drying, oven drying, dehydration, physicochemical
properties
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ABSTRACT

This research investigates the efficacy of turmeric (Curcuma longa) coating as a
natural seed treatment to enhance germination and overall performance in chili
(Capsicum annuum) cultivation. Although chili peppers are important agricultural
products with high economic value, low germination rates and sensitivity to fungal
diseases are common obstacles in their development. This study aims to address
these issues by exploring the potential of turmeric on its active ingredients like
curcumin known for its antifungal and antibacterial properties as an environmentally
friendly alternative to commercial synthetic seed treatments. The objectives include
evaluating the impact of turmeric coating on germination percentages, assessing
various concentrations of turmeric extracts for controlling fungal infections, and
analyzing the growth performance of chili plants from treated seeds. The curcumin
was extracted from the turmeric using the Soxhlet extraction method and bound with
polymer-based binders to coat the chili seeds. A series of concentration treatments
with different concentrations (20%, 40%, 60%, and 80 while Mancozeb was used as
a positive control in this study. The antifungal assay, germination percentage, and
growth parameters were measured to compare the effectiveness of curcumin-coated
seeds against an uncoated control group. The Germination rate, fungal growth,
number of leaves, and plant height parameters, each group revealed significant
differences (P < 0.05). However, for chlorophyll contents, fresh and dry weight,
revealed that P = 0.425, P = 0.219, and P = 0.389 respectively revealed no significant
differences (P > 0.05). These results suggest that while turmeric coating may not
substantially improve chlorophyll contents and vyield performance, it effectively
improves germination rates, inhibits fungal growth and enhances early plant
development. This indicates its potential as a viable natural seed treatment in chilli
cultivation, contributing to more sustainable agricultural practices while addressing
common challenges faced by chilli growers.

Keywords: Seed borne fungi, Chili, Curcumins extracts, Germination, Growth
performance.
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ABSTRACT

Oyster mushroom cultivation is a well-established industry in Malaysia that is valued
for its culinary and medicinal benefits. However, the industry faces challenges,
particularly in spawn production, which remains limited due to a lack of effective
production methods. This study aims to address these issues by evaluating the
suitability of locally available grains of rice, millet, and corn as substrates for producing
and cultivating the Grey Oyster mushroom (Pleurotus sajor-caju) spawn. This study
aims to determine these grains' performance in supporting spawn development and
assess their effect on mushroom yields and associated parameters. The study used
rice, millet, and corn as substrates for Grey Oyster mushroom cultivation. Grains were
prepared, sterilized, and inoculated with mushroom mycelia, and then incubated for
spawn production. The spawn was used to grow mushrooms, with key parameters like
growth, yield, and efficiency measured and analyzed using statistical methods. Results
indicated significant variation among treatments, with rice (T1) demonstrating superior
outcomes in mycelial growth (mean: 18.50 cm, SD: 0.00), earlier pinhead formation
(mean: 28 days, SD: 24.25), first harvest time (mean: 30 days, SD: 25.98), and
biological efficiency (mean: 17.42%, SD: 1.61). Corn (T2) and millet (T3) exhibited
limited growth and yield, with significantly lower biological efficiencies of 1.90% (SD:
3.30) and 1.26% (SD: 2.18), respectively. Yield weights and morphological traits,
including pileus diameter and stipe length, further confirmed rice as the most
favourable substrate. These findings suggest rice grains are optimal for Grey Oyster
Mushroom spawn production and yield improvement, offering practical use for locally
available agricultural materials.

Keywords: Grey Oyster mushroom, maize, millet, rice, spawn production, sustainable
agriculture.
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ABSTRACT

Citrullus lanatus, commonly known as watermelon, is a highly nutritious fruit rich in
natural sugars, making it ideal for producing beverages like cordial. Different
evaporation processes such as open-pan and rotary evaporator (80°C and 90°C) will
affect the physicochemical properties of Citrullus lanatus cordial. The objectives of this
study were to evaluate the effects of evaporation processes on water evaporation; to
examine the effects of the evaporation processes on °Brix, pH and viscosity of
watermelon cordial produced. It was found that rotary evaporation at 90°C expelled
the most water (75.94 g in 30 minutes) and achieved the °Brix of 53.00, but the
viscosity was lower at 2.69 Pa-s. In contrast, using 80°C rotary evaporation preserved
a higher viscosity of 4.55 Pa-s and nutritional quality, although the process was slower.
As for the open-pan method, while achieving the highest °Brix (57.33), resulted in the
lowest viscosity (1.18 Pa-s) and prolonged heat exposure degraded quality. pH
decreased across all evaporation methods, with the rapid drop in the 90°C rotary
method (pH 5.2). This study also shows that rotary evaporation at 90°C reduces
processing time but may alter the composition of the juice cordial. In contrast, the 80°C
method takes longer but better preserves its composition. Hence, the open-pan
methods could be considered as less favorable due to viscosity loss and quality
degradation.

Keyword: evaporation process, cordial, physicochemical properties, open-pan, rotary
evaporator.
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ABSTRACT

Global food safety challenges demand new ways to preserve and maintain the quality
of major food products such as beef. This study addresses the problem of balancing
the traditional preservation methods of pickling, smoking, drying, and salting with the
need to maintain the nutritional value, safety, and sensory appeal of beef in a limited
refrigeration environment. The objective of this study is to investigate changes in the
physicochemical and sensory properties of cured beef and to determine the most
effective method to increase shelf Ilife without compromising its quality.
Physicochemical changes observed included changes in pH, color stability, and
texture of beef cured under controlled conditions for 20, 40, 60, and 90 days. Samples
were cured using pickling fermentation, smoking, drying, and salting compared to fresh
controls. Results showed significant differences between preservation methods.
Smoking maintained a higher moisture content of 48.82 + 1.11% at 90 days under
refrigeration, pH 6.05 + 0.07, and superior sensory properties, including a smoky
aroma of 6.0 £ 0.9 and texture of 5.0 + 1.2. Pickling showed an exceptional acidification
pH of 5.65 + 0.07, with a sour taste and softer texture, scoring an overall sensory rating
of 4.2 £ 0.9. Drying significantly reduced moisture to 22.39 + 3.96% at 90 days,
achieving the longest shelf life but with increased firmness with color values L*: 32.95
+1.48, a*: 6.60 + 1.13, b*: 8.20 £ 2.12 resulting in a chewy texture of 6.2 £ 0.8 and a
salty taste of 3.0 + 1.8, achieving the longest shelf life but with increased firmness.
Salting proved to be less effective, showing significant deterioration after 60 days. This
study highlights the importance of specific preservation techniques in enhancing food
safety, extending beef shelf life, and ensuring consumer acceptance, with significant
implications for the beef industry, particularly in markets with limited cold storage, by
improving preservation practices.

Keywords: beef preservation, shelf life, sensory evaluation, physicochemical
properties, traditional methods
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ABSTRACT

Food preservation is one of the primary strategies to ensure global food security to
ensure that food remains available and safe, especially during challenging situations
such as floods, droughts, and wars. Effective preservation methods are important to
extend the shelf life of food while maintaining the safety, quality, and nutritional value
of food products during storage. In this study, different preservation techniques were
performed to prolong the shelf life of red tilapia (Oreochromis spp.) namely, pekasam,
smoking, and salting techniques. These three methods are traditional approaches to
preserve certain freshwater fish but not red tilapia (Oreochromis spp.). This study
compares the shelf-life stability of tilapia preserved as the method above over 7, 30,
60, and 90 days of storage period. This research focused on the evaluation of
physicochemical changes and sensory attributes to determine the effectiveness of
each preservation method in maintaining the quality and acceptability throughout the
storage study. The sensory evaluation was conducted by 10 semi-trained panels using
the Descriptive Test. Results show that pekasam and smoking are most acceptable at
7 days of storage, preserving taste, aroma, and texture closest to the reference. In
contrast, salting is best suited for 60 days of storage, maintaining high quality with
minimal changes to taste and texture, ensuring overall acceptability. In terms of
physicochemical attributes, smoking leads to significant changes in colour and the
presence of black mold after 90 days of storage at room temperature, whereas
pekasam and salting do not exhibit any changes. The findings from this study provide
valuable insights into the sensory attributes, overall acceptance, and shelf life of
different fish preservation methods.

Keywords: Oreochromis spp., Pekasam, Physicochemical, Semi-trained panels,
Descriptive Test
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ABSTRACT

This study explores the creation of jackfruit rags floss as a potential sustainable
alternative to conventional meat floss using the commonly wasted rags obtained from
jackfruit (Artocarpus heterophyllus). The objectives of this study are to determine the
best preparation of rags for jackfruit rags floss using different cooking methods, with
method 1 employing deep frying and method 2 using oven drying, and to evaluate the
physicochemical characteristics of the jackfruit rags in the final product. The protein
content of meat floss is between 25% and 35%, as opposed to the 0.26% to 2.11%
contained in jackfruit rags floss. Method 1 samples are better for dry and long-lasting
floss (2.14% to 2.57%), while method 2 samples offer a more balanced fat profile
(17.92% to 22.00%). Mineral content, slightly higher in method 2, contributes to
nutritional value with no significant drawbacks, and the carbohydrate values in method
2 (54.75% to 56.75%) strike a good balance. Method 2 samples also exhibit high
protein content, balanced fat levels, and moderate moisture, making them a promising
nutritional and sustainable alternative to traditional meat floss. Sensory evaluation is
central to the current research, with 50 untrained panelists assessing taste, texture,
color, and overall acceptability using a 7-point hedonic scale. Overall, method 1 is the
most acceptable, which is around 21.7% of consumers strongly like the floss due to
its similarity to meat floss in taste, aroma, texture, and chewiness. Further
improvements in processing will confirm the feasibility of producing jackfruit floss with
desirable sensory and nutritional attributes. The results demonstrate the potential of
jackfruit rags floss in diverse food products, highlighting its role as a healthier
alternative, promoting sustainability, and responding to consumer demands for plant-
based, health-driven products. The sensory and physicochemical analyses confirm
jackfruit rags floss as a viable commercial food product and an innovative solution to
food waste management.

Keywords: Artocarpus heterophyllus, jackfruit rags, physicochemical, plant-based.
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ABSTRACT

Freshwater fish is one of the alternative sources of gelatin, since they are Halal Muslim
consumption. Thus, this study aims to conduct an experimental research on the
extraction of gelatin from Hampala macrolepidota fish known as Ikan Sebarau in
Malaysia. The objectives of this work were to examine the effects of pretreatment
process on the weight gain of the samples; to investigate the weight loss kinetics
during the gelatin dissolution step; to determine the yield of gelatin; and to compare
the solidification kinetics of gelatine from Hampala fish with the commercial gelatin.
The pretreatment method used in this study was by soaking each fish part in Sodium
Hydroxide (NaOH) and acetic acid (CH3COOH). The gelatin extraction was performed
in a water bath shaker at 60°C). After the extraction process, the sample solutions
were filtered and dried using a drying oven at 100°C) and the obtained gelatin were
analyzed by using Texture Analyzer. It was found that the weight gain over time was
more observable for the skin samples (1.269 g/min) compared to the fins (0.599 g/min)
and scale samples (0.317 g/min). Similar trend was also observed for the weight loss
during the dissolution process in water bath for the skin, fin, and scale samples (1.269,
0.0198, and 0.0106 g/min respectively). As for the yield of gelatin substance obtained,
it can be concluded that the skin parts produce more yield compared to fins and scales
(11.11, 9.37, and 7.26 g respectively). From the solidification study, the gelatin
extracted from the scale showed the fastest solidification rates compared to the rates
for the gelatin from the skin and fins (0.075, 0.047, and 0.028 g/min respectively).

Keywords: Gelatin, Hampala macrolepidota, pretreatment, extraction, solidification
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ABSTRACT

Pineapple vinegar, derived from the peel waste of pineapple, offers a sustainable and
eco-friendly solution for poultry feed preservation. The study aims to find the effect of
pineapple vinegar inclusion in poultry feed formulation as a preservative. The
pineapple vinegar was formulated using the peels of pineapple source from the local
fruit processing factory. The objective for this study is to compare the microbial load in
feed treated with pineapple vinegar in different ratios as a feed additive after storage,
and the effect on pellet's pH and bulkiness. The feed was sprayed with different
concentrations of pineapple vinegar and the feed was tested for moisture content
analysis, microbial viable count determination, pH measurement and bulk density
measurement. After four weeks of storage the moisture content reduced to 20%.
Bacterial analysis showed that the treatment with pineapple vinegar reduced the
bacterial load, significantly as compared to the untreated sample. The highest
microbial counts were observed in the control sample and the lowest in pellet treated
with 20% pineapple vinegar. The result of microbial load were not in proportion with
the increased pineapple vinegar concentration as higher microbial count were
observed in sample 60% and 100%. This could be due to the presence of living
organisms from the pineapple vinegar that may influence the microbial count. In this
study, no bacterial identification was performed, thus it is unknown whether the higher
bacterial count in these sample could be attributed from the beneficial bacterial
originated from the vinegar. These results demonstrate the potential of pineapple
vinegar as a natural preservative that may effectively inhibit microbial development in
chicken feed formulations, especially when used at optimal concentrations such as
20%. Future study is required to test the preservation capacity in longer shelf duration
and also to characterize the bacteria in pellet samples treated with higher pineapple
vinegar concentration.

Keywords: Pineapple vinegar, feed preservation, microbial load, feed additives, spray
drying method
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ABSTRACT

The aquaculture industry is critical for global food security, yet it faces challenges due
to rising feed costs, primarily driven by the increasing prices of conventional
ingredients like fishmeal. This study explores the potential of mealworms (Tenebrio
molitor) as a sustainable and cost-effective alternative protein source to add in
aquafeed formulations. Mealworms are rich in essential amino acids, lipids, and fatty
acids, making them a valuable nutrient source for fish. The objectives of this research
include formulating fish feed pellets incorporating mealworms, and assessing the
physicochemical properties of these pellets, including water activity, hardness, and
moisture content. In this research, different formulations of fish feed were used to
produce fish pellets. Mealworm and other ingredients, fish meal, soybean meal, rice
bran, vitamin and mineral premix, vegetable oil and binder were mixed together. The
formulation was formulated using WinFeed software and F2 formulation gave the
highest value for moisture content (3.77 = 0.07) and water activity (0.43 = 0.01). The
colour results showed the value of L* (41.2 £ 1.18), a* (12.2 + 0.44), b* (18.5 £ 0.8).
Meanwhile, water activity for F3 (0.20 + 0.01) indicates that it is suitable for fish pellets
compared to F1 and F2, offers the best protection against microbial growth due to its
significantly lower water activity level. For the durability test F3 showed the highest
value (175.33 + 81.00). This research aims to provide a comprehensive evaluation of
mealworms as a viable substitute for traditional aquafeed components, thus
contributing to the sustainability of the aquaculture sector and ensuring a steady
supply of affordable fish feed.

Keywords: Aquaculture, Mealworm (Tenebrio molitor), Fish feed, Pellet,
Physicochemical properties.
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ABSTRACT

This study focuses on the development and comparative analysis of guava syrup
formulated with different sweeteners: sucrose, aspartame, stevia, and xylitol. The
objective was to evaluate the impact of these sweeteners on the physicochemical
properties, sensory attributes, and overall acceptability of the syrups, aiming to identify
the most suitable formulation for consumer preference. Physicochemical analyses,
including pH, total soluble solids (°Brix) and viscosity were conducted to determine the
influence of sweeteners on syrup stability and quality. Additionally, sensory evaluation
was performed using a 9-point hedonic scale involving 50 untrained panellists to
assess taste, aroma, texture, appearance, and overall acceptability. The results
revealed significant variations among the formulations. Sucrose-based syrup exhibited
the highest viscosity (12.8 s), contributing to a thicker consistency preferred in syrups,
and was rated highest in terms of taste and overall acceptability. Xylitol-based syrup
demonstrated (11.9 s) but had a slightly lower sensory score. Stevia-based syrup
showed the highest flow time (15.5 s), indicating higher viscosity but received lower
acceptability scores due to its distinct aftertaste. Aspartame-based syrup, while
offering a thin consistency (10.4 s), was the least favoured in the sensory analysis due
to its artificial taste. Overall, the sucrose formulation was the most highly accepted due
to its balanced taste and texture, aligning with consumer expectations for traditional
syrup. These findings suggest that while alternative sweeteners can be viable for
sugar reduction, their sensory impacts must be carefully managed to maintain
consumer appeal. This study contributes valuable insights into the development of
healthier syrup formulations with reduced caloric content while preserving quality and
acceptability.

Keywords: Guava syrup, Sucrose, Aspartame, Stevia, Xylitol
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ABSTRACT

The ability of bacteria to resist the effects of drugs that initially killed or stunted them
is known as antimicrobial resistance (AMR). As a result, the standard treatments lose
their effectiveness. Despite this, efforts to create novel antimicrobial agents continue
with the identification of medicinal plants as prospective substitutes for antibiotics.
Therefore, this study was prepared, aiming to extract the leaf of P. foetida, a medicinal
plant believed to have alkaloids and flavonoids, which are biological compounds that
are significant against microbes, using several solvents, which were hexane, ethyl
acetate, acetone, and ethanol, for the extraction using the maceration method. The
extracts were then screened against the selected Gram-positive and Gram-negative
bacteria, Staphylococcus aureus, Bacillus subtilis, Bacillus cereus, Escherichia coli,
and Pseudomonas aeruginosa, by the method of disc diffusion assay. The powdered
leaves sample of P. foetida was successively extracted with different solvents
according to their increasing polarity. The result showed that antimicrobial activities
were more effective on Gram-positive bacteria compared to Gram-negative bacteria
because of different bacteria cell wall structures. In conclusion, the discovery of
bioactive substances for P. foetida leaf extract's antibacterial activity may hold promise
for the development of new antibiotics. From this research, it might contribute to
reducing the prevalence of antibiotic resistance and enhancing human health safety.

Keywords: medicinal plant, antimicrobial resistance, leaf extract, P. foetida, antibiotic.
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ABSTRACT

Pineapple leaves, an agricultural by-product often discarded as waste, offer potential
as a sustainable substrate for soilless cultivation. This study compares the chemical
properties of processed pineapple leaves and cocopeat, a commonly used growing
medium, by analyzing their pH and salinity levels through the 1:5 weight-to-volume
(ECisw/v) method. The experiment was conducted in three replicates for each
substrate to ensure reliable results. The pH of pineapple leaves was consistently
measured at 6.4, slightly higher than cocopeat, which showed values of 6.0, 6.1, and
6.0. Both substrates provided pH levels within the optimal range for plant growth. In
terms of salinity, pineapple leaves exhibited higher values, ranging from 3031 to 3143
puS/cm, compared to cocopeat, which had salinity levels between 1917 and 1984
pS/cm. The salinity value for the pineapple leaf is considered extremely high whereas
for cocopeat is considered as high saline. The presence of excessive salt in media
can hinder plant nutrient uptake and the media need to be pre-treated prior to its use
to reduce the salinity. The findings underscore the potential of repurposing agricultural
waste into functional growing media, contributing to sustainable agricultural practices.
Further research is recommended to optimize the properties of pineapple leaf
substrates, explore their crop-specific applications, and address challenges
associated with higher salinity levels.

Keywords: pineapple leaves, soilless cultivation, pH, salinity, sustainable agriculture.
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ABSTRACT

Carbonated drinks are the non-alcoholic beverage type that is most easily absorbed
when it comes to energy content. However, growing consumer demand has led to an
increase in the manufacture of carbonated drinks; nevertheless, subpar manufacturing
practices can contaminate packaging materials with heavy metals. Therefore, the
purpose of this study is to determine the heavy metal residues (Pb, Cd, Cu, Zn and
Cr) in ten samples of carbonated drinks that are available at the local convenience
store in Jeli using Atomic Absorption Spectrometry (AAS). The results were compared
to the World Health Organization (WHO), the European Commission (EC) and the
Malaysian Food Act 1983 and Malaysian Food Regulation 1985 (MFA) standard
permissible limits and comparison between canned and bottled carbonated drinks.
The results showed that all canned and bottled carbonated drink samples were below
the permissible limit. The highest concentration of Cd was 0.0077 pg/L in bottled
sample E, Cr was 0.1038 pg/L in canned sample E, Cu was 0.0209 pg/L in bottled
sample B, Pb was 0.0673 ug/L in bottled sample A and Zn was 0.0504 ug/L in canned
sample D. Meanwhile, the lowest concentration of Cr was 0.0577 ug/L in bottled
sample E, Cu was 0.0078 ug/L in bottled samples A and E. The lowest Cd, Pb and Zn
concentrations were below the detection limit. The average heavy metals
concentration in five different brands of canned and bottled carbonated drinks
respectively were arranged in increasing order, which was Cd<Cu<Pb<Zn<Cr. On the
other hand, most bottled samples have higher concentrations of heavy metals
compared to canned samples.

Keywords: heavy metal, carbonated drink, contamination, heavy metal, Atomic
Absorption Spectrometry
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ABSTRACT

This study investigates heavy metal analysis and health risk assessment of selected
fishes from the Jeli, Kelantan. Five types of fish that are commonly consumed by
people namely, Decapterus macarellas, Euthynnus affinus, Rastrelliger kanagurta,
Megalaspis cordyla, and Selaroides leptolepis were studied. The fish samples were
dried and powderised followed by wet digestion to determine the amount of selected
heavy metals in the fish using Atomic Absorption Spectrometry. The selected elements
are Cadmium, Chromium, Ferum, Lead and Copper. The result shows for Copper
(Cu), the highest amount of Copper in in Megalaspis cordyla (0.498 ug/g) and the
lowest is Selaroides leptolepis (0.253 ug/g), for Iron (Fe), the highest is in Megalaspis
cordyla (38.74 pug/g) and the lowest is Euthynnus affinus (6.57 ug/g), Cadmium (Cd),
for cadmium the highest amount is in Megalaspis cordyla (0.138 pg/g) and lowest is
Decapterus macarellas (0.107 ug/g) but for all fish in these heavy metal doesn’t
exceed the permissible limit that set by Food and Agriculture Organization (FAO) and
World Health Organization (WHO). Next, Chromium (Cr), all type fish except for
Euthynnus affinus (0.819 ug/g) exceeded the permissible limit (1 upg/g). Lastly, for
Lead (Pb), all types of fish exceeded the permissible limit set (0.5 pg/g) by Food and
Agriculture Organization (FAO) and World Health Organization (WHO). The average
heavy metal concentrations in five different types of fish respectively were arranged in
increasing order, Cd < Cu < Pb < Cr < Fe. Besides, the human health risk assessment
was done to know their frequency rate in consuming the species and compared the
values with the permitted level on TDI, PTWI and THQ. The health risk assessment
shows that the value for The Hazard Index (HI) obtained was then 1, that not all fish
species represent a clear risk.

Keywords: health risk assessment, Fish, Residents, Hazard Index, Atomic Absorption
Spectrometry
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ABSTRACT

This study investigates heavy metal contamination in commercial canned tuna
available in the Malaysian market, focusing on lead (Pb), cadmium (Cd), chromium
(Cr), zinc (Zn), and copper (Cu) using Atomic Absorption Spectrometry (AAS) after
sample preparation through wet acid digestion. The study compares measured heavy
metal concentrations with permissible limits set by regulatory authorities, including the
FAO, WHO, EC, and Malaysian Food Act. The results indicate that the heavy metals
in canned tuna were present in a decreasing order of Zn > Cu > Cd > Cr > Pb. The
average of means cadmium is 0.0044 + 0.0008, chromium 0.0340 + 0.0099, copper
0.0462 + 0.0101, lead 0.0264 + 0.0096 and zinc 0.2718+0.0750, respectively. The
concentrations of all brands meet the permissible levels set by the Malaysian Food
Act (MFA) and WHO/FAO guidelines, while Cd, Cr, and Pb were within acceptable
limits for most samples.

Keywords: Canned tuna, heavy metals, Atomic Absorption Spectroscopy,
Contamination.
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ABSTRACT

The study investigates the concentrations of heavy metals (Cd, Cr, Cu, and Zn) in five
varieties of tubers: white yam, purple yam, cassava, and orange and purple sweet
potatoes. Cassava exhibited the highest cadmium concentration at 0.725 mg/kg,
surpassing the permissible limit of 0.2 mg/kg, while the other tubers remained within
safer levels. The highest chromium concentration was found in purple yam at 3.975
mg/kg, whereas orange sweet potatoes had the lowest concentration at 0.7 mg/kg.
White yam contained the highest copper concentration at 6.8 mg/kg, which is below
the permissible limit of 10 mg/kg. Additionally, zinc concentrations were highest in
white yam at 26.55 mg/kg, which is not exceeding the safe limit of 50 mg/kg. Overall,
cadmium poses the most significant risk, particularly in cassava, emphasising the
need for regular monitoring and control of heavy metal levels in tubers to ensure food
safety and mitigate health risks.

Keywords: Heavy metals, Tubers, Cadmium, Health risk assessment, Food safety
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ABSTRACT

This is a study that was carried out relating to the contamination of heavy metals in
whole-grain wheat bread of five different brands, namely Cd, Cu, and Pb. The
concentrations of Cd varied from 0.00002 mg/kg in Brand E to 0.000135 mg/kg in
Brand A while for Cr, it was from 0.00144 mg/kg in Brand D to 0.00802 mg/kg in Brand
A. For Cu, the concentration ranged between 0.00142 mg/kg in Brand D and 0.00385
mg/kg in Brand E. Lead generally had a very low level, not detected in Brand E and
0.00076 mg/kg in Brand A. The zinc levels were the highest among the metals, ranging
from 0.01391 mg/kg in Brand E to 0.03676 mg/kg in Brand D. Permissible Limit for Cd,
Cu, Cr, Pb and Zn are within acceptable limits for most samples.

Keywords: wheat bread, contamination, heavy metal, extraction, Atomic Absorption
Spectrometry
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ABSTRACT

Halal compliance is a significant concern in Malaysia's aquaculture industry due to the
risk of porcine DNA contamination in commercial fish feed. This issue is worsened by
the lack of mandatory halal certification for fish feed products in Malaysia. Fish feed is
more inclined to halal contaminants as its ingredients have historically received less
regulatory inspection. This contamination threatens consumer trust and compromises
the integrity of originally halal products, such as fish, creating large challenges for the
aquaculture industry and halal regulatory agencies. To address these issues, this
study focuses on improving the detection of porcine DNA in fish feed to ensure halal
compliance and protect Muslim dietary requirements. The objectives include
optimizing mitochondrial D-Loop22 primers for detecting porcine DNA and comparing
their sensitivity and specificity with Cytochrome b (Cytb) primers. The methodology
involves DNA extraction from pig tissue and fish feed, followed by PCR amplification
using these primers, with gel electrophoresis verifying their specificity and efficiency.
The results indicate that the D-Loop22 primer detected porcine DNA only in one
commercial fish feed sample, DINDINGS (P2), whereas the Cytb primer identified
porcine DNA in all three samples: P1(P1), DINDINGS (P2), and 6363 (P3). The D-
Loop22 primer demonstrated the capability to detect porcine DNA even when present
at concentrations as low as 5% in the fish feed. These findings reveal that
mitochondrial D-Loop22 primers exhibit superior specificity and sensitivity, making
them more effective for identifying porcine DNA in complex feed mixtures. Future
studies should focus on the quantitation and validation of these primers to support the
development of halal test kits.

Keywords: Porcine DNA, fish feed, mitochondrial D-Loop22, PCR detection
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ABSTRACT

The utilisation of non-halal substances in fish feed raises issues regarding compliance
with the halal dietary requirements, especially in the aquaculture sector. In Malaysia,
both local and imported fish feed often failed to meet the standards due to the
formulation of ingredients from unidentified sources. This study aims to evaluate the
sensitivity of Sus scrofa cytochrome b (Cytb) primers in detecting porcine
contamination in fish feed and validate the species specificity of the designed Cytb
primers. In this research, deoxyribonucleic acid (DNA) was extracted from the
intestines of pigs, chickens, and cattle, as these species are the most commonly used
for formulating fish feed or directly used as feed to reduce costs in Malaysia. Cytb
primers from Sus scrofa, Gallus gallus, and Bos taurus were tested for their ability to
specifically identify porcine, chicken, and bovine DNA, respectively, without cross-
reactivity to other species. In addition, these experiments included mixing 1 g of pig
intestines with 9 g of fish feed to simulate 10% porcine contamination and 0.5 g of pig
intestines with 9.5 g of fish feed to simulate 5% porcine contamination. According to
the results, only the Bos taurus Cytb gene primer had the ability to specifically identify
DNA without cross-reactivity with other species; the Sus scrofa Cytb primer was
sensitive enough to detect as low as 5% porcine contamination in fish feed. In
conclusion, this finding validated the efficiency of the Sus scrofa Cytb primer for
detecting porcine contamination in fish feed. Further research is recommended by
using an even lower amount of porcine contamination and primers from various
species to ensure the fish feed fully complies with halal requirements.

Keywords: Fish feed, Halal, Porcine contamination, Cytochrome b, Polymerase
Chain Reaction
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ABSTRACT

Antimicrobial resistance (AMR) is a growing concern in both animal and human health,
with poultry farming identified as a significant contributor to this issue. This study
focuses on the isolation and characterization of bacteria from slaughtered chickens in
Jeli, Kelantan, Malaysia, by assessing their resistance to tetracycline at varying
concentrations (5, 15, 30, and 50 mg/mL). The bacterial strains tested include
Escherichia coli, Staphylococcus aureus, and Salmonella typhi as the controls. A total
of 12 bacterial strains were isolated from 9 slaughtered chicken samples sourced from
3 small butcher shops in Jeli, Kelantan. The isolated bacterial strains were tested on
selective media, including MacConkey agar, Baird Parker agar, and XLD agar, and
identified using gram staining and biochemical tests such as the catalase and Triple
Sugar lIron (TSI) tests to identify the types of bacterial strains. The antimicrobial
susceptibility testing revealed that most isolates were susceptible to tetracycline,
although 1 strain exhibited resistance, highlighting the risks of improper antibiotic use
in poultry farming. Poor hygiene during slaughter and handling also emerged as
significant contributors to bacterial contamination and the spread of harmful
pathogens. The findings underscore the urgent need for improved management
strategies, including controlled antibiotic use, stringent hygiene practices, and
alternative interventions such as probiotics, prebiotics, and vaccinations. These
measures are essential for mitigating AMR, ensuring food safety, and protecting public
health effectively and sustainably. The findings provide valuable insights into the
dynamics of AMR in poultry production and underscore the need for routine
surveillance and regulatory interventions to address this global challenge.

Keywords: Antimicrobial resistance, slaughtered chickens, bacterial strains,
tetracycline, food safety.
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ABSTRACT

Actinomycetes are a diverse group of soil-dwelling microorganisms known for their
ability to produce secondary metabolites with significant antimicrobial and
pharmaceutical applications. This study aimed to isolate and characterize
actinomycetes from soil samples collected from medicinal plants, including aloe vera,
neem, turmeric, tulsi, and lemongrass. The study further evaluated their antibacterial
and antifungal activities. Three isolation methods were employed; the high-
temperature method, the centrifugation method, and the chloramine T method. A total
of 67 actinomycete strains were isolated, 30 of which were identified as
morphologically distinct based on aerial mycelium colour, substrate mycelium colour,
pigmentation, and spore formation. Soil from aloe vera exhibited the highest diversity
of actinomycetes compared to the soils of other medicinal plants. Among the isolation
techniques, the high-temperature method was the most effective in recovering
actinomycetes, yielding the highest number of isolates. Antimicrobial screening
indicated that 24% of the isolates (16 out of 67 strains) produced an inhibition zone
against at least one test organism, including Escherichia coli and Candida albicans.
Notably, higher antifungal activity was observed against C. albicans. The isolate
HTK2, isolated from turmeric soil using the high-temperature method, demonstrated
the strongest antimicrobial potential, producing inhibition zones of 22 mm against E.
coli and 28 mm against C. albicans, respectively. These findings suggest that soil from
medicinal plants, particularly aloe vera, is a promising source for novel actinomycetes,
and isolate HTK2 shows potential for antibiotic production due to its strong
antimicrobial properties.

Keywords: Actinomycetes, Medicinal plants, Soil rhizosphere, Escherichia coli,
Candida albicans
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ABSTRACT

The current study was conducted to investigate the incorporation of ethanolic Psidium
guajava leaves extract into glycerin soap to enhance its quality. Guava leaves, rich in
bioactive compounds, are known for their antioxidant, antibacterial and anti-
inflammatory properties. One kg of fresh guajava leaves was extracted in ethanol and
removed using a rotary evaporator at 91 rpm and 47 °C. Soap formulations were
incorporated into glycerin soap at 6 weight/weight (w/w) concentrations (0.0%, 0.1%,
0.2%, 0.3%, 0.4%, 0.5%) and were evaluated for pH, foam stability, hardness and
colour parameters. TLC were tested with 4 different concentrations (100%, 90%, 80%
and 50%) of ethanol with ethyl acetate. Single factor ANOVA was performed, with
statistical significance determined at a 0.05 significance level (p<0.05). The pH values
of the soap samples ranged from 9.57 to 9.37, with a significant difference between
groups (p < 0.05). Foam stability increased with higher extract concentrations, with the
highest foam stability observed at 0.5% (86.05%, p < 0.05). Hardness, cohesiveness,
and other texture parameters were assessed using both cylindrical (TA39) and cone-
shaped (TA15) methods with texture analyzer CTX3, with significant differences
observed in the hardness test (p < 0.05). Colour analysis using a chromameter
revealed notable changes in lightness (L), redness (a), and yellowness (b) values,
particularly for higher extract concentrations (p < 0.05). TLC test was conducted under
UV light 365 nm and 254 nm, analysis revealed the presence of antioxidant and
phenolic compounds in Psidium guajava leaves extract. The findings reveal that
Psidium guajava leaf extract significantly enhances the physical and functional
properties of glycerin soap. This suggests its potential as a natural, sustainable
additive for high-quality skincare products.

Keywords: Psidium guajava, Ethanolic extract, Glycerin soap, Quality analysis,
Bioactive compounds
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ABSTRACT

Artocarpus heterophyllus rags, which are often discarded as agricultural waste, can
be repurposed into edible side dishes through a pickling method. The pickling of A.
heterophyllus rags is famous among Banjarese, yet unpopular to the others might be
due to lack of introduction and benefits information. This study evaluated the
physicochemical properties including pH, sugar content, and texture profile analysis
(TPA), of fresh and pickled A. heterophyllus rags over varying duration (1, 3, 7, and
14 days). Moreover, two antioxidant potential were also tested, including total phenolic
content (TPC), total flavonoid content (TFC), and two antioxidant activity which were
ABTS radical scavenging activity (ABTS) and DPPH radical scavenging activity
(DPPH) using similar experimental design. The results indicated significant
physicochemical changes during pickling, where the pH & sugar content (°Brix)
decreased progressively from 5.6 in the fresh sample to 3.1 by day 14 and 4.2 in fresh
samples to 1.2 by day 14 over time respectively. Texture analysis revealed a marked
reduction in hardness in fresh samples (516.3 N) to day 14 (133.7 N), cohesiveness
(1.3 to 0.47), and chewiness (38.8 J to 11.0 J) over time, respectively. Antioxidant
analysis highlighted day 7 as optimal pickling time, where the highest TPC was 0.2489
Mg GAE/mg dried sample and TFC was 0.1216 pg QE/mg dried sample. ABTS radical
scavenging activity peaked with significant inhibition percentages on Day 7. However,
in DPPH the best maximal inhibitory concentration (ICso) among the pickling days was
found in day 1 pickles (3833.33 + 28.87 ug AEAC/mg). This research underscores the
sustainability and innovation in agricultural waste utilisation, aligning with goals of
reducing food waste and promoting functional food development.

Keywords: Artocarpus heterophyllus rags, Pickling, Physicochemical Properties,
Antioxidant Content, Antioxidant Capacity.
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ABSTRACT

Murukku, a traditional Indian snack made from flour, is often considered low in nutrition
and high in glycaemic index. Several fruiting vegetables, including cucumber, corn,
and eggplant, were incorporated in the formulation and analyzed for their
physicochemical properties, sensory attributes, and proximate composition aiming to
create a healthier version. The physicochemical analysis revealed significant
differences in the properties of the murukku made from these vegetables. Cucumber-
based murukku had the lowest oil absorption (10.5%) and cooking loss (12.3%), In
texture analysis, cucumber-based murukku achieved an ideal balance of crispness
and hardness, although there was no significant difference compared to the best
formulation. Corn-enriched murukku exhibited the highest crispness, with a hardness
value of 3.2 N, and a bright yellow colour (b* value of 15.8). Eggplant-based murukku,
while the hardest (4.1 N), had the brightest colour (L* value of 40.2). Regarding
sensory evaluation, cucumber-based murukku received the highest overall
acceptability score (8.2/9) due to its balanced taste, texture, and appearance and
eggplant-based murukku ranked last (7.5/9). Regarding proximate analysis,
cucumber-based murukku showed the lowest ash content (1.52%) and carbohydrate
levels (14.19%), while corn-based murukku had the highest calcium (44.85 mg/100 g)
and zinc (1.07 mg/100 g) content. Eggplant-based murukku contained the highest fiber
(100.19%), potassium (159.60 mg/100 g), and magnesium (17.45 mg/100 g). In
conclusion, cucumber-based murukku emerged as the most acceptable formulation
compared to the others, since it is capable of offering improved nutritional and
physicochemical properties while maintaining sensory appeal. These findings
demonstrate the potential of incorporating local fruiting vegetables to create healthier
snack alternatives with enhanced textural and sensory qualities.

Keywords: Murukku, Fruiting vegetables, Physicochemical properties, Sensory,
Proximate
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ABSTRACT

This study investigates the incorporation of ethanolic Moringa oleifera leaf extract into
glycerin soap to enhance its quality. Known for its antioxidant, anti-inflammatory,
moisturizing, antibacterial, and skin-regenerating properties, M. oleifera contributes to
healthier, more vibrant skin. One kilogram of M. oleifera leaves was extracted using
ethanol, with the solvent removed under low pressure. The extract was incorporated
into glycerin soap at concentrations of 0.0, 0.1, 0.2, 0.3, 0.4, and 0.5% (w/w) using the
hot technique, with pure glycerin soap as a reference. The soap's pH ranged from 9.60
to 9.73, with significant differences between groups (p < 0.05). Foam stability improved
at higher extract concentrations, reaching 93.91% at 0.5% (p < 0.05). Texture analysis
using cylindrical (TA39) and cone-shaped (TA15) approaches revealed significant
differences in hardness and cohesiveness (p < 0.05). Thin Layer Chromatography
(TLC) tests with ethanol and ethyl acetate at concentrations of 100%, 90%, 80%, and
50% showed changes in polarity, with higher polarity at 90% and lower at 80%. Colour
analysis indicated significant variations in lightness (L*), (a*), and (b*) values at higher
extract concentrations (p < 0.05). TLC tests under UV 254 nm, 365 nm, and visible
light confirmed these findings. The addition of M. oleifera extract significantly improved
the soap’s texture, colour, polarity, and foam stability (p < 0.05). These results suggest
M. oleifera is a valuable ingredient for skincare, soaps, and haircare products.

Keywords: Moringa oleifera, Extract, Physiochemical, Antioxidant, Glycerin soap
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ABSTRACT

Global demand for soap products continues to increase, especially in the cosmetic
industry. However, commercial soaps on the market usually contain preservatives and
additives that may negatively affect health. This study aimed to examine how the
ethanolic extract of Morus rubra leaves affects the physicochemical properties and
efficacy of glycerin soap. A total of 1 kg of fresh Morus rubra leaves was extracted
using ethanol and processed under 200—300 mbar pressure using a rotary evaporator.
The obtained extract was incorporated into glycerin soap via the hot method at five
weight/weight (w/w) concentrations (0.1%, 0.2%, 0.3%, 0.4%, and 0.5%), with soap
without extract (0.0%) serving as the control. Colour analysis using a chromameter
revealed that the extract significantly influenced soap colour (p<0.05). Higher extract
concentrations reduced the L value, darkening the soap from 40.17 (control) to 26.33
(0.5%). Changes in the a and b values indicated shifts in red-green and yellow-blue
tones, with better colour stability at higher concentrations. Foam analysis showed a
significant reduction in foam production (p<0.05) with increased extract concentration,
while foam stability remained unaffected at 0 minutes. Over 1 to 16 minutes, foam
stability decreased slightly, although soap with 0.5% extract exhibited better stability
than other samples. Texture analysis using the CTX3 analyser demonstrated stable
texture properties across all samples, with hardness values ranging from minimum
hardness value 790.3 g (0.1% extract) to maximum hardness value is 1629 g (Soap
sample X). TLC analysis confirmed the presence of active components, such as
flavonoids and polyphenolic compounds, resveratrol, anthocyanins and other
polyphenolic components in the Morus rubra extract. Morus rubra extract enhances
the physicochemical properties of glycerin soap, particularly in colour and texture
stability, with minor compromises in foam formation. This extract shows potential for
creating safer and higher-quality glycerin soaps.

Keywords: Morus rubra, Extract, Physiochemical, Antioxidant, Glycerin Soap
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ABSTRACT

Pasta's widespread consumption has resulted from advances in transportation,
handling, cooking, and preparation, while cheese's demand in the food industry stems
from its versatility and diverse applications. One of the biggest challenges in premix
pasta is consistency in quality. Understanding powder characteristics, such as
molecular structure (amorphous or crystalline) and particle size of cheese powder, is
critical in determining powder behaviour. This research aims to investigate the
physicochemical properties of premix pasta powder fortified with cheese powder. The
optimizes cooking times and temperatures using a microwave, identifying 100°C and
10 minutes as ideal for enhancing quality and acceptability. The pH, moisture content,
solubility, density, and sedimentation have been analyzed in the experiment. Results
showed that microwave cooking parameters significantly altered the physicochemical
properties of the pasta powder. Cooking at optimal condition of 70°C for 6 minutes
resulted in a pH of 5.5 to 6.0, moisture of 8 to 12%, solubility of 85%, density of 41.53%,
and sedimentation is 41.67% compared to control. Deviations for each measurement
were found to be +0.2 for pH, +1.5% for moisture, +3% for solubility, +2.99% for
density, and £26.39% for sedimentation, indicating consistency. The results the
optimization of time and temperature were the lightness (L*) values ranged from
85.0%+0.5% at optimal cooking conditions to 75.0% *0.6% at higher temperatures
and longer cooking times. The a* (Green-Red) values shifted from -0.5+£0.1 to 4.5+0.3,
while b* (Blue-Yellow) values increased from 6.0% +0.2% to 20.0% +0.4%. These
results indicate improvements in the organoleptic properties of premix pasta, helping
food manufacturers innovate products that meet consumer needs for quick preparation
and healthiness while ensuring food quality and safety through a better understanding
of the physicochemical behavior during preparation.

Keywords: Optimization, cheese powder, physicochemical, microwave, quality
enhancement
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ABSTRACT

Jackfruit seed flour, a nutrient-rich by-product, was integrated into bread to reduce
reliance on wheat flour and enhance sustainability. Jackfruit seed flour (JSF), known
for its high nutritional value, particularly protein and dietary fiber, was incorporated at
different levels (14 to 25%) (259 to 45g) to partially replace wheat flour in producing
bread. The aims of this study were to develop different formulations of bread enriched
with a composite flour that contains wheat flour and jackfruit seed flour (Artocarpus
heterophyllus) and to evaluate the stability of bread. The five (5) formulations of bread
containing 14-25% of Jackfruit seed flour were formulated Bread compositions with
differing JSF concentrations were assessed for moisture content, pH, microbiological
proliferation, and colour stability during storage at ambient and refrigerated
temperatures. The results indicated that the moisture content varied from 32.5% =+
0.5% to 35.7% * 0.3%, contingent upon the JSF concentration. The pH levels
exhibited relative stability, ranging from 5.8 + 0.1 to 6.2 + 0.2 throughout storage.
Microbial proliferation exhibited negligible increase with time, with colony-forming units
(10”6 x CFU/mL) for up to 7 days after storage. The colour analysis revealed a minor
darkening in both the bread crust and crumb, with L* values declining from 45.2 £ 0.4
to 42.8 + 0.6 throughout the storage duration. The results indicate that the inclusion of
JSF in bread improves the stability or quality during storage. This research
substantiates the viability of JSF as a sustainable and functional component in baked
goods, aiding in the reduction of agricultural waste and enhancing food security. The
study highlights the potential of jackfruit seed flour as a functional ingredient in bread
formulations, contributing to product diversification and sustainable food development.

Keywords: Artocarpus heterophyllus, Jackfruit Seed, Composite Flour, Bread,
Stability
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ABSTRACT

Antimicrobial resistance (AMR) is a critical concern in aquaculture, driven by the
misuse of antibiotics, leading to environmental and health risks. This study
investigates AMR in bacterial strains isolated from fish in aquaculture environments in
Jeli, Kelantan, using Antimicrobial Susceptibility Testing (AST) with tetracycline at
concentrations of 0 ug, 1 ug, 5 pg, and 10 pg. Samples from gills and mouths of Keli,
Tilapia, Patin, and Leekuh fish were cultured on selective media, followed by Gram
staining, biochemical assays, and AST on Mueller-Hinton agar. Results revealed the
presence of gram-positive (Staphylococcus aureus) and gram-negative (Escherichia
coli) bacteria with varied susceptibility to tetracycline. Inhibition zones increased with
concentration, with 10 pg yielding the largest zones, 15mm of bacterial inhibition.
These findings underscore the importance of proper antibiotic management to mitigate
AMR spread and ensure ecological and food safety. Future studies should explore
broader antibiotic categories and resistance mechanisms in aquaculture settings.

Keywords: Antimicrobial resistance, Aquaculture contamination, Tetracycline
susceptibility, Microbial identification
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ABSTRACT

Papaya peels are rich in meat tenderizing compounds such as papain. In this study,
the effects of brown sugar-treated papaya peels on meat quality were evaluated. Meat
samples were categorized into four treatment groups: distilled water, papaya peels,
papaya peels treated with brown sugar and commercial meat tenderizer. The meat
samples were evaluated for textural properties, water-holding capacity (WHC),
cooking yield, color stability, and pH changes. The brown sugar-treated papaya peels
group showed significant reduction in cohesiveness (1.59 + 0.02 to 0.50 = 0.02),
springiness (4.94 + 0.04 mm to 2.58 = 0.04 mm), and chewiness (27.50 + 0.30 mJ to
1.01 + 0.04 mJ) when compared to the control group (treated with distilled water). In
the commercial meat tenderizer group, the values for textural properties are
cohesiveness (0.51 + 0.02), springness (2.76 + 0.02), and chewiness (2.40 = 0.05)
which are comparable to the brown sugar-treated papaya peels group. Moreover,
WHC was also improved with less water loss in the brown sugar-treated papaya peels
(35%) compared to the control (50%). Cooking loss was also reduced significantly
from 45% in the control to 10% in samples of brown sugar-treated papaya peels. Color
analysis showed significant differences in lightness (L*), redness (a*), and yellowness
(b*). The pH of the brown sugar-treated group is 5.53 + 0.12 while the control is 5.6 £
0.00. These results suggest that brown sugar-treated papaya peels improve
tenderness and sensory attributes with improved moisture retention and cooking
yield. This study suggests the potential of brown sugar-treated papaya peels as a
natural meat tenderizer and preservative, offering a sustainable alternative to synthetic
additives.

Keywords: papaya peels, brown sugar, meat quality, meat tenderizer, texture analysis
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ABSTRACT

Obesity and cardiovascular diseases are often linked to meat consumption, which
urges the study on related product formulation and improvement. Meat patties, made
from well-seasoned ground meat, typically contain high levels of saturated fats. The
recipe modifications, such as incorporating plant ingredients, are suggested to
promote healthier alternatives. This study evaluates the cooking properties, sensory
attributes and proximate analysis of meat patties incorporated with different eggplant
formulations (0%, 30%, 50%, 70%, and 90% w/w) to address health concerns
associated with high fat and low fiber content and compared to the commercial patties.
The texture analysis revealed that the 50% formulation was closest to the commercial
patty in both hardness and cohesiveness values. Colour evaluation showed that patty
with 70% formulation eggplant had the brightest colour through colour lightness value.
Cooking properties demonstrated cooking yields of 50% formulation of eggplant was
similar to control. Oil absorption and patty size remained consistent in all formulations,
control and commercial patties. Sensory evaluation on texture, flavour, aroma and
appearance showed that commercial patty scored the highest in all attributes, with
“like slightly” interpretation. However, the patty with 50% eggplant formulation showed
no difference to the commercial patty in all attributes, and was selected for proximate
and mineral analysis. Proximate analysis revealed 50% formulation was significantly
lower in fat (7.55%) and carbohydrate (2.08%) but higher in ash (41.41%), fibre
(86.52%), and protein (49.58%) contents, compared to the control patty. Mineral
analysis showed that the 50% formulation has the highest potassium (K) value, with a
mean of 718.67 mg/L. These findings suggest that incorporating 50% eggplant into
meat patties affected all parameters tested and suggested for stability evaluation, thus
commercialization. Current study also gives insight to further exploration of plant-
based ingredients for improving nutritional quality of meat patties.

Keywords: Meat patties, Eggplant, Physicochemical properties, Cooking properties,
Sensory evaluation.
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ABSTRACT

Addressing the underutilization of watermelon rind, a byproduct rich in bioactive
compounds with antioxidant and hydrating properties. This study focused on
developing a gel facial cleanser enriched with Citrullus lanatus (watermelon) rind
powder extract, using a computer-aided formulation approach to optimize
physicochemical properties, stability, efficacy, and safety. Using Design of
Experiments (DOE) via Design-Expert software, twenty formulations were evaluated,
and the optimal formulation was selected based on key parameters including pH
(6.68), viscosity (1.38 Pa-s), spreadability (3.56 cm), and texture (6.4 g).The optimized
formulation demonstrated excellent stability, showing no phase separation or
significant changes in appearance, colour, odor, or texture over a varying environment
and a four-week shelf-life study under two storage conditions, which were chiller (5.0
+ 2.0°C) and incubator (37.0 £ 1.0°C). Microbial growth testing using nutrient agar
plates confirmed the absence of contamination after 24 hours and a week of
observation, while moisture content of the optimized formulation reached 63.17% at
10 minutes. Sensory evaluations conducted at the biology laboratory involving 80
participants highlighted a higher preference with 77.8% for overall satisfaction, which
includes the appearance, texture, and scent of the optimized formulation compared to
a commercial sample. This research highlights the potential of Citrullus lanatus rind
extract in innovative skincare formulations and contributes to the development of eco-
friendly and effective cosmetic solutions aligned with sustainability trends.

Keywords: Gel Facial Cleanser, Watermelon Rind Extract, Design-Expert Software,
Sustainability, Skincare.

154



Category: Product Development
Code: PD16

Effect of Ethanolic-Based Centella asiatica Extracts on the Physicochemical
Properties and Efficacy of Glycerin Soap

Hafizy Muhamad Khairi* and Shamsul Muhamad*

!Faculty of Agro-Based Industry, Universiti Malaysia Kelantan, 17600, Jeli, Kelantan,
Malaysia

*Corresponding author: f21a1080@siswa.umk.edu.my
ABSTRACT

The demand for natural and plant-based skincare products has prompted the
exploration of Centella asiatica (C. asiatica), a medicinal herb renowned for its skin-
healing, anti-inflammatory, and antioxidant properties, in glycerin soap formulations.
This study examines the effects of ethanolic C. asiatica leaf extracts on the
physicochemical properties and efficacy of glycerin soap. Extracts were obtained
using ethanol and incorporated into glycerin soap at concentrations of 0.0%, 0.1%,
0.2%, 0.3%, 0.4%, and 0.5%, with 0.0% serving as the control. The resulting soaps
were evaluated for pH, foam stability, colour, and texture using methods such as
Texture Profile Analysis (TPA) and Thin Layer Chromatography (TLC). Results
showed a slight increase in pH with higher extract concentrations, maintaining an
acceptable range for cleansing. Colour analysis revealed dose-dependent darkening
due to natural pigments such as chlorophyll, while foam stability showed minimal
variations across samples. Texture analysis using the CTX3 analyzer demonstrated
stable texture properties across all samples. TLC results confirmed that the extract
had differences in chemical composition and polarity, which highlighted the presence
of antioxidant compounds by using DPPH, folin Ciocalteu Reagent, ethyl acetate, and
ethanol. C. asiatica extract enhances the physicochemical properties of glycerin soap,
particularly in colour and texture stability, with minor compromises in foam formation.
This extract shows potential for creating safer and higher-quality glycerin soaps.

Keywords: Centella asiatica, Glycerin soap, Antioxidant properties, Ethanolic extract,
Texture Profile Analysis
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ABSTRACT

Watermelons, or Citrullus lanatus, a dicotyledonous plant in the Cucurbitaceae
(cucumber) family. Despite their unappealing flavour and nutritional value, watermelon
rinds are often discarded as a byproduct or fed to animals in agricultural and industrial
waste. However, it can be used for cosmetics to solve the problem of ineffective
ingredients in addressing hyperpigmentation or uneven skin tones and also the
problem of no non-comedogenic features for the cleaning of makeup residues. Thus,
this study aims to develop a makeup cleansing oil using Citrullus lanatus rind extract
as the primary ingredient and test the physiochemical properties, including pH,
spreadability, viscosity, texture profile analysis, stability, microbial testing confirmed
no present of contaminants in both optimized and commercial, moisture content, rinse
ability of the formulation of makeup. The cleansing oil was prepared using the double
boiler method, with its formulation optimized through a computer-aided approach using
Design Expert software (version 13) by 20 experimental runs. Three optimized
formulations (runs 3, 10, and 15) were selected and tested to determine the best and
the three factors focused on calendula oil, watermelon rind extract, phenoxyethanol
and ethylhexyglycerin, using extract amounts of 0.3g. The optimized formulation
demonstrated a pH range of 6.4, low viscosity, spreadability of 3.4cm, hardness of
9.00 g, and stability under chiller and incubator conditions, with no microbial growth
detected, smaller molecular size, and moisture content of 3.65%. As for sensory
evaluation, out of 80 respondents, 47 respondents provided positive feedback on the
cleansing oil's effectiveness in cleansing makeup residue, while 33 reported
difficulties, attributing their challenges to skin type factors. The analysis data from
sensory evaluation has been presented by using the IBM SPPS Statistics software
(Version 20). The potential of utilizing agricultural waste in the cosmetics industry,
offering eco-friendly and effective skincare solutions that promote skin wellness.

Keywords: Citrullus lanatus, Makeup cleansing oil, Watermelon rinds, Extract,
Agricultural waste
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ABSTRACT

S. polyanthum rich in antioxidant and antimicrobial properties, shows potential for
skincare formulations but its impact on the physicochemical properties of glycerin soap
remains underexplored. This study aimed to produce glycerin soap with varying
percentage of S. polyanthum leaf extract, evaluate its physicochemical properties, and
analyze its antioxidant and phenolic compounds using Thin Layer Chromatography
(TLC). Soap samples was prepared with extract percentage of 0.0%, 0.1%, 0.2%,
0.3%, 0.4%, and 0.5%, mixing with 100 g, 99.7 g, 98.5 g, 97 g, 91 g, and 85 g of
glycerin soap and produced 18 samples. The results show a significant yield loss of
48.31% during drying and 21.22% during grinding, with pH decreasing at 0.0% (9.8
0.10) to (9.2 £ 0.12) at 0.5%. Foam ability tests showed reduced foam height over time
for all samples, but 0.4% and 0.5% percentage demonstrated better foam stability than
the control. Color analysis of glycerin soap showed decreased in lightness (p<0.05)
with higher S. polyanthum extract, changes from a (0.6 = 0.26) in the control to (-0.2 £
0.1) at 0.1% and (-0.3 + 0.06) at 0.4%, b value increase from 0.4% to 0.1% at (1.00 £
0.00), (1.40 = 0.15). Texture analysis shows a significant decrease in hardness and
adhesiveness (p<0.05), while variations in cohesiveness were not significant (p>0.05).
TLC analysis confirmed enhanced antioxidant capacity at higher extract percentage,
highlighting improved radical-scavenging abilities due to phenolic compounds and
flavonoids. This study validates the potential of ethanolic S. polyanthum leaf extract to
enhance the physicochemical properties of glycerin soap, supporting its effectiveness
in innovative skincare formulations.

Keywords: S. polyanthum, Glycerin soap, Physiochemical properties, Antioxidant,
Extract percentage
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ABSTRACT

This study explores the potential of watermelon (Citrullus lanatus) rind extracts in
formulating and developing a hair mask using a computer-aided approach. The
research aims to address the growing problem of watermelon rind waste by
repurposing it as a sustainable, natural ingredient for cosmetic use. The main objective
is to formulate a hair mask enriched with watermelon rind extracts using Design Expert
software to optimise the physicochemical properties, including pH, viscosity, and
spreadability. The formulated hair mask was then subjected to various tests, including
stability testing under different conditions and physicochemical evaluations for texture
and consistency. The results show an average pH value of 5.78, an average
spreadability value of 67.33, and no value for average viscosity as the formulation is
lightweight. A sensory evaluation was conducted with 83 respondents to assess the
formulated hair mask.Some of the criteria that were assessed was colour, appearance,
smell, smoothness, thickness, texture and spreadability of the hair mask. The results
were then analysed using SPSS for ANOVA analysis. The results indicate that most
respondents preferred the optimum formulation over the commercialised one,
highlighting its superior qualities in terms of texture, application, and overall
satisfaction. The findings of this study suggest that the watermelon rind extracts can
be effectively incorporated into a hair mask formulation, providing enhanced hair
hydration, strength, appearance, and long-term stability. By leveraging the natural
goodness of watermelon rinds, this research presents a promising prospect for further
development and commercialisation of eco-friendly, natural-based hair care products.

Keywords: Watermelon (Citrullus lanatus), Response Surface Methodology (RSM),
Design Expert software.

158



Category: Product Development
Code: PD20

Development of Mung Bean (Vigna radiata) Protein Powder Formulations for
Enhanced Nutritional Quality and Stability

Nik Ahmad Syahir Aqil Nik Abdullah Rashah'" and Maryana Mohamad Nor??

!Faculty of Agro-Based Industry, Universiti Malaysia Kelantan, 17600, Jeli, Kelantan,
Malaysia
2 Institute of Food Security and Sustainable Agriculture Research, Universiti
Malaysia Kelantan, 17600, Jeli, Kelantan, Malaysia

*Corresponding author: f21all162@siswa.umk.edu.my
ABSTRACT

Mung bean (Vigna radiata) is a small, green legume belonging to the Fabaceae family,
widely cultivated in Asia, Africa, and South America. Renowned for its nutritional
benefits and culinary versatility, mung bean is a rich source of plant-based protein.
Processing into protein powder through dehulling, soaking, and drying enhances its
utility. Being gluten-free, mung bean protein is suitable for individuals with gluten
intolerance, broadening its market appeal. Despite its benefits, mung beans are
underutilized due to challenging cooking properties. This study aimed to develop and
evaluate different formulations of mung bean protein powder using varying mung bean
concentrations, focusing on protein content, moisture content, pH, sedimentation, and
solubility. Formulations (F1-F4) used 38.38% to 98.38% mung beans. The crude
protein content ranged from 11.39% (F1) to 30.71% (control). Moisture content
increased from 4.26 £ 0.5045% (control) to 24.65 + 22.4699% (F4), constant from 6
to 10 hours. Solubility varied from 11.02 + 0.748% (control) to 11.79 + 2.403% (F4) at
60 minutes. The pH decreased from 7.40 (control) to 6.83 (F4). Sedimentation
spanned from 0 cm (control) to 5.20 cm (F4), steady between 10 and 14 minutes.
Results revealed lower solubility and higher sedimentation in mung bean formulations
compared to whey protein, highlighting its potential as a sustainable alternative.
Recommendations include refining extraction techniques to improve functionality. This
research addresses gaps in plant-based protein utilization, fostering sustainable food
innovation and tackling environmental and nutritional challenges.

Keywords: Vigna radiata, mung bean, protein powder, dietary requirement, solubility
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ABSTRACT

The increasing demand for healthier and convenient food options has raised concerns
about the high fat, calories content, and chemical additives in commercially available
nuggets. To address these issues, this study investigates the effect of varying tilapia
meat percentage (5%, 20% and 50%) on the physical, nutritional and sensory
acceptance of tilapia fish nuggets (Oreochromis niloticus). The objective is to create a
healthier nutrient-rich and cost effective alternative to traditional meat-based nuggets
while ensuring consumer satisfaction in terms of taste, texture and affordability. The
nuggets were prepared using a conventional method. First, tilapia fillets were weighed,
cleaned, blended with additives, steamed into dough and cut into uniform pieces,
breaded, frozen for one day, and fried until golden brown. The formulations were
analyzed for proximate composition (protein, fat, moisture, and ash content) texture,
moisture and sensory acceptance including appearance, taste and overall
acceptability. Results revealed significant differences among the formulations. The
50% tilapia meat formulation (350 g) demonstrated the highest protein content
(25.73%) and superior sensory appeal but incurred higher production cost. The 20%
formulation (100 g) achieved a balanced profile, offering moderate nutritional value
and sensory properties comparable to commercial nuggets, with optimal texture
characteristics such as hardness (200.00 g) and chewiness of nugget (1.90 g).
Meanwhile, the 5% formulation (25 g) was cost-effective but yielded lower protein
content and softer texture. The sensory acceptance was conducted with 30 peoples
as evaluators using hedonic scale method to evaluate nuggets. For sensory
acceptance, the 20% meat formulation is the most practical consumer-preferred
option, balancing nutritional value, sensory satisfaction, and cost efficiency. This study
highlighted the potential to tailor fish nugget formulations to meet diverse consumer
and market demand, contributing to the development of sustainability, which support
global food security efforts.

Keywords: Tilapia fish nugget, nutritional quality, sensory evaluation.
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ABSTRACT

The global cosmetic industry is increasingly prioritizing eco-friendly solutions to reduce
agricultural waste by transforming it into valuable products. This study investigates the
development of an anti-ageing facial serum using a computer-aided approach that
incorporates Citrullus lanatus rind (watermelon rind) extract as a bioactive ingredient
with anti-ageing properties. The primary objective is to formulate a stable serum
enriched with watermelon rind extract, focusing on key physicochemical properties
such as pH, viscosity, spreadability, and overall stability with optimised testing which
are stability in different conditions in chiller and incubation, moisture analysis, microbial
testing, morphology testing and sensory evaluation for sample. The optimization
formulation has been chosen by evaluating the process using Design-Expert software.
The optimum formulation has a pH value of 4.04, exhibited very low viscosity
(indicated as “L”) and demonstrated enhanced spreadability with an average of 3.83
cm attained. The result showed excellent stability under chiller and incubation
conditions over four weeks, outperforming commercial formulations in maintaining
consistent texture and odour. Microbial testing confirmed the absence of contaminants
in both the optimized and commercial samples, ensuring product safety by using the
spread plate method in a biological laboratory. Sensory evaluations have been tested
at the biological laboratory UMK involving 81 respondents highlighting high user
satisfaction with the survey questionnaire in Google form, and emphasizing the
serum's compatibility with the skin. The optimized serum demonstrated enhanced
spreadability, stability, and overall efficacy. These findings support the potential of
watermelon rind extract as a natural anti-ageing agent, effectively reducing agricultural
waste while promoting sustainable practices in cosmetic development. This study
highlights the value of environmentally friendly methods in skincare innovation and
opens up possibilities for turning agricultural waste into superior cosmetics. The
analysis data of sensory evaluation has been presented by descriptive and correlation
data by using IBM SPSS STATISTICAL 20.

Keywords: Watermelon Rind Extract, Anti-Ageing Serum, Computer-Aided
Optimization, Stability Testing, Sustainability
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ABSTRACT

Cocoa pod husk (CPH), a major byproduct of cocoa production, is often discarded,
exacerbating waste management challenges and environmental degradation. This
study investigated the conversion of CPH into liquid smoke via carbonization and
fractional distillation, focusing on its chemical composition and antioxidant properties
to promote sustainable agricultural waste utilization. The process involved carbonizing
and condensing CPH to produce raw liquid smoke, followed by fractional distillation.
Two fractions were collected: Fraction 1 (70-90°C, light brown, pH 9.63 = 0.01, acid
content 3.27 = 0.15%, density 0.98 + 0.00 g/cm?3) and Fraction 2 (90-110°C, brown,
pH 9.30 £ 0.00, acid content 1.60 + 0.10%, density 0.97 + 0.00 g/cm3). Fourier
Transform Infrared Spectroscopy (FTIR) analysis and Gas Chromatography-Mass
Spectrometry (GC-MS) analysis revealed phenolic compounds. Antioxidant activity
was evaluated using DPPH radical scavenging and Total Phenolic Content (TPC)
assays. Fraction 1 exhibited superior antioxidant properties of DPPH with an ICs,
value 0.83 + 0.03 mg/mL, TPC: 0.31 + 0.01 mg GAE/g™t compared to Fraction 2 DPPH
with an 1Cs, value 0.60 + 0.03 mg/mL, TPC: 0.22 + 0.01 mg GAE/g™*. The higher
phenolic content and antioxidant capacity of Fraction 1 suggest its potential use as a
natural preservative and antioxidant, while Fraction 2, enriched with phenolic
compounds, may be suitable for flavoring and industrial applications. This study
demonstrates the feasibility of transforming CPH into valuable products, offering
sustainable solutions for waste management in the cocoa industry and providing
insights for optimizing production and expanding the applications of agricultural waste-
derived liquid smoke. Statistical analysis showed that the differences in DPPH and
TPC values of Fraction 1 and Fraction 2 were statistically different, where p < 0.05,
indicating that Fraction 1 exhibits higher antioxidant activity and phenolic content.

Keywords: Liquid smoke, Waste valorisation, Distillation, Antioxidants, Cocoa pod
husk
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ABSTRACT

Functional foods have gained attention for their health benefits, particularly Moringa
oleifera, known as the "miracle tree." This study evaluated the physicochemical
properties and sensory acceptability of crackers enriched with M. oleifera leaf powder
at concentrations of 0%, 1%, 2%, 3%, and 4%. Physicochemical analyses revealed
that increasing M. oleifera concentration significantly affected the crackers' properties.
The Lightness (L*) value decreased from 60.45 to approximately 50 at 2-3% addition,
indicating considerable darkening. Yellowness (b*) peaked at 39.39 with a 3%
addition. Hardness increased consistently, reaching 3624 g at 4% addition, while
cohesion showed a reduction (0.56) at 2% concentration. Additionally, gumminess and
chewiness exhibited a non-linear relationship with moringa concentration; the control
(0%) had maximum gumminess (10560 g) and chewiness energy (1013 mJ). Sensory
evaluation, conducted with 30 untrained panelists using a hedonic scale, indicated that
crackers with 4% M. oleifera were most preferred, balancing nutritional enhancement
and sensory appeal. However, higher concentrations led to less favourable sensory
attributes due to pronounced bitterness and darker colour, potentially deterring
consumers. Statistical analysis using one-way ANOVA showed significant differences
in physicochemical properties and sensory attributes across formulations. The
incorporation of M. oleifera not only influenced the physical characteristics of the
crackers but also impacted consumer preferences. In conclusion, incorporating M.
oleifera leaf powder into crackers offers a functional snack option with enhanced
nutritional properties and acceptable sensory characteristics, particularly at lower
concentrations. This study highlights the potential of M. oleifera as an ingredient for
healthier snack alternatives that meet modern consumer demands for nutritious and
appealing food options. Future research should focus on optimizing formulations to
balance nutritional benefits with sensory qualities.

Keywords: M. oleifera, Functional Food, Cracker, Sensory Evaluation,
Physicochemical Properties

163



Category: Product Development
Code: PD25

Investigating Potential Activated Carbon Synthesis from Cocoa Pod Husk
Biochar by Characterizing its Physical and Chemical Properties

Yunos Zainol Abidin'* and Palsan Sannasi Abdullah?

!Faculty of Agro-Based Industry, Universiti Malaysia Kelantan, 17600 Jeli, Kelantan,
Malaysia

*Corresponding author: f21b1369@siswa.umk.edu.my
ABSTRACT

Cocoa pod husk (CPH) presents significant environmental concerns and sustainable
agricultural waste. CPH is a promising, sustainable activated carbon source. The
objectives of this study were to examine the effects of different activation treatments,
heat, liquid smoke (alkaline), and salt (NaCl), on the physical and chemical properties
of CPH-derived activated carbon and to compare their adsorption capabilities. Three
treatments were used in this study, which were heat, F1 liquid smoke (alkaline) heated
at 60-80°C, F2 liquid smoke (alkaline) heated at 80—-100°C for 65 minutes, and salt
(NaCl). The activation process involved heating the samples at 750°C for 1 hour.
Activated carbon samples were analyzed using proximate analysis, TGA, SEM, FTIR
and XRD. Statistical comparisons, including ANOVA, were conducted to evaluate the
performance of each activation method. The results demonstrated F1 liquid smoke
(alkaline) treatment produced the highest adsorption capacity (474.48 mg/g + 1.80)
and excellent volatile matter release (35.67 % + 5.507, measured by TGA) and the
lowest ash content (24.67 % * 3.78, determined through proximate analysis). F2 liquid
smoke (alkaline) treatment exhibited balanced performance with an adsorption
capacity (472.9 mg/g + 0.56) and ash content (24.33 % + 2.08). NaCl-treated samples
have moderate adsorption capacity (468.05 mg/g + 0.61), surface area (1090.83 m2/g
+ 1.27) and ash content (44.33 % + 1.53). The heat-treated samples displayed the
least activation with the lowest adsorption capacity (462.53 mg/g + 0.26) despite
achieving the highest surface area (1428.22 m?/g £ 0.29 based on iodine number and
methylene blue adsorption tests). lodine number and methylene blue tests confirmed
that alkaline treatments, mainly F1, significantly (p<0.05) improved adsorption
performance. These findings validate liquid smoke as an effective activator for CPH-
based activated carbon. Future research should focus on optimizing activation
conditions, scaling production and assessing environmental and industrial applications
of CPH-derived activated carbon.

Keywords: Cocoa pod husk, Adsorption, Activation, Carbon, Waste
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ABSTRACT

Cocoa pod husks (CPH), a significant agricultural waste product, pose environmental
risks due to improper disposal. This study explores the pyrolysis and condensation of
CPH to produce liquid smoke (raw, fraction 1, fraction 2), focusing on its chemical
composition and application in seed germination. Using Gas Chromatography-Mass
Spectrometry (GC-MS), the liquid smoke was found to be rich in phenols,
hydrocarbons and ketones. Water spinach and Brazilian spinach seeds were tested
with liquid smoke concentrations of 1%, 3%, and 5% (v/v) for raw, fraction 1, and
fraction 2 over three weeks to assess the effects on shoot length, root length. The
alkaline nature (pH of 8.9-9.63) of the liquid smoke inhibited germination in Brazilian
spinach seeds across all treatments. In water spinach, shoot lengths ranged from
10.57 £ 1.75 cm in the control group to 17.40 £ 2.00 cm with Fraction 1 (5% v/v distilled
liquid smoke at 70°C-90°C). Root lengths varied between 7.90 + 0.20 cm (raw liquid
smoke at 5% v/v) and 11.23 + 1.47 cm (control). A one-way ANOVA was conducted
to compare the effects of treatments on shoot and root lengths of water spinach seeds.
The results revealed a significant difference between the mean shoot length and root
length, with an F-statistic of 30.42 and a p-value of 3.08E-05 (0.0000308), indicating
a statistically significant variation between the two groups. These findings highlight the
potential of CPH-derived liquid smoke as a sustainable growth enhancer, particularly
for water spinach. Despite its limitations with Brazilian spinach, liquid smoke
demonstrates promise as an alternative to synthetic growth stimulants. Further
research could investigate its long-term effects on soil health and scalability for
broader agricultural applications.

Keywords: Cocoa pod husk, liquid smoke, seed germination, sustainable agriculture,
condensation.
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ABSTRACT

This study investigates consumer acceptance and the proximate composition of dried
Plectranthus amboinicus Lour (PAL) incorporated with varying levels of salt as a
flavour enhancer. The primary objectives were to determine consumer preferences
regarding the appearance, aroma, bitterness, saltiness, aftertaste, and overall
acceptability of oven-dried PAL, identify the best formulation using different salt
concentrations and analyse the proximate composition (moisture content, ash, protein,
fat, and carbohydrate) of the preferred formulation. Despite its culinary and nutritional
benefits, PAL is not commonly utilised as a flavour enhancer compared to more
popular herbs like oregano. This research addresses the gap in knowledge
surrounding PAL's practical applications in food products, which have been limited due
to insufficient studies on its sensory appeal and composition. In this study, oven-dried
PAL samples were prepared with three salt levels (10%, 20%, and 30%) to determine
the best formulation based on consumer acceptance. A consumer acceptance
involving 31 participants employed a 5-point hedonic scale to gauge consumer
preferences for various attributes. The preferred formulation was then subjected to
proximate analysis to evaluate moisture, ash, protein, fat, and carbohydrate content.
Results indicated that Formulation 2 (20% salt) was favored by consumers with an
acceptance score of 4.13 + 1.024. While the control formulation exhibited superior
moisture content (4.58 * 0.742) and carbohydrate content (60.00 + 3.000),
Formulation 2 demonstrated enhanced nutritional value with higher fat content (2.91
+ 0.030), ash content (33.03 + 0.809), and protein content (14.38 £ 2.375). In
conclusion, Formulation 2 with 20% salt emerged as the most preferred choice among
consumers, offering a favorable balance of flavour and nutrients. This study highlights
the potential of P. amboinicus as an innovative flavour enhancer in the culinary
industry while providing valuable insights for its application in food product
development.

Keywords: PAL, proximate analysis, consumer acceptance, flavour enhancer, salt.
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ABSTRACT

The increasing number of agro-waste causes substantial environmental issues, with
watermelon rind being a prime example of a byproduct rich in bioactive elements such
as amino acids, vitamins, and antioxidants. This study aims to develop an alcohol-free
face toner enriched with watermelon rind extract, satisfying skincare innovation and
sustainability objectives. The toner is intended to moisture, regulate skin pH, and
reduce irritation. A computer-aided approach was used to optimize the formulation,
ensuring its stability, efficacy, and safety. The optimum formulation consisted of 5 mi
of witch hazel for soothing and astringent properties, 1 ml of ethylhexyl glycerin for
moisturizing and antimicrobial benefits, and 0.5 g of watermelon rind extract for
hydrating and antioxidant properties. Key approaches included physicochemical
testing (pH, texture, and spreadability), stability analysis under different settings,
microbiological assessments, and sensory evaluations based on customer input. The
study compared the created toner to commercial products to evaluate its performance.
The results showed that the watermelon rind extract toner exhibited optimum
physicochemical qualities, such as appropriate pH levels (4.5 - 5.5), excellent
spreadability, and increased stability over time. Sensory assessments revealed
favourable customer judgments of texture and application. The alcohol-free
composition reduced typical problems like dryness and irritation associated with
conventional toners. The findings showed that incorporating watermelon rind extract
in toner formulations not only added value to agro-waste but also promoted eco-
friendly cosmetic innovation. This study demonstrated the potential for integrating
bioactive components from agricultural waste into skincare treatments, thereby
advancing sustainability and enhancing natural product development in the cosmetics
sector. Future research could focus on clinical trials and exploring the synergistic
benefits of combining watermelon rind extract with other bioactive substances.

Keywords: Watermelon rind extract, Agro-waste, Alcohol-free toner, Skincare
innovation, Sustainable cosmetics.
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ABSTRACT

The underutilisation of cocoa pod husk (CPH), a substantial by-product of cocoa
processing, creates waste management issues that are both economical and
environmentally harmful. As a sustainable solution to these problems, this work
explores the simultaneous synthesis of liquid smoke and biochar using carbonization
and condensation techniques. With a focus on sustainability, trash reduction, and
economic development, the research seeks to maximise the conversion of CPH into
useful resources. Using a custom-designed pyrolysis apparatus, temperatures were
monitored at the top, middle, and bottom sections during carbonization. The resulting
biochar and liquid smoke were characterized through vyield determination, pH
measurement, and proximate analysis. Biochar yields ranged from 39.02% to 53.85%,
with fixed carbon content between 54.88% and 71.67%. Temperature profiles varied,
with the top section ranging from 226.27 + 120.85°C to 341.53 £+ 155.14°C, the middle
from 128.00 + 70.52°C to 331.53 + 168.58°C and the bottom from 44.33 + 19.38°C to
303.27 £ 142.20°C. Biochar pH was consistently alkaline, ranging from 10.10 to 10.30,
indicating suitability as a soil amendment. Proximate analysis showed moisture
content between 3.04 + 0.17% and 4.02 = 0.09%, volatile matter from 19.70 + 0.98%
to 33.08 + 4.36% and ash content from 5.50 + 0.27% to 5.80 + 1.48%. Liquid smoke
production was successful, with alkaline pH values of 9.63 and 9.30 for fractions 1 is
70-90°C and 2 is 90-110°C for fractional distillation. Moisture content, as determined
by a moisture analyzer, ranged from 4.64 + 0.27% to 7.42 + 0.15%. The study
emphasizes CPH's potential as a renewable resource that supports environmentally
friendly farming practices, economic prospects for communities that produce cocoa,
and sustainable farming.

Keywords: Carbonization, Liquid smoke, Cocoa pod husk, Biochar, Sustainability
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ABSTRACT

Ice cream is a tasty and popular frozen dessert yet low in nutritional value. The aims
of this research were to investigate the nutritional composition, physicochemical and
sensorial properties of ice cream incorporated with Gac fruit (Momordica
cochinchinensis Spreng), Avocado (Persea americana), and Coconut (Cocos nucifera
L.) separately. The fruits puree and added in ice cream formulations. The ash and fat
content were carried out following AOAC methods. Mineral’s composition was
determined using atomic absorption spectrophotometry (AAS). The textural properties
of ice creams were analyzed using a texture analyzer. The melting rate was recorded
every 10 minutes for 60 minutes and sensory acceptability was determined using 7-
scale hedonic points. The results showed that ash and fat content were found the
highest in Gac fruit (1.31+0.03) and Avocado ice cream (23.32+0.64). The Ca content
was significantly higher in the control (112.33+3.11 mg/L), while the K (158.37+0.65
mg/L) and Na (45.02+0.38 mg/L) levels were higher in Gac fruit ice cream. Meanwhile,
Coconut ice cream demonstrated the highest Mg (8.66+0.07 mg/L). Zn content was
significantly elevated in avocado ice cream (0.28+0.00 mg/L). There are no significant
differences in hardness and cohesiveness among all ice creams containing fruits.
However, the viscosity of Avocado ice cream (4.49+0.02) was higher than control
(p<0.05). The total soluble solids of Coconut ice cream were lower than control
(p<0.05). The ice cream without fruit puree had the highest melting rate (3.37 g/min)
followed by Gac fruit, Coconut, and Avocado ice cream. In sensory analysis, the
aroma, flavour and sweetness of Coconut ice cream was significantly higher than
control, while the smoothness was significantly higher than control. All ice creams
were not significantly different in overall acceptability. In a nutshell, the
physicochemical, nutritional composition and sensory characteristics of ice cream
incorporated with Gac fruit, Avocado and Coconut can be used to improve ice cream
with high nutritional content and health benefits.

Keywords: Ice cream, tropical fruits, physicochemical properties, nutritional
composition, sensory properties
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ABSTRACT

Shiitake mushrooms (Lentinula edodes) are widely recognized for their umami taste,
nutritional and health benefits, but less known of their usage in food products,
especially seasonings. There is an increasing demand from consumers for natural and
healthier food options and the need to reduce the use of artificial additives in food
products. To address this issue, the new formulated seasoning aims to provide an
alternative to existing seasoning powders on the market by producing new formulated
shiitake mushroom seasoning products. The objectives of the study are to produce
new formulated shiitake mushroom seasoning powder and to evaluate the perception
and acceptance of the new shiitake mushroom product. Five formulations of seasoning
powder were developed with different percentages of shiitake mushroom powder, 0%
(F1), 40% (F2), 60% (F3), 80% (F4) and 90% (F5). The study showed that the higher
concentration of mushroom powder showed the lower fat content of seasoning
powder. The range of fat content from 1.71+0.19 (0%) to 0.48+0.14 (80%) proves that
low fat content in nutritional value aligns with the consumer demand for healthier food
options. The moisture content of the seasoning formulations shows a decreasing trend
with increasing mushroom powder concentration with 4.72+0.21% (F4) as the lowest
moisture content. The lower content of moisture extends the shelf life and avoids
microbial contamination to maintain the quality of seasoning product. For consumer
acceptance, the sensory evaluation shows significant difference (p>0.05) between the
five formulations. The consumer preferred mushroom seasoning with 80% of
mushroom powder since it well balances with other ingredients in terms of taste,
texture and aroma. The 40% of mushroom powder is less preferred by the consumer
as it does not enhance the overall taste and flavor of the mushroom. The new
formulated shiitake mushroom seasoning powder was recommended, palatably
accepted and satisfied by consumers as it is good in taste and nutritional balance.

Keywords: Shiitake mushroom, seasoning formulation, consumer acceptance,
sensory evaluation, proximate composition
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ABSTRACT

Garcinia mangostana (mangosteen), a tropical fruit recognized for its bioactive
compounds and antioxidant characteristics. G. mangostana pericarp is usually
inedible and often discarded, which hinder the full utilization of the fruit. This research
aimed to examine the physicochemical and antioxidant properties of fresh and pickled
G. mangostana pericarps at various pickling intervals (fresh, day 1, day 3, day 7, and
day 14). The examined physicochemical characteristics were pH, sugar content,
colour, and texture, while antioxidant properties were assessed using ABTS radical
scavenging activity (ABTS), DPPH, total phenolic content (TPC), and total flavonoid
content (TFC). Physicochemical study indicated a rise in acidity, from 3.45 (fresh) to
3.75 (day 14), with a steady decline in sugar content (°Brix) values. Colour of the
sample revealed a transition from vibrant reddish-purple (fresh) to deeper brownish
hues (day 14), while texture markedly softened across fermentation. ABTS radical
scavenging activity peaked with significant inhibition percentages on day 7, correlating
with enhanced antioxidant potential. However, in the DPPH assay, the lowest ICso
value (10.00 £ 0.00 yg AEAC/mg) was observed on day 1, indicating the highest
antioxidant activity among the evaluated days. TPC decreased from 364.42 + 7.78 ug
GAE/mg dried sample (fresh) to 254.67 + 5.98 ug GAE/mg dried sample (day 14). TFC
also showed a similar trend from 408.67 + 24.02 pg QE/mg dried sample to 302.45 +
16.78 ug QE/mg dried sample throughout the same timeframe. However, day 7 pickles
had comparatively high TPC and TFC levels to the fresh form, thus suggested as the
ideal time point for optimizing antioxidant retention and physicochemical quality. These
results facilitate the creation of value-added goods using mangosteen in sustainable
food applications as a functional delight with modest antioxidant retention and
enhanced physicochemical qualities.

Keywords: Plant waste, Garcinia mangostana, pickling, antioxidant properties,
physicochemical properties.
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ABSTRACT

Curcuma sumatrana, a relatively understudied member of the Curcuma genus, has
been recognized as a vulnerable species by the International Union for Conservation
of Nature (IUCN), underscoring the urgent need for research into its medicinal
potential. This study aimed to assess the toxicological effects and phytochemical
composition of its rhizome extracts. Ethanol crude extract and fractions of hexane,
dichloromethane, ethyl acetate, and butanol were prepared using Soxhlet extraction
and liquid-liquid fractionation methods. Toxicity was evaluated using the Brine Shrimp
Lethality Test (BSLT) to determine the median lethal concentration (LCs,), where a
lower LCs, indicates greater toxicity. All C. sumatrana extracts showed a minimal
toxicity, with ethanol extract being the most toxic (24-hour LCs, = 2958.01 pg/ml, 48-
hour LCs, = 86.50 ug/ml), while butanol extract observed as the least toxic (24-hour
LCso = 424619.56 ug/ml, 48-hour LCs, = 498.88 pg/ml). Statistical analysis of the
BSLT showed significant toxicity for all C. sumatrana rhizome extracts at both 24 hours
and 48 hours (p < 0.05). Although the extracts exhibited minimal toxicity at 24 hours
(LCso values above 1000 ug/ml), the toxicity significantly increased at 48 hours,
indicating a time-dependent toxicological response. Preliminary phytochemical
analysis using Gas Chromatography-Mass Spectrometry (GC-MS) identified several
compounds that are possibly present in C. sumatrana extracts, including camphor, [3-
bisabolene, isocaryophyllene, palmitic acid, guaiacol, behenic acid, and cymene.
These compounds share similarities with phytochemicals reported in C. zedoaria and
other Curcuma species. These findings provide a foundation for future studies on the
bioactive properties and medicinal potential of C. sumatrana.

Keywords: Curcuma sumatrana, Toxicity assessment, Phytochemical analysis, Gas
Chromatography-Mass Spectrometry (GC-MS), Bioactive compounds.
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ABSTRACT

The preservation of perishable meat is a significant challenge in the zones of conflict
where access to refrigeration and other preservation technologies are limited. This
study explores the potential of electrolyzed salt water (ESW) as an alternative method
for preserving chicken meat in such environments. Hypochlorous acid produced from
electrolysis of saltwater, has been shown to possess antimicrobial properties that can
effectively reduce the microbial load on food surfaces, thereby extending shelf life and
enhancing food safety. Plating the sample on a nutrient agar plate reveals that the
treated chicken meat samples are still safe to consume compared to untreated chicken
meat samples. Following that it also shows that the meat samples in the nylon airtight
packaging have the least amount of Colony Forming Units (CFU/mL) which is 1.52 x
107. To make sure the condition, every day 3 days in a row the meat is plated
on agar, and it shows that the meat has undergone 5.06% reduction of microbial
activity testing after 24 hours compared to the controlled untreated sample. It also
shows that the microbial activity is still less on the samples in the nylon airtight
packaging after 3 days that have been left at room temperature. Different packaging
such as plastic wrap packaging, polyethylene packaging and nylon airtight packaging
is used, and it clearly shows that the nylon air tight packaging inhibits the microbial
activity much more effectively compared to other packaging.

Keywords: Electrolyzed salt water (ESW), Hypochlorous acid, Microbial activity,
Times of conflict, Preservation
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ABSTRACT

Cocoa pod husks, the outer shells of cocoa pods discarded after bean extraction,
represent significant agricultural waste rich in lignocellulosic material. This study
investigates the potential of cocoa pod husk-derived liquid biochar to enhance seed
germination and early seedling growth. Transforming cocoa pod husks into liquid
biochar offers a sustainable waste management solution and potential agricultural
benefits by improving soil fertility and water retention. The study involved pyrolyzing
cocoa pod husks at 300-500 degrees Celcius, followed by mixing the resulting biochar
with rainwater to produce liquid biochar. Germination trials were conducted over three
weeks on water spinach and Brazilian spinach seeds using liquid biochar
concentrations of 1%, 3%, and 5% (w/v), with a control group. A total of 60 samples
(30 for water spinach and 30 for Brazilian spinach) were analyzed for shoot length,
root length, and germination percentages. Water spinach outperformed Brazilian
spinach in all measured parameters. Water spinach exhibited an average shoot length
of 5.21+1.53 cm, root length of 6.79+3.19 cm, and a 100% germination percentage
across treatments. In contrast, Brazilian spinach recorded a shoot length of 1.98+1.24
cm, root length of 4.10+2.71 cm, and a lower germination percentage of 75.9%.
ANOVA analysis confirmed these differences were statistically significant (F = 79.39,
p <0.001 for shoot length; F=12.16, p < 0.001 for root length). These findings highlight
the efficacy of cocoa pod husk-derived liquid biochar in enhancing seed germination
and seedling development, with water spinach showing superior growth responses.
This study proves the potential of repurposing agricultural waste into liquid biochar as
a cost-effective and environmentally friendly soil amendment, contributing to
sustainable agricultural practices.

Keywords: Cocoa pod husk, liquid biochar, seed germination, sustainable agriculture,
agricultural waste.
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ABSTRACT

Sorghum bicolor, a drought-resistant crop with a rich nutritional profile, is a promising
gluten-free ingredient. This study examines the substitution of wheat flour with red and
white sorghum flours (25%, 50%, 75%, and 100%) in noodles, focusing on nutritional,
physicochemical, and textural properties. Key analyses included proximate
composition, resistant starch content, water absorption, and texture profile, with results
evaluated via ANOVA. Substitution with sorghum flour significantly enhanced
nutritional content. At 100% substitution, red sorghum noodles had the highest protein
(10.74%) and resistant starch content (5.08%), compared to 10.54% protein and
7.35% resistant starch for white sorghum noodles. Fiber and ash content also
increased with sorghum substitution. Water absorption was greater in red sorghum
noodles (65.88%) than white sorghum (61.93%) at 100%, attributed to red sorghum's
higher phenolic compounds and starch granule properties. Textural analysis revealed
that increasing sorghum levels reduced hardness, cohesiveness, springiness,
gumminess, and chewiness, reflecting the absence of gluten. Hardness of the control
noodles (33.56 N) dropped to 26.35 N (red sorghum) and 26.53 N (white sorghum) at
100% substitution. Similarly, chewiness declined from 15.76 (control) to 11.89 (red)
and 11.24 (white). Moisture content decreased from 11.03% in the control to 10.74%
(red) and 10.57% (white) at full substitution. These results demonstrate the potential
of sorghum flours to enhance the nutritional profile of noodles, particularly for gluten-
free applications. However, the reduced structural integrity and elasticity highlight
challenges in achieving desirable textural properties. Optimization of formulations and
processing methods is essential to balance nutritional benefits with consumer
acceptability. This study provides valuable insights into the development of sorghum-
based functional foods that meet dietary and sustainability goals.

Keywords: Sorghum Flour, Gluten-Free Noodles, Physicochemical Properties,
Nutritional Composition, Proximate Analysis.
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ABSTRACT

Water spinach (Ipomoea aquatica), also known as kangkong, is a common dish on the
table for Malaysians. While it is common on the dining table, it has not found its way
into crackers. Water spinach is nutritious leafy green vegetable which are rich in
vitamins, minerals and dietary fibre. The incorporation of water spinach into crackers
could potentially enhance their physicochemical properties while maintaining desirable
sensory attributes. Hence, a study investigated water spinach crackers'
physiochemical properties and sensory evaluation. The purpose of the research is to
find out the physiochemical properties and sensory attributes of different
concentrations of water spinach used in crackers. The crackers were analysed for
textures and colour properties. The sensory evaluation was conducted through a panel
of 30 untrained consumers with hedonic 5-point scales to assess the consumers’
acceptability. Results indicate that incorporating water spinach has increased the
hardness of the crackers (increased to 4237.33 g) with increasing concentrations of
water spinach while give inconsistent trend for cohesiveness and chewiness. Colour
measurements also indicate that additional water spinach gives a more green hue with
increasing water spinach concentration. Sensory evaluation revealed that all
formulation received the same acceptability scores. In conclusion, the study
demonstrated that incorporating water spinach can improve their sensory appeal.

Keywords: Water spinach, sensory evaluation, texture analysis, kangkung
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ABSTRACT

Pancakes are one of the most popular breakfast foods for the young generation. It is
rich in carbohydrates which provide energy to the body. However, the regular pancake
is rich in glutenin and after baked it forms gluten. Gluten is a protein that sometimes
causes digestion problems. Therefore, there is a need for healthy pancake recipes in
the bakery industry. The objectives of this study were to prepare a different percentage
of Sorghum bicolar and Pleurotus ostreatus incorporated with pancake and investigate
the different effects on proximate composition, texture, colour and total starch
properties in formulated pancakes. Fresh Pleurotus ostreatus was dehydrated at 60°C
and ground into powder form. All pancake formulations were subjected to proximate
analysis according to AOAC standard method. The pancake was formulated at a
concentration of 0%, 16.67%, 33.33%, 50%, 66.67% and 83.33% of Pleurotus
ostreatus powder alternative. Texture was analyzed using a texture analyzer. The
result obtained indicated that ash (3.53%) and fat (14.34%) content in pancake
containing 0% Sorghum bicolar and 83.33% Pleurotus ostreatus (F7) was higher than
the control. Pancake containing 66.67% Sorghum bicolar and 16.67% Pleurotus
ostreatus (F3) indicates the highest moisture content than the control. Texture analysis
obtained showed that there was a significant difference in hardness, springiness and
chewiness except cohesiveness among all the samples. Pancake with 100% Sorghum
bicolar (F1) obtained the highest hardness (103.33g) and chewiness value (1.77mJ)
while pancake containing 16.67% Sorghum bicolar and 66.67% Pleurotus ostreatus
(F6) obtained the highest cohesiveness value at 0.68. The colour characteristics of the
pancake’s lightness (L*), redness (a*) and yellowness (b*) were calculated using a
chomameter. The pancake containing 66.67% Sorghum bicolar and 16.67% Pleurotus
ostreatus (F3) showed the highest lightness (39.23) than the control. In conclusion,
pancake containing 83.33% Sorghum bicolar and 0% Pleurotus ostreatus (F2) had the
most nutrients with good textural properties.

Keywords: Pancake, Pleurotus ostreatus, Proximate composition,

177



Category: Product Development
Code: PD39

Sensory acceptability and nutritional composition of velvet tamarind drink with
tea leaves.

Patrick Damu Mengga™ and Nurhanan Abdul Rahman?

!Faculty of Agro-Based Industry, Universiti Malaysia Kelantan, 17600, Jeli, Kelantan,
Malaysia

*Corresponding author: f21al229@siswa.umk.edu.my
ABSTRACT

Velvet tamarind (Dialium guineense) is an underutilized fruit rich in sugars, minerals,
and vitamin C, with potential applications in functional beverages. Meanwhile, tea is
consumed worldwide and favored due to its flavour and health benefits. Despite its
nutritional benefits, the velvet tamarind integration into beverages or foods remains
limited. This study aims to enhance the sensory and nutritional qualities of tea-based
beverages by incorporating velvet tamarind in the range of 0%-5% with three types of
tea known as tea, black tea, and aromatic tea. The objectives of this research were to
evaluate the physicochemical properties (pH and total soluble solids), antioxidative
activity (total phenolic content and DPPH scavenging activity), and sensory
acceptability. The study employed standardized methods, including pH and Brix
analysis, Folin-Ciocalteu for total phenolic content (TPC), and 7-points hedonic
sensory evaluation. The results showed the addition of 1% to 5% velvet tamarind had
decreased pH values (pH 4.2 — 4.6) of all tea samples. Tea contains the greatest
percentage of sugar (7.37%) among total soluble solids. Black tea (2.17+1.04) and
aromatic tea (2.17+0.58) had the lowest sugar content. Next, tea with 4% velvet
tamarind had the highest total phenolic content (218.45ug/ml). The control, which does
not contain velvet tamarind fruit, has the lowest phenolic content (93.45ug/ml). The
velvet tamarind sample had the greatest percentage of scavenging activity for DPPH
(86.68%). The aromatic tea control had the lowest score (10.13+£1.18). The three teas
with the highest Likert scale scores from responders for the sensory evaluation were
(7+0) tea, (7+0) black tea, and (7+£0) aromatic tea. Sensory evaluation identified tea
with 4% tamarind as the most preferred, scoring 7 in all sensory categories. This study
underscores the potential of velvet tamarind as a valuable ingredient in functional
beverage formulations, offering enhanced health benefits and consumer appeal. The
findings contribute to sustainable utilization of underutilized tropical fruits and
innovation in the beverage industry.

Keywords: Velvet tamarind, functional beverage, antioxidative activity, sensory
evaluation, tea formulations
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ABSTRACT

A study was conducted to evaluate the physicochemical properties and customer
acceptance of moisturizer creams enriched with dragon fruit extract, known for its
vibrant color and antioxidant properties. Creams were prepared with 5% or 10%
dragon fruit extract, vitamin E, and fragrance, and tested for pH, viscosity, color
stability, water activity, and spreadability over 21 days. The pH value was determined
by using a pH meter. The viscosity value is measured using viscometer. The stability
test of pH value, color and viscosity value was determined using pH meter, color meter,
and viscometer again on each of the following day of Day 1, Day 7, Day 14 and Day
21. The water activity data was determined thru PAWKIT device. The spreadability of
moisturizer cream was determined by using a stopwatch, ruler and weight. Google
form was used to determine results of customer acceptance. The pH measurements
showed significant differences (p<0.05): the control cream had the highest mean pH
7.7 with the greatest variability. Viscosity analysis also revealed significant differences
(p<0.05). The 5% extract cream had the highest viscosity 9.65 Pa-s and stability, while
the 10% extract cream had the lowest viscosity 5.13 Pa-s and the greatest decline
over time. Color stability tests indicated significant fading (p<0.05) in creams with
dragon fruit extract, which transitioned to lighter hues, while the control cream
maintained its original color. Water activity measurements, though slightly increasing
with dragon fruit extract concentration, remained consistent across formulations, with
means of 1.43 (control), 1.45 (5% extract), and 1.47 (10% extract). Spreadability tests
showed significant differences (p<0.05), with decreased spreadability as extract
concentration increased: the control cream had the highest mean spreadability 5.3 cm
among 5% extract cream 4.8 cm and 10% extract cream 4.1 cm. The customer
acceptance in Google form showed significant differences (p<0.05) The study
concluded that 10% dragon fruit peels was the most stable based on the
physiochemical analysis.

Keywords: Dragon Fruit Extract, Moisturizer Cream, Physiochemical Properties,
Stability, Viscosity.
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Abstract

Petroselinum crispum belongs to the family Apiaceae and is commonly known as
Parsley, or garden parsley in english and pokok pasli in Malay. Parsley is a popular
and widely used culinary herb known for its flavor, nutritional value, and potential
health benefits. However, people rarely use parsley as an ingredient in baked products
such as crackers. This study investigates the integration of parsley into crackers to
evaluate its physical properties and sensory acceptability. Various concentrations of
parsley powder which were 0%, 2%, and 4% were incorporated into crackers. Physical
attributes such as color and texture were analyzed using colorimetry and texture profile
analysis. Sensory evaluation was conducted with 30 untrained consumers using a
hedonic 5-point scale to assess taste, aroma, and overall acceptance. Results showed
that increasing parsley concentrations reduced the moisture content while enhancing
the texture and green coloration of the products. Sensory analysis indicated that
products with a 2% parsley concentration achieved the highest acceptability scores.
These findings demonstrate the potential for parsley to enhance the nutritional profile
and sensory appeal of food products.

Keywords: Parsley, Cracker, Sensory Evaluation, Texture Analysis
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ABSTRACT

This study addresses mango peel waste by developing mango skin crackers to reduce
waste and create a nutritious, eco-friendly snack. The objectives included evaluating
physicochemical properties, and customer acceptance of crackers with different
concentrations of mango skin. Mango skins were processed into powder and
incorporated into crackers at 0%, 10%, 20%, and 30% levels, with commercial product,
Munchy's vege crackers as a control. Physicochemical analyses obtained the highest
moisture content was commercial products (21.05 + 12.34%). For 20% mango skin,
water absorption (2.66 + 0.06g/g), and oil absorption (0.88 + 0.04g/g). Nutritional
profiling for 20% mango skin revealed significant fiber (3.06 £ 0.19%), protein (10.13
+ 0.05%), and carbohydrate content (30.03 = 1.68%). Compared to controls, 30%
mango skin exhibited higher fiber content (4.27 + 0.31%) but was less favored for
texture. Statistical analysis showed significant differences (p<0.05) between
formulations in physicochemical and sensory properties. 20% mango skin had the
highest sensory acceptability of 4.2 on a 5-point scale, outperforming 10% and 30%
mango skin while maintaining desirable crispness and visual appeal. Texture analysis
revealed that 20% mango skin exhibited an optimal combination of hardness (2,854.00
+ 1622.679g) and cohesiveness (1.78 + 0.94). Color analysis indicated a progressive
decrease in lightness (L) values from 0% mango skin (73.60 + 1.04) to 30% mango
skin (61.60 £ 4.25) consistent with mango peel inclusion levels. The study concludes
that incorporating mango peel enhances nutritional and sensory qualities, particularly
in 20% mango skin, establishing it as a consumer-preferred, eco-friendly product.
These findings highlight the potential of mango skin as a sustainable ingredient for
innovative, consumer-preferred food products.

Keywords: Physicochemical properties, Mango peel powder, Customer acceptance.
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ABSTRACT

This study investigates the influence of watermelon rind in fermented vegetable
mixtures on their physicochemical and antioxidative properties. The objectives include
evaluating the antioxidant activity through TPC (Total Phenolic Content) and DPPH
assays, measuring pH levels, analyzing texture using TPA (Texture Profile Analysis).
The results indicated that the inclusion of watermelon rind significantly enhances
antioxidative properties, with an increase in TPC values from 20 mg GAE/g to 35 mg
GAE/g and DPPH scavenging activity improving by 15%. The pH levels showed
stability throughout the fermentation process, with values ranging between 3.8 and
4.2. Texture analysis revealed that samples containing watermelon rind exhibited
higher hardness (25 N compared to 18 N in control), improved cohesiveness (0.82
compared to 0.68), and greater springiness (0.88 compared to 0.75). These findings
highlight the potential of watermelon rind as a valuable ingredient in improving the
guality and functionality of fermented vegetable products.

Keywords: watermelon rind, fermented vegetables, antioxidant activity, TPC, DPPH.
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ABSTRACT

Jackfruit (Artocarpus heterophyllus) waste consists of leaves, seeds, and rags and it
has potential to be developed into other products such as natural meat tenderizer.
Beef samples were treated with jackfruit waste crude extracts and commercial
tenderizers and the texture, pH, color, cooking loss, and water-holding capacity (WHC)
were determined. Further, four formulations with different combinations of jackfruit
rags, seeds, and leaves were compared to identify which combination of F1-F4 would
provide the best enhancement in meat quality parameter. Meat quality characteristics
included texture profile analysis (TPA), pH value, instrumental color, cooking loss and
water-holding capacity (WHC). In determining the crude and formulated sample data,
statistical analysis was done by means of one-way ANOVA. For non-formulated
samples, significant differences (p < 0.05) were observed in all measured parameters
except for color b* values (p > 0.05). Jackfruit rags significantly improved tenderness
(TPA Hardness 1 : 601.000 + 154.049, Hardness 2 : 530.667 + 117.534 ). As for
formulated samples, only pH and cooking loss showed a significant difference (p <
0.05). F2 (10.5 g rags, 3 g seeds, 1.5 g leaves) gave the best result in lowering the
cooking loss (27.57000 * 5.331716) and maintaining the pH level thereby enhancing
the product quality. Sub-products of jackfruit waste such as rags and seeds have
demonstrated high possibility for utilization in natural softening of meats. The
formulation F2 was chosen because it reached the highest tenderness, moisture, and
pH stability. This green solution converts agricultural by-products making it efficient in
the processing of food products. More investigations should improve the formulation
and extend the use of the product to other types of meat.

Keywords: Meat tenderizers, jackfruit rags, meat quality, texture profile analysis
(TPA)
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ABSTRACT

Mango (Mangifera indica) has a wealth of nutrition and a wide appeal to consumers.
In addition, mango supply chain excess can happen when output surpasses consumer
demand. Mango slices can be dried into snacks to efficiently reduce post-harvest
losses. This study evaluated the effect of microwave, dehydrator and oven drying
techniques on the physicochemical characteristics, sensory quality, and nutritional
composition of dried mango snack. Ripe mangoes were pre-treatment process and
dried using a dehydrator (60 °C), oven (60 °C) and microwave (100 - 200 w). Mean
moisture content varied significantly across samples, with values ranging from (7.69
1.14 %) for commercial samples to (11.57 + 1.04 %) for dehydrator-dried mangoes.
Protein retention was consistent across drying methods, with a maximum of (0.39 *
0.07 %) observed in commercial samples and oven-dried mangoes. The best texture
for higher chewiness was recorded in oven-dried (78.30 + 75.10 mJ) and dehydrator-
dried (34.83 £ 28.89 mJ) samples. Notably, fiber content exhibited wide variability,
ranging from (28.24 + 18.04 %) in microwave-dried samples to (47.43 £ 33.96 %) in
commercial samples, reflecting differential retention of structural carbohydrates.
Statistical analysis is significant differences (p < 0.05) in moisture content, protein
content, ash content, texture analysis, and colour analysis. Sensory evaluation
favoured the oven-dried samples, with 93 % of panelists rating them positively,
suggesting that oven drying is a promising method for producing high-quality mango
snacks. The findings emphasize that using the appropriate drying technique, like oven
drying and dehydrator drying, can maximize nutrient retention and consumer
preferences, making it a viable strategy for creating premium dried fruit snacks.

Keywords: Drying methods, Physicochemical properties, Sensory analysis,
Postharvest losses, Quality optimization.
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ABSTRACT

This study investigated the physicochemical properties, consumer preferences and
nutritional analysis of grey oyster mushrooms (Pleurotus ostreatus) crisps (GOMC)
packaged in pouch bag with nitrogen flushing and oxygen absorbers to extend its shelf
life for months. Two commercial grey oyster mushrooms crisp (C1 and C2) were used
as control. Physicochemical analysis revealed that the pH of C1(5.7+ 0.05) and C2(5.7
+ 0.08) showed its more acidic than GOMC (6.9 £ 0.05). Texture profile analysis (TPA)
hardness showed that C2 (1657 + 69.98) and GOMC (1600 + 73.09) were crispier
than C1 (1230 £ 97.45). In colour analysis, C1 (L* = -22.73 £ 8.60) and C2 (-16 +
20.13) were darker, compared to GOMC (L* = 42.75 + 0.61). Proximate analysis
showed the highest ash content in C2 (4.67 £ 1.07%) and GOMC (4.14 = 0.75%)
compared to C1 (2.03 + 0.34%). GOMC had the highest moisture content (6.04 *
0.24%) compared to C1 (4.51 £ 1.24%) and C2 (2.23 = 0.23%). Fat content was
highest in C1 (10.62 + 1.42%), followed by C2 (5.20 + 0.97%) and GOMC (3.20 +
1.43%). Protein content showed 4.2 g/55 g in GOMC sample while in C1 it was 4 g/55
g and C2 was 3.3 g/55 g. The stability study was performed in GOMC sample. The
sample was observed in 15 days and kept at room temperature for TPA, colour and
pH. The stability results show significance decrease (p > 0.05) in crispiness, colour
and pH value. The consumer preference analysis was performed only for sample
GOMC in three flavours including original, spicy and tomyum. Spicy mushroom crisps
recorded the highest mean score in customer preference for taste, smell, texture and
aftertaste with significance difference (p > 0.05). In conclusion, grey oyster mushroom
crisps (GOMC) demonstrated better physicochemical properties and nutritional value
compared to commercial controls, highlighting its potential as a snack option.

Keywords: Pleurotus ostreatus, mushroom crisps, physicochemical properties,
customer preferences, proximate analysis
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ABSTRACT

This study aimed to develop and analyze mushroom balls made from Pleurotus
ostreatus, focusing on their physicochemical (pH, color, and texture profile), consumer
preferences and nutritional analysis. Three formulations were created, varying the
ratio of grey oyster mushrooms to flour: 50% mushroom (S1), 30% mushroom (S2),
and 15% mushroom (S3). A commercial mushroom ball (C) was used as a control for
texture, color and pH comparisons. Protein and ash content decreased proportionally
with lower mushroom ratios. Protein levels ranged from 1.83 + 0.19% (S1) to 0.55 +
0.01% (S3). Ash content followed a similar trend, with S1(4.02 £ 0.02%) and S3 (2.29
+ 0.1%). The hardness and springiness ranged between 239.33 + 30.95 g - 1460 *
22.03 g and 8.20 £ 0.69 - 9.77 + 2.29, respectively. Chewiness readings obtained were
between 18.46 + 6.43 mJ - 122.63 + 63.47 mJ, possibly contributed by the different
ratios of mushroom and sago flour used in the formulations. pH values were
consistent across samples (S1=6.7, S2=6.9, S3=6.7) and comparable to the control
(C =6.8). Redness (a*) values varied significantly (p < 0.05), with S2 (1.13) compared
to 3.6 in the control. A consumer preference conducted with 30 participants at
Universiti Malaysia Kelantan's Jeli Campus revealed S2 as the most acceptable in
overall texture, taste, smell and aftertaste (p > 0.05). Further nutritional analysis of S2
revealed it to be fat-free and comprised 131 kcal of energy, 31.7 g of carbohydrates,
1.1 g of protein per serving, 223 mg of sodium and 0.1 g of sugar. The S2 formulation
strikes a favorable balance between nutritional value, texture, and consumer appeal,
positioning it as a promising high-quality meat alternative. This study underscores the
potential of P. ostreatus in developing sustainable, nutritious, and consumer-friendly
food products.

Keywords: Pleurotus ostreatus, mushroom ball, physicochemical properties,
customer preference, alternative meatball, nutritional profile
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ABSTRACT

A few kinds of tilapia and patin fish available in the market. Currently in the market,
there are a lot of fish ball from saltwater fish compare to freshwater fish. This project
is to produce a tilapia and patin fish ball products and to evaluate the consumer
acceptance on the tilapia and patin fish ball compare to the fishball in market, chili
fishball. The fish ball were prepared by separated the fish meat, mixed it with
ingredients before it was mould into a round shape. These fish balls need texture
profile analysis (TPA), kjeldahl methods and a survey to the consumer. The survey
was conducted among UMK students in the campus. The main findings of this project
is to know the consumer preferences between tilapia, supermarket fishball and patin
fish ball. Tilapia and patin fishball were made from the fishes meat and mould into a
round shape. Result from texture profile analysis (TPA) shows that supermarket
fishball were better in terms of gumminess and chewiness. While kjeldahl method
results shows that the highest crude protein is tilapia fish ball. Follow by patin fishball
and chili fishball. Customer survey showed tilapia is more preferred, follow by chili
fishball and patin fishball.

Keywords: tilapia, patin, fish ball, freshwater fish
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ABSTRACT

This executive summary outlines the creation, goals, methods, outcomes, and
suggestions for a unique culinary offering: fish cakes made from tilapia and patin fish.
The aim was to blend the distinct taste of these freshwater fish with traditional cake-
making techniques. Fresh tilapia fish and patin fish were sourced locally, and a
standardized recipe was developed using simple ingredients like tapioca flour, sago
flour, salt, and water to enhance the fishes' natural flavour. Consumer taste tests
revealed positive feedback, indicating strong satisfaction with the cakes' delicate taste
and crispy texture. Recommendations include maintaining focus on the fish's natural
flavour, experimenting with seasoning and ingredients, and marketing the product as
a convenient and nutritious snack or meal option, potentially carving out a distinctive
place in the market.

Keywords: new product, fish cake, tilapia, patin
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ABSTRACT

Keropok lekor, as one of Malaysia's culinary heritages rich in tradition and culture,
plays an important role in the country's food identity. However, with the increasingly
limited supply of selayang fish (Rastrelliger kanagurta) which is commonly used in the
production of lekor crackers, there is an urgent need to find a more sustainable and
competitive alternative. Therefore, this project aims to find the potential use of tilapia
fish (Oreochromis niloticus) and catfish (Pangasius hypophthalmus) as a substitute for
keropok lekor in the manufacture of keropok lekor. Based on research and
guestionnaires, it can be proven that keropok lekor patin fish and keropok lekor tilapia
fish have a place among society because of their dense taste and soft filling. In
conclusion, the keropok lekor production project using tilapia fish and patin fish
produces high quality products, with efficient production and quality control which is
important to meet the demands of the local and international markets.

Keywords: Keropok lekor, ikan patin, ikan tilapia,freshwater
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ABSTRACT

Urban farming gives urbanites access to healthy, nutritious, homegrown, and
affordable fresh produce. Indeed, people perceive it as a mechanism that generates
income and lowers living expenses. However, one of the challenges is that urbanites
must have greater intention in their urban farming practices. Therefore, this study aims
to determine the urbanites' intention to adopt urban farming. This study adapted the
Theory of Planned Behaviour (TPB) with attitudes, subjective norm, and perceived
behaviour control as independent variables, and the intention to adopt urban farming
among urbanites was a dependent variable. Through convenience sampling
techniques, 150 urbanites in Malaysia were selected as the sample population and
sample size. The data has been analyzed using SPSS version 21.0, including
reliability tests, descriptive statistics, normality tests, and correlation analysis. The
finding found that there is high mean score for all variables which is the adoption
intention of urban farming (M = 4.517, SD = 0.674), attitude (M= 4.792, SD = 0.542),
subjective norm (M = 4.512, SD = 0.646) and perceived behaviour control (M = 4.266,
SD = 0.684). Besides that, there is a significant relationship between attitude,
subjective norm and perceived behaviour control on the intention to adopt urban
farming among urbanites. Hopefully, this study will increase the intention of urbanites
to adopt urban farming and can improve the country's economic growth in the future.

Keywords: Intention, adopt, urban farming, urbanites, Theory Planned Behaviour
(TPB)
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ABSTRACT

Food waste represents the majority of municipal solid waste in Malaysia, leading to
environmental and economic concerns. Recycling food waste provides a sustainable
solution by converting organic matter into nutrient-rich fertilizer. However, awareness
of recycling food waste is still at a poor level in Malaysia. This study aimed to assess
Malaysian households' awareness of food waste recycling for fertilizer. A nationwide
survey targeted 152 households across the country. Using a convenient sampling
technique, the questionnaire evaluated household awareness of recycling food waste
as the dependent variable, with knowledge, attitudes, and practices serving as the
independent variables. The study expected all the variables to have high mean scores
and a significant relationship between household awareness of recycling food waste
and knowledge, attitudes, and practices. It highlighted the need for targeted
awareness campaigns, improved waste management infrastructure, and incentives to
encourage household participation in food waste recycling initiatives. The findings
revealed a high mean score for awareness of recycling food waste (M=4.063,
SD=0.895), attitude (M=4.004, SD=0.961), and knowledge (M=3.906, SD=0.988),
while practice (M=3.284, SD=1.160) has a moderate mean score. Besides, this study
also found there is a significant correlation between knowledge, attitude, and practice
toward awareness of food waste recycling. By addressing challenges such as
inconsistent recycling practices, limited awareness campaigns, and inadequate waste
management infrastructure, Malaysia could advance towards a more sustainable
waste management system, mitigate environmental impacts, and promote the
adoption of a circular economy.

Keywords: Awareness, household, food waste, recycling, KAP models
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ABSTRACT

Demand for natural fruit vinegar products in the Malaysian market grew due to
increasing health awareness among consumers. Preferences were influenced by the
perceived nutritional benefits and alkaline effects, which could reduce harmful acids
on the human body. However, production of natural fruit vinegar products in Malaysia
was unfavourable among manufacturers due to the long fermentation process and
susceptibility to contamination. Furthermore, studies exploring marketing strategies
based on the 5Ps of marketing (Product, Price, Promotion, Place, People) for natural
fruit vinegar products were limited in Malaysia. To address this gap, this study
investigated how local vinegar companies utilized the 5Ps in marketing their products.
A qualitative method was employed, using semi-structured online face-to-face
interviews with participants from 5 local vinegar companies in Kedah and Kelantan.
These regions were chosen for their active involvement in natural fruit vinegar
production and sales, providing a representative sample of local vinegar companies.
Purposive and snowball sampling techniques were used to recruit participants
knowledgeable about the 5Ps employed in their companies. Interviews examined
specific aspects of 5Ps, including product range, appearance, quality, selling price,
discounts, price matching services, advertising, public relations, sponsorships,
distribution channels, service levels, logistics, employee portrayal, and attitude. Data
were transcribed and analysed using NVivo software to identify themes and compare
the marketing strategies’ impact on sales performance. The findings revealed that
effectively applying 5Ps significantly contributed to sales success, particularly through
unique product offerings, strategic pricing, promotional efforts, efficient distribution
channels, and skilled employees. Based on these findings, a new grading system was
proposed, considering parameters such as size, appearance and product compaosition
to standardize product quality, improve consumer trust, and support global expansion.
Overall, integrating 5Ps into marketing strategies, expanding product lines, enhancing
branding efforts, highlighting certifications and local sourcing would increase the
competitiveness and marketability of Malaysian natural fruit vinegar products.

Keywords: Natural fruit vinegar, Marketing strategy, 5Ps of marketing, Sales,
Qualitative method
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ABSTRACT

Agricultural entrepreneurship was essential for stimulating economic growth and
development in rural areas. Sadly, the youth had a moderate level of intention to
pursue agricultural entrepreneurship (M=3.26, SD=1.0499). Therefore, this study aims
to determine the intention of youth in Malaysia to engage in agricultural
entrepreneurship. The independent variables in this study were attitudes, subjective
norms, perceived behavioural control, and propensity to act. Meanwhile, the
dependent variable would be the intention to engage in agricultural entrepreneurship.
This study used a quantitative research design, and the questionnaire was constructed
based on the Theory of Planned Behaviour (TPB) combined with the Entrepreneurial
Event Model (EEM). This study selected 150 youth in Malaysia using purposive
sampling technique. The complete data would be analyzed through reliability tests,
descriptive statistics, normality tests, and correlation analyses. The findings present
there was a high mean score for intention to engage in agricultural entrepreneurship
(M= 4.0008, SD=0.89795), attitude (M=4.1948, SD=0.85940), subjective norms
(M=4.0100, SD=0.95555), and propensity to act (M=4.2496, SD=0.83585) while the
moderate mean score for perceived behavioural control (M=3.4476, SD=1.02371).
This study had a significant correlation between attitudes, subjective norms, perceived
behavioural control, and propensity to act toward the intention to engage in agricultural
entrepreneurship among youth in Malaysia. Hopefully, this study can increase the
intention of youth in Malaysia to engage in agricultural entrepreneurship. This study
can guarantee and help the industry's survival and Malaysia's overall economic
expansion and food security.

Keywords: Agricultural entrepreneurship, intention, Theory of Planned Behaviour
(TPB), Propensity to Act, youth
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ABSTRACT

Cooking oil is a basic ingredient required and the demand is influenced by brand
reputation, product quality and consumer preferences. This study looked at the
intentions of retailers regarding cooking oil brands in Pahang, Malaysia, using the
Theory of Planned Behavior (TPB) to assess attitudes, subjective norms, and
perceived behavioral control in the decision-making process. This study carried out
three objectives to determine the level intention of retailers towards cooking oil brands
in Pahang, to investigate the relationship between attitudes, subjective norms, and
perceived behavioral control on retailers' intentions towards cooking oil brands in
Pahang and to identify the most influential factor of retailers' intentions towards
cooking oil brands in Pahang. Next, this study uses a purposive sampling method,
which involves the distribution of survey questionnaires via Google Forms to 100
retailers in Pahang by applying the Theory of Planned Behavior (TPB). Quantitative
data were analyzed using Pearson correlation, factor analysis and PLS-SEM. The
analysis reveals that subjective norms have the greatest influence, indicating that
subjective norms, particularly consumer demand and peer influence, are the most
important drivers of retailer intentions. Retailers choose cooking oil products that meet
consumer tastes, provide good quality, and have certifications such as halal, which
represent the cultural background of the majority Muslim region. Studies show that
aligning marketing strategies with store demand, improving supply chain support and
using social influence are critical to brand success in the highly competitive cooking
oil industry. In conclusion, this study emphasizes the need for consistent tactics with
priorities for retailers and consumers. A brand that prioritizes trust building, social
impact and an efficient supply chain. This finding contributes to the academic
discussion about retailer behavior in addition to providing meaningful
recommendations for the Malaysian economy.

Keywords: Retailers’ intention, cooking oil, Pahang, Theory of Planned Behavior,
consumer preferences.
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ABSTRACT

The Indigenous Orang Asli people in Gua Musang's intention toward Western food
diets are not well-known despite the increasing availability of Western food. The
community, historically relying on local food systems, faces challenges such as food
insecurity and restricted food options. Their embrace of Western food may result more
from necessity than desire. Their dietary choices are also significantly influenced by
the cultural significance of traditional foods and national values, underscoring the
necessity of a better understanding of their intentions. Behavioural variables, including
attitude, subjective norms, and perceived behavioural control, have not been
adequately investigated in this cultural context despite their significance in influencing
food choices and the development of practical actions. This study employs the theory
of Planned Behaviour to investigate the intentions of the Gua Musang people toward
Western food. Descriptive analysis, Spearman correlation, and factor analysis were
used to analyse the relationships between variables, including data collected from 100
respondents through a structured questionnaire. Despite a relatively high overall
intention towards Western food (mean score = 4.23), the results indicate weak
correlations between intention and the independent variables. Perceived behavioural
control revealed a statistically insignificant but negative correlation with intention,
whereas attitude and subjective norms exhibited a strong positive correlation. Positive
perceptions of Western food, such as its modernity and challenge, had been critical
drivers of the variance, with attitude being the most influential factor, accounting for
68.271%. However, the adoption of Western food is restricted by external barriers,
particularly income constraints. Intention was minimally affected by perceived
behavioural control. This research highlights the significance of considering both
economic and cultural factors when determining the food choices of indigenous
peoples.

Keywords: Western food, Indigenous people, Theory of Planned Behaviour, Gua
Musang, Cultural adaptation.
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ABSTRACT

Malnutrition, characterized by deficiencies, excesses, or imbalances in nutrient intake,
significantly impacts growth immunity and overall health, especially among children.
Globally, malnutrition remains a major public health issue, particularly among
marginalized communities. In Malaysia, despite economic growth, malnutrition
persists, especially among indigenous groups. Comprising about 0.7% of the
population, the indigenous people, including groups such as the Jahai in Kelantan,
face heightened risks due to poverty, and limited access to nutritious food, healthcare,
and economic opportunities. These challenges, compounded by cultural dietary
practices and geographic isolation, require targeted, culturally sensitive interventions
to improve indigenous people's nutritional status and overall well-being. This study
focused on malnutrition among indigenous people children at SK Sungai Rual,
examining the socioeconomic, cultural, and environmental factors influencing dietary
behaviors, analysed through the Theory of Planned Behavior (TPB). A stratified
random sample of 116 out of 200 students participated in a survey that assessed
dietary patterns, socio-economic status and cultural practices while 4 students out of
100 were absent from school. Findings showed that economic constraints led families
to prioritize inexpensive, calorie-dense foods over nutrient-rich options. Cultural
dietary traditions limit diversity and conflict with modern dietary guidelines, while
geographic isolation increases reliance on processed foods. Insights from this study
are intended to inform policy and develop culturally relevant nutrition programs and
school nutrition initiatives to address food insecurity and improve health outcomes for
Indigenous children.

Keywords: Malnutrition, Orang Asli children, Dietary behaviours, Socio-economic
factors, Cultural influences.
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ABSTRACT

This study was conducted to determine the views of livestock farmers in the northern
region of Malaysia toward alternative feeds for ruminants due to the lack of farmer
attitudes, subjective norms and perceived behavior of alternative feeds for ruminants.
The main problems in agriculture are climate change, pests and diseases, and low
agricultural production. The sample consisted of 100 livestock farmers interviewed,
and the study was conducted in the northern region of Malaysia. Three objectives were
pursued in this study, firstly determining the livestock farmers' behaviour toward the
new opportunities for alternative feeds for ruminants in the northern region of Malaysia.
Second, the relationship between attitude, subjective norms, and perceived behavioral
control will be investigated, as well as livestock farmers' views on integrating
alternative ruminant feeds in the northern region of Malaysia. Third, the most influential
factor in livestock farmers' behaviour on integrating alternative ruminant feeds in the
northern region of Malaysia must be identified. Next, this study uses a purposive
sampling method, such as distributing questionnaires via Google Forms among
livestock farmers in the northern region of Malaysia utilizing the theory of planned
behavior (TPB). Results showed relatively low awareness of the benefits of alternative
feeds, while attitude, subjective norms, and perceived behavioral control were highly
interrelated. The implications of increased education, awareness, and incentives are
that sustainable feeding could be driven forward, improving livestock productivity and
environmental outcomes.

Keywords: livestock farmers, the northern region of Malaysia, theory of planned
behavior (TPB).
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ABSTRACT

In Gua Musang, Kelantan, Indigenous children are prone to malnutrition-related
illnesses, therefore this study aimed to figure out the elements that contribute to the
long-term occurrence of these illnesses. A mother's nutritional status, eating habits,
number of children under five living in the home, and parental education are the
primary issues. Furthermore, several of the parents were ignorant of these illnesses.
This research is conducted in Gua Musang, Kelantan, and involved 100 respondents
from indigenous groups. The three main goals of this study were to ascertain the
degree of the intention of malnutrition diseases among Indigenous children in Gua
Musang, Kelantan. Secondly the role of attitude, subjective norms, and perceived
behavior control on malnutritional impact in food consumption among Indigenous
children. Thirdly to investigate the most important factor influencing malnutritional
impact in food consumption among Indigenous children in Gua Musang, Kelantan.
Furthermore, this research applies the Theory of Planned Behaviour (TPB) with
purposive sampling, which involves self-administered survey questionnaires to the
indigenous villages in Gua Musang, Kelantan. Based on the results, most of the
Indigenous people were not concerned about malnutrition disease that happened
around them. This is because Indigenous people were not exposed to the precautions
announced by the government. This research enables ingenious people to learn about
malnutrition disease and prevent malnutrition-related illnesses among indigenous
children.

Keywords: Indigenous children, malnutrition, survey, Theory of Planned Behavior,
food consumption
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ABSTRACT

Flooding poses a major threat to communities worldwide, causing damage to property,
infrastructure, and even loss of life. Kerstholt In 2017 emphasized that despite
advancements in flood management and forecasting, differences in household
preparedness, attitudes, and mitigation strategies often limit the effectiveness of these
efforts. This survey study aimed to investigate the household attitude level, household
preparedness level and flood impact mitigation strategies level among respondents in
Negeri Sembilan. This study also examined the relationship between attitudes and
preparedness toward flood impact mitigation strategies. A total of 384 respondents
from Negeri Sembilan were selected through convenience sampling, and their
opinions were collected using a validated research instrument. Statistical Package for
Social Science was used for data analysis, with descriptive statistics employed to
determine the levels of mean score of attitudes, preparedness, and mitigation
strategies. Multiple linear regression was applied to assess the relationship between
attitudes and preparedness toward flood impact mitigation strategies. According to
Hadiyanto mean score classification, scores ranging from 1.00 to 2.33 are categorized
as low, 2.34 to 3.66 as moderate, and 3.67 to 5.00 as high. Based on the findings,
preparedness and mitigation strategies were found to be in high mean score (3.88 and
3.91 respectively) while the attitude was found to be in moderate mean score (3.15).
To examine the relationship between attitudes and preparedness toward flood
mitigation strategies, multiple linear regression analysis revealed that preparedness
had a significant relationship with mitigation strategies, whereas attitudes showed an
insignificant relationship. By conducting this survey, it provides important information
to help communities, local government, and policymakers in Negeri Sembilan become
more flood resilient.

Keywords: Flood Preparedness, Household Attitudes, Flood Impact Mitigation
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ABSTRACT

The consumption of zero sugar drinks has significantly increased globally, indicating
a trend in favour of healthier beverage options. These drinks present a viable
substitute for sugar-sweetened ones, aiding in the fight against obesity and diabetes
as well as attempts to limit sugar consumption. Promoting healthy lifestyle choices
requires an understanding of the factors that influence the usage of zero sugar drinks.
There is a chance to investigate this new trend because there is still little data on
adults’ consumption patterns and related factors in Malaysia, especially in Malacca.
Thus, the study aimed to determine the consumption pattern of zero sugar drinks
among adults in Malacca and to determine the associated factors among adults to
drink zero sugar drinks in Malacca. A questionnaire survey was conducted,
conveniently sampling data from 200 respondents from all three Malacca districts
utilised an online survey distributed through various platforms, relying on convenience
sampling without a predefined sampling frame, which is sufficient to investigate the
important dimensions using a factor analysis. The districts included Melaka Tengah,
Jasin and Alor Gajah. Prior to data collection, the Cronbach's Alpha reliability test was
used to confirm the questionnaire's reliability. The descriptive analysis compiled the
demographic traits of the respondents using SPSS. Only one underlying factor
"determinants of zero sugar drinks consumption” was identified by the factor analysis
as significant, explaining nearly 78% of the variance. The results point to important
elements that can direct beverage manufacturers and public health officials in their
efforts to promote zero sugar drinks, encourage healthy consumption habits, and
enhance the health of Malaccan adults.

Keywords: Zero sugar drinks, consumption pattern, associated factors, adults.
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ABSTRACT

This study explores the factors influencing university students' participation in boycotts
of food products from politically contentious regions and brands, with a focus on the
Moral Foundations Theory (MFT). Data were collected from 198 respondents at
Universiti Malaysia Kelantan across its three campuses. The primary constructs—
Care/Harm, Fairness/Cheating, Loyalty/Betrayal, Authority/Subversion, and
Liberty/Oppression—were evaluated for their relationship with boycott participation.
Results from Spearman correlation analysis showed significant positive relationships
between all moral foundations and participation. Fairness emerged as the strongest
influencer (p = 0.843), followed by Loyalty (p = 0.801) and Care (p = 0.759). Authority
(p = 0.556) and Liberty (p = 0.690) also displayed meaningful correlations, albeit
weaker. Factor analysis further identified Fairness and Care as the most critical drivers
of boycotting behavior. Demographic analysis revealed a balanced gender
representation, with most respondents aged 22-24 years and primarily from the Jeli
campus. Despite limitations in geographic and age diversity, the findings underscore
the importance of moral foundations in shaping ethical consumer behavior. These
insights offer valuable implications for businesses and policymakers aiming to address
consumer activism and align their practices with ethical values. Future research is
encouraged to explore diverse populations and additional psychological and cultural
factors influencing boycott decisions.

Keywords: Consumer behavior, Boycotts, Moral values, Political ideology, Ethical
consumption
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ABSTRACT

Social media platforms have become crucial tools for agricultural education in
Malaysia. However, a limited understanding of public perception toward social media-
based agricultural education hinders the development of effective digital strategies.
This study addresses this knowledge gap by examining the factors influencing public
acceptance of social media-based agricultural education, specifically focusing on
perceived usefulness, perceived ease of use, perceived behavioral control, and
attitudes toward such educational content. To help answer those aims, the study
utilized the Technology Acceptance Model (TAM) and Theory of Planned Behavior
(TPB) to explore the factors. The study sampled 180 respondents in Malaysia and the
data collected between (October and November 2024) using convenience sampling.
The analysis method used descriptive, Factor analysis, and Spearman’s correlation
on SPSS version 27. Descriptive analysis for perceived usefulness of agriculture
education (M=4.61, SD=0.673) showed the most significant mean with moderate
variability of standard deviation. Factor analysis revealed for components explaining
71.96% of the total variance: perceived usefulness (58.51%) was the highest total
variance explained. Correlation analysis showed significant relationships between
agricultural education perception and attitudes (r=0.758, p<0.001), perceived
usefulness (r=0.752, p<0.001), ease of use (r=0.693, p<0.001), and behavioral control
(r=0.717, p<0.001). The study emphasizes that social media might be useful tools for
agricultural education in Malaysia. Factor analysis shows that social media information
was viewed as useful, affordable, and conducive to increasing agricultural practices.
These findings provide valuable insights and effectiveness for educators and
policymakers to optimize social media-based agricultural education strategies in
Malaysia, particularly in tailoring content formats across age groups, establishing
content verification mechanisms, and implementing interactive features to increase
user engagement.

Keywords: Agriculture, Education, Social media, Perception
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ABSTRACT

Halal certification is essential for Muslim consumers, ensuring adherence to Islamic
dietary laws, which significantly influence food choices and religious practices. This
study explores the factors influencing Muslim youth's decision to dine at restaurants
without Halal certification, guided by the Theory of Planned Behavior (TPB). The
objectives are first to determine the level of attitude, subjective norms, and perceived
behavioral control influencing Muslim youth’s decision to dine at restaurants without
Halal certification, second to investigate the relationship between the independent
variable and dependent variable, the last objective is to identify the most influential
factors. Using a quantitative approach, a structured survey was distributed via social
media platforms to Muslim youth aged 15-40 in Malaysia, employing convenience
sampling. A total of 101 valid responses were analyzed. The findings shows that factor
analysis identified two components accounting for 84.36% of the total variance:
Component 1 (58.62%) represented attitudes and subjective norms, while Component
2 (25.73%) captured perceived behavioral control. The findings highlight the critical
role of attitudes and perceived behavioral control in shaping dining decisions, while
subjective norms vary based on social contexts. Addressing these factors, the study
recommends enhancing access to Halal-certified options and implementing
campaigns to promote awareness of Islamic dietary practices. These insights guide
policymakers and the food industry in supporting Muslim youth while accommodating
diverse dining behaviors.

Keywords: Muslim consumer, Halal certification, TPB, Muslim youth, Islamic dietary
laws

204



Category: Social Science
Code: SS15

Factors Influencing Consumer Intention in Malaysia to Purchase Agri-Food
Products on E-Marketplaces.

Muhammad Farhan Asyraf Ismail'* and Mohd Mahmud @ Mansor?

!Faculty of Agro-Based Industry, Universiti Malaysia Kelantan, 17600, Jeli, Kelantan,
Malaysia

*Corresponding author: f21all131@siswa.umk.edu.my
ABSTRACT

The adoption of e-marketplaces for agri-food product purchases in Malaysia remains
underdeveloped despite the rapid growth of e-commerce. This study investigates the
factors influencing consumer intention to purchase agri-food products online, using the
Theory of Planned Behaviour (TPB) as the conceptual framework. Data were collected
through an online survey of 180 respondents and analysed to evaluate the
relationships between attitude, subjective norms, and perceived behavioural control;
identify the most influential determinant; and assess overall intention levels. The
results show that subjective norms emerged as the most significant factor (r = 0.717,
explaining 92.9% variance), followed by attitude (89.2%) and perceived behavioural
control (84.6%). In overall, consumer intention was high, there was a mean score of
3.87 out of 5 which depicted a positive attitude towards the adoption of e-marketplace.
Peer and family influences were also very influential besides perceived attitudes that
stem from convenience, price competition and lifestyle congruence. Knowledge of e-
marketplaces, and their ability to overcome the linked threats, including delivery
problems, greatly impacted behavioural intention. Indeed, the results point e-
marketplace operators towards improving site navigation and design, using social
proof such as endorsements and customer reviews, and offering more information
about products to increase consumer trust. A broad set of recommendations is
provided for policymakers, including enhancing digital platforms, developing e-
commerce literacy initiatives, and adopting high-quality signals for agri-foods sold
online. Responding to these factors will help the stakeholders increase consumer
attention, enhance the development of agricultural e-commerce, and promote
sustainable growth in Malaysia’s agri-food industry.

Keywords: agri-food products, e-marketplaces, Theory of Planned Behaviour (TPB),
Intention to purchase, Attitudes
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ABSTRACT

The goal of transition skills training for military retirees is to prepare them for their
retirement plans. As armed forces veterans explore post-service career options, many
are increasingly drawn to the agricultural sector as an opportunity to earn income
which will allow them to improve their socio-economic condition during retirement. This
study aims to investigate the factors influencing armed forces veterans in Malaysia's
decisions to pursue career in the agrotechnology sector as a second career pathway
after undergoing training by Perbadanan Hal Ehwal Bekas Angkatan Tentera,
PERHEBAT. Research involves evaluating the agriculture sector in Malaysia that can
be a potential second career pathway choice for arm forces veterans, agricultural
technologies that are suitable and relevant for their needs to pursue this career,
assessing current training programs that are carried out at training institutions. The
Delphi Method was chosen as its the ideal methodologies to study on armed forces
veterans chosen agriculture technology training. This qualitative research conducted
for two rounds of interviews involved 4 armed forces veterans, and 4 agricultural
trainers. Social Cognitive Career Theory (SCCT) framework is used to analysed how
socio-cognitive mechanisms influence career choices. SCCT highlights how
agrotechnology training and veterans' factors shape their interest in pursuing
agricultural careers. The nVivo software was used to manage, organize, code and
analyse the interview data. This study found that the veterans are highly motivated to
pursue agrotechnology training due to its income potential and contribution to food
security. Their strong commitment, discipline, leadership, management, and resilience
significantly facilitate a successful transition into agricultural careers. Furthermore, a
hands-on workshop has proven to be highly effective in encouraging veterans to
embrace agricultural pursuits. With this, PERHEBAT and training institutes can
implement curriculum that fulfil the veterans needs and goals, which will aid in
Malaysia’s agriculture modernization and workforce development.

Keywords: Career transition training, Agricultural Technology, Military Veterans, Food
Security, Social Cognitive Career Theory (SCCT).
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ABSTRACT

This study aimed to identify the influential factors affecting Malaysian youths'
acceptance of consuming chicken raised with black soldier fly larvae (BSFL). BSFL, a
growing interest in sustainable agricultural practices and an alternative protein source,
is still a relatively unfamiliar concept among Malaysian youth. Understanding their
perceptions and acceptance of this practice is essential given the increasing demand
for sustainable food protein sources, which drives innovation in poultry farming. The
study pursued three objectives: first is to determine the level of intention among
Malaysian youth toward this innovative poultry farming practice. Secondly, to
investigate the relationship between attitude, subjective norms, and perceived
behavioral control on their intention to consume chicken raised with BSFL. Third is to
identify the most influential factor affecting their acceptance. A total of 100
respondents participated in the study, which applied the Theory of Planned Behavior
(TPB) framework. The findings revealed a high level of intention among Malaysian
youth toward this new agricultural practice. Additionally, the study demonstrated a
positive relationship between attitude, subjective norms, and perceived behavioral
control with their acceptance of consuming chicken raised with BSFL. The
Confirmatory Factor Analysis (CFA) indicated an acceptable model fit, with the SRMR
value being less than 0.10 or 0.08, signifying a good fit for the research model.

Keywords: Black soldier fly larvae (BSFL), Malaysian youth, sustainable agricultural
practices, Theory of Planned Behavior
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ABSTRACT

The present research analyses Halal Supply Chain Management (HSCM) using a
case study of MAMEE's logistical practices and compliance in Malaysia. Choosing
Mamee Sdn Bhd for ongoing research on Halal Logistics is tempting because of their
existing reputation in the Halal food business, which ensures compliance with strict
standards that can boost research credibility. Their large distribution network and
operational experience also might provide valuable knowledge and practical
applications that can greatly improve the understanding and efficiency of Halal
logistics. The research focuses on the perspectives of workers within MAMEE's halal
logistics framework and includes a demographic analysis as well as an examination
of workers aspirations and attitudes toward Halal Supply Chain Management (HSCM).
This research expands on attitude, subjective norms, and perceived behavioural
control, indicating that these factors influence Halal compliance. The thesis also
examines Halal supply chain management and focuses on Mamee logistics practices
compliance through the lens of the Theory of Planned Behaviour (TPB). This research
analyzes how attitudes, subjective norms, and perceived behavioral control influence
the Halal standards among Mamee's logistics personnel or workers. Positive attitudes
towards Halal compliance shaped by the belief that adherence leads to benefits like
increased customer trust are crucial for enhancing operational effectiveness.
Additionally, the research investigates perceived social pressures and the challenges
that may deter compliance, such as operational costs. By systematically analyzing
these factors, the study aims to provide insights that can enhance positive attitudes
and improve compliance strategies within Mamee's logistics operations, ultimately
contributing to a more effective Halal supply chain management framework. The
findings will add to our understanding of Halal Supply Chain Management (HSCM) in
the context of Malaysian food production, emphasizing the necessity of worker
involvement in ensuring Halal integrity.

Keywords: Halal Supply Chain Management, MAMEE, Logistics Compliance, Worker
Attitudes, Subjective Norms
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ABSTRACT

This study examines the dietary habits affecting food security and diet quality among
students at Universiti Malaysia Kelantan (UMK). Challenges such as financial
constraints, limited nutritional awareness, and unhealthy eating behaviors are
identified as significant contributors to poor dietary practices. Using the Theory of
Planned Behavior (TPB), a cross-sectional survey involving 100 respondents from
UMK’s three campuses was conducted. The objectives included analyzing the impact
of food availability on diet quality, understanding the role of attitudes, subjective norms,
and perceived behavioral control, and identifying key factors influencing dietary
practices, such as financial constraints, time limitations, and lack of knowledge.
Findings indicated a high level of diet quality and food safety among UMK students,
with positive correlations between attitudes, norms, and behavioral control. The model
was statistically validated using Cronbach's alpha, showing values above 0.7 for all
sections, underscoring the reliability and applicability of the research framework for
dietary improvement initiatives.

Keywords: Dietary habits, Dietary quality, Food security, Universiti Malaysia Kelantan
(UMK), student,
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ABSTRACT

The agro-food industry in Malaysia faced significant challenges in engaging
consumers, resulting in low purchase intention and weak brand loyalty. Traditional
marketing strategies struggled to keep pace with the dynamic marketplace and the
rising influence of social media. Despite its growing significance, the role of influencer
marketing in shaping agro-food purchase intentions had not been fully explored. This
study aimed to investigate factors influencing Malaysian consumers’ intention to
purchase agro-food products, focusing on influencer marketing, attitudes, subjective
norms, and perceived behavioral control. Grounded in the Theory of Planned Behavior
(TPB), the research examined these factors’ relationships and identified the level of
influential drivers of purchase intention. A random sample of 180 Malaysian social
media users was surveyed using a Google Form between October and November
2024 using questionnaires. Data were analyzed using descriptive statistics,
correlation, and factor analysis. The results showed subjective norms (M = 3.57, SD =
0.909) was the highest level. Correlation analysis revealed that subjective norms had
the highest relationship on purchase intention (r = 0.661, p < 0.05), while factor
analysis identified attitudes toward agro-food products supported by influencer as the
strongest determinant (loading = 0.799). These findings highlighted how social media
significantly impacted consumer behavior. Based on these findings, agro-food
companies were advised to focus on influence-led, customized digital strategies that
prioritized customer empowerment and trust. Such a strategy could successfully boost
purchase intention, loyalty, and engagement. Marketers can use these insights to
improve their strategies, while policymakers can promote the consumption of
sustainable agrifood products through social media.

Keywords: Influencer marketing, Agro-food brands, Purchase intention, Consumer
behavior, Sustainable consumption.

210



Category: Social Science
Code: SS21

Exploring The Factors Inducing Inefficiency During Flood Rescue Operation: A
Case Study of Perak, Malaysia

Nuragilah Kharuddin'* and Jeng Young Liew?!

!Faculty of Agro-Based Industry, Universiti Malaysia Kelantan, 17600, Jeli, Kelantan,
Malaysia

*Corresponding author: f21a1202@siswa.umk.edu.my
ABSTRACT

The persistent issue of flooding remains a significant challenge globally, and Malaysia
is certainly affected. Perak, in particular, is a region that experiences annual flooding,
consistently facing inundation. For example, the 2014 flood in Perak caused significant
damage, highlighting the need for improved flood risk management and mitigation
strategies as reported by Musa in 2016. This recurring disaster has resulted in
extensive damage and a tragic loss of life. This study aimed to identify and analyze
the factors inducing inefficiency during flood rescue operation in Perak. Twenty eight
factors were identified from the literature review. For data collection, a survey
approach was considered. Questionnaires were distributed to selected respondents
through non-probability sampling, which is a sampling method that does not provide a
basis for estimating the probability of elements in the population being included in the
research sample. The tool used for data analysis was Statistical Package for the Social
Sciences (SPSS). A pilot testing has validated the questionnaire to confirm its
reliability before commencing the survey. Twenty eight factors were inferred and
ranked with respect to frequency, severity and importance indices. Spearman’s rank
correlation tests showed that there are no differences in the viewpoints between three
principal parties in the project which were rescue team, volunteer and victim. Factor
analysis technique was applied to categorize the factors, which yielded 9 factors which
was the one of most important was Bridging Gaps for Safer Communities with 9.786%
of variance explained. These findings might encourage practitioners to focus on
factors that might have existed in their present or future projects.

Keywords: factors, flood inducing inefficiency, meta-analysis, factor analysis, SPSS
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ABSTRACT

Floods are recurrent disasters in Johor, Malaysia, causing significant disruptions to
communities, infrastructure, and the local economy. Effective flood rescue operations
are crucial in mitigating these effects, yet they often encounter operational challenges.
This survey study aims to explore the factors contributing to the inadequacy during
flood rescue operations. A well-piloted structured questionnaire consisting of 28
literature-shortlisted factors evoking inefficiency in rescue operations was used for
data collection. The study sampled 173 respondents from three key flood
stakeholders, namely the flood victims, rescue team members, and rescue volunteers
in flood-prone areas of Johor using a purposive sampling approach. Concerning data
analyses, the respondent information was descriptively summarized while the index
analysis was used to rank the data in terms of frequency, severity, and importance
indices. Based on the index analysis, the top five ranked factors were the (i) Behaviour
of victims who refuse to cooperate when the flood occurs, (ii) Lack of manpower, (iii)
Lack of public awareness, (iv) Lack of public awareness, and (v) Adverse
environmental factors. Spearman’s correlation tests showed a moderate but
significant association between the three parties. Subject to the Statistical Package
for Social Sciences software, the factor analysis generalized four critical underlying
dimensions that governed a satisfying amount of over three-fifths of the total variability
in the dataset. These four factors included (i) Risk gap readiness (19.71% of variance),
(ii) Barriers to effective flood management (17.19% of variance), (iii)) Operational and
resource constraints in disaster response (16.17% of variance) and (iv) Human
resource and community engagement deficiencies that accounted for variance
explained of 19.71%, 17.19%, 16.17%, and 8.37%, respectively. The significance of
the study lies in implementing appropriate measures based on the study findings that
can minimize flood-related risk, ensuring resilience and safety for communities and
flood rescue operations in Johor and similar flood-prone regions.

Keywords: flood rescue, disaster management, Johor, preparedness, socio-
economic impacts
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