PROCEEDINGS

15 Ruhuna International
Undergraduate Research Symposium 2022
RIURES’22

“Towards Broadening Horizons”

02" November 2022

Ruhuna Science Research Circle
Faculty of Science, University of Ruhuna

Sri Lanka

Copyright © 2022 by University of Ruhuna, Sri Lanka



Proceedings of the 15t Ruhuna International Undergraduate Research
Symposium
2" November 2022

© 2022 All rights reserved. No part or whole of this publication may be
reproduced, stored in retrieval system, or transmitted in any form or by any
means such as electronic, mechanical, photocopying, recording, or otherwise,
without the prior written permission of the Dean, Faculty of Science,
University of Ruhuna, Sri Lanka.

Undergraduate Student Sessions — Abstracts
© 2022, Faculty of Science, University of Ruhuna, Sri Lanka

Responsibilities for the contents of the articles included in this publication
remain with the respective authors.

Published by

Ruhuna Science Research Circle (RUSREC),
Faculty of Science, University of Ruhuna,
Matara 81000, Sri Lanka

Cover Page Design
M.H.S.C. Mendis (SC/2017/10001)

Technical Editing
P.K.M.H. Siriwardane (SC/2019/11115)
M.H.S.C. Mendis (SC/2017/10001)

Correspondence/Editor-in-Chief
Senior Prof. Kanthi K.A.S. Yapa
Senior Editor/ RUSREC
University of Ruhuna

Sri Lanka

TP: +94(41)2222701

ISBN: 978-624-5553-34-1

The correct citation of the proceedings:

Author (s), (2022). Title of the paper. Proceedings of the 1% Ruhuna
International Undergraduate Research Symposium (RIURES’22), Faculty of
Science, University of Ruhuna, Sri Lanka, 2" November 2022, Pp



University of Ruhuna Proceedings of 1% Ruhuna International Undergraduate
Sri Lanka Research Symposium
November 02, 2022

Table of Contents

Message from the Vice-Chancellor, University of Ruhuna
Message from the Deputy Vice-Chancellor, University of Ruhuna
Message from the Dean, Faculty of Science, University of Ruhuna
Message from the Patron, Ruhuna Science Research Circle

Keynote speech - 1st Ruhuna International Undergraduate Research
Symposium 2022
Dr. Julien Andrieu

Guest speech - 1st Ruhuna International Undergraduate Research Symposium
2022
Dr. Pathmasiri Ranasinghe

ABSTRACTS

Exploring the relationship between individuals’ levels of extroversion and the
number of intimate partners they have had during the past three years of their
life

A.K.M. Abeykoon & M.M.1.S.B. Herath

An analysis on the distinction between rural and urban English education in
Sri Lanka
S.J.K.R.K. Kumarihami

Challenges and issues in promoting Buddhist tourism: A case of the North
Central Province, Sri Lanka
W.D.U.S. Warshamana

8wt beduen ey S eCEADICTeD @cline®snd @853 ca
@) QuDBOe 88 BOnmOn gluemnE
B.00.8. 05eed &eFD

Synthesis, characterization and catalytic activities of Copper(ll) and
Nickel(11) complexes of Schiff base derived from Salicylaldehyde and
Anthranilic acid

S.A.D. Chathurangi, M. Sithambaresan, & S. Premkumar

Synthesis, characterization, and application of antioxidant activity of bis(2,4-
dihydroxyacetophenone)-ethylenediamine Schiff base and its Cu(ll) complex
H.M.R.P. Lenadora, M. Sithambaresan, & S. Premkumar

Digi Bus, a mobile-based software application for public bus transportation in
Sri Lanka

T.S.N. Kularathna, M.A.L.M. Gunasekara, T.M.l.A. Munasingha, &
K.D.H.L. Nanayakkara

Use of theory of multiple intelligence in selecting career paths of IT graduates
S.M.M. Lakshan & C.Y. Gamage

Salient object detection of images with various object properties
M.A.M.K. Weerasinghe, M.K.S. Madushika, & D.W.C.P. Kumari

Page
vi
vii
viii
ix

X

Xii

ii|Page Ruhuna Science Research Circle



University of Ruhuna Proceedings of 1% Ruhuna International Undergraduate
Sri Lanka Research Symposium
November 02, 2022

Design and development of a SCARA robotic arm for green house 10
management

K.S.T. Dissanayake & H.L. Subasinghe

Improved automated solar water heating system with a control unit 11
M.H.D.D. Jinasena & H.L. Subasinghe

Development of a coconut coir dryer machine using the rotary drying method 12

and biomass heating
H.P.D.S. Senarathna, C. Weerarathne, & H.L. Subasinghe

Lab scale injection molding machine 13
E.W.A.T.B. Sirinaga, M.B.A. Deemantha, & H.L. Subasinghe

Solar water distillation system 14
D.A.LK. Dissanayake & H.L. Subasinghe

Smart pulverizer machine 15
D.A.L.K. Dissanayake & H.L. Subasinghe

Design and development of Smart Gas Level Monitoring & Leakage 16

Detection System
R.A.P.T. Jayasiri, M.P.U. Isuranga, J.W. Achini, J.W.K.K. Jayasundara,
1.D.D. Kumara, & P.A.D.R. Piyarathne

Development of sweet potato starch-based thin films to produce 17
biodegradable packaging materials,

K.L.N.S. Sasikala, Y.G. Kondarage, H.V.H.H. Senavirathna, S. Diyabalanage,

& D. Rodrigo

Development of a haptic navigation system for blind and visually impaired 18
pedestrians
R. Karthiha, Y.G. Kondarage, & A.l. Kondarage

Automated liquid dye color mixing system 19
P.R. Raymond, M. Ahamed, & A.M. Ajward

Development of a paper based novel seed laying technology for paddy 20
cultivation
D.S.L. Arachchi, Y.G. Kondarage, H.L. Subasinghe, & P.L.N. Lakshman

Designing a water purification system using solar energy as primary energy 21
source to improve the drinking water quality in

faculty of technology

K.A.H. Niroshika, H.L. Subasinghe, & Y.G. Kondarage

Design and fabrication of an automated Kottu Roti making machine 22
L.M.A. Bandara, H.L. Subasinghe, & M.U. Isuranga
Automated String Hoppers Machine for The Small and Medium Scale 23

Enterprises
W.S.L. Watagala & H.L. Subasinghe

Design and fabrication of a controlled atmosphere storage unit to improve the 24
shelf life of Apple
N.S. Meepage & H.L. Subasinghe

iii|Page Ruhuna Science Research Circle



University of Ruhuna Proceedings of 1% Ruhuna International Undergraduate
Sri Lanka Research Symposium
November 02, 2022

Design and fabrication of autonomous beach cleaning and garbage sorting 25
robot

G.L.C. Wijesinghe, M.P.U. Isuranga, H.L. Subasinghe, &

H.G.T. Milinda

Extraction of cellulose from cotton waste generated from Sri Lankan textile 26
industries
A.R. Madushika, W.G.A. Pabasara, & J.W.A. Madushika

Improved carbon fertilizer pelletization machine to be used in small and 27
medium-scale enterprises
G.G.H.M. Ganewaththa & H.L. Subasinghe

Design and Fabrication of Automated Coconut Scraping and Milk Extracting 28
Machine

L.R.G.R.T. Dissanayaka, H.L. Subasinghe, & M.P.U. Issuranga

Tea and Moringa Leaves Preservation Using Dehydration (Withering) 29
Method

O.M.M. Perera & H.L. Subasinghe

Performance of Arbuscular Mycorrhizal fungi associated with Cymbidium 30
bicolor against salinity stress
N.D. Dilhani, T. Nirosha, & K. Pakeerathan

Preparation and characterization of geopolymer composite containing fly ash 31
(FA) and rice husk ash (RHA)
S.V.R. De Silva, Y.G. Kondarage, M.B.A. Deemantha, & H.M.J.C. Pitawala

Characterizing phytoremediation of carcinogenic polycyclic aromatic 32
hydrocarbon naphthalene by Eichhornia crassipes (Mart.) Solms aquatic plant

M.T.D. Perera, P.K. Vithanage, U.K.A. Samarasinghe,

L.D.A.M. Arawwawala, & P.M. Colonne

Effect of tender shoot removal time on tuber yield of sweet potato 33
U.D.T. Perera, M.B. Weerasuriya, & D.A.B.N. Gunarathne

Effects of light intensity on the content of photoprotective compounds of 34
Tolypothrix sp. and Oscillatoria sp.
D.A.S. Niwunhella, H.B. Asanthi, & K. Masakorala

Assessing the ecological status of Muthukandiya wetland by using aquatic 35
macrophyte-based limnological condition index and water quality index
D.M.S.N.K. Dissanayake & W.M.D.N. Wijeyaratne

Diversity and abundance of Sea Urchins at selected locations of 36
Wellamadama and Devinuwara coastal areas, Matara, Sri Lanka and their

social impact

H.K. Dissanayake, D.A.G. Punchihewa, G.S.J. Rasangi, &

R.W.M.S.W. Unamboowe

Effects of aqueous seed extracts of Mangifera zeylanica and Persea americana 37
on enhancing in vitro tyrosinase activity
S. Gnanasekaram, V. Uthayaratnam, G. Ranganathan, & V. Udalamaththa

iv|Page Ruhuna Science Research Circle



University of Ruhuna Proceedings of 1% Ruhuna International Undergraduate
Sri Lanka Research Symposium
November 02, 2022

First report of phytoplasma infection on Sesamum indicum L. in Sri Lanka 38
W.N. Sudeera & S. Abeysinghe
Effects of Mangifera zeylanica, Persea americana, and Passiflora edulis seed 39

extracts on in vitro anti-tyrosinase activity
V. Uthayaratnam, S. Gnanasekaram, G. Ranganathan, & V. Udalamaththa

Antibacterial activity of leaf essential oils of Citrus crenatifolia and Citrus 40
reticulata: a comparative study

C.I. Amarasekara, S.S. Denagamagei, W.A.H.C.B. Weerakoon,

W.A.D.L. Wettasinghe, V. Udalamaththa, & S.R. Karunarathne

Use of cop operon of Staphylococcus epidermidis TWSL_17 in biosensor 41
construction
P.M. Wijayaweera, C.D. Wijayarathna, & D.M.C.C. Dissanayake

Comparison of the antibacterial activity between essential oils of Citrus 42
crenatifolia and Citrus sinensis against Staphylococcus aureus, Bacillus

cereus and Escherichia coli

W.A.H.C.B. Weerakoon, W.A.D.L. Wettasinghe, C.I. Amarasekara,

S.S. Denagamagei, V. Udalamaththa, & S.R. Karunarathne

Preliminary evaluation of Morinda citrifolia (Noni), Vitis vinifera (Grapes) 43
and Citrus sinensis (Sweet Orange) blended liquid formulation

W.M.D. Thilinika, H.M.D. Nayomi, R.R.S.P. Piyumantha, &

D.G.K. Bimsara

Optimization of temperature and pH of the transconjugant produced by genus 44
Lactobacillus and genus Lactococcus

E.W.D.H.T. Eththiligoda, M.B. Abeykoon, S.A. Kodikara, S. Refair,

N.K. Kaviratne, & D.S.R.K. Polegodage

Analyzing Relationship between Logistics Services in E-Commerce Sites & 45
Customer Satisfaction
G.M. Pubuduni P. Wijenayake

Effect of Digital Competence on Readiness for E-Business Operations: Study 46
based on Entrepreneurs in the Surfing Industry in the Matara District, Sri

Lanka

J.M.T.N. Jayawardena, B.M.D. Hansani, J.M.M. Sewwandi, S.J.M.N.

Thathsara, H.A.D. Sandeepani, Y.D. Divya, R.M.C.M. Rajapaksha,

T.W.S. Sumanasena, W.K Bimsara, & S.W.G. Madarasinghe

Causal relationship between major South Asian foreign currency returns and 47
major cryptocurrency returns

A.A. Lokeshwara, C.M. Gamage, H.N.S.G.A. Weerakoon, H.S. Liyanage, &

D.M.S.C. Wanninayaka

Executive Committee Members of the RUSREC 48
Other Members of the Organizing Committee 49
Review Panel 50
Technical Session Panel Members 51
Sponsors of RIURES’22 52

v|Page Ruhuna Science Research Circle



University of Ruhuna Proceedings of 1% Ruhuna International Undergraduate
Sri Lanka Research Symposium
November 02, 2022

Message from the Vice-Chancellor, University of Ruhuna

It is indeed a great pleasure to send my best wishes for the First International
Undergraduate Research Symposium of University of Ruhuna, organized by
the Ruhuna Science Research Circle (RUSREC) of the Faculty of Science.
This symposium will provide an excellent scientific forum for undergraduates
across the globe to communicate their research findings, share knowledge, and
establish research collaborations expanding the boundaries of knowledge
beyond the national level.

Importantly, RUSREC has given many opportunities for the students to
develop their organizing, leadership, teamwork, and innovative skills. This
conference would be a novel experience for them. Some of them will have a
once in life time experience to organize and witness a conference of this
nature.

| believe that the theme of the conference “Towards Broadening Horizons” is
the most suitable and timely needed topic to initiate research dialogue for data
driven development in our country. This is more so in the current context,
when the country needs the wisdom and energy of the young generations to
face the future challenges. As a leading national university, we are highly
dedicated to generating new knowledge and creating skillful graduates. In
achieving this goal, these kinds of events are of paramount importance.

Hence, | take this opportunity to thank the distinguished keynote speakers,
reviewers, the RUSREC team, staff members of the Faculty of Science for
their great effort to drive this event towards the success. Wholeheartedly, |
congratulate all the undergraduate presenters, and wish them all success in
future.

Senior Professor Sujeewa Amarasena
Vice Chancellor

University of Ruhuna

Sri Lanka
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Message from the Deputy Vice-Chancellor, University of Ruhuna

It is a great honor and privilege to write a message for the International
Undergraduate Symposium organized by RUSREC of the Faculty of Science.
On this occasion, as the Deputy Vice Chancellor of the University of Ruhuna,
| thank the RUSREC organizing committee of the International Undergraduate
Symposium for their strenuous effort in organizing this event and facilitating
the continuation of the faculty events amidst a difficult time. This will be a
very good opportunity for undergraduates from various parts of the world to
share their experiences in research.

Amid the varied and multi-faceted challenges posed by COVID-19 in 2020,
which are still continuing, the economic and social infrastructure of the
country experienced several setbacks in relation to both service delivery and
development activities. However, the strong infrastructure base of the country
served as a buffer and facilitated and continuation of economic activity, during
this period of unique challenges. Recently it has been widely discussed the
necessity to develop infrastructure in various segments in order to achieve the
development goals. There is no gainsaying that knowledge generated is
essentially required in every aspect of development in the current technology-
oriented world. 1 believe the knowledge shared at this conference will further
strengthen these efforts and this exercise will fit into the theme of the
conference.

COVID-19 forced this society to recognize all aspects of working and living
environments. In this scenario, society is realizing the importance of
knowledge in all areas to accustom to the current situation. In such context,
this conference will also offer some sort of guidance to work smart in a
pandemic-stricken world.

Finally, I also wish to congratulate the young researchers who are presenting
their valuable findings in this forum. Your work will definitely contribute to
the search for solutions to the problems encountered by Sri Lanka as a nation.

| wish this conference a great success.

Deputy Vice-Chancellor
Prof. E. P. S. Chandana
University of Ruhuna
Sri Lanka
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Message from the Dean, Faculty of Science, University of Ruhuna

It is with pleasure that | send this message as the Dean, Faculty of Science,
University of Ruhuna, to the Proceedings of the First International
Undergraduate Research Symposium 2022, organized by the Ruhuna Science
Research Circle.

Research is generally considered one of the most important objective measures
of a university’s quality, prestige, and standing in the world. Research plays a
pivotal role in the university’s vision and mission. Developing and
maintaining undergraduate research programs benefits students, faculty
members, and the university and prepares the next generation of experts and
researchers needed to meet the challenges of the world. Incorporating a
research component along with a sound academic foundation enables students
to develop independent critical thinking skills along with oral and written
communication skills. The research process impacts valuable learning
objectives that have lasting influence as undergraduates prepare for
professional service. With that intension academics involve in guiding
students to carry out meaningful research, development, and inventions &
innovations in undergraduate study programmes.

This conference aims to bring together undergraduates involved in diverse
fields so that they will have a forum to share their experiences, research results,
methods, and developments in their contemporary applications as we move
ahead in the 21st Century. The Proceedings book contains abstracts of such
papers presented at the Conference.

| would like to thank all the members of the organizing committee for their
hard work in making this event a success. My appreciation also goes to the
Vice Chancellor, Deputy Vice Chancellor, all our faculty members, the
sponsors, the distinguished participants, and all who have contributed papers
to this conference. | wish that this international and multidisciplinary
conference would be a productive event which provides young researchers a
truly transformative experience through a variety of knowledge and
perspectives to support their future endeavors.

Prof. D. H. N. Munasinghe
Dean,

Faculty of Science
University of Ruhuna

Sri Lanka
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Message from the Patron, Ruhuna Science Research Circle

Along with my warm wishes as the Patron of the Ruhuna Science Research
Circle (RUSREC) of the Faculty of Science of University of Ruhuna, it is a
special privilege and a great pleasure to announce the First International
Undergraduate Research Symposium of University of Ruhuna, organized by
RUSREC. In 2015 RUSREC introduced the first undergraduate research
symposium aiming to create a scientific forum for undergraduates of
University of Ruhuna to confer their research findings while improving their
inherent skills of independent research, communication, teamwork, and
leadership skills under the patronage of former patron Prof. Saman Chandana
Ediriweera. Continuous efforts of the RUSREC team brought the
undergraduate research symposium in 2018 to the national level, and in 2022
RUSREC is reaching another important milestone in this venture, expanding
its boundaries to the international level.

Generation of knowledge through research is highly important to the
progression of a country, and the voice of the talented youth should be loudly
heard. Enhancement of Innovative research skills of the undergraduates
through continuous encouragement and providing opportunities for scientific
communication is highly important to produce talented graduates. In this
scenario, we believe that this conference will be a great opportunity for the
undergraduates to speak the world, gain new knowledge, and cooperate with
global research communities.

Organizing this event was really challenging and I would like to convey my
sincere thanks to the RUSREC organizing team, editorial panel, reviewers,
academic and non-academic staff members of the Faculty of Science, and the
RUSREC undergraduate community for their invaluable support. While
extending my heartiest congratulations | wish all the very best to the
prospective presenters.

Senior Prof. P. Mangala C. S. De Silva
Patron

Ruhuna Science Research Circle (RUSREC)
University of Ruhuna

Sri Lanka
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