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Message from the Vice-Chancellor

As the Vice Chancellor of University of Ruhuna it gives me a great pleasure in issuing a
message for the 1* Undergraduate Research Symposium of Faculty of Science, University
of Ruhuna organized by Ruhuna Science Research Circle. The main aim of the event is to
provide an opportunity to the undergraduates to present and discuss their research findings
in a scientific forum. This event will also facilitate students to drive their mental and

physical powers towards finding solutions to the burning problems in the society through
research.

I believe that organizing this type of event will also provide many opportunities for the
undergraduates to improve their soft skills such as event organizing, leadership,
communication, creativity and time management etc. which are very essential skills
required to compete in today's global job market.

I wholeheartedly congratulate and wish the 1™ Undergraduate Research Symposium of the
Faculty of Science to be a success. I take this opportunity to thank all the students and
academic staff members those who are involved in organizing this event.

Senior Professor Gamini Senanayake
Vice-Chancellor

University of Ruhuna

Matara.
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Message from the Deputy Vice Chancellor

It is with great pleasure that I send this message to the first Undergraduate Symposium of
Faculty of Science, University of Ruhuna organized by Ruhuna Science Research Circle
on 4" November 2015. I wish that the symposium will be very helpful to enhance the
research culture among students of the Faculty of Science.

It is further expected that Undergraduate Symposium will continue to foster young
researchers in various fields. In addition, organising this type of event will help the
students to look at the world more vividly and develop various soft skills which will be
helpful for them to compete in the job market. I hope that this symposium will generate
new ideas, solutions and concepts for various problems that society suffers.

I would like to take this opportunity to thank all the members of Symposium Organising
Committee for their great effort. I commend those who have been working tirelessly to

organize this symposium and wish the first Undergraduate Symposium of Faculty of
Science every success.

Dr. A M.N. Alagiyawanna
Deputy Vice Chancellor
University of Ruhuna
Matara
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Message from the Dean, Faculty of Science

It is with great pleasure that I send this message for the proceedings of the First Student
Research Symposium of the Faculty of Science. With the objective of giving the
opportunity for students to develop their research skills, presentation skills as well as the
teamwork, the Faculty Board decided to start Student Research Symposium. The
responsibility of organizing the symposium is given to Ruhuna Science Research Circle
with the guidance of its patron Prof. E.P.S. Chandana, which provided a great experience
for students in organizing such activities.

I believe that the students' response was excellent in all aspects. Many groups have
conducted very interesting projects with excellent outputs, some of which could be
published in reputed journals after completing the work presented at the symposium
producing a quality research paper. Most of the presentations were at very high standard.
These projects have very well demonstrated the capabilities of students and the power of
team work. I am very happy that I had the opportunity, to work with one of the volunteered
groups of students in a project.

I appreciate the interest of all students who used this opportunity to gain their skills and
knowledge, and the staff who devoted their valuable time supervising the students,
especially, Prof. E.P.S. Chandana, who made a prime service for the success of Research
Circle and the Symposium. I believe that more students and staff will get involved in the
next year and produce results useful to the nation,

Senior Prof. W.G.D. Dharmaratna
Dean/Faculty of Science
University of Ruhuna

Matrara.
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Message from the Patron/Ruhuna Science Research Circle

Research and Development (R & D) is defined as a systematic activity combining both
basic and applied sciences, and aimed at discovering solutions to problems or creating new
goods and knowledge. In this regard Universities should play a pivotal role, especially
training young undergraduates to conduct research. Development of a research culture
among undergraduates, organization of the research symposium and discussion forums are
essential to produce quality researchers. Ruhuna Science Research Circle took this
initiative to organize the 1" Undergraduate Research Symposium in the Faculty of Science,
University of Ruhuna. This will open up a new avenue in the Faculty where young
undergraduates can develop many essential skills. I take this opportunity to thank the Vice
Chancellor, Deputy Vice Chancellor and the Dean of Faculty of Science for their enormous
and invaluable support extended towards this. I admire the effort taken by the organizing
committee and the office bearers of the Ruhuna Science Research Circle. I wish this trend
will gain more momentum and continue in the next year as well.

Associate Professor E. P.S. Chandana
Patron/Ruhuna Science Research Circle
Department of Zoology

University of Ruhuna,

Matara.
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P-01

Investigation of bioactive compounds present in two banana verities
(Kolikuttu and Embul) in Sri Lanka

H.S. Jayasundara
Department of Chemistry, University of Ruhuna, Matara.

Embul and Kolikuttu are two locally available banana (Musa sp.) varieties. Kolikuttu is
generally known as a healthy banana variety, whereas embul is one of the most available
varieties. Therefore, people consume Embul in higher amounts due to its availability than
Kolikuttu. As there are no reports available on scientific investigation on these two banana
varies, this study is focused on investigation of Embul and Kolikuttu for their chemical
composition and nutrient values. Banana samples were obtained from a local fruit shop
and they do not contain any post harvesting chemicals. Methanolic extracts of the two
bananas were prepared using maceration and it was subjected to phytochemical and
proximate analyses. Phytochemical screening showed the presence of tannins, and
glycosides, flavonoids and phenols in both verities. Proximate analyses showed presence
of 72.20%- moisture, 86.24% - carbohydrate, 3.63% - protein, 0.33% - crude fiber, 2.52% -
ash and1.04% - fat in Kolikuttu and 74.59% - moisture, 84.41% - carbohydrate, 1.81% -
protein, 0.25% - crude fiber, 2.40% - ash and 0.88% - fat in Embul, respectively. According
to this study Kolikuttu shows slightly higher nutritional value than Embul.

Key words: Embul, Kolikuttu, phytochemicals, proximate

Supervisor: Prof. (Mrs.)Vajira Bulugahapitiya, Department of Chemistry, Faculty of

Science, University of Ruhuna, Matara.
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P-02

Characterization of wastewater from a local
food processing industry

L.L. Hettiarachchi
Department of Chemistry, University of Ruhuna, Matara.

Food processing is one of the most important industries around the world and generally, a
huge amount of water is used in the production process. Wastewater generated needs to be
treated before releasing to the environment. This research aims to characterize the
wastewater released by a food processing industry located in Matara, Sri Lanka which
processes spices including Garcinia (Goraka), Pepper, Turmeric, Mustard, Chili and
Fenugreek. The raw waste and wastewater treated by conventional treatment were
characterized for their pH, temperature, TDS, conductivity COD, BOD,, and oil & grease
content. The untreated wastewater was unusually acidic with pH of 2.35. Its conductivity

and TDS were 1240pus and 477 ppm, respectively. Surprisingly wastewater was highly
contaminated with COD over 3000 ppm and BOD; over 800 ppm. Very low pH value

maybe due to the presence of acidic ingredients released by Garcinia waste.

Key words: Wastewater, Conventional treatment, Garcinia

Supervisor: Dr. S. Wanniarachchi, Department of Chemistry, Faculty of Science,
University of Ruhuna, Matara.

Faculty of Science, University of Ruhuna, Matara, Sri Lankg Pago 0l




Abstracts: Undergraduate Research Symposium
November 04, 2015

P-03

Aligning customer & supplier perspectives: A service &
value based approach

LU. Jayarathne
Department of Computer Science, University of Ruhuna, Matara.

The business service providers always find new ways and means to bring the business in
competitive edge. On the other hand, customers get confused with the availability of many
service providers for the same need. The aim of this paper is to provide a method for
aligning customer needs with available services or goods provide by different suppliers and
also to provide sharable understanding between both suppliers and customers. In this
approach, customer needs are modeled using goal tree and supplier's products are modeled
using Resource, Event and Agent (REA) ontology. New guidelines are proposed to match
these two perspectives. The proposed method describes how to align customer needs by
comparing attributes of particular product using MoSCoW method, and describes how to
select core supporting and optional bundle products required for consuming a particular
product. A case study from supply branch of university of Ruhuna is referred to evaluate the

proposed method.

Keywords: Resource P-event-agent (REA), Goal oriented requirement Engineering,
MoSCoW

Supervisor: Dr. J. A. Jeewanie, Department of Computer Science, F. aculty of Science,
University of Ruhuna, Matara.
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P-04

Phytochemical investigation of leaves of
Gymnema sylvestre (Masbedda)

M.G.S.H. Premathilaka
Department of Chemistry, University of Ruhuna, Matara.

Gymnema sylvestre is a medicinal plant belongs to Asclepiadoideae subfamily and it is
widely distributed in tropical Africa and Asia. In Sri Lanka, it is commonly known as
Masbedda. Its leaves are widely used in traditional medicine to treat many diseases such as
arthritis, anemia, osteoporosis, hypercholesterolemia, cardiomyopathy, asthma,
constipation, microbial infections, indigestion, and anti-inflammatory diseases. This herb
1s widely used for its application on diabetes treatment as its leaves have identified to
present sugar suppression effect. As there is not enough literature available on chemical
investigation of Masbedda grown in Sri Lanka, this study is focused to investigate
qualitative and quantitative phytochemical composition of leaves of G. sylvestre. The
methanolic extract of leaves was prepared using maceration procedure. Preliminary
phytochemical screening of methanolic extract showed the presence of variety of
important phytochemicals such as alkaloids, tannins, saponins, glycosides, phytosterols
and triterpenes, diterpenes, flavonoids and phenols. Subsequent phytochemical
quantification showed the presence of 0.0222 g of alkaloids, 0.0944 g of saponins, and
0.1014 g of flavonoids in the methanolic extract of the leaves. According to this
investigation, the leaves of G. sylvestre contains large amounts of important
phytochemicals which may responsible for its medicinal value.

Keywords: G. sylvestre, phytochemicals, qualitative and quantitative investigation

Supervisor: Prof. (Mrs.) Vajira Bulugahapitiya, Departmen of Chemistry, Faculty of
Science, University of Ruhuna, Matara.
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A literature survey results on Soursop as an effective
cancer treatment strategy

C.M. Rajapaksha
Department of Chemistry, University of Ruhuna, Matara

Annona muricata is a member of the Annonaceae family. It is also known as soursop,
graviola or guanabana. This is an evergreen plant that is mostly distributed in tropical and
subtropical regions of the world. During past  several years, interest has been growing in
using various underutilized fruits as medicines in the traditional system for treatment of
various ailments of humans. Soursop fruit has a wide range of health benefits including
cytotoxic, antileishmanial, wound healing, anti-microbial activity. It is also shown to have
anti-carcinogenic and genotoxic effect according to the refereed research articles
published in journals such as International Journal of Pharmacy and Pharmaceutical
Sciences, Food Research International Journal- Elsevier, Journal of Agricultural and Food
Chemistry, International Journal of Molecular Science. Different parts of the plant
contribute to different ethno-medicinal activities. Due to this reason soursop plant is used in
folk medicine. A comprehensive literature survey has been carried out to extract data on
phytochemical analysis and antioxidant activities of the Annona muricata plant, in some
of the selected peer reviewed journal articles. Based on the survey, most researchers were
able to isolate various phytochemicals from the fruit and among them acetogenin is one of
the major component present in the soursop plant. More than 100 annonaceousacetogenins
had been isolated from leaves, barks, seeds, roots and fruits of A. muricata. Moreover, it
has been reported that some of the phytochemicals present in the plant possess antioxidant
activities, which protect the body from cell damage caused by free radicals and peroxides.

Keywords: Annonamuricata, health benefits, folk medicine, antioxidant activity,

phytochemical

Supervisor: Dr. (Mrs.) H. Manawadu, Department of Chemistry, Faculty of Science,
University of Ruhuna, Matara.
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P-06
Heavy metal pollution around a landfill site

M.G.T.T. Marasinghe
Department of Chemistry, University of Ruhuna, Matara

Environmental pollution due to landfill leachate has given rise to a number of studies in
recent years. Heavy metal is a source of environmental pollutant affecting the aquatic and
terrestrial ecosystems. Main sources of heavy metal pollution are industrial waste,
domestic sewage and landfills. Heavy metal in landfills affect the soil around sites. Wastes
such as metal waste components(food cans and scrap metal), indiscriminate dumping of
household hazardous waste and electronic waste such as batteries and old computers are in
the landfills. The release of heavy metal to surroundings is a serious environmental
concern and a threat to public health and safety. It is important to identify whether there is
any risk of contaminating the environment due to heavy metals in landfill leachate.
Therefore, the objective of this research is to determine the risk of soil pollution by heavy
metals in landfill leachate produced by one of the municipal solid waste dumping sites in
Weligama, Sri Lanka. Soil samples from the landfill site were collected, digested with
conc. HNO,; and analyzed for some heavy metals such as Zn, Ni, Cu and Pb using Atomic

Absorption Spectrophotometry (AAS). The average lead content of the landfill site was

54.7 ppm, and that of the cultivated land was 52.8 ppm. The lead content of water samples
collected from both sites varied from 0.18 to 0.50 ppm.

Key words: Landfill leachate, heavy metals, soil, water, pollution

Supervisor: Dr. K.R. Fernando, Department of C hemistry,

Faculty of Science, University
of Ruhuna, Matara
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P-07

Comparison of fuel properties of some selected biomass

N. P. Paranagama
Department of Chemistry, University of Ruhuna, Matara

Industrial waste management is an important and difficult task that needs to be handled
very carefully by any industry. Geocycle process in Holcim Lanka (Pvt.) limited provides
the best solution for industrial waste management in Sri Lanka. Various industries produce
sludge during waste water purification processes, and they should be destroyed in a proper
manner. At Holcim, this sludge is destroyed in kilns. However, as sludge contains high
level of moisture, rice husk and saw dust are mixed with sludge to reduce moisture in the
preprocessing stage, before put them in the kiln. Market availability of these two materials
is low due to high demand from other industries. The main objective of this project is to find
economically viable, effective and readily available biomass sources to replace rice husk.
The study was carried out for seven plant materials; dry coconut branches, tea waste, paddy
straw, Pinus sp. needles, Panicum sp. leaves, Casuarinasp. leaves and Gliricidia sp. leaves.
Fuel properties such as gross calorific value, net calorific value, moisture content, volatile
matter content, ash content and sulphur content were determined. By considering
effectiveness, availability fuel properties and economical factors, coconut branches are
selected as the most suitable biomass source to replace rice husk.

Key words: Biomass, fuel properties, sludge, rice husk, coconut branches

Supervisors: U. Jayakody and A. Piyathilaka, Geocycle, Holcim Lanka (Pvt.) Ltd., Putlam,
Sri Lanka
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P-08

Optimized patient care flow management: A process mining approach

N.M.N.K. Nawarathna
Department of Computer Science, University of Ruhuna, Matara.

Optimization of patient care-flow processes is vital to provide better healthcare facilities to
patients. Hence, management of patient care-flow process is essential. In this research
work, mining approach is carried out to obtain meaningful knowledge about these care-
flows. The research demonstrates the applicability of process mining using a real case of a
cardiology treatment process in Sri J ayewardenepura General Hospital. Using a variety of
process mining techniques, the healthcare process was analyzed from three different
perspectives: the control flow perspective, the organizational perspective and the
performance perspective. In control flow perspective, a process model was derived for all
cases, clustering techniques were applied to divide a process logs and the big cluster was
selected as the most frequently used paths. In organizational perspective, on social
network mining was elaborated to provide insights into the collaboration between
departments in the hospital. In performance perspective, treatment handling problems of
care flow was found by using the results which is obtained from the control flow
perspective. In order to do so, relevant event logs were extracted from the hospital's
information system and were analyzed using the ProM framework. DISCO software was
used to visualize the insight care paths. Finally, a model was built for the optimized patient
care flow based on the results of these three major perspectives. The model shows that
process mining can be used to facilitate the customized and optimized care flow
management.

Keywords: Process mining, Care flow management, ProM

Supervisor: Dr. J.A. Jeewane, Department of Computer Science, Faculty of Science,
University of Ruhuna, Matara.
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P-09

Reducing viscosity of sludge by emulsification

B.S.S. Pathirana
Department of Chemistry, University of Ruhuna, Matara

Wastewater and sludge from industries have become a serious problem in developing
countries as industrialization and urbanization keep on increasing. Managing sludge is a
problem for many industries in Sri Lanka due to the inadequate space to dispose them. At
present the typical ways of sludge disposal include landfill, agricultural disposal, anaerobic
digestion, sludge compost and incineration. But these methods are subjected to strict
regulations and also likely to produce potential secondary pollution. In Geocycle Holcim
Lanka (Pvt) Ltd, sludge is co-processed in the clinker manufacturing process. Co-
processing is highly efficient and there are no residues, hence, it does not affect the quality
of cement. In order to reduce the moisture content of sludge, it is mixed with saw dust in 1:1
ratio in Geocycle process. Then it is co-processed as solid, but the sludge volume would be
increased. This project was undertaken to convert semi solid sludge into a liquid form, so
that it can be co-processed as a liquid. Heating, blending, and emulsion formation are the
most common methods used in converting semi-solid to liquid form and the progress of
which can be monitored by viscosity measurements. Emulsion formation is the most
convenient method of all. In this project Sodium Lauryl Sulphate(SLS) was used as the
emulsifier and heavy polar crude oil was used to stabilize emulsification process. Best ratio
of sludge to surfactant was determined to be 200 to 1.

Key words: Sludge, emulsification, viscosity

Supervisors: U. Jayakody and A. Piyathilaka, Geocycle, Holcim Lanka (Pvt.) Ltd., Putlam.
Sri Lanka
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P-10

Representation of mental state of agents in agent
oriented software engineering

U H.WA. Hewage
Department of Computer Science, University of Ruhuna, Matara.

Agent-oriented software engineering (AOSE) paradigm represents an interesting means of
analyzing, designing and building complex, distributed and intelligent software. However,
most of the AOSE methodologies have several issues to be improved such as adaptability,
mobility and mental state. The objective of this research is to propose a model to represent
the mental state of agents using goal modeling concepts according to the Business
Motivation Model (BMM). This model would help agents to make decisions by
considering all the background factors, when they are selecting relevant tasks to achieve a
goal. The concepts of the Toulmin argumentation model are also used to improve the
decision making criteria of the artifact. Finally, proposed model would be applied to a

small case study for the evaluation.

Keywords: AOSE methodology, Business Motivation Model, Toulmin argumentation

model

Supervisor: Dr. Tharaka lllayperuma, Department of Computer Science, Faculty of

Science, University of Ruhuna
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P-11

Modeling service quality factors to support description of
restful web services

M.A.N.D. Sewwandi
Department of Computer Science, University of Ruhuna, Matara

REST is a lightweight architecture for designing networked hypermedia applications.
Currently, REST is only focusing on providing functionalities rather than considering the
quality of services it provides. But when web services are used for businesses or day to day
purposes, it is very useful to know about qualities which are provided by web services. In
this research, a set of convenient quality factors are presented for REST by categorizing
them into two main categories as business and system perspective. A Meta model is
presented representing those factors descriptively with both human and machine readable
way, making it easy for the developer to implement the description of the web service. This
qos description helps the service consumer to select the most suitable web service
according to his requirements among many web services which provide the same service.

Keywords: REST, quality of service, Meta model

Supervisor: Dr. Tharaka Illayperuma, Department of Computer Science, Faculty of

Science, University of Ruhuna, Matara.
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P-12
Hybrid model for web testing

D.N. Madurapperuma
Department of Computer Science, University of Ruhuna, Matara

Web development is one of the fastest growing techniques in IT field. To ensure error and
bug free web product it should be tested thoroughly. If both Manual and Automated Testing
Techniques (MATT) are used concurrently, this goal can be accomplished. When MATT is
considered individually, there are positive and negative factors. In this paper, a keyword
driven technique is proposed which helps to bring MATT together to solve the problem of
“How to ensure the quality of modern web projects at low cost?”. According to current 1
literature, manual testing is essential to ensure error and bug free web product while |
automated testing fulfills the time target of quality assurance process. The main objective |
of this research is to propose a keyword driven web testing method to ensure error and bugs
free web product. The proposed method should work for every modern web development
technique, it also should adaptable to future changes of web industry. To ensure those
qualities in proposed method, four modern web sites have been tested (requirements are
known) using proposed method. The tool developed here takes 6-8 seconds average time
for one activity and tester can easily identify the errors of test scripts while other _
automation tool takes 4-6 seconds and does not provide capability to identify test script |
errors. For manual testing, this value is around 300 seconds. |

Keywords: Automated Testing, Manual Testing, Web testing

Supervisor: Ms. W.A. Indika, Department of Computer Science, Faculty of Science,
University of Ruhuna, Matara
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