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The College of Agriculture, Engineering and Science would like to express its grateful thanks to the

Jfollowing external partners of the 2017 College Postgraduate Research and [nnovation Bay:
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The College of Agriculture, Engineering and Science would like to express its grateful thanks to
the following internal partners of the 2017 College Postgraduate Research and Innovation Day:
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UKZN School of Agricultural, Earth and Environmental Sciences
UKZN School of Chemistry and Physics

UKZN School of Engineering

UKZN School of Life Sciences

UKZN School of Mathematics, Statistics and Computer Science
UKZN Information and Communication Services Division
UKZN InQubate

UKZN Research Office

African Centre for Crop Improvement (ACCI)

Astrophysics and Cosmology Research Unit (ACRU)

Catalysis Research Group

Centre for Composite Materials

Centre for Quantum Technology

Centre for Radio Access and Rural Technologies (CRART)
Centre for Water Resources Research (CWRR)

DST-NRF SARChI Chairs

National Astrophysics and Space Science Programme (NASSP)
National Institute for Theoretical Physics (NITheP)

Pollution Research Group (PRG)

Thermodynamics Research Unit (TRU)

X3

¢

Dr Akshay Saha

Dr Andrew Swanson

Dr Brenda Moodley

Dr Michael Brooks

Dr Mzamo Shozi

Dr Roshila Moodley
Professor Ademola Olaniran
Professor Bice Martincigh
Professor Cristina Trois
Professor Hongjun Xu
Professor Jules-Raymond Tapamo

Professor Neil Koorbanally
Professor Onisimo Mutanga
Professor Prathieka Naidoo
Professor Ross Robinson

Professor Thomas Afullo

Professor Theresa Coetzer
Professor Sivakumar Venkataraman
Professor Sreekantha Jonnalagadda
Professor Steve Johnson

Professor Sunil Maharaj

Professor Vincent Nyamori
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The College of Agriculture, Engineering and Science would like to express its grateful thanks to
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the following exhibitors at the 2017 College Postgraduate Research and Innovation Day:

AGRICULTURAL RESEARCH COUNCIL (ARC)

ALLAN GRAY

ANTON PAAR

ARMSCOR

BOSCH ULWAZI

CELTIC MOLECULAR DIAGNOSTICS

CITRUS ACADEMY

ELSEVIER B.V

ESKOM

FOSCHINI GROUP

INDUSTRIAL ANALYTICAL (PTY) LTD

INQABA BIOTECHNICAL INDUSTRIES

KANTAR SOUTH AFRICA

LASEC SOUTH AFRICA (PTY) LTD

METROHM

MONEY 4 JAM

MINTEK

NATIONAL ASTROPHYSICS AND SPACE SCIENCE PROGRAMME (NASSP)
PERKINELMER SOUTH AFRICA

SEPARATION SCIENTFIC SA (PTY)LTD

SHALOM LABORATORY SUPPLIES CC

SOUTH AFRICAN NATIONAL ACCREDITATION SYSTEM (SANAS)
TECHNOLOGY INNOVATION AGENCY (TIA)

TRILAB SUPPORT

UKZN AFRICAN CENTRE FOR CROP IMPROVEMENT (ACCI)
UKZN ASTROPHYSICS AND COSMOLOGY RESEARCH UNIT (ACRU)
UKZN CENTRE FOR RADIO ACCESS AND RURAL TECHNOLOGIES (CRART)
UKZN COLLEGE OF AES: COLLEGE OFFICE

UMGENI WATER

UNITED SCIENTIFIC SOUTH AFRICA

WHITEHEAD SCIENTIFIC (PTY) LTD

WIRSAM SCIENTIFIC AND PRECISION EQUIPMENT (PTY) LTD
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The College of Agriculture, Engineering and Science would like to express its grateful thanks to
the School of Chemistry and Physics, who in conjunction with the College Public Relations Office
coordinated the 2017 Postgraduate Research and Innovation Day. The 2017 Committee consisted

of the following staff:
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Professor Thomas Konrad — Chair <>

Dr Giuseppe Pellicane
Dr Matthew Moodley
Dr Sally Frost

Dr Zolile Mtumela

Asok Rajah
Bheki Mthembu
Leena Rajpal
Moira Bolton

Sashlin Girraj

The College of Agriculture, Engineering and Science would like to express its grateful thanks to

the following judges of the 2017 College Postgraduate Research and Innovation Day:

School of Agricultural, Earth and Environmental Sciences

Dr Alistair Clulow
Dr Lembe Magwaza
Dr Lloyd Baiyegunhi
Dr Nicky Tyler

Dr Alan Matthews
Dr Brenda Moodley
Dr Karin Pruessner
Dr Mervlyn Moodley
Dr Moolla Suleman
Dr Mzamo Shozi

Dr Roshila Moodley

Dr Sandile Hadebe
Dr Saumitra Misra
Professor Mark Laing

Professor Michael Chimonyo

School of Chemistry and Physics

Dr Siphamandla Sithebe

Dr Zikhona Tywabi-Ngeva
Professor Neil Koorbanally
Professor Richard Mace

Professor Sivakumar Venkataraman
Professor Sreekantha Jonnalagad

Professor Werner van Zyl



School of Engineering

« Dr Akshay Saha % Dr Chiemela Onunka

« Dr Andrew Eloka-Eboka % Dr Elena Friedrich

< Dr Andrew Swanson % Dr Nishani Harinarain

« Dr Arman Goudarzi %+ Professor Jules-Raymond Tapamo

School of Life Sciences

+«+ Dr Dalene Vosloo +« Dr Taurai Mutanda

+ Dr Karen Pillay ¢ Professor Shahidul Islam
s Dr Matthew Adekele + Professor Ursula Scharler
+«+ Dr Shakira Shaik + Professor Yogis Naidoo

School of Mathematics, Statistics and Computer Science

% Dr Absalom Ezugwu +« Dr Tosin Mewomo

% Dr Faraimunashe Chirove % Mr Edgar Jembere

% Dr Gareth Amery < Mr Jean Medard Ngnotchouye
« Dr Mfanafikile Don Mhlongo < Mr Luke Vorster

< Dr Riven Narain % Mrs Rosanne Els

% Dr Sivuyile Mgobhozi % Professor Serestina Viriri

External Stakeholders

X3

A

Botlhale Mosoane - Allan Gray

Christopher Williams - Allan Gray

Donna Berjak - KZN Department of Agriculture and Rural Development

Janet Taylor - KZN Department of Agriculture and Rural Development

John Cato — Engineering Council of South Africa

Khangelani Mkhathini - KZN Department of Agriculture and Rural Development
Nandi Mtsokoba - Transnet

Nomfuzo Mkhize - KZN Department of Agriculture and Rural Development

Ron Braunstein — Sappi

Sabelo Mzimela — Transnet

Subhash Jagannath - Ethekwini Municipality

Thabiso Mudau - Agriculture Research Council

Technology Innovation Agency

s KwaZulu-Natal Regional Office of Technology Transfer-Charlotte Mashaba
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MESSAGES OF SUPPORT

The research community from the College of Agriculture, Engineering and
Sciences continues to set the pace in terms of research outputs produced
across the university. An important part of the new UKZN Strategy (2017-
2021) is the emphasis it places on growing the impact of the research that is
produced at UKZN. Impact can be measured in terms of the influence our
research has on the community in which we function, the manner in which it
impacts on the policy environment but also the citations our published
research attracts from the broader research community. This requires a

focus on high impact journals and increasing the international
collaborations, we engage with. These two factors alone will significantly strengthen the research profile of
UKZN. Please use the opportunity afforded by this event to encourage all our students and academics to build
their research profiles and to focus on the quality of the research produced to ensure that UKZN becomes well
known for the transformative character of its research.

Dr Albert van Jaarsveld, Vice-Chancellor and Principal: UKZN

One of the most influential scientists of our modern times, Albert Einstein
stated, “If we knew what it was we were doing, it would not be called research,
would it?" Given the pace at which our world is changing, it is no wonder that
the human race is rapidly under pressure to become experts — to know more

and more about less and less. The big challenge for us is to rapidly discover,

inform and implement our small and big discoveries to make real changes. We
have economic, environmental, health and cultural questions to respond to,

for the benefit of the present and future generations. The mission of UKZN is

to be relevant to our local communities, South Africa and the world. Our
postgraduate students have made it possible for UKZN to deliver on its mission. The College Research Day is
a significant moment for UKZN to highlight the efforts and successes of our students and their supervisors.
Every presentation on this day is valuable. We are thankful to all students who took time to share their
knowledge with us.

Professor Albert Modi, Deputy Vice-Chancellor (Acting): College of AES, UKZN
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Welcome to the seventh College of Agriculture, Engineering and Science
Postgraduate Research day organised this year by the School of
Chemistry and Physics in collaboration with the College Public
Relations team. We are striving to ensure that the research carried out
by our postgraduate students is relevant to society and contributes to the
wellbeing of South Africans. In doing so, we are actively seeking
collaboration and partnerships with industry and with all relevant role
players. This event highlights the cutting-edge research conducted by

our postgraduate students and provides them with an opportunity to
present their work to peers, academic staff and research partners. | would like to thank and congratulate the
large number of postgraduate students who showed the courage and enthusiasm to present their work today.
The format of this occasion is very similar to what students can expect at national and international
conferences, with parallel sessions and poster sessions. Many students have used occasions such as this to
hone their presentation skills, and have gone on to win awards at international conferences. Behind every
postgraduate student is a supervisor or supervisory team, who challenges, encourages and today will be
sharing in your success — we salute you. We are grateful to all the sponsors whose generous contributions
made this day possible.

Professor Kevin Kirkman, Dean: Research, College of AES, UKZN



Z
. YAKWAZULU-NATALI

&, UNIVERSITY OF ™
== KWAZULU-NATAL

K INYUVESI

College of Agriculture, Engineering and Science
Postgraduate Research and Innovation Day 2017
Westville Campus

PROGRAMME: RESEARCH DAY
Thursday 26 October 2017, T Block, Westville Campus

08:00 — 08:50 Registration — Guests, Judges and Exhibitors: Downstairs T Block entrance,
Posters, oral & General Attendees: Upstairs
Innovation Stream: Outside T4
08:55 OPENING PLENARY (T1) Professor Kevin Kirkman, Dean of Research, CAES
08:55 —09:15 Introduction — Professor Thomas Konrad, School of Chemistry and Physics
Official Welcome — Professor Deresh Ramjugernath, Deputy Vice-Chancellor, Research
Role of InQubate — Mrs. Suvina Singh, Director, UKZN InQubate
09:15 — 09:45 Keynote Lecture — Professor Andrew Forbes, School of Physics, University of the
Witwatersrand
Science can be done anywhere, by anyone?
09:50 — 11:10 Session 1 — ORAL PRESENTATION
Time/ T5 T6 T1 T2 T7
Venue SAAES SLS SCP SE SMSCS
09:50 - 10:10 | SAEES-0-01 SLS-0-01 SCP-0-01 SE-0O-01 SMSCS-0-01
Dlamini Z Cozien R Adebisi M Biyela P Adeyemi R
10:10 - 10:30 | SAEES-0-02 SLS-0-02 SCP-0-02 SE-0-02 SMSCS-0-02
Jagarnath M Eregie SB Amollo T Garber S Aibinu M
10:30 - 10:50 | SAEES-0-03 SLS-0-03 SCP-0-03 SE-0O-03 SMSCS-0-03
Mchunu L Erukainure O Ezekiel | Hassanalizadeh R Brassel B
10:50 - 11:10 | SAEES-0-04 SLS-0-04 SCP-0-04 SE-0-04 SMSCS-0-04
Mkhabela S Isah M B Gaitho F llunga G | Dhlamini N
11:10-11:40 Tea
11:40 — 13:00 Session 2 - ORAL PRESENTATION
Time/ T5 T6 T1 T2 T7
Venue SAAES SLS SCP SE SMSCS
11:40-12:00 | SAEES-0O-05 SLS-0-05 SCP-0-05 SE-0O-05 SMSCS-0-05
Mthethwa N Jacobs C Govender P Kakonke G Gatabazi P
12:00 - 12:20 | SAEES-0-06 SLS-0-06 SCP-0-06 SE-0O-06 SMSCS-0-06
Musokwa M Mdlalose T Majola M Mwenje R Gishu M D
12:20 -12:40 | SAEES-O-07 SLS-0-07 SCP-0-07 SE-O-07 SMSCS-0-07
Muzah O Moyo C Mbuyise X Nabangala M Joel L O
12:40-13:00 | SAEES-0-08 SLS-0-08 SCP-0-08 SE-O-08 SMSCS-0-08
Ngcobo B Mukundwa A Mpofu K Ogbodo E Matondo D




12:00 — 13:00 Early Lunch for Poster Presenters and Poster Judges

13:00 — 14:00 Lunch

13:00 — 14:00 Poster Viewing, Presenting and Judging

14:00 — 15:20 Session 3 — ORAL PRESENTATION

Time/ T5 T6 T1 T2 T7
Venue SAAES SLS SCP SE SMSCS
14:00 — 14:20 | SAEES-0-09 SLS-0-09 SCP-0-09 SE-0-09 SMSCS-0-09

Ngema M A Naidoo N Ogundare S Ogunboyo P T Mohanlal R
14:20 — 14:40 | SAEES-O-10 SLS-0-10 SCP-0-10 SE-0-10 SMSCS-0-10
OjoT Ngobese L Onunga D Sinclair P Monyei C
14:40 — 15:00 | SAEES-0O-11 SLS-0O-11 SCP-O-11 SE-O-11 SMSCS-0-11
Shabalala M Sanusi | Padayachee D Singh | Mphahlele E
15:00 - 15:20 | SAEES-0-12 SLS-0-12 SCP-O-12 SE-0-12 SMSCS-0-12
Ximba S Tshingana B Philip L Sutcliffe R Nasejje J

15:20 — 15:50 Finalisation of Judging and Tea

15:50 — 16:40 Prizegiving (T1): MC: Professor Kevin Kirkman, Dean of Research, CAES

Dr Albert van Jaarsveld, Vice-Chancellor
Professor Albert Modi, Deputy-Vice-Chancellor (Acting), CAES

16:40 — 16:50 Lucky Draw Prizes

16:50

Closing
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CAES INNOVATION STREAM HOSTED BY UKZN INQUBATE

09:50-11:10  Session 1 (T4)

09:50 UKZN InQubate
Suvina Singh, Director: IPC

10:00 To patent or not to patent? That is the question.
Yogani Reddy, Associate, Spoor and Fisher

10:15 Innovative Research Competition (4 minute pitch, 4 minute questions):

1. Biological and molecular characterisation of South African bacteriophages
infective against Streptococcus dysgalactiae, Streptococcus agalactia and Staphylococcus
aureus, predominant causal agents of bovine mastitis - Caleb Pillay

2. Autonomous Brick Rehabilitation System - Danese Govender

3. Cleanville - ENACTUS UKZN

4. Application of Cognitive Radio based Sensor Network (CRSN) in Smart Grids for holistic,
efficient monitoring and control - Emmanuel Utochukwu Ogbodo

11:00 Pre-judging

11:10-11:40 Tea
11:40 - 13:00 Session 2 (T4)

11:40 At the interface between technology, marketing, innovation and business success
Philipp Steiner, CEO ConnectingTheDots and Biomass.Market; Director DalinYebo Trading and
Development, Bioeconomic Developments NPC and Cobelec; Global Cleantech Innovation
Programme Alumnus and Mentor

12:00 Innovative Research Competition (4 minute pitch, 4 minute questions):
5. Assessment and Mitigation of Voltage Rise and Reverse Power Flow in LV Distribution
Network under High PV Penetration - Zama Gogo
6. Design and construction of a DDS based function generator - Kreason Aaron Naidoo
Autonomous unicycle - Kavir Sewlall
8. Genetic engineering of E.coli for the production of polylactic acid and/or
polyhydroxyalkanoates - Robynn-Lisa Paul
9. Valorisation of waste chicken feathers: Production of high value materials -
Tamrat Tesfaye Yimer

~

12:50 Pre-judging
13:00 —14:00 Lunch and Poster/Exhibit Viewing
14:00 - 15:20  Session 3 (T4)

14:00 Bridging the gap between academia and the market
David Jarvis and Sehapa Moeletsi, Liselo Labs



14:15

15:00

15:10

15:50

Student Business Competition (3 minute pitch, 2 minute questions):

Fitr - Sithembiso Mjoko & Sesethu Ezile Mhlana
Green Team - Nkosinathi Emmanuel Madlala
Nurish - Mzwandile Zulu

Vula - Lloyd Gordon

MoonpArk® - Sibonelo Junior Malakiya
Djselection - Mangoba Mfusi

Launch Pad - Serini Reddy

No ak~kowbdpE

EDTEA Technology Transfer Fund
Thembalihle Ndlovu

Final Judging and networking session with judges

Winners announced at main prizegiving event

10
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SCIENCE MEETS ARTS AT RESEARCH DAY

This year, expect to see something a little different among the displays at the postgraduate research day of the
College of Agriculture, Science and Engineering. Science students from the College have been collaborating
with Fine Arts students from UKZN’s Centre for Visual Arts (CVA) in Pietermaritzburg, with the goal of
producing art that is inspired by, or helps to express, their scientific research. The collaboration is chaired by
Dr Kathy Arbuckle from CVA and physicist Professor Thomas Konrad (School of Chemistry and Physics).
Although conceived as being located at opposite ends of cultural development, a fusion of arts and science has

the potential to produce better contemporary arts and more holistic sciences.

A striking feature of the Science meets Arts endeavour at UKZN thus far has been the enthusiasm of all
involved for cross-disciplinary engagement and connections. Both scientists and artists have had the
opportunity to think and communicate beyond the traditional boundaries of their respective fields. For this
reason, the current ‘experiment’ between the sciences and visual arts at UKZN may pave the way to further

interdisciplinary collaborations between our schools and colleges.

What can research day participants expect to see at the event? Seven groups will display the results of their
collaborations, which range from an artistic interpretation inspired by the physical process when the body’s
cells fight invasive, disease-causing microbes, to an installation of waves that suggest the possibility of turning
back time, to a computer game based on fish ecology. In the spirit of practice-led research (PLR), a dominant
paradigm in contemporary arts scholarship, projects are open-ended and results are provisional, leading to

future iterations or points of departure. Watch this space!

11
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Keynote Lecture
Science can be done anywhere, by anyone?
By
PROFESSOR ANDREW FORBES — SCHOOL OF PHYSICS,
UNIVERSITY OF THE WITWATERSRAND

Abstract:
What does it take to do great science? Can it be done by anyone, anywhere? In this talk, I will use anecdotal
stories to share the random walk that science sometimes takes us on, how great things can be achieved from

the most humble of beginnings, and how greatest comes from within, if only you can find it.

Biography:

Andrew Forbes studied Physics at the University of Natal and received his
PhD in 1998. From 1999, he spent several years working as an applied laser
physicist, where he helped develop a laser company from a small start-up
to a medium-size enterprise. During this time, much of it as technical
director of the company, he led the development of several laser systems,
which are now in use at blue chip institutes around the world. In 2005,
Andrew decided to return to more research-orientated activities and joined
the CSIR National Laser Centre where he was Chief Researcher and
Research Group Leader of the Mathematical Optics group. Ten years later,
in 2015, Andrew moved to Wits University as a Distinguished Professor

where he has started a new group working on Structured Light.
Andrew chairs or serves on the committees of several international conferences, is an editorial board member
for two journals, is a Fellow of SPIE and the OSA, a founding member of the Photonics Initiative of South
Africa and an elected member of the Academy of Science of South Africa. He is an active populariser of
science through numerous popular articles, television shows and radio contributions, and runs a programme to
advance photonics at previously disadvantaged institutions. In 2015, Andrew won a national award for his
contributions to Photonics in South Africa over the past decade. Andrew spends his time having fun with the
taxpayers’ money, continuing his love affair with laser beams and resonators, digital holography, orbital

angular momentum and quantum optics.

12



ORAL PRESENTATIONS (T5)

Time Room T5 ‘ Title ‘ Page No.
09:50-11:10 Session 1 Chair: Professor Michael Chimonyo
09:50-10:10 SAEES-0-01: Zibuyile Testing and evaluation of a newly installed 27
Dlamini agrometeorology instrumentation mast (AlM)
MSc web-based system in a rural school in
School of Agricultural, Earth and Swayimana, KwaZulu-Natal, South Africa
Environment Sciences
10:10-10:30 SAEES-0-02: Meryl Object-based mapping of urban features: 28
Jagarnath A case study of Durban (EThekwini) Metro
PhD
School of Agricultural, Earth and
Environment Sciences
10:30 - 10:50 SAEES-0-03: Lindani Evaluation of tepary bean germplasm under 28
Mchunu drought-stressed and non-stressed conditions
MSc using morphological traits
School of Agricultural, Earth and
Environment Sciences
10:50-11:10 SAEES-0O-04: Silindile Assessment of drought tolerance in selected 29
Mkhabela bread wheat genotypes through agro-
MSc morphological traits, proline and sugar content
School of Agricultural, Earth and
Environment Sciences
11:40 - 13:00 Session 2 Chair: Professor Michael Chimonyo
11:40-12:00 SAEES-0-05: Nomalungelo Influence of protein and vitamin E dietary 30
Mthethwa supplementation on body condition scores in
MSc lambs naturally infected with nematodes
School of Agricultural, Earth and
Environment Sciences
12:00-12:20 SAEES-0O-06: Misheck Evaluation of the dry matter yield of Panicum 30
Musokwa maximum intercropped with pigeonpea and
PhD Sesbania sesban
School of Agricultural, Earth and
Environment Sciences
12:20-12:40 SAEES-0-07: Onismo Muzah | Quantifying the magnitude of household 31
PhD vulnerability to rural food insecurity in
School of Agricultural, Earth and Rushinga district, Zimbabwe
Environment Sciences
12:40-13:00 SAEES-0-08: Bonga Ngcobo | Post-harvest treatments to enhance the colour 32
MSc development and fruit quality of cherry tomato
School of Agricultural, Earth and (Solanum lycopersicum L.)
Environment Sciences
14:00 — 15:20 Session 3 Chair: Professor Michael Chimonyo
14:00 - 14:20 SAEES-0-09: Ayanda Ngema | The use of Trichoderma harzianum (strain kd) 32
MSc to ameliorate drought stress in selected crops
School of Agricultural, Earth and
Environment Sciences
14:20 - 14:40 SAEES-O-10: Temitope Ojo Determinants of adaptation strategies to 33
PhD climate change by rice farmers in Southwestern
School of Agricultural, Earth and Nigeria: a multivariate Probit approach
Environment Sciences
14:40 - 15:00 SAEES-O-11: Mlungisi The influence of declining hydrometeorological 34

Shabalala

MSc

School of Agricultural, Earth and
Environment Sciences

networks on hydrological modelling: a model
confirmation case study from the Thukela
Catchment

13



15:00 — 15:20 SAEES-0-12: Sinethemba Detection, differentiation and genome analysis 34
Ximba of potato virus Y isolates infecting potato
PhD (Solanum tuberosum L.) in the Msinga area in
School of Agricultural, Earth and KwaZulu-Natal, Republic of South Africa
Environment Sciences

ORAL PRESENTATIONS (T6)
Time Room T6 ‘ Title ‘ Page No.

09:50-11:10 Session 1 Chair: Professor Ursula Scharler

09:50-10:10 SLS-0-01: Ruth Cozien Pollinator-driven divergence among popula- 36
PhD tions of the Drakensberg iris, hesperantha
School of Life Sciences coccinea

10:10-10:30 SLS-0-02: Stella Eregie Isolation of microalgae and determination of 36
MSc optimal parameters for the biodegradation of
School of Life Sciences petroleum wastes produced by industry

10:30 - 10:50 SLS-0-03: Ochuko Enhanced brain glucose uptake effects of 37
Erukainure vernonia amygdalina is associated with the
PhD alteration of redox imbalance
School of Life Sciences

10:50-11:10 SLS-0-04: Murtala Isah A study on typanosoma copper proteins 38
PhD
School of Life Sciences

11:40-13:00 Session 2 Chair: Professor Ursula Scharler

11:40-12:00 SLS-0-05: Carrie Jacobs Sponge-associated bacterial extracts as quorum 38
MSc sensing inhibitors of pseudomonas aeruginosa
School of Life Sciences

12:00-12:20 SLS-0-06: Thabani Mdlalose | Untargeted metabolomics analyses of cultured 39
MSc dusky kob argyrosomus japonicus in South
School of Life Sciences African aquaculture

12:20-12:40 SLS-0-07: Calvin Moyo Extracellular redox cycling and hydroxyl radical 40
PhD production occurrence in lichenized
School of Life Sciences ascomycetes

12:40 -13:00 SLS-0-08: Andrew Oral delivery of insulin into streptozotocin 41
Mukundwa induced diabetic rats using a novel insulin
PhD formulation
School of Life Sciences

14:00 — 15:20 Session 3 Chair: Professor Ursula Scharler

14:00 - 14:20 SLS-0-09: Natalie Naidoo Methylation profiling and validation of 41
MSc candidate tDMSs for identification of human
School of Life Sciences blood, saliva, semen and vaginal fluid and its

application in forensics

14:20 - 14:40 SLS-0-10: Lethukuthula Impact of metallic oxide nanoparticles on 42
Ngobese bioethanol production by saccharomyces
PhD cerevisiae BY4743: Screening and kinetic study
School of Life Sciences

14:40 - 15:00 SLS-0-11: Isaac Sanusi Application of macroinvertebrate community 43
PhD metric measures to evaluate the ecological
School of Life Sciences integrity of the lowland Umvoti and Thukela

rivers of KwaZulu-Natal
15:00 — 15:20 SLS-0-12: Bomikazi Spatial and temporal distribution of 44

Tshingana
MSc

School of Life Sciences

macrobenthic fauna of Durban Harbour
sandbanks
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ORAL PRESENTATIONS (T1)

Time Room T1 ‘ Title ‘ Page No.

09:50-11:10 Session 1 Chair: Professor Werner van Zyl

09:50-10:10 SCP-0-01: Mufutau Adebisi | Laser synthesis and characterisation of boron 45
MSc related nanomaterials
School of Chemistry and Physics

10:10-10:30 SCP-0-02: Tabitha Amollo Polymer solar cells with reduced graphene 45
PhD oxide-germanium quantum dot nanocomposite
School of Chemistry and Physics in the hole transport layer

10:30 - 10:50 SCP-0-03: Itegbeyogene Towards a solid state refrigeration from a first to 46
Ezekiel second order magnetic transition in Mn-rich
PhD Mn46Ni43.XTiXSn11 aIon
School of Chemistry and Physics

10:50-11:10 SCP-0-04: Francis Gaitho Molecular dynamics of linear and cyclic 47
PhD polymer chains applicable to photovoltaic
School of Chemistry and Physics devices

11:40-13:00 Session 2 Chair: Professor Werner van Zyl

11:40-12:00 SCP-0-05: Paulene Forecasting solar irradiance for Durban 47
Govender
PhD
School of Chemistry and Physics

12:00-12:20 SCP-0-06: Mxolisi Majola Synthetic, spectroscopic studies and crystal 48
MSc structures of heterosubstituted 1,3,2-
School of Chemistry and Physics benzodiazaborolane compounds

12:20-12:40 SCP-0-07: Xolani Mbuyise The effect of buffer layers in bulk hetero- 49
MSc junction solar cells
School of Chemistry and Physics

12:40 -13:00 SCP-0-08: : Kelvin Mpofu Quantum optimisation: a quantum version of 49
MSc the gradient search algorithm
School of Chemistry and Physics

14:00 — 15:20 Session 3 Chair: Professor Werner van Zyl

14:00 - 14:20 SCP-0-09 Segun Ogundare NCC isolated from discarded cigarette filters: a 50
PhD template for green synthesis of silver
School of Chemistry and Physics nanoparticles as a SERS substrate

14:20-14:40 SCP-0-10: Daniel Onunga Tuning the reactivity of Palladium (ii) 51
PhD complexes using N-donor ligands: kinetics,
School of Chemistry and Physics computational and crystal structures

14:40 - 15:00 SCP-0O-11: Drushan Gaining insight into the partial and total 52
Padayachee oxidation of n-octane over selected metal
PhD oxides
School of Chemistry and Physics

15:00 - 15:20 SCP-0-12: Liju Philip Let there be light : observing the first stars in 53
PhD our universe from the sub-Antarctic
School of Chemistry and Physics
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ORAL PRESENTATIONS (T2)

Time Room T2 ‘ Title ‘ Page No.

09:50 - 11:10 Session 1 Chair: Dr Andrew Swanson

09:50-10:10 SE-0-01: Philani Biyela Solving optimal control problems by modelling 54
MSc dynamic systems as weighted directed graphs
School of Engineering and applying Dijkstra’s Algorithm

10:10-10:30 SE-0-02: Sarah Garber Fabrication of supercapacitors using graphene 55
MSc
School of Engineering

10:30 - 10:50 SE-0-03: Rasoul Purification of NFs using new solvents 56
Hassanalizadeh
PhD
School of Engineering

10:50-11:10 SE-O-04: Grace llunga Experimental study on the influence of the 56
PhD sampling resistors on the corona current pulses
School of Engineering

11:40-13:00 Session 2 Chair: Dr Andrew Swanson

11:40-12:00 SE-0-05: Grace Kakonke Valorisation of chicken feather: needle 57
MSc punched superabsorbent nonwoven fabric for
School of Engineering diaper production

12:00-12:20 SE-0-06: Rennia Mwenje Flow characteristics and mass balances of a 57
MSc vertical flow constructed wetland in DEWATS
School of Engineering

12:20-12:40 SE-0-07: Mary Nabangala Rainfall rate prediction based on artificial 58
PhD neural networks for rain fade mitigation over
School of Engineering earth-satellite link

12:40 -13:00 SE-0-08: Emmanuel Ogbodo | Communication network architecture of a 59
PhD cognitive radio sensor network (CRSN) based
School of Engineering smart grid

14:00 — 15:20 Session 3 Chair: Dr Andrew Swanson

14:00 - 14:20 SE-0-09: Patrick Ogunboyo | Effectiveness of dynamic voltage restorer in 60
PhD enhancing voltage quality in secondary
School of Engineering distribution system

14:20 - 14:40 SE-O-10: Peter Sinclair Investigation of the parameters associated with 60
PhD the compaction stage of the direct powder
School of Engineering rolling of titanium

14:40 - 15:00 SE-O-11: lksha Singh Non-linear finite element analysis of the effects 61
MSc of fire reinforcement on a top and seat angle
School of Engineering bolted steel connection with double web angles

15:00 - 15:20 SE-O-12: Roanne Sutcliffe Modelling the impacts of land-use changes on 62
MSc water flows in the Mzimvubu catchment:
School of Engineering verification of the ACRU model

ORAL PRESENTATIONS (T7)
Time Room T7 ‘ Title ‘ Page No.
09:50 — 11:10 | Session 1 Chair: Professor Serestina Viriri
09:50 — 10:10 | SMSCS-0-01: Rasheed Spatial patterns of childhood mortality and 63

Adeyemi
PhD

School of Mathematics, Statistics and
Computer Science

morbidity in Sub-Saharan Africa:
A Bayesian geo-additive multinomial models
approach
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10:10 - 10:30 | SMSCS-0-02: Mathew Aibinu Strong convergence theorem for the solution of 64
PhD nonlinear equations of Hammerstein type with
School of Mathematics, Statistics and monotone mappings in Banach spaces
Computer Science

10:30 - 10:50 | SMSCS-0-03: Byron Brassel Junction conditions in 5-D Einstein-Gauss- 65
PhD Bonnet gravity
School of Mathematics, Statistics and
Computer Science

10:50 - 11:10 | SMSCS-0-04: Nothando A comparison of modules based on student 65
Dhlamini performances
MSc
School of Mathematics, Statistics and
Computer Science

11:40 —13:00 | Session 2 Chair: Professor Serestina Viriri

11:40-12:00 | SMSCS-0-05: Paul Gatabazi Aalen Additive Hazards Model for the infant 66
PhD mortality at Kigali University Teaching Hospital
School of Mathematics, Statistics and
Computer Science

12:00 —12:20 | SMSCS-0-06: Melkamu Gishu Model based mapping and detection of 66
PhD mortality cluster in space and time due to
School of Mathematics, Statistics and | cardio vascular disease in Kersa HDSS
Computer Science

12:20 - 12:40 | SMSCS-0-07: Luke Joel Analysis and simulations of the discrete 67
PhD fragmentation equation with decay
School of Mathematics, Statistics and
Computer Science

12:40 — 13:00 | SMSCS-0-08: Didier Matondo A family of Finch and Skea relativistic stars 67
PhD
School of Mathematics, Statistics and
Computer Science

14:00 — 15:20 | Session 3 Chair: Professor Serestina Viriri

14:00 — 14:20 | SMSCS-0-09: Rakesh Mohanlal | Exact radiating stellar models 68
PhD
School of Mathematics, Statistics and
Computer Science

14:20 —14:40 | SMSCS-0-10: Chukwuka Improving electricity grid resilience and 68
Monyei demand response scheduling through
PhD simulated transmission line outages
School of Mathematics, Statistics and
Computer Science

14:40 — 15:00 | SMSCS-0-11: Enos Mphahlele | Deterministic optimal control theory 69
MSc
School of Mathematics, Statistics and
Computer Science

15:00 — 15:20 | SMSCS-0-12: Justine Nasejje Application of random survival forests in 69

PhD
School of Mathematics, Statistics and
Computer Science

understanding the determinants of under-five
child mortality in Uganda
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POSTER PRESENTATIONS: LES — STREAM

POSTER NO. FULL NAME TITLE PSSE
SAEES-P-001 Rasheed Adebayo WHAT HAPPENS TO RUMEN FILL WITH IMPROVED 71
PhD 213567452 ROUGHAGE QUALITY?
SAEES-P-002 Adetoyese Adeyemo SEASONAL IMPACT ON LIVESTOCK PRODUCTION AND 72
PhD 213568985 MITIGATION FACTORS ON IRRIGATION SCHEME: A CASE
STUDY OF MSINGA
SAEES-P-003 Siyabonga Bhiya THE EFFECT OF QUALITY OF ROUGHAGE AND PERIOD OF 72
MSc 201607554 DAY ON DIURNAL RHYTHM OF FEEDING BEHAVIOUR IN
CATTLE
SAEES-P-004 Lungelo Cele THE ROLE OF LAND AND WATER USE RIGHTS ON THE 73
MSc 210530080 PRODUCTIVE USE OF IRRIGATION WATER AND
SMALLHOLDER FARMERS’ ENTREPRENEURIAL SPIRIT
SAEES-P-005 Ntokozo Dladla GROWTH, PHYSIOLOGY AND YIELD RESPONSES OF 74
MSc 210507766 SELECTED SWEET POTATO CULTIVARS UNDER DIFFERENT
WATERING REGIMES
SAEES-P-006 Ntombenhle Goba THE USE OF INDIGENOUS KNOWLEDGE SYSTEMS IN 75
MSc 210519796 CLIMATE CHANGE ADAPTATION AND MITIGATION
STRATEGIES AMONG SMALLHOLDER WOMEN FARMERS
SAEES-P-007 Jean Pierre Havugimana A NEW SOUTH AFRICAN ISOLATE OF LECANICILLIUM 75
MSc 213569677 MUSCARIUM AS A POTENTIAL BIOLOGICAL CONTROL
AGENT OF SOYBEAN RUST
SAEES-P-008 Nokuthula Hlanga DETERMINING THE QUALITY OF FIRST GENERATION DRY 76
PhD 210508343 BEAN SEED LOT IN RESPONSE TO PLANT DENSITY AND
WATER REGIME DURING FIELD PRODUCTION
SAEES-P-009 Nkanyiso Majola CROP AND LIVESTOCK ENTERPRISE COMBINATIONS TO 77
MSc 210521995 MINIMISE RISK FOR MANANA FARM IN THE KWAZULU-
NATAL MIDLANDS
SAEES-P-010 Thabo Makhubedu THE INFLUENCE OF PRUNING FREQUENCY ON BIOMASS 77
PhD 214584557 PRODUCTIVITY AND NODULATION OF SESBANIA SESBAN
SAEES-P-011 Sibusiswangaye Mdluli ASSESSMENT OF DROUGHT TOLERANCE OF BREAD 78
MSc 212502727 WHEAT (TRITICUM AESTIVUM L.) GENOTYPES THROUGH
AGRONOMIC AND PHYSIOLOGICAL TRAITS
SAEES-P-012 Thembeka Mhlongo TOWARDS SOCIAL LEARNING IN WATER-RELATED MULTI- 79
MSc 211510328 STAKEHOLDER PROCESSES: INVESTIGATING THE VALUE
OF INFORMATION SYSTEMS
SAEES-P-013 Thapelo Mothae DECOMPOSITION OF MARKET ACCESS CHALLENGES IN 80
PhD 213567161 FEMALE DOMINATED HOUSEHOLDS OF RURAL
KWAZULU-NATAL
SAEES-P-014 Kagiso Mowa CONSUMER PERCEPTIONS ON SENSORY ATTRIBUTES OF 81
MSc 216028259 CHEVON FROM NGUNI GOATS AT VARIOUS BOILING
TIMES
SAEES-P-015 Ngobile Nkomo THE FERTILISER VALUE OF NITRIFIED URINE 81
MSc 211543730 CONCENTRATE ON BLACK NIGHTSHADE (Solanum
nigrum) BIOMASS AND NUTRITIONAL QUALITY
SAEES-P-016 Ntombifuthi Nzimande TESTING THE POTENTIAL OF SENTINEL-2 MSI SENSOR IN 82
MSc 213557907 DETECTING THE SPATIAL DISTRIBUTION OF THE
PODOCARPUS HENKELII IN A COMPLEX FOREST
STRUCTURE, WEZA-NGELE FOREST, KWAZULU-NATAL
SAEES-P-017 Olaoluwa Olarewaju COMPARATIVE ANALYSIS OF RIND BIOCHEMICAL 83

PhD 213573230

COMPOSITION OF ‘MARSH’ GRAPEFRUIT FROM
DIFFERENT CANOPY POSITION OF THE TREE

18




SAEES-P-018 | Zingisa Pakati THE EFFECT OF SEX AND BREED ON MEAT QUALITY 84
MSc 217080786 FROM WHITE DORPER AND SUFFOLK LAMBS
SLAUGHTERED AT COMMERCIAL ABATTOIR
SAEES-P-019 | Bulelani Pepeta DETERMINATION OF PROPORTION OF FEED CONSUMED 84
MSc 213551846 AS AN INDEX FOR FEED PREFERENCE IN SHEEP
SAEES-P-020 | Andiswa Sithole VARIATION IN BODY WEIGHT AND CARCASS TRAITS ON 85
MSc 213506524 DOHNE MERINO SHEEP FED UREA TREATED HAY
SAEES-P-021 | Nkanyiso Sithole SOIL MACROFAUNA ABUNDANCE AND ORDER DIVERSITY | 85
PhD 204504840 UNDER LONG-TERM CONSERVATION AGRICULTURE IN
MAIZE CROPPING SYSTEM
SAEES-P-022 | Nthabeleng Tamako DOES SOCIAL CAPITAL PLAY A ROLE IN CLIMATE CHANGE 86
PhD 210526551 ADAPTATION AMONG SMALLHOLDER FARMERS FOR
IMPROVING FOOD SECURITY AND LIVELIHOODS?
SAEES-P-023 | Fortune Thabethe ADAPTATION OF FINISHING PIGS TO VACHELLIA TORTILIS | 87
MSc 216075545 LEAF MEAL INCLUSION
SAEES-P-024 | Grace Zondi MANAGEMENT OF ABIOTIC STRESS, ESPECIALLY FROST 87
MSc 210505445 AND DROUGHT ON EUCALYPTS TIMBER CROPS USING
SILICON FERTILIZER AND TRICHODERMA
SLS-P-001 Faiaz Abdool ISOLATION AND PARTIAL CHARACTERISATION OF 89
PhD 208518669 IMMUNOGLOBULIN M AND IgY FROM CROCODYLUS
NILOTICUS SERUM
SLS-P-002 Folesade Adu PRELIMINARY SCREENING OF BIOSURFACTANT ACTIVITY 89
MSc 216074944 AMONGST AND AEROBIC ENDOSPORE-FORMING
BACTERIA (AEFB) ISOLATED FROM MFABENI PEATLAND
SLS-P-003 Jude Akinyelu FOLATED-GOLD COATED POLYMERIC NANOPLEXES 90
PhD 216075815 FACILITATE EFFICIENT GENE DELIVERY IN HEPATIC AND
BREAST CANCER CELLS
SLS-P-004 Nneka Akwu MEDIA MANIPULATIONS AND THE CULTURE OF 91
PhD 215079833 BENEFICIAL ENDOPHYTIC FUNGI IN THE LEAVES AND
STEM BARK OF GREWIA LASIOCARPA E.Mey. ex Harv.
SLS-P-005 Siviwe Babane TOWARDS UNDERSTANDING HEAT STRESS TOLERANCE 91
MSc 216075974 MECHANISMS OF ZOOXANTHELLAE FROM SOUTH
AFRICAN CORALS
SLS-P-006 Ben Brooker EXPANDING AN ESTUARINE FRAMEWORK: RELATIVE 92
PhD 217077849 IMPORTANCE OF FOOD-WEB COMPONENTS ACROSS
SYSTEM STATES
SLS-P-007 Miguel Castafieda Zarate FLORAL VARIATION, POLLINATION BIOLOGY AND 93
PhD 216076725 BREEDING SYSTEM OF SATYRIUM LONGICAUDA LINDL.
(ORCHIDACEAE)
SLS-P-008 Matthew Coote MICROPLASTICS MAKE FISH ANALLY RETENTIVE 93
MSc 208528183
SLS-P-009 Nontembeko Dube BIOLOGY AND HOST RANGE OF DICHRORAMPHA 94
PhD 206522419 ODORATA (LEP. : TORTRICIDAE), A BIOCONTROL AGENT
FOR CHROMOLAENA ODORATA (ASTERACEAE)
SLS-P-010 Christopher Garvie THE ROLE OF MESOZOOPLANKTON WITHIN A SOUTH 95
MSc 211513084 AFRICAN ESTUARINE FOODWEB
SLS-P-011 Gemma Gerber MORE THAN JUST FOOD: MUSSELS AS BIOMONITORS OF | 95
MSc 212522572 MICROPLASTIC POLLUTION IN THE KWAZULU-NATAL
COASTAL ENVIRONMENT
SLS-P-012 Indrani Govender MODELLING ECOLOGICAL RISKS IN THE UMNGENI 96

PhD 902487560

CATCHMENT USING BAYESIAN NETWORKS
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SLS-P-013 Zanenhlanhla Gumbi OPTIMISATION OF BIOMASS, LIPID AND CHLOROPHYLL 97
MSc 211558694 PRODUCTIVITY OF THE MICROALGAE CHLORELLA SP.
USING A MINIATURE PARALLEL RACEWAY POND
SLS-P-014 Silindile Gumede DIET PREFERENCE AND THE OCCURRENCE OF AN ALIEN 97
MSc 209504408 INVASIVE BIRD THE COMMON MYNA IN URBAN AREAS
OF SOUTH AFRICA
SLS-P-015 Céline Hanzen DISTRIBUTION, GENETIC DIVERSITY AND BEHAVIOUR OF 98
PhD 216076320 FRESHWATER EELS IN KWAZULU-NATAL: PRELIMINARY
RESULTS AND FUTURE PLANS
SLS-P-016 Oladimeji lwalaye THE EFFECT OF VARYING SIZE, CONCENTRATION AND 99
PhD 216039071 EXPOSURE TIME OF MICROPLASTICS ON THEIR
INGESTION AND RETENTION IN HOLOTHURIA
CINERASCENS S
SLS-P-017 Abdullahi Jimoh PRODUCTION AND CHARACTERISATION OF LIPO-PEPTIDE 100
PhD 216076112 BIOSURFACTANT PRODUCING PAENIBACILLUS SP. D9
AND ITS BIODEGRADATION OF DIESEL OIL
SLS-P-018 Nolyn John STRUCTURAL ANALYSIS OF THE MYCOBACTERIUM 101
PhD 211529600 TUBERCULOSIS REDOX DEFENCE NETWORK REVEALS A
UNIQUE BI-FAN MOTIF ASSOCIATED WITH HYDROGEN
PEROXIDE REDUCTION
SLS-P-019 Kajal Lechman UNDERSTANDING THE ROLE OF MESOZOOPLANKTON IN 101
MSc 212504729 A TEMPORARILY OPEN/CLOSED ESTUARY THROUGH THE
USE OF ENA (MDLOTI, KWAZULU-NATAL, SOUTH AFRICA)
SLS-P-020 Vareessh Maney AN IN VITRO ASSESSMENT OF CHITOSAN/ BIMETALLIC 102
MSc 209510818 PTAU NANOCOMPOSITES AS DELIVERY VEHICLES FOR
DOXORUBICIN
SLS-P-021 Shazia Mansoor POSSIBLE ANTI-OXIDATIVE AND ANTI-DIABETIC 103
MSc 211514139 PROPERTIES OF NON-NUTRITIVE SWEETENERS
SLS-P-022 Nyashadzashe Masvingwe SMALL VOLUME OPTIMISATION STUDIES FOR ROLLING 104
MSc 211540976 OIL BIODEGRADATION USING BACTERIA
SLS-P-023 Nomathamsanga Mkhize RESPONSE OF ANT COMMUNITIES TO WOODY PLANT 104
MSc 213554944 EXPANSION AT HLUHLUWE-IMFOLOZI PARKS, KWAZULU-
NATAL
SLS-P-024 Simangele Msweli FLORAL SIMILARITY AND POLLINATOR SHARING IN 105
MSc 211514382 THUNBERGIA ATRIPLICIFOLIA AND SEBAEA GRANDIS
SLS-P-025 Asanda Mthethwa BIOECONOMIC FEASIBILITY OF KOI AND TILAPIA 106
MSc 212522871 AQUAPONICS FOR THE SUSTAINABLE DEVELOPMENT OF
AQUACULTURE IN SOUTH AFRICA
SLS-P-026 Kayleen Naidu PARTIAL PURIFICATION AND CHARACTERISATION OF A- 106
MSc 213515802 AMYLASE FROM PAENIBACILLUS SP. D9 AND E.COLI
RECOMBINANTS
SLS-P-027 Jeff Ojwach SCREENING COPROPHILOUS FUNGI FOR 107
MSc 216076931 FRUCTOSYLTRANSFERASE AND INULINASE BIOCATALYSTS
FOR POTENTIAL BIOTECHNOLOGICAL APPLICATIONS
SLS-P-028 Sanni Olakunle PHRAGMENTHRA INCANA WATER INFUSION PROMOTES 108
PhD 216076152 GLUCOSE UPTAKE; INHIBIT KEY ENZYMES LINKED TO
DIABETES; AND ATTENUATES Fe?* -INDUCED OXIDATIVE
STRESS IN HEPATIC TISSUE
SLS-P-029 Kerushka Pillay ASPECTS OF THE ECOLOGY OF VERVET MONKEYS IN 109
PhD 209507824 URBAN ETHEKWINI, KWAZULU-NATAL, SOUTH AFRICA
SLS-P-030 Shirwin Pillay PREVALENCE OF VIRULENCE GENES IN ENTEROCOCCUS 109

MSc 211506791

SPECIES ISOLATED FROM COMPANION AND LIVESTOCK
ANIMALS
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MSc 211540410

SLS-P-031 Preantha Poonan PUTATIVE CHIRAL HIV-1 REVERSE TRANSCRIPTASE 110
MSc 210503530 INHIBITORS: SYNTHESIS, IN VITRO EVALUATION, AND IN
SILICO ANALYSIS
SLS-P-032 Thembeka Radebe EFFECTS OF PROLONGED MOUTH CLOSURE ON THE 111
MSc 210537917 MACROZOOBENTHOS COMMUNITY IN THE MDLOTI
ESTUARY, SOUTH AFRICA
SLS-P-033 Rebecca Reddy WHITE TEA HAS BETTER ANTIOXIDATIVE, ANTIDIABETIC 111
MSc 212506225 AND ANTIOBESOGENIC PROPERTIES THAN GREEN AND
BLACK TEA WITH DIFFERENT PHYTOCHEMICAL
COMPOSITIONS
SLS-P-034 Yeshona Sewsunker DEVELOPMENT OF A MICROWAVE-ASSISTED ALKALIC 112
PhD 210550313 SALT PRETREATMENT FOR ENHANCED DELIGNIFICATION
AND ENZYMATIC SACCHARIFICATION OF CORN COBS
SLS-P-035 Siphelele Sibisi QUALITY ASSESSMENT OF SERIALLY REPITCHED 113
MSc 210507649 BREWER'’S YEAST FOR FERMENTATION PERFORMANCE
SLS-P-036 Heather Tredgold PHEROTYPING OF PLANT-ASSOCIATED BACILLUS SUBTILIS 113
PhD 205055577 AND B. AMYLOLIQUEFACIENS ISOLATES USING COMQXPA
PCR-RFLP ANALYSIS
SLS-P-037 Ekuyikeno Umo CYTOKINE PROFILE IN SPRAGUE-DAWLEY RATS 114
MSc 214585773 EXPERIMENTALLY INFECTED WITH TRICHINELLA
ZIMBABWENSIS AND PLASMODIUM BERGHEI
SLS-P-038 Christopher Waspe UNDERSTANDING A HIERARCHICAL APPROACH TO 115
PhD 216074847 ECOLOGICAL NETWORK INDICES: A CASE STUDY
ASSESSING SEASONALITY IN KWAZULU-NATAL
ESTUARIES, SOUTH AFRICA
SLS-P-039 Sbongiseni Xolo ANT DIVERSITY AND COMPOSITION IN REFORESTED 116

LANDSCAPE OF BUFFELSDRAAI LANDFILL, KWAZULU-
NATAL

POSTER PRESENTATIONS: M - STREAM

PhD 215082453

POSTER NO. FULL NAME TITLE PI\?SE
SCP-P-001 Samaila Abubakar NEW N-HETEROCYCLIC CARBENE FUNCTIONALISED 117
PhD 216076040 SCHIFF BASE LIGANDS: COMPLEXATION TO NI(ll) AND
APPLICATION AS CATALYSTS FOR THE TRANSFER
HYDROGENATION OF ALIPHATIC KETONES
SCP-P-002 Victoria Adeleke KINETICS OF PRODUCT FORMATION BETWEEN 117
PhD 214585408 NITROBENZENETHIOL AND BENZOQUINONE
DERIVATIVES
SCP-P-003 Oluwabamise Adeleye RADIATION DOSE AND CANCER RISK ESTIMATES IN 118
PhD 215081790 HELICAL CT SCAN WITH SAME ACQUISITION PROTOCOL:
A COMPARATIVE STUDY
SCP-P-004 Omolara Adeniran SYNTHESIS AND CHARACTERISATION OF GRAPHENE 119
PhD 216076620 OXIDE PREPARED BY TOURS METHOD
SCP-P-005 Kemi Adewale APPLICATION OF NANOMATERIALS WITH SUITABLE 119
MSc 217078608 MAGNETIC PROPERTIES FOR THE WATER MANAGEMENT
SYSTEM IN SOUTH AFRICA
SCP-P-006 Gbadebo Adeyinka EFFECT OF AQUEOUS CONCENTRATION OF HUMIC ACID 120
PhD 212561376 ON THE SORPTION OF POLYCHLORINATED BIPHENYLS
ONTO SOIL PARTICLE GRAIN SIZES: INFLUENCE OF PH,
THERMODYNAMIC AND SORPTION ISOTHERMS
SCP-P-007 James Amaku A GREEN APPROACH FOR THE REMOVAL OF POLLUTANTS 120

FROM AQUEOQUS SYSTEMS
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SCP-P-008 Ifeoma Anazonwu SYNTHESIS AND CHARACTERISATION OF COBALT FERRITE 121
PhD 215082101 (CoFe;04) AND COBALT FERRITE — BLACK VELVET
TAMARIND (DIALIUM GUINEENSE) NANOCOMPOSITES
SCP-P-009 Victor Anyanwu INVESTIGATING THE ELECTRICAL PROPERTIES OF THE 121
MSc 217080622 SEMICONDUCTOR MATERIAL OF SOLID STATE LIGHT
SCP-P-010 Paul Awolade SYNTHESIS OF NOVEL QUINOLINE-TRIAZOLE 122
PhD 216076830 CONJUGATES
SCP-P-011 Josiane Ayingeneye 1-BUTYL-3-METHYLIMIDAZOLIUM TETRAFLUOROBOLATE 123
MSc 214581080 IN REDUCTION OF ALDEHYDES AND KETONES USING
ULTRASOUND METHOD
SCP-P-012 Eric Ayom BIMETALLIC INTRAMOLECULAR S-S COUPLED 124
PhD 213573732 DITHIOPHOSPHONATES AS POTENTIAL CO-SENSITISERS
IN DYE-SENSITISED SOLAR CELLS
SCP-P-013 Harinarayana Bandaru OXIDATIVE DEHYDROGENATION OF N-OCTANE USING 125
PhD 214555348 CHROMIUM-MOLYBDENUM OXIDE BASED CATALYSTS
SCP-P-014 Teboho Bell LASER MODE EXCITATION USING A DIODE-END-PUMPED 125
PhD 207509137 SOLID-STATE LASER WITH A SPATIAL LIGHT MODULATOR
SCP-P-015 Sandeep Bhaskaruni V205/ZR0O2 AS AN EFFICIENT REUSABLE CATALYST FOR 126
PhD 216076307 THE FACILE, GREEN, ONE-POT SYNTHESIS OF NOVEL
FUNCTIONALISED 1,4-DIHYDROPYRIDINE DERIVATIVES
SCP-P-016 Revana Chanerika SYNTHESIS OF RU AND CO NNN-PYRIDINE BASED 127
PhD 210509968 COMPLEXES AND THEIR ACTIVITY IN THE OXIDATION OF
N-OCTANE
SCP-P-017 Nolwazi Chonco PALLADIUM CATALYSED ONE-POT HECK- 128
MSc 212560144 HYDROGENATION OF NITRO COMPOUNDS
SCP-P-018 Sanjeev Dhawan SYNTHESIS OF COUMARIN-TAGGED 1,3,4 OXADIAZOLE 128
PhD 216075926 CONJUGATES
SCP-P-019 Qinisani Gazu SYNTHESIS AND CHARACTERISATION OF SUPPORTED 129
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SAEES-0O-01

TESTING AND EVALUATION OF ANEWLY INSTALLED AGROMETEOROLOGY
INSTRUMENTATION MAST (AIM) WEB-BASED SYSTEM IN A RURAL SCHOOL IN
SWAYIMANA, KWAZULU-NATAL, SOUTH AFRICA

Zibuyile Dlamini
212520847 @stu.ukzn.ac.za
School of Agriculture, Engineering and Environmental Science
Supervised by Professor Michael J Savage

Rural communities in South Africa are the most vulnerable to the effects of climate change and adverse
weather due to their heavy reliance on natural resources. Agricultural adaptation is therefore essential.
However, there is very little evidence of efforts to build the capacity of rural communities to adopt
climate-smart agricultural and environmental practices. Education and public awareness on a
community scale are the most important strategies for dealing with climate change and adverse.
Climate change and adverse weather communication both present challenges because of their
complexities. An Agrometeorology Instrumentation Mast (AlIM) system was installed at Swayimana
High School in Swayimana near Wartburg in KwaZulu-Natal. The system consists of an automatic
weather station (AWS) system that measures and collects agro-environmental data to display using
the selected information and communication technology (ICT) methods. The system was installed to
provide the community with real-time weather data and weather hazard warnings. The emphasis is
placed on the use of visualization to simplify complex elements of adverse weather by displaying
measurements graphically. Information is disseminated through the website displayed in the school’s
computer LAN and through text messages on target samples’ mobile phones. The aim of this study is
to investigate whether the AIM system is an effective tool to promote agrometeorological literacy and
over time improve adverse weather resilience in Swayimana. The target sample is students of
Swayimana High in grades 10 to 12. Predominantly qualitative research methods are used to obtain
an understanding of opinions and perceptions. The baseline study conducted demonstrated that
students felt adverse weather was an important issue but they were not aware of micro-level adaptation
strategies. Their knowledge had not brought about any behavioural change therefore they were poorly
equipped to adapt to adverse weather. The results demonstrated the attractiveness of the AIM system
as an education tool.
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SAEES-0O-02

OBJECT-BASED MAPPING OF URBAN FEATURES:
A CASE STUDY OF DURBAN (ETHEKWINI) METRO

Meryl Jagarnath
209509209 @stu.ukzn.ac.za
School of Agricultural, Earth, and Environmental Sciences
Supervised by Dr Michael Gebreslasie and Dr Tirusha Thambiran

Cities, as major contributors to global CO2 emissions and also increasingly at risk of climate change
impacts, need to play an important role in climate change mitigation and adaptation in addition to
meeting their local development goal. In this study, a novel approach of linking urban planning with
urban climate change mitigation and adaptation by focusing on the urban feature classes which are
vital for reducing both carbon dioxide emissions and climate change vulnerability is explored.
However, key challenges such as lack of land science approach and spatial data remains, especially at
the local scale for developing countries. This is where Remote Sensing data can provide spatial
information cost-effectively and efficiently. This study aims to classify Landsat 8 satellite imagery
with an object-based classification approach, using the Durban metropolitan area as a case study. By
applying an object-based image classification approach, using eCognition software, spectral, spatial,
textural, and contextual information are combined. Multiresolution segmentation was applied to
extract image objects, which were then were classified using Standard Nearest Neighbour classifier
using a representative number of samples for each feature class. Feature Space Optimisation was used
to identify ten spectral, textural, and spatial features used to separate the classes and included in the
Standard Nearest Neighbour classification. Preliminary results show an overall accuracy of 87.1
percent and a Kappa coefficient of 84.3 percent. Classes with a producer’s accuracy above 85 percent
are vegetation, roads, formal residential, and industrial. The overall classification is suitable and can
be used by the municipal for planning, and also further research related to this study such as change
detection and urban modelling will be discussed.

SAEES-0O-03

EVALUATION OF TEPARY BEAN GERMPLASM UNDER DROUGHT-STRESSED AND
NON-STRESSED CONDITIONS USING MORPHOLOGICAL TRAITS

Lindani Mchunu
212515065@stu.ukzn.ac.za
School of Agricultural, Earth and Environmental Sciences
Supervised by Professor Hussein Shimelis

Introduction:

Tepary bean (Phaseolus acutifolius A. Gray) is the most drought-tolerant but neglected and under-
researched tropical legume crop. There is limited information regarding the performance of diverse
germplasm pool of the crop under drought stress condition in South Africa. Therefore, the objective
of this study was to evaluate diverse tepary bean germplasm collections based on seed yield and yield-
related traits under drought-stressed and non-stressed conditions to select unique genotypes.

Materials and method:

The study was established at the University of KwaZulu-Natal at the Controlled Environmental
Research Unit (CERU) using 20 tepary bean genotypes acquired from the International Centre for
Tropical Agriculture (CIAT)/Columbia. The experiment was laid out as a factorial treatment structure
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using a completely randomized design with two replications. During anthesis, three drought stress
treatments were imposed on the plants: 100% field capacity (control), 60% field capacity (mild stress),
and 20% field capacity (severe stress). The following agronomic data were collected: the number of
days to 50% flowering (DF), number of days to 95% maturity (DM), number of pods per plant, number
of seeds per pod, seed yield and 100 seed weight. Yield and yield related traits, were subjected to the
analysis of variance. Principal component analysis (PCA) was done using SPSS. PCA bi-plots were
plotted under different water regime using Genstat.

Results discussion:

Significant genotype by water regime interaction were detected for seed yield, number of pods per
plant and 100 seed weight. Genotype G40069 produced the maximum yield (11.8 g plant™?) followed
by genotype G40068 (10.8 g plant™) both under mild drought stress conditions. The highly significant
effect of genotype, water regime and genotype by water regime interaction indicated that, the
morphological traits used in this study can be used to identify genotypes with high levels of drought
tolerance. Parameters measured showed highly positive and significant correlation (r > 0.5; P <0.001)
under different water regimes. This is the indication that, most of the agronomic traits measured were
important for genotype selection under drought stress conditions. Genotypes displayed a pairing
orientation in PCA bi-plot suggested that they share most of the features for all traits that were
measured.

Conclusion:

Overall, the two selected tepary bean genotypes can be recommend for large-scale production or future
breeding programs of the crop. However, correlation of morphological traits together with
physiological mechanisms must be studied under multiple and field conditions.

Keywords: drought stress, drought tolerance, genotype, tepary bean

SAEES-0O-04

ASSESSMENT OF DROUGHT TOLERANCE IN SELECTED BREAD WHEAT
GENOTYPES THROUGH AGRO-MORPHOLOGICAL TRAITS,
PROLINE AND SUGAR CONTENT

Silindile Mkhabela
215041664 @stu.ukzn.ac.za
School of Agricultural, Earth and Environmental Sciences
Supervised by Professor Hussein Shimelis and Dr Alfred Odindo

Wheat production and productivity is limited by drought stress associated with limited water
availability. Breeding wheat for drought tolerance and improved grain yield can bolster productivity
under dryland conditions. Therefore, there is need to select drought tolerant bread wheat genotypes
using agro-morphological traits and biochemical markers such as proline and sugar content associated
with drought tolerance. The objectives of this study were to determine the response of bread wheat
genotypes to drought stress and to establish the association between agro-morphological traits and
biochemical markers for effective selection of wheat with drought tolerance. Fifteen selected bread
wheat genotypes obtained from the International Maize and Wheat Improvement Centre (CIMMYT)
and one local check were evaluated under controlled greenhouse condition. A factorial experiment
was conducted involving two factors (water-stressed and non-stressed conditions) and 15 genotypes
arranged in a randomized complete block design with three replications. Data collected included plant
height, spike length, number of grains per spike, root weight, thousand grain weight, harvest index,
grain yield, proline and sugar content. Data was subjected to analysis of variance, and principal
component analysis. The results showed significant differences (P<0.001) among the tested genotypes
for measured parameters. Genotypes that had high yields under drought stressed and non-stressed
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conditions maintained high values of yield components. Proline content significantly increased under
water stress and it was highly correlated with grain yield. Sugar concentration did not increase under
stressed condition but moderately correlated with grain yield under drought stressed condition. The
positive correlation observed between both proline and sugar contents with grain yield suggest that
biochemical markers can be useful for selection of drought tolerant genotypes. Six genotypes with
relatively high grain yield and desirable traits under drought stress were selected for future breeding.

Key words: agro-morphological traits, bread wheat, drought tolerance, proline, sugars

SAEES-0O-05

INFLUENCE OF PROTEIN AND VITAMIN E DIETARY SUPPLEMENTATION
ON BODY CONDITION SCORES IN LAMBS NATURALLY INFECTED
WITH NEMATODES

Nomalungelo Mthethwa
212521932@stu.ukzn.ac.za
School of Agricultural, Earth and Environmental Sciences
Supervised by Professor Michael Chimonyo

The study was meant to improve sheep production by reducing the impact of nematodes with the use
of vitamin E and protein as dietary supplements. The objective of the study was to determine whether
dietary protein and vitamin E supplementation improve body condition of lambs infected with
nematodes. Dohne Merino lambs (n=24) aged between 9 to 11 months were obtained from a
population housed at Ukulinga Research farm for a study conducted between March to May 2017.
Sheep were assigned to four treatments; Protein with vitamin E (PXV), protein (P), vitamin E (V) and
last had neither proteins nor vitamin E(C). The treatments were arranged in a 2x2 factorial
arrangement. Body condition scores were collected from all experimental lambs, by palpating the
back, tail head, ribs and brisket once a week. Lambs on protein supplementation had improved body
condition scores. Protein and week were significant, while vitamin E (a-tocopherol) had no significant
effect on body condition. It was concluded that supplementation with both dietary protein with vitamin
E increased resilience on nematodes.

Keywords: Dohne Merino lambs, a-tocopherol, resilience

SAEES-0-06

EVALUATION OF THE DRY MATTER YIELD OF PANICUM MAXIMUM
INTERCROPPED WITH PIGEONPEA AND SESBANIA SESBAN

Misheck Musokwa
216045262 @stu.ukzn.ac.za
School of Agricultural, Earth and Environmental Sciences
Supervised by Professor Paramu Mafongoya® and Professor Simon Lorentz?

1. School of Agricultural, Earth and Environmental Sciences, UKZN
2. Centre for Water Resources Research, UKZN

Seasonal shortages of natural veld and low nutritional value during the dry season is a major challenge
to livestock production in smallholder farming systems. To solve the shortage of feed is by increasing
natural veld or pastures by integrating legume trees into pastures with the aim of diversifying the
sources of forage at the same time increasing the amount of protein for the grazing animals as well as
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increasing the nitrogen uptake of associated forage grass. Hence the objective was to evaluate the
effect of intercropping Sesbania sesban and pigeonpea on the dry matter yield of Panicum
maximum at Empangeni (28.6391° S and 31.9400° E). A randomized complete block design,
replicated three times was used, the treatments were sole Panicum maximum, Panicum maximum +
Sesbania sesban, Panicum maximum + pigeonpea, sole Sesbania sesban, Sole pigeonpea. The yield
of sole Panicum maximum was significantly (P < 0.05) higher as compared to intercrops. The results
was in this order: sole Panicum maximum (541 kg ha') > Panicum maximum + pigeonpea (157.5 kg
hal) > Panicum maximum + Sesbania sesban (36.8 kg ha'). Panicum grass is general low in crude
protein and that cannot solely sustain ruminant livestock throughout the year, hence the need to for
intercropping with legumes trees especially pigeonpea. Pigeonpea can also provide extra products like
human food and firewood.

Keywords: crude protein, grazing, forage, livestock, natural veld, smallholder farmers
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QUANTIFYING THE MAGNITUDE OF HOUSEHOLD VULNERABILITY TO RURAL
FOOD INSECURITY IN RUSHINGA DISTRICT, ZIMBABWE

Onismo Muzah
oniemzh626@gmail.com
School of Agricultural, Earth and Environmental Sciences
Supervised by Professor Maryann Green

In examining the poor’s vulnerability to food insecurity, there is need to answer critical questions;
how food insecure are the rural poor and what determines food security at micro-level? Despite
comprehensive approaches to combat the challenges of food insecurity in Zimbabwe, the problem is
structural, pervasive and an interplay of multiple contextual factors. Therefore, this study endeavours
to identify household determinants and dimensions of food insecurity, in order to design not only to
find appropriate, feasible and effective strategies but also coping and adaptive capabilities within their
livelihood approaches.

To achieve these objectives, a two-stage sampling procedure was adopted to randomly select 300
households in three distinct wards. The study applied the Foster Greer and Thorbecke (FGT)
quantitative poverty model, which is also compatible to examine the incidence, depth and severity of
food insecurity. The results overall demonstrated that the concentration of food insecurity was
relatively high among female-headed households. The absolute cause was inequitable control and
access of key productive resources to enhance their livelihoods. This is an indication that household
level food insecurity has to be critically and adequately targeted on gender dynamics. A binary logit
model was used to estimate the determinants of household food security. Household daily calorie
availability per adult equivalence was adopted as the dependent variable to measure food security. The
regression results showed that dependency ratio, per capita monthly income, the value of assets, total
livestock units and maize yield per hectare were significant determinants of rural household food
security. Hence, interventions aimed at improving rural food consumption has to focus on household
demographic characteristics, livelihood diversification, own production and acquiring key resources.
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SAEES-0-08

POST-HARVEST TREATMENTS TO ENHANCE THE COLOUR DEVELOPMENT AND
FRUIT QUALITY OF CHERRY TOMATO (SOLANUM LYCOPERSICUM L.)

Bonga Ngcobo
NgcoboBongal ewis@ukzn.ac.za
School of Agricultural, Earth and Environmental Sciences
Professor Isa Bertling

Cherry tomatoes have become popular worldwide as fruit vegetables, due to their taste, high nutritional
value, health benefits as well as their attractive colour, particularly in the presentation of food.
Carotenoids in tomato play a significant role in the prevention of various diseases, such as cancer,
cataracts, and heart disease®™ The first characteristic that determines the degree of consumer’s
acceptance is colour, while the final quality parameter consumers judge tomatoes on is firmness.

Mature green cherry tomatoes (Solanum lycopersicum L. var. cerasiforme) were harvested from tunnel
N. The following treatments were administered before the storage: Light treatment (LT) for 24, Hot
water treatment (HWT), a combination of light and hot water for 30s, 1 min and 2 min, all fruits were
packed with modified atmospheric packaging (MAP). A hot water treatment was applied to the
selected batch by dipping fruit into hot water at 48 °C for 30s. One batch was subjected to LEDs for
24h, a further batch to a combination of LED light (LT) and hot water treatment (HWT) for 30s, 1 min
or 2 min. All fruit were stored for 25days at 21°C. Fruit mass, colour, firmness and pigment
concentrations were quality attributes were monitored in 7 day intervals over the 25-day experimental
period. An experiment was replicated three times.

A significant difference was observed between treatments. The present study showed that cherry
tomatoes treated with light plus hot water for 1 minute could enhance the production of lycopene and
carotenoids in general. It was also observed that light treatment alone and light combined with hot
water treatment at 2 minutes had a negative impact on the accumulation of lycopene and R-carotene.

Keywords: Heat treatment, Firmness, Colour, Cherry tomato; Taste, LEDs, Pigments, MAP

References: (1) Agarwal, S., and Rao, A.V., 2000. Tomato lycopene and its role in human health and chronic diseases.
Canadian Medical Association Journal, 163, 739-744.

SAEES-0-09

THE USE OF TRICHODERMA HARZIANUM (STRAIN KD) TO AMELIORATE
DROUGHT STRESS IN SELECTED CROPS

Ayanda Ngema
209530324 @stu.ukzn.ac.za
School of Agricultural, Earth and Environmental Sciences
Supervised by Professor Mark Laing

Water scarcity is a wide-spread problem, which seriously impairs crop growth, yield production and
livestock. The Republic of South Africa is currently experiencing drought which is referred to the
worst drought since decades. The aim of this study was to evaluate the efficacy of T. harzianum strain
kd in alleviation of drought stress in selected crops. Seeds were treated with Eco-T® (T. harzianum
strain kd) and sown in 30cm pots. Plants were allowed to grow in a temperature controlled tunnel. One
week before the flowering stage, plants were subjected to different drought stress treatments: 100%,
50%, and 25% irrigation. Chlorophyll content of leaves were determined using a hand-held CCM-200
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chlorophyll content meter. Plants were harvested and stalks, roots and cobs (maize) wet weight and
dry weight was determined. Data was analysed using GenStat. Results revealed that seed (maize)
treatment with Eco-T® and subjected to 50% drought stress had an increased stalks, roots, cob biomass
and chlorophyll content. It can be concluded that T. harzianum strain kd has the ability to alleviate
drought stress in maize that had been subjected to moderate (50%) drought stress. Results for other
crops are pending.

SAEES-O-10

DETERMINANTS OF ADAPTATION STRATEGIES TO CLIMATE CHANGE BY RICE
FARMERS IN SOUTHWESTERN NIGERIA: A MULTIVARIATE PROBIT APPROACH

Temitope Ojo
216076996@stu.ukzn.ac.za
School of Agricultural, Earth and Environmental Sciences
Supervised by Dr Lloyd Baiyegunhi

The aim of this study was to analyse the determinants of rice farmers’ climate adaptation strategies in
Southwestern Nigeria. A multistage sampling technique was employed to select 360 rice farmers from
three States in the region.

Data was analysed using simple descriptive statistical tools, a multivariate probit model and Ordinary
Least Squares (OLS) regression model. A Principal Component Analysis (PCA) was employed to
capture the dominant adaptation strategies used by the farmers. Most of the respondents noted that
there is climate change and their perception is that climate change is expressed through increased
temperature and decline in rainfall over the last 10 years. The results of the Multivariate Probit Model
indicated that age of the farmers, marital status, access to credit, educational status, region, farm size
and climate change perception were statistically significant factors influencing the choice of
adaptation strategies employed by the farmers in the study area. Furthermore, OLS regression model
revealed that one the dominant adaptation strategies had positive influence on the farmers’ income. It
is obvious the farmers are aware of long-term changes in climatic factors (for example, temperature
and rainfall), they are unable to identify these changes as climate change. However, farmers are not
taking holistic steps in dealing with perceived climatic changes, although the study found out that
farmers are changing their agricultural and farming practices. These include changing planting and
harvesting time, cultivation of early maturing variety crops, inter-cropping, changing cropping pattern,
soil conservation and host of others.

Government policies and investment strategies must be geared towards the support of education, credit
and information about adaptation to climate change, including technological and institutional methods,
particularly for smallholder farmers in the country.
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SAEES-0O-11

THE INFLUENCE OF DECLINING HYDROMETEOROLOGICAL NETWORKS ON
HYDROLOGICAL MODELLING: A MODEL CONFIRMATION CASE STUDY FROM
THE THUKELA CATCHMENT

Mlungisi Shabalala
211554031 @stu.ukzn.ac.za
School of Agricultural, Earth and Environmental Sciences
Supervised by Dr Michele Toucher

The use of hydrological models which can adequately represent catchment hydrological and other
terrestrial processes, and sensitive to changes in land use/cover has been widely accepted to
satisfactory assess the impacts of land use change on water resources. It is important to confirm the
adequacy of a physical, conceptual model representing a complex, open natural system to simulate
observed datasets. The aim of the study was to confirm the ability of ACRU, a physical, conceptual,
daily time-step model, to simulate streamflow in two small subcatchments (V11K and V31F) of the
Thukela Catchment; and to investigate the impact of the decline in the total number and number of
good quality meteorological stations on hydrological modelling. A rapid decline in the number of, and
quality of data in, meteorological stations was observed, which restricted the study from extending
beyond year 2000. Poor quality of streamflow data resulted in changing from subcatchment V14C to
V11K, and restricted the confirmation period to 15 and 25 years in subcatchments V11K and V31F,
respectively. The ACRU model was able to adequately simulate streamflow for both V11K and V31F
as the percentage differences between the observed and simulated conservation statistics were
conserved below 15%. However, a low R? value was achieved for V11K. This may have been due to
misrepresentation of catchment precipitation by the selected station, or the short duration of the
confirmation period. It is recommended that hydrometeorological monitoring stations are prioritized
in national budgets to improve the confidence with which hydrological models are used for land use
change prediction studies. The model was then used to predict the impact of land use and management
change scenarios on the Thukela Catchment.

SAEES-0O-12

DETECTION, DIFFERENTIATION AND GENOME ANALYSIS OF POTATO VIRUS Y
ISOLATES INFECTING POTATO (Solanum tuberosum L.) IN THE MSINGA AREA IN
KWAZULU-NATAL, REPUBLIC OF SOUTH AFRICA

Sinethemba P F Ximba
209510668 @stu.ukzn.ac.za
School of Agricultural, Earth and Environmental Sciences
Supervised by Dr Augustine Gubba

Potato (Solanum tuberosum L.) is one of the most important food crops grown and consumed
worldwide. Potato Virus Y (PVY), the type member of the genus Potyvirus in the Family Potyviridae
causes losses as high as 100% in the field. The objective of this study was to determine the incidence
of PVY strains infecting potatoes grown in Msinga, a community that largely relies on farming as
source of food and income generation in the KwaZulu-Natal province, Republic of South Africa. The
first part of the study focused on detecting PVY on potatoes grown in Msinga. This was successfully
achieved by testing 57 potato samples (leaves) exhibiting virus-like symptoms using enzyme-linked
immunosorbent assay (ELISA). PVY positive samples were subsequently inoculated onto Nicotiana
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tabacum cv Samsun, a propagation host. Total plant RNA extracted from N. tabacum displaying
typical PVY symptoms was subjected to reverse-transcription polymerase chain reaction using primers
specific to the coat protein gene. The expected 512 bp product was amplified. Samples were further
differentiated into serotypes. PVYN and PVY© were the serotypes identified. Symptomatic tobacco
leaves were harvested and PVY standard purification procedures were performed. Flexuous rod
particles of about 730 nm long and 12 nm wide were observed upon visualization of the purified PVY
under the transmission electron microscope. A viral 30 kDa protein band, which corresponds to the
PVY coat protein was observed after sodium dodecyl sulphate polyacrylamide gel electrophoresis
analysis. The second part of the study focused on analysing the full genome sequences of four
randomly selected isolates. This was done to assess any recombination patterns in the genomes of the
selected isolates. Total RNA was extracted from N. tabacum plants that had been mechanically
inoculated with these isolates and used as a template for next generation sequencing. The resulting
contigs, generated by de novo assembly, were subjected to BLAST on Genbank database in order to
identify PVY genomes. Recombination was detected using RDP4 software. The results revealed that
recombinants PVYN™ and PVYN Wilga strains exist in potatoes grown in Msinga. The results of this
study will influence the management/control strategies to be employed to control PVY disease in
Msinga.
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SLS-0O-01

POLLINATOR-DRIVEN DIVERGENCE AMONG POPULATIONS
OF THE DRAKENSBERG IRIS, HESPERANTHA COCCINEA

Ruth Cozien
210661060@stu.ukzn.ac.za
School of Life Sciences
Supervised by Professor Steven D Johnson

Pollinators have been implicated as key drivers of the spectacular floral diversity of angiosperms. Floral
divergence is thought to be initiated when populations locally adapt to different pollinators, however,
experimental evidence revealing this evolutionary process remains scarce. In this study | investigate whether
and how floral variation among populations of Hesperantha coccinea, a southern African iris, can be explained
by adaptation to different pollinators. Quantification of variation in flower colour, morphology, display traits
and nectar characteristics in 50 populations across the range of H. coccinea revealed geographical structure in
the distribution of morphologically distinct pink and red floral phenotypes. Pollinator observations in 15
populations revealed associations of the pink phenotype with visitation by a long-proboscid fly, Prosoeca
ganglbaueri and of the red phenotype with visitation by a butterfly, Aeropetes tulbaghia. Floral colour in red
and pink-flowered H. coccinea populations is strongly convergent with that of contrasting guilds of plant
species pollinated by P. ganglbaueri and A. tulbaghia respectively, and choice tests with model flowers
identified strongly contrasting colour-preferences of these pollinators. Choice tests using real flowers and
assessment of single-visit pollen deposition by P. ganglbaueri and A. tulbaghia confirmed the roles of pollinator
preference and morphological fit as selective agents. Reciprocal translocation experiments demonstrated local
adaptation of pink and red phenotypes to fly- and butterfly-dominated environments, respectively. This study
is among the first to combine correlative evidence for pollination ecotypes with both verification of local
adaptation and identification of mechanisms of pollinator-mediated divergence.

SLS-0-02

ISOLATION OF MICROALGAE AND DETERMINATION OF OPTIMAL PARAMETERS
FOR THE BIODEGRADATION OF PETROLEUM WASTES PRODUCED BY INDUSTRY

Stella Eregie
214585475@stu.ukzn.ac.za
School of Life Sciences
Supervised by Dr Sumaiya Jamal-Ally

The utilisation of petroleum based products has been found to increase environmental pollution,
causing a serious environmental problem due to the difficulty of disposal. Hence the need to clean up
the environment polluted with these petroleum wastes is very important. The aim of this study was to
isolate microalgae from tandemol oil wastes and to determine the biodegradation parameters. Small
volume studies one variable at a time were carried out to determine optimal temperature (20-35°C),
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pH (5-8), oil concentrations (5-20%, v/v), inoculum (3-10%, v/v) and agitation (100-250rmp).
Dehydrogenase activity and Gas chromatography and mass spectrometry were used to determine the
degradation. Isolation and screening of microalgae was done using BG11 medium with 5mL tandemol
oil waste. The microscopic, molecular analysis using universal rbcL gene primer and phylogenetic
analysis were performed. Based on the morphological observations and phylogenetic analysis of rbcL
gene region, the algal strains identified belonged to the species of Parachlorella Kessleri,
Scenedesmus vacuolatus, Chlamydomonas pitschmannii, Chlamydomonas bilatus, Chromochloris
zofingiensis. These species of these algal isolates are known to be potent hydrocarbon degraders and
it is presumed that they use tandemol oil wastes as a carbon source. P. kessleri exhibited high
utilisation of tandemol oil and was selected for further analysis. The DHA and GC-MS indicated that
25°C temperature, pH 7, 10% (v/v) oil concentration, 10% (v/v) inoculum and 100rmp agitation was
the optimum conditions for the biotransformation of tandemol oil. Based on the results obtained from
this study, DHA and GC-MS was found to be the best method for testing the degradation potential of
P. kessleri.

SLS-0O-03

ENHANCED BRAIN GLUCOSE UPTAKE EFFECTS OF VERNONIA AMYGDALINA IS
ASSOCIATED WITH THE ALTERATION OF REDOX IMBALANCE

Ochuko L Erukainure
216073060@stu.ukzn.ac.za
School of Life Sciences
Supervised by Professor Shahidul Islam

Hot infusion of Vernonia amygdalina leaves were investigated for its brain glucose-uptake enhancing
and antioxidative properties in rat brain tissues. V. amygdalina was infused in boiling water and
allowed to cool before concentrating at >50°C. Rat brains were incubated in Kreb’s buffer containing
11.1 mM glucose with and without V. amygdalina infusion for 2 h at 37°C and 5% CO. Brain glucose
uptake was measured by the difference between the initial glucose and final glucose concentrations of
the buffer. Additionally, the brain was homogenized and centrifuged. The resulting supernatants were
assayed for reduced glutathione (GSH), malondialdehyde (MDA), Nitric Oxide, and non-thiol protein
(NTP) levels. The superoxide dismutase (SOD), catalase, myeloperoxidase, ATPase activities were
also determined. V. amygdalina infusion enhanced brain glucose uptake in a dose — dependent manner.
Brain tissues incubated with glucose alone showed decreased antioxidant enzyme activities as well as
depleted GSH and NTP levels. There was also an increased level of MDA and NO. Molecular docking
of d-glucose with catalase, myeloperoxidase and ATPase further confirmed an occurrence of glucose
oxidative brain injury. These was significantly reversed to near normal in tissues incubated with V.
amygdalina infusion compared to normal tissues. These results suggest the anti-oxidative, anti-
proinflammation and glucose uptake enhancing properties of V. amygdalina in brain tissues. So it may
be a potent source for the development of novel anti-diabetic drug.

Keywords: V. amygdalina, Antioxidant; Brain glucose uptake; Proinflammation
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SLS-0O-04
A STUDY ON TYPANOSOMA COPPER PROTEINS

Murtala Bindawa Isah
213571486@stu.ukzn.ac.za
School of life Sciences
Supervised by Professor Theresa H T Coetzer

Copper is required by aerobic cells as an essential component of many cuproproteins including
cytochrome oxidase. However, free copper in cells is toxic as it can generate free radicals via the
Fenton reaction. Hence, cells developed multiple mechanisms to tightly regulate copper levels which
include efflux and sequestration by chaperones. Trypanosomes as eukaryotes are unusual in that, while
the procyclic form of the parasites uses classical cytochrome oxidase dependent mitochondrial
respiration, the blood stream form uses a Trypanosoma alternative oxidase to reduce oxygen. Hence,
mitochondrial remodelling constantly occurs as the parasite differentiates, which makes the
mechanism of copper acquisition, transport and efflux in trypanosomes interesting. As the first
attempt to investigate copper transport in trypanosomes, genomic databases of Trypanosoma spp were
searched for the presence of copper requiring and copper binding proteins. All available Trypanosoma
genomes show the presence of multiple copper requiring and copper transport proteins. These include
copper transporting ATPase, all the subunits of cytochrome ¢ oxidase, multi-copper oxidase, Scol,
Sco2, Cox11, Cox19 and Cox17. To further validate the presence of some of these proteins, a gene
coding for a P-type copper transporting ATPase from the genomes of T. congolense and T. brucei
brucei was identified and the ~112 kDa protein was compared to CuATPases from other species for
sequence conservation. The N-terminal heavy metal binding cytosolic domain was recombinantly
expressed and its copper binding properties were investigated. To detect the native protein in the
parasite, antibodies (IgY) were raised in chickens against 13-mer peptides within the N-terminal
domain of the protein. We showed that the recombinant proteins bind copper in vitro and in E. coli
cells possibly via the two Atx1-like potential copper binding domains predicted in silico. Purified
chicken anti-peptide IgY recognised the native CuATPase in T. congolense lysates as a band >100
kDa in a western blot. In conclusion, the study shows that trypanosomes express copper requiring
proteins and considering the role of copper in eukaryotic cells, these proteins may constitute an
attractive target for anti-trypanosomal drug discovery.

SLS-0O-05

SPONGE-ASSOCIATED BACTERIAL EXTRACTS AS QUORUM SENSING INHIBITORS
OF PSEUDOMONAS AERUGINOSA

Carrie Jacobs
Caz7301@gmail.com
School of Life Sciences
Supervised by Dr Hafizah Chenia

Pseudomonas aeruginosa is a highly pathogenic, Gram-negative bacterium responsible for
nosocomial infections worldwide. As current antimicrobials are ineffective in treating P. aeruginosa
infections, alternative anti-virulence treatments such as quorum sensing inhibition (QSI) are being
investigated. Marine sponges and their symbionts are being studied currently as a source of QSI
compounds; however, very few studies have examined the anti-virulence potential of South African
sponge-associated bacteria. After primary cross-streak antimicrobial and biosensor sandwich QSI
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assay screening of 98 sponge-associated bacteria, 15 were selected and cultured in two production
media (Mannitol and medium 5294). Nine of these phenotypically resembled Actinomycetes, five
Bacillus and one presented with an orange pigmentation. Ethyl acetate extractions were performed
and 30 extracts were screened for QSI activity against Chromobacterium violaceum ATCC 12472
using the agar-well overlay assay and P. aeruginosa ATCC 27853 using the pyocyanin, pyoverdine,
LasB and initial and mature biofilm inhibition assays. In terms of the efficacy of the production media
used, quenching of C. violaceum long chain AHLs was achieved by three Mannitol extracts and only
a single 5294 extract. Additionally, three Mannitol extracts caused a > 40% inhibition in LasB
production, in addition to pyocyanin and mature biofilm inhibition, suggesting that Mannitol may be
a better production medium for QSI molecules. Two of the Mannitol extracts further quenched the
long chain AHLSs of the P. aeruginosa las QS system, showing LasB inhibition of 43.08% and 61.77%
at 500 pg/ml and 1000 pg/ml, respectively. Pyocyanin production, regulated by both the PQS and rhl
QS systems, was inhibited to some degree by 28 of the extracts, although inhibitions of > 30% was
only achieved by 21 of these. Pyoverdine production, controlled in an analogous manner to pyocyanin,
was inhibited by 26 extracts with 15 of these achieving a > 30% inhibition. Overall at < 1000 pg/ml,
six extracts showed a > 50% inhibition in LasB production (maximum of 71.32%), three a > 40%
inhibition in pyocyanin production (maximum 57.53%), while a maximum pyoverdine inhibition of
38.43% was reached, although inhibition of > 20% were achieved by 14 extracts at <250 pg/ml. Initial
and mature biofilm inhibition at 10 mg reached 59.98% and 86.07%, respectively, with no significant
decrease in growth. In the wake of the current global antimicrobial crisis, South African sponge-
associated bacteria can, therefore, be regarded as a much needed, viable source of anti-virulence
compounds for human pathogenic bacterial infections, especially those associated with complex
microorganisms such as Pseudomonas aeruginosa.

SLS-0O-06

UNTARGETED METABOLOMICS ANALYSES OF CULTURED DUSKY KOB
ARGYROSOMUS JAPONICUS IN SOUTH AFRICAN AQUACULTURE

Thabani Mdlalose
211523710@stu.ukzn.ac.za
School of Life Sciences
Supervised by Dr Andre Vosloo

The dusky kob (Argyrosomus japonicus) is known to suffer infections from the gill Monogenean
parasite Diplectanum oliveri. These Monogenean parasites have adverse effects including epithelial
hyperplasia and haemorrhage around attachment points and erosion and inflammation of gill lamellae.
These often lead to secondary infections, reduced growth rates and mass mortality of fish stocks. To
our knowledge, the physiological impacts of D. oliveri on farmed dusky kob have not been examined.
The present study aims to identify and quantify metabolites in dusky kob which in turn can be used in
applications of fish health assessment.

To achieve this objective, we applied GC-MS and LC-MS/MS based metabolomics analyses on fish
dried blood spots (DBS) collected from four farms. The farms represent different parasite prevalence,
geographical locations (KwaZulu-Natal, Eastern Cape and Western Cape) and farming conditions
(ponds and sea cages). A principal components analyses (PCA) was used as a reduction technique to
cluster the samples based on similarities in metabolite concentrations. Using the identified metabolites,
we produced a metabolomic profile for farmed dusky kob. Furthermore, we examined biological
indices (hepato-somatic index and spleen somatic index), haematology parameters (blood glucose and
packed cell volume) and condition factor from the fish.
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A total of 25 organic acids, 20 amino acids and 8 acylcarnitines were identified with 6 amino acids
(Citruline, Glutamine, Lysine, Methionine, Phenylalanine and Proline) showing significant
differences between the farms. The PCA produced a 43.5% variability (PC 1 and PC 2) which can be
attributed to correlations in metabolite concentrations between the fish.

While significant differences in metabolite concentrations were observed and variations in metabolite
correlations clustered the farms together (PCA), these observations cannot be attributed with certainty
to parasitic infections. Farming conditions, geographical locations and environmental factors have to
be taken into consideration. Metabolomics is a valuable platform for fish health assessment as it may
aid in early disease detection, biomarker development and implementation of corrective measures in
farms.

SLS-0O-07

EXTRACELLULAR REDOX CYCLING AND HYDROXYL RADICAL PRODUCTION
OCCURRENCE IN LICHENISED ASCOMYCETES

Calvin E Moyo, Richard P Beckett, Tatyana Trifonova and Farida V Minibayeva
MoyoC@ukzn.ac.za, calvineddingtonmoyo@gmail.com
School of Life Sciences
Supervised by Professor Richard Beckett

Some free-living white and brown rot basidiomycetes, and some ascomycetes can generate hydroxyl
radicals using extracellular redox cycling. Here, we present a survey of extracellular hydroxyl radical
production by a range of lichenised ascomycetes. In white rot fungi extracellular redox enzymes have
been proposed to be involved in hydroxyl radical generation. However, a survey of a wide range of
lichens suggests that in these lichens hydroxyl radical production is not correlated to the activities of
laccase and peroxidases as in fungi. Results show that given a quinone and chelated ferric ions, many
lichens can readily produce hydroxyl radicals, and this is accompanied by the reduction of Fe*3 to
Fe2*. In lichens radicals are probably produced by Fenton chemistry by a mechanism similar to that
proposed for brown rot fungi (Krueger et al 2015). Potential roles of hydroxyl radicals produced by
lichens include the breakdown of lignocellulosic residues in the soil which may allow lichens to live
a partially saprotrophic existence and the formation of an “oxidative burst” to deter potential
pathogens. Additionally, aggressive radicals such as hydroxyl radicals are likely to degrade harmful
soil pollutants such as phenols, dyes and even micro-plastics (Gomez et al. 2009b, Krueger et al. 2015).
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SLS-O-08

ORAL DELIVERY OF INSULIN INTO STREPTOZOTOCIN INDUCED DIABETIC RATS
USING A NOVEL INSULIN FORMULATION

Andrew Mukundwa
207527477 @stu.ukzn.stu.ac.za
School of Life Sciences
Supervised by Dr Bubuya Masola and Professors Mario Ariatti and Moganavelli Singh

Introduction: Diabetes mellitus (type 1) is currently treated by subcutaneous injections of insulin
which has disadvantages of low patient compliance due to painful injections and risks of
hyperinsulinaemia and hypoglycaemia. Oral delivery of insulin could improve patient compliance and
also mimic delivery of physiological insulin however, low bioavailability due to poor permeability as
well as degradation in the gastrointestinal tract (GIT) is a disadvantage. The aim of the study was to
construct insulin containing liposomes for oral insulin delivery into streptozotocin-induced diabetic
type 1 diabetic rats. Method: Insulin loaded liposomes were designed and the encapsulation
efficiency, leakage under storage conditions, and permeability studies were conducted. Non-diabetic
and diabetic male Sprague-Dawley rats were treated with oral insulin (15 1U/kg body weight) while a
third group of diabetic rats were treated with subcutaneous insulin (4 1U/kg body weight) before an
oral glucose tolerance test (OGTT) was conducted. Blood insulin levels were determined in a time
dependent manner as was the expression of selected PI3K-Akt insulin signalling cascade enzymes.
Muscle and liver glycogen levels were also determined. Results: The results showed a 34% insulin
encapsulation efficiency of the liposomes and no leakage was detected during the storage period.
Permeability of liposomal insulin through the intestinal membrane was higher compared to free insulin
and the OGTT results showed a lowering of blood glucose levels after oral insulin treatment for both
normal and diabetic animals to just below baseline levels. Phosphorylation of protein kinase B (Akt)
was increased as a result of treatment with oral insulin while serum insulin levels were maintained at
normal baseline levels. Further, oral insulin treatment decreased hormone sensitive lipase (HSL) and
glycogen synthase (GS) phosphorylation in muscle while glycogen levels were increased in liver and
decreased in muscle. Conclusion: The liposomes improved insulin permeability across the intestinal
membrane. Oral insulin also lowered blood glucose levels to below baseline levels in normal and
diabetic animals while activating Akt, GS and inactivating HSL; and increasing glycogen levels in
liver while decreasing them in muscle.

SLS-0-09

METHYLATION PROFILING AND VALIDATION OF CANDIDATE TDMRS FOR
IDENTIFICATION OF HUMAN BLOOD, SALIVA, SEMEN AND VAGINAL FLUID AND
ITS APPLICATION IN FORENSICS

Natalie Naidoo
211535425@stu.ukzn.ac.za
School of Life Sciences
Supervised by Dr Meenu Ghai

Identification of body fluid samples found at crime scenes is a critical step in forensic investigations.
DNA methylation analysis is emerging as a reliable approach to identify and differentiate between
body fluids. DNA methylation predominantly occur at CpG dinucleotides located in CpG islands
(CGIs). Tissue specific differential methylated regions (tDMRs) in the human genome, display
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differential methylation in various tissues and cells, hence, can be targeted to differentiate between
body fluids. In a previous study, potential tDMRs, in genes HPCAL1, PTPRS and ZNF282 were
identified to differentiate between blood, vaginal fluid, semen and saliva. The present study aimed to
validate the methylation status of potential tDMRs in target body fluids by methylation specific PCR
(MSP) and bisulfite sequencing (BSP) analysis. Primers were designed for both MSP and BSP to
target CpG islands for each gene, except for PTPRS for which 2 CGls were targeted. The MSP results
for HPCAL1 tDMR displayed varying degrees of methylation and unmethylation for each target body
fluid. The PTPRS 2 tDMR also displayed methylation and unmethylation for all body fluids with no
differential methylation. The PTPRS 1 tDMR displayed semen specific methylation as well as
unmethylation for MSP while other body fluids displayed complete methylation. However, BSP
sequencing results for PTPRS 1 displayed methylation and unmethylation patterns both in blood and
semen. The ZNF282 tDMR displayed semen specific methylation with both MSP and BSP and could
be successfully used as a marker for semen identification. The newly identified tDMRs will facilitate
implementation of methylation markers for forensic body fluid identification.

Keywords: tDMRs, Body fluid identification, forensics, MSP, BSP

SLS-O-10

EFFECT OF DOPING TEMPERATURES AND NITROGEN SOURCES IN GRAPHENE
DURING THERMAL TREATMENT

Lethukuthula Ngobese
208526124 @stu.ukzn.ac.za
School of Life Sciences
Supervised by Dr Patrick Govender

The ability of yeast cell wall-derived mannoproteins (glycoproteins) to positively contribute to
oenological properties has been a key factor that stimulates research initiatives into these industrially
important glycoproteins. In addition, and from a fundamental research perspective, yeast cell wall
glycoproteins are involved in a wide range of biological interactions. To date, and to the best of our
knowledge, biochemical insight into the fine molecular structure of these mannoproteins is fairly
limited. The amino acid sequences of their protein moieties have been established from structural and
functional in silico analysis of the genomic sequence of Saccharomyces cerevisiae whilst far less
structural details are available on the glycosyl moieties of these mannoproteins.

In an attempt to generate significant quantities of cell wall-attached glycoproteins that may be
employed for the purposes biochemical structural analysis, a novel strategy was envisaged that
encompasses the genetic manipulation of S. cerevisiae strains to over-express and release cell wall-
associated glycoproteins into the liquid growth medium. To this end, the FLO1-encoded cell wall
mannoprotein was overexpressed in haploid S. cerevisiae laboratory strains bearing a specific cell wall
biosynthesis-related gene deletion that has been previously shown to promote extracellular hyper-
secretion of cell wall-based glycoproteins that would otherwise be attached to the cell wall in the feral
strain. A polymerase chain reaction (PCR)-based cloning stratagem was employed to yield transgenic
strains in which the native FLO1 open reading frame (ORF) is placed under transcriptional control of
the constitutive PGK1 promoter.

The data reveals that the strategy employed resulted in the expected constitutive expression pattern of
the FLO1 OREF in all transgenic strains created in this study. A modified Helm’s flocculation assay
was employed to assess flocculation intensities of the three FLO1-based transgenic strains. This assay
confirmed that the flocculation phenotypes observed were indeed of the Flol-type in that they were
Ca?*-dependent, sensitive to ethylenediaminetetraacetic acid (EDTA) and inhibited in the presence of
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mannose. Interestingly, the KNR4 deletion-based transgenic yeast strain displayed a visibly weaker
different adhesion behaviour in terms of weaker flocculation intensity as evidenced by noticeably
smaller floc aggregate size. In addition a greater quantity of proteins was detected at statistically
significant levels in the spent culture medium of the KNR4 deletion-based transgenic yeast strain.
Although yet to be purposefully optimised, the data seemingly suggests that PGK1 promoter-based
mediated overexpression of the FLO1 ORF in a KNR4 deletion-based genetic background has the
potential to release the desired mannoprotein into the culture medium.

SLS-O-11

IMPACT OF METALLIC OXIDE NANOPARTICLES ON BIOETHANOL PRODUCTION
BY SACCHAROMYCES CEREVISIAE BY4743:
SCREENING AND KINETIC STUDY

Isaac A Sanusi
216075660@stu.ukzn.ac.za
School of Life Sciences
Supervised by Professor Gueguim Kana

Nanoparticles have received attention of the scientific community due to their biotechnological
potentials. They exhibit advantageous size, shape and concentration dependent catalytic, stabilising,
immunoassays and immobilisation properties. This study investigate the impact of metallic oxide
nanoparticles (NPs) on ethanol production by Saccharomyces cerevisiae BY4743. Nine different
nanoparticles were synthesised using precipitation method and microwave treatment. The
nanoparticles synthesised were characterised by Fourier Transform Infra-Red spectroscopy (FTIR),
scanning electron microscopy (SEM) and transmission electron microscopy (TEM). Fermentation
processes were carried out at varied NPs concentrations (0 — 0.08 wt%). Highest ethanol
concentrations were achieved after 24 h using Cobalt NPs (5.07 g/l), Copper NPs (4.86 g/l) and
Manganese NPs (4.74 g/l) at 0.01 wt% NPs concentrations, which represent 13%, 8.7% and 5.4%
increase respectively over the control (4.47 g/l). The lowest ethanol concentration (0.17 g/l) was
obtained when 0.08 wt% of Silver NPs was used. And lower ethanol concentrations were observed at
higher NPs concentration. Ethanol concentration decrease after 24 h for all the processes. In all set up
with NPs, the pH was observed to be stable and the stability was directly proportional to nanoparticles
concentrations. These findings suggest that the presence of some of the NPs in the bioprocesses has
catalytic and pH stabilising potential. Ethanol production by Saccharomyces cerevisiae BY4743 was
enhanced in the presence of Cobalt NPs, Copper NPs and Manganese NPs. Kinetic study using logistic
function model and the modified Gompertz model will further elucidate the impact of these
nanoparticles on ethanol production.

Keywords: Nanoparticles, bioprocess, bioethanol, stabilising potential, impact
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SLS-0O-12

SPATIAL AND TEMPORAL DISTRIBUTION OF MACROBENTHIC FAUNA OF
DURBAN HARBOUR SANDBANKS

Bomikazi Tshingana
215024659@stu.ukzn.ac.za
School of Life Sciences
Supervised by Dr David Glassom

Durban Bay is an estuarine embayment on the east coast of South Africa, in a natural lagoon.
Macrobenthos can be used to assess environmental and ecosystem changes. Sandbanks protect and
defend coastlines and are good feeding and nursery grounds. The spatial and seasonal distribution of
macrobenthic invertebrates in relation to microphytobenthos, environmental parameters and fauna will
help in better understanding the ecological status of Durban Bay. Water quality measurements were
taken from twenty stations in the navigation channels. Sediments, macrobenthos and
microphytobenthos samples were collected from fifty one subtidal and fifty three intertidal stations at
spring low tide. Mussels were collected from the 28 channel marker buoys. Fish samples were
collected along the sandbanks margins using a 30cm beach seine net. At spring low tide birds were
counted on a monthly basis. Maximum and minimum chlorophyll a concentration on both intertidal
and subtidal sandbanks was recorded in summer. Both intertidal and subtidal sandbanks showed
significant differences between seasons and stations. Callianasa Kraussi and Paratylodiplax
blephariskios dominated intertidal and subtidal sandbanks respectively. Subtidal sandbanks were more
diverse than intertidal sandbanks. Temperature, dissolved oxygen turbidity best explain the
relationship between physicochemical parameters and macrobenthos. Sediment particles throughout
the bay ranged from very coarse to very fine sand. The little lagoon area constituted mostly of very
fine sand. Total Organic Content varied from 0,1% to 2,9% with the highest record in little lagoon.
Ambassis dussumieri formed 96% of the catch with the highest number caught in autumn. Metal
concentrations were higher on subtidal than intertidal sandbanks. Showing how metals can settle to
the bottom and become more concentrated. Intertidal station 4 seemed to have a consistently higher
concentration of trace metals. Also the stations in the upper reaches had high metal concentration this
could be from the catchment and activities in the harbour. Concentrations of metals in Perna perna
showed clear seasonal fluctuations with significant differences between sample medians. The study
showed that the little lagoon area was the most distinct of the five sandbanks it had the highest densities
of invertebrates, with few bivalves, and the lowest density of fishes. Some of these differences were
likely due to the distinct hydrology. Life in Durban is influenced by tidal height, and seasonal
variation. Sandbanks play a crucial role in the wellbeing of the bay.
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ORAL ABSTRACTS

ROOM T1 - SCP ORAL PRESENTATIONS
Chair: Professor Werner van Zyl

SCP-0-01

LASER SYNTHESIS AND CHARACTERISATION OF
BORON RELATED NANOMATERIALS

Mufutau A Adebisi and Mathew K Moodley
215081711 @stu.ukzn.ac.za; moodleymk@ukzn.ac.za
School of Chemistry and Physics
Supervised by Dr M K Moodley

We report on the laser synthesis and characterisation of boron related nanomaterials. Nanomaterials
in the form of nanotubes, sheets and wires were synthesised by utilising a double pulsed laser to ablate
a boron composite target in a furnace operating at 1100°C. Nitrogen (N2) was used as the carrier gas.
The laser target was prepared by mixing a small percentage of nickel (Ni) and cobalt (Co) nitrates
which acts as catalysts together with the hexagonal boron nitride (h —BN). The target was ablated by
employing a g-switched Nd: YAG laser delivering collinear, focused laser pulses of 1064 and 532 nm
temporarily separated by 20 ns at laser beam repetition rate of 10 Hz. The as—synthesised material
were collected at the back-end of the quartz tube and at the centre. The morphology and chemical
composition of boron nanomaterials were characterised by scanning electron microscopy (SEM), high
resolution transmission electron microscopy (HR-TEM), X-ray spectroscopy (XRD), ultra-violent-
visible (UV-VIS) absorption and photoluminescence (PL) spectroscopy. These methods proved
conclusively that the synthesised materials were boron. Tubes as small as 0.4 nm diameter were
observed together with nanorods, nanoribbons in the range 8-30 nm ins dimeter were observed.

Keywords: boron, nanotube, laser ablation, catalyst, synthesis, scanning and transmission electron
microscopy.

SCP-0-02

POLYMER SOLAR CELLS WITH REDUCED GRAPHENE OXIDE-GERMANIUM
QUANTUM DOT NANOCOMPOSITE IN THE HOLE TRANSPORT LAYER

Tabitha Amollo
216026867 @stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Professors Vincent Nyamori and Genene Mola

Semiconducting polymer, poly(3,4-ethylenedioxythiophene):poly(styrenesulfonate) (PEDOT:PSS) is
commonly used in the hole transport layer (HTL) of thin film organic solar cells (OSCs). However,
PEDOT:PSS has the disadvantage of a relatively low and inhomogeneous electrical conductivity
resulting from its insulating PSS chains, as well as acidity and hydrophilicity. In this work,
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PEDOT:PSS was modified by novel reduced graphene oxide-germanium quantum dot (rGO-Ge QD)
nanocomposite and employed as the HTL in polymer solar cells (PSCs). PSC devices with poly-3-
hexylthiophene and (6-6)-phenyl-C61-butyric acid methyl ester (P3HT:PCBM) in the active layer
were fabricated and characterised for photovoltaic performance. A significant improvement of up to
50% in power conversion efficiency is achieved by the incorporation of the composite in the HTL.
The modified HTL devices exhibit higher current density values, implying a better transportation and
collection of photo-generated charge carriers.

SCP-0O-03

TOWARDS A SOLID STATE REFRIGERATION FROM A FIRST TO SECOND ORDER
MAGNETIC TRANSITION IN Mn-RICH MnssNis3«TixSni1 ALLOY

Itegbeyogene Ezekiel
212562426 @stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Dr Thomas Moyo

The cost of energy consumption and the global effect of climate change has placed a high demand on
the research for energy efficient and environmentally friendly devices. The current cooling systems
that is dependent on gas compressors, make use of an ozone layer depleting hydrofluorocarbons which
contributes significantly to global warming [1]. Solid state refrigeration which is dependent on the
magnetocaloric effects (MCE) from suitable magnetic materials, provides a viable option for cooling
[2]. It is a more energy efficient, eco-friendly, cheap, compact and a very low noise option. MCE and
the cooling power of a material is measured by the magnetic entropy change AS,, and the refrigerant

capacity RC. These metrics can be obtained at different degrees in oxide materials and in intermetallic
materials depending on factors such as chemical compositions and preparation methods [1], [2].

This study investigates the MCE and the magnetic properties of pure cubic phase of bulk Mn-rich Niga-
xTixMnssSn11 (x = 0 and 0.5) intermetallic alloys fabricated by arc melting. The crystal structure and
the temperature dependence magnetic properties were studied. The saturation magnetisation Mg ,
coercive field H. and the exchange bias field H, is enhanced by the addition of Ti. The bifurcation
between the zero-field cooled curve and the field curve (ZFC-FC) at low temperatures shows the
evidence of a ferromagnetic-antiferromagnetic interactions. An enhanced H. and H, values of 870

Oe and 496 Oe respectively, was achieved for x = 0.5. A first order magnetic transition is deduced
from the thermal hysteresis observed in the martensitic transformation in the ZFC-FC measurements.

The transition order parameter completely collapse at the austenitic Curie temperature T/ indicating
a second order magnetic transition. Only a marginal decrease was observed in the T/ around 286 K.

A peak magnetic entropy change ASA‘}I" of 29 J/kgK and 21 J/kgK at a magnetic field of 5 T was
estimated from the magnetic isotherms. This occurred at a temperature of 219 K and 189 K for x =0
and 0.5 respectively. The RC dropped from 217 J/kg to 134 J/kg. The magnitude of the AS,, estimated

from the second order transition were found to be in the order of those associated with some oxide
materials. Values of 1.32 J/kgK to 2.57 J/kgK were obtained over a wide temperature range of 300-
260 K for x = 0.5, however, with an improved RC of 159 J/kg.

[1] V. Chaudhary and R. V. Ramanujan, Sci. Rep. 6 (2016) 1-9.
[2] Rostamnejadi, M. Venkatesan, P. Kameli, H. Salamiti and J. M. D. Coey, J. Magn. Magn. Mater. 323 (2011) 2214-2218.
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SCP-0O-04

MOLECULAR DYNAMICS OF LINEAR AND CYCLIC POLYMER CHAINS
APPLICABLE TO PHOTOVOLTAIC DEVICES

Francis M Gaitho
pellicane@ukzn.ac.za
School of Chemistry and Physics
Supervised by Dr Giuseppe Pellicane

One of the most interesting phenomenon of polymeric materials is the surface behavior when the
components in the bulk are subjected to different concentrations at varying degrees of polymerisation.
In this study, we carry out molecular dynamics simulations [1] on thin films of polymer blends
comprising of mixtures of cyclic and linear chains for two extreme degrees of polymerization, that
is, polymer comprising of 100-mers and 10-mers at varying concentrations in each case. We
demonstrate that enrichment of any type of polymer chain species to the surface of the blend is driven
by its flexibility, connectedness to other species and enhanced by their concentration. Our finding
reveals that longer chains orient better longitudinal to the interface while shorter ones orient
transversely. We further show that at high concentrations, long cyclic chains preferentially migrate
towards the surface compared to linear chains, which may provide good perspective to the
understanding of transport processes in bulk heterojunction photovoltaics [2, 3].

[1] S. Plimpton. J. Comput. Phys, 117:1, 1995.

[2] M. Zawodzki, R. Resel, M. Sferrazza, O. Kettner, and B. Friedel. Appl. Mater. Inter., 7 30:16161, 2015.

[3] S. A. Hawks, J. C. Aguirre, L. T. Schelhas, R. J.Thompson, R. C. huber, A. S Ferreira, G. Zang, A. A. Herzing,
S. H. Tolbert, and B. J Schwartz. J. Phys. Chem. C, 118:17413, 2014.

SCP-0O-05
FORECASTING SOLAR IRRADIANCE FOR DURBAN

Paulene Govender
206501375@stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Dr Alan Matthews and Dr Michael Brooks

Cloud cover is the most important factor affecting solar irradiance received at the ground. Forecasting
the amount of irradiance available at a given location is important for monitoring solar power plant
operation and generation capability.

The aim was to use a day-ahead forecast of cloud cover to predict the typical irradiance pattern for
that day. In order to do this, clustering analysis was applied to one year of irradiance data profiles for
Durban to identify typical irradiance patterns. The analysis yielded four distinct classes: sunny all
day, cloudy all day, sunny AM and cloudy PM, and cloudy AM and sunny PM.

The next step was to use an hourly, day-ahead cloud cover percentage forecast for Durban provided
by a Numerical Weather Prediction model, which was mapped by a simple rule onto the irradiance
classes.

An advantage of the approach used in this study is that the cloud cover forecast from a NWP output

is often freely available through a weather service provider, making this method an easily accessible
irradiance forecasting option for solar plant operators.
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SCP-0O-06

SYNTHETIC, SPECTROSCOPIC STUDIES AND CRYSTAL STRUCTURES OF
HETEROSUBSTITUTED 1,3,2-BENZODIAZABOROLANE COMPOUNDS

Mxolisi Majola
210516971 @stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Dr Siphamandla Sithebe and Professor Ross Robinson

The chemistry of 1,3,2-benzodiazaboroles has been rapidly developed as it is at the interface of
organic and inorganic chemistry. These compounds contain a boron atom three-coordinated by a -
conjugated system. Some of these compounds are strongly luminescent with interesting
photophysical and photochemical properties. The diazaborolyl unit of these compounds function as
n-donor resulting in 1,3,2-benzodiazaboroles finding applications in material science such as sensors
and organic light emitting diodes (OLEDs). The objective of this study is to synthesise novel 1,3,2-
benzodiazaborolane compounds and investigate their experimental and theoretical absorption and
emission  properties.  Cyclocondensation of  1,2-phenylenediamine and  10-bromo-9-
anthraceneboronic acid was carried to obtain 2-(10-bromo-9-anthracene)-1,3-dihydro benzo-1,3,2-
diazaborolane. 2-(10-Bromo-9-anthracene)-1,3-dihydro benzo-1,3,2-diazaborolane was cross-
coupled with a number of heterosubstituted arylboronic acids in the presence of Pd-catalyst under
Suzuki-Miyaura cross-coupling reaction conditions. Product isolation was carried in silica gel using
column chromatography and product confirmation was carried using *H NMR, !B NMR, *C NMR,
Infrared and HRMS.

The vacant p-orbital on the central boron atom give three coordinate boron compounds their
interesting luminescent and electronic properties as it accepts a pair of electrons from the attached
conjugated system. As such the second part of this project is aimed at investigating spectroscopic
properties of 1,3,2-benzodiazaborolanes by acquiring their absorption and emission spectra.
Attaching an electron donating or withdrawing substituted arylboronic acid derivatives at the 10-
postion of anthracene has minimal effects on the absorption studies. Emission studies revealed
positive solvatochromism as observed by the change in emission wavelength with change in solvent
polarity. Attaching methylthio (SMe) or methoxy (OMe) on the para or meta position of the attached
arylboronic acid was observed to have insignificant change on the absorption wavelength. On the
other hand a great significant change was observed in the excitation state under different solvents
polarity.

The HOMOs and LUMOs of the chromophores are located on the anthracenyl n-system with no
contributions from the 1,3,2-benzodiazaborolyl units. This confirms the similar experimental
absorption maxima of the chromophores even with the attachment of electron donating and
withdrawing arylboronic acid derivatives.

The extension of the m-conjugation length on the 2-position of these species, from phenyl to
anthracene, was observed to lead to a bathochromic shift of the wavelength in both excited and ground
states. Attaching electron donating and electron withdrawing arylboronic acids on the 10-position of
anthracene resulted in wavelength bathochromic shift. Attaching electron withdrawing bromide on
the 10-position of the anthracenyl unit resulted in further bathochromic shift of the wavelength.
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SCP-0O-07

THE EFFECT OF BUFFER LAYERS IN
BULK HETEROJUNCTION SOLAR CELLS

Xolani Mbuyise
xolanimbuyise@gmail.com
School of Chemistry & Physics
Supervised by Professor Genene Mola

The preparation of device structures under different ambient condition were studied. These device
structures are  ITO/PEDOT:PSS/P3HT:PCBM/LiF/Al  and  ITO/PEDOT:PSS  doped
CNT:ZnO/P3HT:PCBM/LIiF/Al. Moreover, devices provided different behaviour for each hole
transport layer, in charge facilitation for bulk heterojunction organic solar cells. The electrical
properties of organic photovoltaic (OPV) devices produced with PEDOT:PSS (pristine) and
PEDOT:PSS doped CNT:ZnO (unpristine) hole transport layers were found to be with power
conversion efficiency (PCE) 1.9% and 4.1%, respectively. Additional, the photovoltaic parameters
and charge transport properties showed significant difference in the performance. However, the life
time measurement under different ambient condition are also presented and discussed. On the other
hand, optical properties and surface morphologies of our device structures are also studied and
compared.

SCP-0O-08

QUANTUM OPTIMISATION: A QUANTUM VERSION OF THE
GRADIENT SEARCH ALGORITHM

Kelvin Mpofu
213572387@ stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Professor Thomas Konrad

This talk will present a quantum version of the gradient search algorithm otherwise known as the
gradient descent algorithm [1]. While we are waiting for the realisation of a universal quantum
computer, there is already a wide range of quantum algorithms for quantum computers which solve
problems ranging from machine learning [2], optimisation [3], data science [2] and crypto-analysis
[4]. Converting classical algorithms to quantum algorithms is advantageous because the functional
values can be computed in parallel and its global properties evaluated. In this presentation we discuss
a quantum optimisation algorithm which has been derived in such a manner.

[1] Anne Auger, Numerical Optimization: Introduction to gradient based methods. Inria Saclay-lle-de-
France.http//tao.Iri.fr/tiki-index.php?page=courses, 2011.

[2] Seth Lloyd, Masoud Mohseni, and Patrick Robentrost, Quantum algorithms for supervised and unsupervised
machine learning arXiv:1307.0411

[3] Edward Farhi, Jeffrey Goldstone, and Sam Gutmann, A quantum approximate optimization
algorithm arXiv:1411.4028, 2014.

[4] Peter W. Shor, Polynomial-time algorithms for prime factorization and discrete logarithms on a quantum
computer. SIAM Journal on Computing, 26(5):1484-1509, 1997.arXiv:quant-ph/9508027.
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SCP-0O-09

NCC ISOLATED FROM DISCARDED CIGARETTE FILTERS: A TEMPLATE FOR
GREEN SYNTHESIS OF SILVER NANOPARTICLES AS A SERS SUBSTRATE

Segun Ogundare
216039040@stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Professor Werner van Zyl

We report synthesis of silver nanoparticles (AgNPs) using nanocrystalline cellulose (NCC) isolated
from discarded cigarette filters (DCF) as both reducing- and stabilising agent over a pH range 5 - 10.
The size and the yield of synthesised AgNPs varied with pH. The minimum mean diameter (4.61 nm)
was observed at pH 9 while the maximum (19.93 nm) was observed at pH 5. The spherically shape
AgNPs showed surface plasmon resonance (SPR) at around 416 nm. The Ag content in dry AgNPs
was 81.9 wt% as revealed by EDX analysis, which correlated with 82.1 wt% mass left at 600°C in
TGA analysis. SEM and BET analyses showed that the dry AgNPs were macroporous with reduced
surface area and porosity on calcination. The AgNPs showed excellent Surface Enhanced Raman
Spectroscopy (SERS) in the detection of riboflavin with 0.3 uM LOD. In summary, we demonstrated
an approach to produce a cheap analytical tool prepared from most littered item (DCF) in the world.
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Scheme 1: Synthesis of AgNPs using NCC isolated from DCF as both reducing and stabilising agent
and SERS application in detection of riboflavin.
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SCP-0O-10

TUNING THE REACTIVITY OF PALLADIUM (1) COMPLEXES USING N-DONOR
LIGANDS: KINETICS, COMPUTATIONAL AND CRYSTAL STRUCTURES

Daniel Onunga
OnungaD@ukzn.ac.za
School of Chemistry and Physics
Supervised by Professor Deogratius Jaganyi

Anti-tumour activity of Pd(ll) complexes have been demonstrated with some of them showing better
activity than its wonderful analogous Pt(I1) drugs. It is known that the lability of Pd(I1) is 6 orders of
magnitude faster than analogous Pt(Il). The use of Pd(Il) complexes as anticancer drugs have been
compromised due to serious side effects caused by rapid hydrolysis of the leaving group hence unable
to reach its pharmacological targets. The challenge today is to find ligands that would stabilise Pd-
centre to design kinetically inert and thermodynamically stable complexes that greatly increases its
potential as anti-tumour agent. There is need to understand the kinetic and thermodynamic behaviour
of these complexes with biomolecules having sulphur in relation to medical and DNA to design drugs.
Most of the kinetics on Pd(II) complexes have been done by Burgaci¢ et al. involving bulky bio-
nucleophiles. Less bulky thiourea based nucleophiles have not been systematically investigated.
Previous work in our group showed that pyrollic-N n-donor ligands heavily reduced the reactivity of
Pt(11). To extend our work, we have employed these ligands to control the reactivity of their Pd(II)
complexes. We therefore investigated the chloride substitution of (2,2:6',2"-Terpyridine)
palladium(Il) chloride (PdL1), 2,6-Bis(N-pyrazolyl) pyridine palladium(ll) chloride (PdL2), 2,6-
Bis(3,5-dimethyl-N-pyrazolyl)  pyridine palladium(ll) chloride (PdL3) and 2,6-Bis(7-
azaindolyl)pyridine palladium(Il) chloride (PdL4) by thiourea nucleophiles viz: thiourea (Tu), N,N-
dimethylthiourea (Dmtu) and N,N,N,N-tetramethylthiourea (Tmtu). The reactions were done under
pseudo-first-order conditions using stopped-flow spectrometric techniques. The reactions
appreciably followed the simple rate law kobs = ko[Nu].

The study showed that the number of nitrogen atoms present in the chelate and the substituents on
the cis-ligand affects the lability of the chloro leaving group. The reactivity followed the order
PdL1>PdL2> PdL3 with PdL1 being most labile and having a rate of (1.184+ 0.002) x 10° M1s?
at 25 °C with respect to Tu. The presence of pyrollic-N w-donor in the chelate ring and the electron
donating substituents on the cis-ligand decreases liability which was consistent with the DFT
calculations.
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SCP-O-11

GAINING INSIGHT INTO THE PARTIAL AND TOTAL OXIDATION
OF N-OCTANE OVER SELECTED METAL OXIDES

Drushan Padayachee
207513702@stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Professor Holger Friedrich, Dr Sooboo Singh and Dr Abdul Mahomed

The oxidative activation of alkanes has been a topic of interest for several years now, especially
within the Catalysis Research Group of the University of KwaZulu-Natal. A major disadvantage of
alkane oxidative dehydrogenation (ODH) is that the desired products, alkenes, tend to be more
reactive than their respective alkanes. Two groups of adsorbed oxygen species occur, these are
electron deficient electrophilic oxygen species and electron rich nucleophilic species [1]. The
nucleophilic species are also commonly referred to as lattice oxygen species and lead to the selective
activation of the alkane [1]. This occurs through the interaction of the hydrocarbon with a metal oxide
via the Mars and van Krevelen mechanism [2]. In most cases, this nucleophilic attack will result in
the formation of an alkene. On the other hand, electrophilic oxygen species, being electron deficient,
will attack a region of highest electron density. In this case, the electron rich 7 bonds of an alkene,
which results in the formation of peroxy or epoxy species, that ultimately lead to the degradation of
the hydrocarbon skeleton and CO, formation [3].
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Scheme 1: Role of oxygen species in hydrocarbon oxidation [3]

In order to understand the role of the metal oxides in directing the reaction, shown in Scheme 1, this
study aimed to investigate the combustion of n-octane and its desired ODH products over selected
transition metal oxides. To do this, we will need to investigate selected transition metal oxides to
understand their variable behaviour in activating the alkane and the oxidant. This can be applied to
establish how the oxidation of the desired products under reaction conditions may be limited.

[1] G.I. Panov, A.K. Uriarte, M.A. Rodkin, V.I. Sobolev, Catal. Today 41 (1998) 365-385.

[2] M. Khachani, M. Kacimi, A. Ensuque, J.-Y. Piguemal, C. Connan, F. Bozon-Verduraz, M. Ziyad, Appl. Catal. A:
Gen. 388 (2010) 113-123.

[3] B.K. Hodnett, Heterogeneous Catalysis Oxidation: Fundamental and Technological Aspects of the Selective and Total
Oxidation of Organic Compounds, Wiley-VCH, 2000.
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SCP-0O-12

LET THERE BE LIGHT : OBSERVING THE FIRST STARS IN OUR UNIVERSE FROM
THE SUB-ANTARCTIC

Liju Philip
216075719@stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Dr Cynthia Chiang, Professor Jonathan Sievers

Radio telescopes are sensitive to large wavelengths, and therefore can detect electromagnetic waves
from the early times of the Universe. The Universe in its infant state was abundant in neutral
Hydrogen that emitted a characteristic 21-cm photon [1] as a result of electron spin-flip. This 21-cm
wave reaches Earth after crossing the vast expanse of the ever-expanding space, thus, getting
stretched to meter wavelengths. Astronomers refer to this stretching as ‘redshift’. My research aims
at detecting these meter long radio waves and probe the period when the first stars turned on in our
Universe.

My experiment is called ‘Probing Radio Intensity at high-Z from Marion’ (PRI*M). It is a single
antenna experiment that detects the average strength of the redshifted 21-cm Hydrogen signal across
the entire sky. The experiment is deployed to a remote sub-Antarctic island called Marion Island [2]
that lies halfway between the continents of Africa and Antarctica. It is essential to observe in radio-
quiet locations that are far away from interferences due to cellphone, FM, TV and other radio
transmissions. Marion Island is a pristine location with no radio frequency interferences and lies over
2000 km from the mainland. Followed by a successful engineering run on Marion Island in 2016,
PRI4M is currently deployed for one full year (2017-18) and is collecting science quality data.

PRI*M’s mechanical structures are designed to survive the harsh sub-Antarctic weather. The system
was upgraded to observe at two polarizations that are orthogonal to each other, and two separate
antennas that have center frequencies of 70 MHz and 100 MHz. My talk will cover the science goals
that we are planning to achieve and will provide a walkthrough of the instrument. 1 will also cover
the 2017 deployment expedition and preliminary results from the first few weeks of deployment.
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SE-O-01

SOLVING OPTIMAL CONTROL PROBLEMS BY MODELLING
DYNAMIC SYSTEMS AS WEIGHTED DIRECTED GRAPHS AND APPLYING
DIJKSTRA’S ALGORITHM

Philani Biyela
210504359@stu.ukzn.ac.za
School of Engineering
Supervised by Professor Randhir Rawatlal

Optimal control problems are frequently encountered in chemical engineering process control
applications as a result of the drive for more regulatory compliant, efficient and economical operation
of chemical processes. Despite the significant advancements that have been made in optimal control
theory and the development of methods to solve this class of optimisation problems, limitations in
their applicability to non-linear systems inherent in chemical process unit operations still remains a
challenge, particularly in determining a globally optimal solution and solutions to systems that
contain state constraints.

This work presents the development of a graph theory based approach for solving optimal control
problems by applying Dijkstra’s Algorithm, a robust and global optimal solution based algorithm
commonly used in various applications to solve the shortest path graph search problem. In the
developed approach, the chemical process dynamic system was modelled as a weighted directed
graph and the continuous optimal control problem was reformulated as graph search problem by
applying appropriate finite discretization and graph theoretic modelling techniques. The objective
functional and constraints of an optimal control problem were successfully incorporated into the
developed weighted directed graph model and the graph was optimised to represent the optimal
transitions between the states of the dynamic system, resulting in an optimal state transition graph
(OST Graph). The optimal control solution for shifting the system from an initial state to every other
achievable state for the dynamic system was determined by applying Dijkstra’s Algorithm to the OST
Graph.

The developed OST Graph-Dijkstra’s Algorithm approach was successfully applied to solve optimal
control problems for a linear nuclear reactor system, a non-linear jacketed continuous stirred tank
reactor system and a non-linear non-adiabatic batch reactor system. The optimal control solutions
obtained were compared with solutions obtained by the variational calculus, Iterative Dynamic
Programming and the globally optimal value-iteration based Dynamic Programming optimal control
solution approaches. Results revealed that the developed OST Graph-Dijkstra’s Algorithm approach
provided a 14.74% improvement in the optimality of the optimal control solution compared to the
variational calculus solution approach, a 0.39% improvement compared to the Iterative Dynamic
Programming approach and the exact same solution as the value—iteration Dynamic Programming
approach. The computational runtimes for optimal control solutions determined by the OST Graph-
Dijkstra’s Algorithm approach were 1 hr 58min 33.19s for the nuclear reactor system, 2m 25.81s for
the jacketed reactor system and 8.91s for the batch reactor system. It was concluded from this work
that the proposed method is a promising approach for solving optimal control problems for chemical
process-based dynamic systems.
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SE-O-02
FABRICATION OF SUPERCAPACITORS USING GRAPHENE

Sarah Garber
sorah@eleceng.co.za
School of Engineering

Supervised by Dr Leigh Jarvis

Graphene, discovered in 2004 [1], is made of a single atomic layer of carbon atoms, connected to
each other in a honeycomb style lattice [2]. Electrons travelling through the graphene lattice lose their
effective mass, and the electrons don’t scatter at submicrometric distances, even at room temperature.
It has been shown that when a few layers of graphene are stacked on top of each other, they retain the
conductive graphene characteristics, with the electron transport remaining two-dimensional [3][4],
causing few layer graphene to act as a parallel circuit. Graphene is very conductive [2][5], and is able
to sustain densities of electric current a million times higher than copper [6].

Supercapacitors, also known as electrochemical capacitors, consist of two electrodes electrically
connected using an electrolyte, and separated by an ion-permeable separator. Energy is stored within
the two electrodes, and the greater the surface area of the electrodes, the more energy can be stored
[7]. As graphene is two-dimensional and has both sides of its atoms accessible, it has a very large
surface area, which makes it ideal for use as supercapacitor electrodes [2][8].

| have successfully fabricated graphene, and have used them to make supercapacitors. These
supercapacitors have shown interesting result, depending on the quality of the graphene used.

References

[1] “‘The Nobel Prize in Physics 2010°. Nobelprize.org. Nobel Media AB 2014. Web. 16 Sep 2014.
<http://www.nobelprize.org/nobel prizes/physics/laureates/2010/>.” .

[2] K. S. Novoselov, V. 1. Fal’ko, L. Colombo, P. R. Gellert, M. G. Schwab, and K. Kim, “A roadmap for
graphene.,” Nature, vol. 490, no. 7419, pp. 192-200, Oct. 2012.

[3] K. S. Novoselov, a K. Geim, S. V Morozov, D. Jiang, Y. Zhang, S. V Dubonos, I. V Grigorieva, and a a
Firsov, “Electric field effect in atomically thin carbon films.,” Science, vol. 306, no. 5696, pp. 666-9, Oct.
2004.

[4] A. K. Geim, “Graphene: status and prospects.,” Science, vol. 324, no. 5934, pp. 15304, Jun. 2009.

[5] V. Alzari, V. Sanna, S. Biccai, T. Caruso, a. Politano, N. Scaramuzza, M. Sechi, D. Nuvoli, R. Sanna, and a.
Mariani, “Tailoring the physical properties of nanocomposite films by the insertion of graphene and other
nanoparticles,” Compos. Part B Eng., vol. 60, pp. 29-35, Apr. 2014.

[6] J. Moser, A. Barreiro, and A. Bachtold, “Current-induced cleaning of graphene,” Appl. Phys. Lett., vol. 91, no.
16, pp. 4-6, 2007.

[7] M. F. ElI-Kady, V. Strong, S. Dubin, and R. B. Kaner, “Laser Scribing of High-Performance and Flexible
Graphene-Based Electrochemical Capacitors,” Science (80-. )., vol. 335, no. 6074, pp. 1326-1330, Mar. 2012.

[8] W. Lu, P. Soukiassian, and J. Boeckl, “Graphene: Fundamentals and functionalities,” MRS Bull., vol. 37, no.
12, pp. 1119-1124, Nov. 2012.

55


mailto:sorah@eleceng.co.za

SE-O-03
PURIFICATION OF NFs USING NEW SOLVENTS

Rasoul Hassanalizadeh
216072589@stu.ukzn.ac.za
School of Engineering
Supervised by Professors Deresh Ramjugernath, Amir H Mohammadi and
Paramespri Naidoo, Dr Wayne Nelson

High purity nitrogen trifluoride has vast industrial applications including use in plasma etching,
cleaning of the PECVD systems, production of solar cells and in hydrogen fluoride lasers. NF3 is an
environmentally preferable and compatible material, which is the preferred replacement for PFCs.
The desirable purity of the NF3 is 99.9999 %.

In this study, the purification of the NFs is investigated via absorption of the impurities from NF3
using a selective solvent. This is expected to be less costly than current technologies which apply
cryogenic distillation or membrane separation. A comprehensive solvent screening process yielded a
list of candidate solvents, of which eight were selected for further experimental work. Novel vapour
liquid equilibrium (VLE) data were measured and showed very good correlation with the
thermodynamic models. It is expected that based on these results, a new separation process will be
designed and an economic analysis performed to compare this to the conventional technologies.

Keywords: NF3, absorption, phase equilibrium measurements, modelling, simulation

SE-O-04

EXPERIMENTAL STUDY ON THE INFLUENCE OF THE SAMPLING RESISTORS ON
THE CORONA CURRENT PULSES

Kayumba Grace llunga

gracel3or@gmail.com

School of Engineering
Supervised by Dr Andrew G Swanson

This paper presents the measurement of positive and negative corona under HVDC system using
different sampling resistors for corona current pulses detection. The measurements were performed
under laboratory condition using a small corona cage. The characteristic of the corona current pulses,
such as time duration (rise time and fall time), pulse width, and amplitudes of each pulse are analysed.
The time-domain and frequency-domain of the corona current pulses are investigated in this study.
The measured corona current pulses at positive polarity are compared to the current pulses measured
at negative polarity. The experimental results and analysis have shown that the accuracy measurement
of corona current pulses has to do with the selection of the sampling resistors.
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SE-O-05

VALORISATION OF CHICKEN FEATHER: NEEDLE PUNCHED SUPERABSORBENT
NONWOVEN FABRIC FOR DIAPER PRODUCTION

Mbuyi Christelle-Grace Kakonke
gracekakonke@gmail.com
School of Engineering
Supervised by Professor Sithole Bruce and Mr Ntunka Mbuyu
Co-principal investigator: Tamrat Tesfaye

Numerous environmental studies suggest that non-biodegradable wastes, such as waste chicken
feathers, pose a serious burden to the environment. The question is how can we beneficiate the
mountains of chicken feathers generated from poultry industry more effectively and environmentally.
There is a high demand of superabsorbent fabrics in the world. However, the production of these
superabsorbent materials from waste biomass is not a well-developed technology. The aim of the
present study is to investigate the possibilities of using waste chicken feathers in the production of
superabsorbent nonwoven fabric. Theoretical analysis of paper-making operations, whereby
,superabsorbent products (e.g., for use in the manufacture of diapers) are produced using wet-laid
technique used in web forming, led to a conclusion that nonwovens cannot be prepared from 100%
feathers — modification of the surface chemistry of the feathers will be required. Hence, this project
will entail using a needle punching technique to produce chicken feather based nonwoven material
that will then be treated with an acrylate polymer to impart super absorbent properties on the material.
Characteristics of the novel super-absorbent material will be studied and the optimum production
conditions will be investigated by systematically varying parameters such as orientation of fibres in
the web, the penetration depth of needles, as well as the needling density. The produced fabric will
be investigated for suitability to replace the current superabsorbent fabrics used in diaper production.
Successful use of waste chicken feather for such an application will result in beneficiation of the
feathers.

Keywords: Chicken feathers, fibres, non-woven technology, needle-punched fibrous mat, super-
absorbent polymers, acrylate polymers

SE-O-06

FLOW CHARACTERISTICS AND MASS BALANCES OF A VERTICAL FLOW
CONSTRUCTED WETLAND IN DEWATS

Rennia Mwenje
216076732@stu.ukzn.ac.za
School of Engineering
Supervised by Professor Chris Andrew Buckley

During past years, there are major concerns of water shortages, pollution and depletion of water
resources worldwide creases the demand of water which in turn exerts pressure on the wastewater
treatment plants (WWTPs). Historically centralised wastewater treatment systems such as trickling
filters, and activated sludge have been used in the treatment of wastewater. However, these systems
are costly and difficult to operate .Other alternatives treatment technologies like decentralized
wastewater treatment systems (DEWATS) are now being used. DEWATS are preferred as
alternatives as they require less energy, and lower operational, capital and transport costs.
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The Newlands Mashu DEWAT plant is located at 71 John Dory road Newlands in Durban. It was
designed according to Bremen Overseas Research and Development Association (BORDA) Africa
design guidelines to treat domestic wastewater from 84 households connected to the trunk sewer. The
DEWAT plant has shortfalls in its design and operation. The plant was designed at half its
recommended depth of 1.5 m which led the plant operating as a nitrifying bed ~70% nitrification and
~30% TN removal due to reduced hydraulic retention time. Additionally, coarser media was used
(unwashed Umgeni sand and gravel) which was postulated to cause high permeability leading to
reduced plant performance. Water distribution onto the wetland bed was found to be poor due to
inconsistent operation of the siphon because of numerous uninformed previous modifications and poor
layout of the distribution pipes which led to dry and wet regions within the bed. Moreover, challenges
were met during composite chemical analysis, tracer tests and detailed mass balances due to incorrect
construction of the VFCW outlet sump.

Based on the poor design of the Newlands Mashu VFCW plant, highlighted design parameters will
be studied at a controlled environment using pilot scale experiments. The effect of hydraulic loading
rate, different media, and increased depth on the treatment performance of VFCWs will be
investigated.

Flow characteristics of the full scale plant were monitored with emphasis on the diurnal variations,
hydraulic loading rate and evapotranspiration effects. Furthermore, percentage removal were
monitored and a mass balance generated.

SE-O-07

RAINFALL RATE PREDICTION BASED ON ARTIFICIAL NEURAL NETWORKS FOR
RAIN FADE MITIGATION OVER EARTH-SATELLITE LINK

Mary Nabangala
215000279@stu.ukzn.ac.za
School of Engineering
Supervised by Professor T J Afullo

This paper presents a model for rainfall rate prediction 30 seconds ahead of time using an artificial
neural network. The resultant predicted rainfall rate can then be used in determining an appropriate
fade counter-measure, for instance, digital modulation scheme ahead of time, to keep the bit error
rate (BER) on the link within acceptable levels to allow constant flow of data on the link during a
rain event. The approach used in this paper is pattern recognition technique that considers historical
rainfall rate patterns over Durban (29.8587°S, 31.0218°E). The resultant prediction model is found
to predict an immediate future rain rate when given three adjacent historical rain rates. For our model
validation, error analysis via root mean square (RMSE) technique on our prediction model results
show that resultant errors lie within acceptable values at different rain events within different rainfall
regimes of drizzle, widespread, showers and thunderstorms.
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SE-O-08

COMMUNICATION NETWORK ARCHITECTURE OF A COGNITIVE RADIO SENSOR
NETWORK (CRSN) BASED SMART GRID

Emmanuel Ogbodo
ogbodoe@ukzn.ac.za
School of Engineering
Supervised by Professor David Dorrell

Traditional power grid has unidirectional flows of power and information exchange, this limits its
capacity for scalability, efficiency and renewable energy integration. Smart Grid (SG) has been
envisioned as a more intelligent power grid with bidirectional flows of power and information
interexchange. A reliable communication network is required in order to actualize the following SG
features, such as renewable energy integration, distributed energy resources (DER), scalability, self-
healing and efficient holistic monitoring and control capability. However, this communication
network needs to comply with critical requirement of appreciable throughput, delay tolerance, link
reliability, extensive distance coverage, and energy efficiency.

Wireless communication seems to be a good choice of communication network; but it has some
challenges such as spectrum scarcity and interference issues. Cognitive Radio (CR) has been
projected to address the spectrum scarcity and interference issues, by accessing greater range of
spectra via dynamic spectrum access (DSA) capability.

Consequently, this work is focus on communication network architecture of a cognitive radio sensor
network (CRSN) based SG. The work employ the National Institute of Standard (NIST) framework
for SG interoperability, low power wide area network (LPWAN), stream control transmission
protocol (SCTP), TV white space band devices (TVBD) also called super wifi devices and cognitive
radio sensor devices.

Simulation analysis results show that the performance of the TVBD (super wifi) outperform the
legacy wifi in terms of latency and distance coverage; also the LPWAN such as LTE CAT1/LTE-M
outperform the legacy extended GSM (EGSM and EGPRS) and LTE CAT3 in terms of latency,
distance and energy efficiency. Similarly, the CRSN outperform the legacy wireless sensor network
(WSN) in terms of interference avoidance in SG environment.
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EFFECTIVENESS OF DYNAMIC VOLTAGE RESTORER IN ENHANCING VOLTAGE
QUALITY IN SECONDARY DISTRIBUTION SYSTEM

Patrick Taiwo Ogunboyo
216076235@stu.ukzn.ac.za
School of Engineering
Supervised by Dr Remy Tiako and Professor | E Davidson

With the worldwide general trend of reorganisation in electricity market, providing affordable,
dependable, reliable and quality electricity by the service providers to the end users is of great
concern. Solid state (or semiconductor) devices and information technology (ICT) equipment are
extensively used in industry, commerce and residences. They constitute a major source of harmonic
distortion and degrade voltage quality in low voltage power distribution networks to which they are
connected. Poor voltage quality accounts for large gaining economic losses globally. This work
addresses the compensation of power quality disturbance in a typical Eskom low voltage 11/0.4 kV,
secondary distribution system as a result of voltage variation and voltage unbalance using one of the
most fiercely effective power electronics based custom power controller known as Dynamic Voltage
Restorer (DVR). DVR usually connected between the source voltage and the customer load. The new
setup of DVR has been put forward using dgo controller and proportional integral (PI) controller
method. The simulations are accomplished using MATLAB/Simulink Sim Power System tool box.
The simulation results attest to the effectiveness of the proposed DVR configuration in compensating
the power quality problems in low voltage electric power distribution network. The simulation results
runs are presented with different settings of parameter used in the model in order to help the validity
of the function of the DVR in enhancing the quality of power supply at customer side. The result
obtained from simulation with distribution network feeder lengths 0.5 km to 5 km for 3-phase
balanced and unbalanced loads are within the standard permissible nominal voltage tolerance of
0.95 p.u and 1.05 p.u of the nominal voltage value at the customer’s terminal when dynamic voltage
restorer is connected to the network. This is not the case when a dynamic voltage restorer is not
connected. The results obtained demonstrate the effectiveness of this device’s performance in
improving voltage unbalance and voltage variation in low voltage electric power distribution network
for lengths 0.5 km to 5 km and different phase load. The balance of the paper discusses some
recommendations for an efficient, reliable and cost-effective method for improving voltage profile
and reducing the voltage unbalance in 3-phase balanced and unbalanced loads to acceptable
standards.

SE-O-10

INVESTIGATION OF THE PARAMETERS ASSOCIATED WITH THE COMPACTION
STAGE OF THE DIRECT POWDER ROLLING OF TITANIUM

Peter Sinclair
211532241 @stu.ukzn.ac.za
School of Engineering
Supervised by Dr Clinton Bemont

South Africa, having one of the top three largest titanium reserves in the world, has a large titanium
mining industry. Unfortunately, even with its high titanium mining rate, South Africa lags in a value
added industrial manufacturing capability. This is an alarming issue, with the import prices of
titanium metal being almost 100 times the price of our titanium ore export.
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Traditionally, the manufacturing of titanium products makes use of the Kroll process. The high costs
associated with this outdated wrought titanium production procedure and the manufacturing of
titanium components has limited its use in general engineering applications. With titanium’s high
strength to weight ratio and exceptional resistance to corrosion, if its price significantly decreased, it
would offer a good alternative to materials such as stainless steel and aluminium alloys in many
engineering applications.

The CSIR has developed a process whereby titanium powder can be beneficiated at a fraction of the
current cost, while also being less polluting. This has the potential to lead to a wider utilisation of
titanium in industry globally. However, in order for this process to gain its full potential, in particular
in South Africa, it is vital that accompanying processes are developed to add high value to the titanium
powder that is produced. Titanium direct powder rolled sheet has potentially high value and could
gain widespread adoption at reduced prices, particularly in the aerospace industry. Its production is
also significantly less energy and resource intensive than traditional titanium sheet production
methods. This project aims to develop an understanding of routes to producing titanium sheet directly
from powder, potentially substantially reducing costs, energy requirements and pollution.

This PhD focuses on the powder compaction steps of the DPR process. This step is vital in ensuring
that the density of the green strip is as high as possible. Powder parameters such as powder size,
purity and morphology are to be investigated along with process parameters such as roll size, roll
surface and roll pressure with the results of each shown.

SE-O-11

NON-LINEAR FINITE ELEMENT ANALYSIS OF THE EFFECTS OF
FIRE REINFORCEMENT ON A TOP AND SEAT ANGLE BOLTED
STEEL CONNECTION WITH DOUBLE WEB ANGLES

Iksha Singh
212515550@stu.ukzn.ac.za
School of Engineering
Supervised by Dr Georgios A Drosopoulos

This study was aimed at investigating the structural performance of steel structures, towards
improving fire design, by investigating the effects of fire reinforcement on a steel connection when
exposed to elevated temperatures. A literature review formed the keystone of the study, whereby
relevant principles of the fire design of structural steel were contextualised. Two steel I-sections
formed a cantilever beam-column connection that was selected as a relevant substructure to form the
crux of the analysis due to its versatility in steel design. The modelling and numerical analysis of the
steel connection was performed using Abaqus, a Finite Element Analysis (FEA) computer software.
In particular, a three dimensional, non-linear, finite element model was developed for the simulation
of the structural behaviour of the steel connection. All the interactions between the contacting bodies,
thus the column, the beam and the angles, were considered using unilateral contact — friction
interfaces. A proper plasticity model was used, to depict damage of the structural steel. The fire
reinforcement incorporated was a gypsum board, a common form of fire protection of steel, and was
applied, initially, on the top flange of the beam and progressing onto the overall structure. The steel
connection was modelled separately with and without fire reinforcement in order to provide
comparable results for two analyses: a thermal analysis and subsequently, a thermo-mechanical
analysis. Each analysis was performed twice: a thermal analysis without reinforcement (T), a thermal
analysis with reinforcement (TR), a thermo-mechanical analysis without reinforcement (TM) and a
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thermo-mechanical analysis with reinforcement (TMR). The thermal analysis was carried out by
inducing a fire load at a position that varied with the placement of the reinforcement for both the (T)
and (TR) analyses. For the thermo-mechanical analysis, a point load was applied on the beam and the
results of the thermal analysis were input to the corresponding (TM) and (TMR) analyses to model
the thermal load influence. The results showed that fire reinforcement offers an improved
performance of the overall steel connection, as well as to individually protected members, as opposed
to a system with no reinforcement. Force-displacement diagrams were used to quantify this improved
behaviour.

SE-O-12

MODELLING THE IMPACTS OF LAND-USE CHANGES ON WATER FLOWS IN THE
MZIMVUBU CATCHMENT: VERIFICATION OF THE ACRU MODEL

Roanne Sutcliffe
213569730@stu.ukzn.ac.za
School of Engineering
Supervised by Dr Michele Toucher

The Mzimvubu River is the largest undeveloped river course in South Africa, with the Mzimvubu
catchment set to undergo high levels of both social and economic development. It was proposed that
a study be done within the catchment, the aim of which was to determine the impacts of different
land-use management scenarios on the water flows and sediment dynamics within the catchment. As
part of this larger MScEng study, the ACRU model was to be verified for the catchment to determine
its suitability for use.

The objectives of this verification were to model the baseline scenarios of two preselected
catchments, viz. T35C and T32A/B/C, and perform statistical comparisons of both simulated and
observed streamflow. A number of iterations for each verification catchment were conducted, with
changes made to the QFRESP, SMDDEP, ABRESP and BFRESP model parameters to allow for the
simulations to best mimic the real-world conditions.

The verification period of 1965 to 1980 used for catchment T32A/B/C yielded a -22.685 % difference
in simulated and observed flows, whilst the period of 1985 to 1999 used for T35C yielded a 22.423
% difference. While these were out of the +15% confidence range, the differences between observed
and simulated variances and standard deviations were well within the range and the R? and Es factors,
though not exceeding 0.7, were deemed acceptable. Based on these statistics, the time series analyses
and flow duration curves, and given the data quality issues experienced during the verification stage,
the ACRU model was accepted for use in the larger study.

Not only will this study supplement the limited research conducted in the Mzimvubu catchment, but
will allow for the drivers of change in water quantity and quality in the area to be determined which
may then be used to inform policy decisions for the catchment.
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ORAL ABSTRACTS

ROOM T7 - SMSCS ORAL PRESENTATIONS
Chair: Professor Serestina Viriri

SMSCS-0-01

SPATIAL PATTERNS OF CHILDHOOD MORTALITY AND
MORBIDITY IN SUB-SAHARAN AFRICA:
A BAYESIAN GEO-ADDITIVE MULTINOMIAL MODELS APPROACH

Rasheed A Adeyemi
215076528 @stu.ukzn.ac.za
School of Mathematics, Statistics and Computer Science
Supervised by Professors Temesgen Zewotir and Shaun Ramroop

Background: In epidemiological studies, several diseases share common risk factors. The jointly
modelling of the risks of multiple diseases can provide the epidemiologists and health practitioners
the aetiological patterns of the incidence (mortality rates) across ecological areas.

Methods: This paper investigates the differences in small scale geographical variations and the risk
factors on child’s health outcomes (infant mortality) and co-infections (diarrhoea, fever, cough and
low birth weight) in the African sub-regions. The cross sectional data was obtained from
Demographic and Health Surveys from Nigeria and Tanzania. We model spatial heterogeneity within
the sample population using a flexible structured geo-additive regression model. The inference was
based on the Bayesian MCMC simulation technique.

Results: The results indicated that the proportion of low birth weight mortality deaths was found to
43.4% for Nigeria and 31.4% in Tanzania. The overall prevalence were: diarrhoea (9.4%), fever
(35.5%) and cough (13.8%) in Nigeria; and diarrhoea (10.9%), fever (16.3%) and cough (14.9%) for
Tanzania. We estimated correlation between the diseases to evaluate the “share risks' in the co-
morbidity across the geographic areas. The multivariate analysis revealed that the risk factors such
like non-antenatal attendance, multiple birth, short birth intervals, low maternal education, and poor
sanitation were associated with infant mortality and childhood morbidity. In addition to the statistical
relevance, we produce predictive spatial maps that detect high risk regions, “hot spots" which can
assist developing partners and government to channel scarce health resources in an effective manner.

Conclusion: The findings can guide in evidence-based allocation of scarce health resources in the
sub-region with the aim of improving the chance of child survival.

Keywords: Sub-Sahara, Ecology, Spatial Epidemiology, Under-five children, Disease mapping,
spatial statistics.
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SMSCS-0-02

STRONG CONVERGENCE THEOREM FOR THE SOLUTION OF
NONLINEAR EQUATIONS OF HAMMERSTEIN TYPE
WITH MONOTONE MAPPINGS IN BANACH SPACES

Mathew Aibinu
aibinumathew@yahoo.com
School of Mathematics, Statistics and Computer Science
Supervised by Dr Oluwatosin T Mewomo

Let X be a Banach space and X* its dual space. Suppose F: X—X* and K: X*—X with
D(K)=R(F)=X*, where D(K) and R(F) are the domain of K and range of F respectively. The abstract
form of equations of Hammerstein type is
utKFu=0, u € X. 1)

Interest in Eq. (1) stems mainly from the fact that it has numerous applications. As an illustration,
several problems that arise in differential equations, for instance, elliptic boundary value problems
whose linear part admits Green function can be transformed into a nonlinear integral equation of
Hammerstein type. Also, equations of Hammerstein type play a crucial role in the theory of optimal
control system and in automation and network theory. Several authors have proved existence and
uniqueness theorems for Eq. (1).

One usually resorts to iterative methods for solving nonlinear equations as many of them defy
analytical methods. Methods of approximating solutions of such equations, where solutions are
known to exist, are of interest. Attempts to apply some existing iterative schemes to Eg. (1) have not
provided satisfactory results. Part of the difficulty is the fact that the composition of two monotone
operators need not be monotone. Also, it occurs that most of the existing results to date, on the
approximation of solutions of Hammerstein equations, have been proved in Hilbert spaces or they are
for accretive-type maps in Banach spaces. However, as has been rightly observed, many and probably
most mathematical objects and models do not naturally live in Hilbert space. The remarkable success
on approximation of solutions of Eqg. (1) is yet to be carried over to the general Banach spaces.
Perhaps part of the difficulty in extending the existing results on the approximation of solutions of
Eq. (1) with monotone-type mappings to general Banach spaces is that if the operator F maps X to
X* and K maps X* to X, the recursion formulas used for accretive-type mappings may no longer
make sense under these settings. Take, for instance, if xn is in X, Fxn is in X* and any convex
combination of xn and Fx, may not make sense. Moreover, most of the inequalities used in proving
convergence theorems when the operators are of accretive-type involve the normalized duality
mappings which also appear naturally in the definition of accretive mappings.

In a uniformly smooth and uniformly convex Banach space, we introduce an iterative algorithm and
show it converges strongly to the solution of Eqg. (1), where F and K are bounded and strongly
monotone mappings and satisfy the range condition. Our results complement and extend the existing
results in the literature.
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SMSCS-0-03
JUNCTION CONDITIONS IN 5-D EINSTEIN-GAUSS-BONNET GRAVITY

Byron Brassel
drbrasselint@gmail.com
School of Mathematics, Statistics and Computer Science
Supervised by Professor Sunil Maharaj

The complete model of a five-dimensional radiating, relativistic star in Einstein-Gauss-Bonnet (EGB)
gravity theory is shown from first principles for the first time. The smooth matching of two
spherically symmetric spacetimes, namely the shear-free interior and the pure Vaidya exterior is
considered in the context of EGB gravity.

The junction conditions are derived with the inclusion of the additional junction condition (inherent
with higher-order gravity) for the continuity of the Ricci scalar across the boundary, as well as its
first derivative. This additional condition adds a restriction to the model in the sense that an extra
consistency equation (either one of the scalar curvature or its derivative) needs to be solved over and
above the original boundary condition. The equation for the continuity of the scalar curvature was
simpler than that of its derivative, so this was chosen in the subsequent analysis.

A particular choice was made for one of the gravitational potentials which reduced the complexity of
the two highly nonlinear partial differential equations resulting from the matching. These equations
were then solved in their entirety, completing the model of a five-dimensional relativistic, radiating
star.

SMSCS-0-04
A COMPARISON OF MODULES BASED ON STUDENT PERFORMANCES

Nothando J Dhlamini
216075557 @stu.ukzn.ac.za
School of Mathematics, Statistics and Computer Science
Supervised by Mrs Rosanne Els and Professor Hugh Murrell

The major purpose of a higher education institution is to produce a group of students with quality
degrees that will be of great benefit to the society. Module pass rates are regularly reviewed to
determine the quality of the teaching at an institution. If there is a drastic change in the pass rate (up
or down), there should be an adequate reason, and lecturers are asked to report on these. To do so a
lecturer might need to review how the same cohort of students performed in other modules too. The
data used in this research will be provided by the University of KwaZulu-Natal. This data will mainly
consist of a cohort of students’ final marks for all modules registered during their time at varsity.
Data mining techniques will be applied to the data, such as clustering, classification, and prediction.
A web-tool has been created that makes analysis of the data easier for those who are required to write
such reports and for teaching and learning committees to gain an overview of how students perform
in certain modules. This study tries to discover knowledge by applying data mining techniques to the
student data provided. The results drawn from the analysis may be used by the institution to improve
the decision making process required for students to excel in the end.

65


mailto:drbrasselint@gmail.com
mailto:216075557@stu.ukzn.ac.za

SMSCS-0-05

AALEN ADDITIVE HAZARDS MODEL FOR THE INFANT MORTALITY AT KIGALI
UNIVERSITY TEACHING HOSPITAL

Paul Gatabazi
gatabazi0O0O1l@gmail.com
School of Mathematics, Statistics and Computer Science
Supervised by Dr Sileshi F Melesse

The study presents an application of survival analysis to the infant mortality at Kigali University
Teaching Hospital (KUTH) in Rwanda. Aalen Additive Hazard Model (AAHM) is used for assessing
the relationship between the infant mortality and covariates. The model parameters in AAHM are
considered as time dependent and the interest in AAHM is taken on cumulative parameter functions.
Counting and martingale processes will be used for estimating cumulative parameter functions for
describing the relationships between covariates and response variable. The confidence limits and the
test of significance of cumulative parameter functions will be fully described. The covariates are
classified as demographic covariates namely the age and the residence of parents; clinical covariates
such as postpartum surveillance, duration of childbirth, obstetric antecedents, type of childbirth,
attitude at birth; and the event status.

SMSCS-0-06

MODEL BASED MAPPING AND DETECTION OF MORTALITY CLUSTER IN SPACE
AND TIME DUE TO CARDIO VASCULAR DISEASE IN KERSA HDSS

Melkamu Gishu
216076983 @stu.ukzn.ac.za; melkyed@gmail.com
School of Mathematics, Statistics and Computer Science
Supervised by Professor Henry Mwambi

Introduction: According to WHO’s latest report CVD is the number one cause of death globally.
Over three quarters of CVD deaths take place in low- and middle-income countries. Hence
comprehensive information about the spatio-temporal distribution of mortality due to cardio vascular
disease is of interest for the effective enactment and direction of health intervention.

Objectives: Detecting significant risk clusters of mortality within population based surveillance site
at eastern Ethiopia in Kersa HDSS with the aim of effective and timely health interventions and to
highlight areas for further research.

Method: Mortality data were extracted from Kersa health and demographic surveillance system
(HDSS) for the period of 2007-2016. The model starts with a single area, and then create larger and
larger adjoining clusters by addition of other ranges until a certain percentage of the total population
has been reached. We will have the assumed/required number of clusters with their respective
covariate by repeating this process. And we may need to fit a generalized linear model with a single
covariate using all possible areas (or cases) in order to assess the relationship these clusters have with
our outcome of interest.

Results: Statistically significant clusters of mortality due to cardio vascular disease were identified
both in space and time. Significant clusters were observed in North and south-east part of the study
areas.
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Conclusions: The study has highlighted distinct clusters of mortality due to cardiovascular disease
within the study area. It can be taken as a preliminary assessment step in prioritizing areas for further
and more comprehensive investigation. Underlying contributing factors need to be identified and
accurately quantified. Further research questions for more detailed investigation need to be raised.

SMSCS-0O-07

ANALYSIS AND SIMULATIONS OF THE DISCRETE FRAGMENTATION
EQUATION WITH DECAY

Luke Oluwaseye Joel
211559858@stu.ukzn.ac.za
School of Mathematics, Statistics and Computer Science
Supervised by Professor Jacek Banasiak and Dr Sergey Shindin

The decay equation models an important real life phenomenon in which a substance can be removed
from an aggregate of particles by chemical reaction, evaporation or dissolution. The decay process
can be combined with the fragmentation and/or coagulation processes. We examine the discrete
fragmentation equation with decay and prove the existence and uniqueness of physically meaningful
solutions to this equation using the theory of semigroups of operators. Our theoretical analysis is
augmented with a number of numerical simulations.

References

[1] Banasiak J., Arlotti L. (2006), Perturbations of positive semigroups with applications, Springer Science & Business
Media

[2] Pazy, A. (1983), Semigroups of linear operators and applications to partial differential equations, Applied
mathematical sciences, Springer, New York, Berlin.

[3] Smith A. L., (2011), Mathematical analysis of discrete coagulation-fragmentation equations, PhD Theses, University
of Strathclyde.

[4] Wetsi, P. D. (2012), Analysis and numerical solutions of fragmentation equation with transport. Master’s thesis,
University of KwaZulu-Natal, Durban.

SMSCS-0-08
A FAMILY OF FINCH AND SKEA RELATIVISTIC STARS

Didier Kileba Matondo
dkilebamat@gmail.com
School of Mathematics, Statistics and Computer Science
Supervised by Professor Sunil Maharaj

We present several new families of exact solution to the Einstein—-Maxwell system of differential
equations found for anisotropic charged matter. The spacetime geometry is that of Finch and Skea
which satisfies all criteria for physical acceptability. The exact solutions can be expressed in terms of
elementary functions, Bessel functions and modified Bessel functions. When a parameter is restricted
to be an integer then the special functions reduce to simple elementary functions. The uncharged
model of Finch and Skea and the charged model of Hansraj and Maharaj are regained as special cases.
The solutions found admit a barotropic equation of state. A graphical analysis indicates that the matter
and electric quantities are well behaved.
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SMSCS-0-09
EXACT RADIATING STELLAR MODELS

Rakesh Mohanlal
207501102@stu.ukzn.ac.za
School of Mathematics, Statistics and Computer Science
Supervised by Professor Sunil Maharaj and Dr Riven Narain

Radiating stars are good examples of general relativistic systems and serve as the building blocks for
other large scale structures within the universe. The sun within our solar system is a typical example
of a radiating star. Constructing realistic models of these stellar systems will help provide insight on
the physical behaviour of these objects. Einstein’s general theory of relativity provides the framework
for modelling stellar bodies. Through the Einstein field equations we can obtain expressions for the
star’s pressures, energy density and heat flux in terms of the gravitational potentials. Utilising the
Einstein field equations we analyse a star emitting radiation across the stellar boundary. This
boundary condition assumes the form of a highly nonlinear partial differential equation that cannot
be solved easily. We make use of the theory of Lie symmetries to solve the boundary condition and
obtain exact models. A physical analysis of the exact solutions is performed and we demonstrate that
our models exhibit physically reasonable behaviour.

SMSCS-0-10

IMPROVING ELECTRICITY GRID RESILIENCE AND DEMAND RESPONSE
SCHEDULING THROUGH SIMULATED TRANSMISSION LINE OUTAGES

Chukwuka Monyei
217077516@stu.ukzn.ac.za
School of Mathematics, Statistics and Computer Science
Supervised by Professor Aderemi Adewumi

Increasing participation of electricity consumers in smart grid initiatives has led to the concept of
prosumers which has seen a surge in transmission network pressure resulting in blackouts and grid
collapse in extreme cases [1], [2]. This research paper presents a coordinated and centralized energy
management system (ConCEMS) [3] that simulates transmission line failure (up to n-3) in
dispatching participating demand response (DR) loads under direct load control (DLC) of the utility
at reduced costs to consumers. In dispatching the DR loads, transmission line limits (ampacity) are
monitored via a transmission line management system (TLMS) that incorporates dynamic thermal
line rating (DTLR) [4] based on IEEE std. 738-2006 [5] in constraining DR dispatch. ConCEMS also
ensures that the operations and emissions cost of the generators are reduced while technical
constraints (bus voltages and frequency) are maintained within pre-defined limits via a supply side
energy management system (SSEMS). An externally-constrained genetic algorithm (ExC-GA) is also
proposed and used in dispatching the DR loads. Results obtained show that grid security is maintained
in all simulated cases for the test network with EXC-GA exploring deeper to evolve the optimal
dispatch of DR loads.

Keywords: ConCEMS, DTLR, TLMS, demand response, EXC-GA, smart grid.
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SMSCS-0-11
DETERMINISTIC OPTIMAL CONTROL THEORY

Enos Mphahlele
216072472 @stu.ukzn.ac.za
School of Mathematics, Statistics, and Computer Science
Supervised by Dr Jean Medard Ngnotchouye

In this talk, we present a review of the theory of deterministic optimal control. An optimal control
problem consists of finding the maximum or minimum of a functional subject to a controlled
differential equation. There are two main approaches to optimal control problems. One is the
Pontryagin maximum principle that ensures the existence of the so-called adjoint variable so that the
problem simplifies to the solution of a two points boundary value problem. The maximum principle
leads to a numerical algorithm called the forward backward sweet algorithm which is an iterative
algorithm where the state equation or constraint of the original optimal control problem is solved
forward in time, the adjoint equation is solved backward in time and the control is updated using the
maximality principle until a certain convergence is reached. The other approach to optimal control
problems is the dynamic programming approach. Here one proves the existence of a value function
satisfying the Hamilton Jacobi Bellman equation that is a first order partial differential equation. In
this talk, we will compare the two approaches and illustrate the results of some examples coming
from finance, economics, and engineering.

SMSCS-0-12

APPLICATION OF RANDOM SURVIVAL FORESTS IN UNDERSTANDING THE
DETERMINANTS OF UNDER-FIVE CHILD MORTALITY IN UGANDA

Justine Nasejje
justinenasejje@gmail.com
School of Mathematics, Statistics and Computer Science
Supervised by Professor Henry Mwambi

Uganda just like any other Sub-Saharan African country has a high under-five child mortality rate.
To inform policy on intervention strategies, sound statistical methods are required to critically
identify factors strongly associated with under-five child mortality rates. The Cox proportional
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hazards model has been a common choice in analysing data to understand factors strongly associated
with high child mortality rates taking age as the time-to-event variable. However, due to its restrictive
proportional hazards (PH) assumption, some covariates of interest which do not satisfy the
assumption are often excluded in the analysis to avoid misspecifying the model. Otherwise using
covariates that clearly violate the assumption would mean invalid results. Fonts and Formatting -
Please retain the fonts and paragraph settings in this template. Do not edit or add anything to the
Header/Footer fields in the document.

Survival trees and random survival forests are increasingly becoming popular in analysing survival
data particularly in the case of large survey data and could be attractive alternatives to the Cox model.
In this article, we adopt random survival forests which have never been used in understanding factors
affecting under-five child mortality rates in Uganda using Demographic and Health Survey (DHS)
data. Thus the first part of the analysis is based on the use of the classical Cox PH model and the
second part of the analysis is based on the use of random survival forests in the presence of covariates
that do not necessarily satisfy the PH assumption.

Random survival forests and the Cox proportional hazards model agree that the sex of the household
head, sex of the child, number of births in the past one year are strongly associated to under-five child
mortality in Uganda given all the three covariates satisfy the PH assumption. Random survival forests
further demonstrated that covariates that were originally excluded from the earlier analysis due to
violation of the PH assumption were important in explaining under-five child mortality rates. These
covariates include the number of children under the age of five in a household, number of births in
the past five years, wealth index, total number of children ever born and the child's birth order. The
results further indicated that the predictive performance for random survival forests built using
covariates including those that violate the PH assumption was lower than that for random survival
forests built using only covariates that satisfy the PH assumption.

Random survival forests are appealing methods in analysing public health data to understand factors
strongly associated with under-five child mortality rates especially in the presence of covariates that
violate the proportional hazards assumption.
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SAEES-P-001
WHAT HAPPENS TO RUMEN FILL WITH IMPROVED ROUGHAGE QUALITY?

Rasheed Adebayo
213567452@stu.ukzn.ac.za
School of Agricultural, Earth and Environmental Sciences
Supervised by Professor Ignatius Nsahlai

Rumen fill is an important indicator for long-term control of roughage intake in ruminants. Its
measurement and prediction is very crucial to productivity of livestock industry. This study
determined the effect of roughage quality on rumen fill.

Veld hay was untreated (PRQ), improved (IRQ) by treating with 4% urea (w/w) or semi-improved
by spraying with 2.5% (w/w) urea (SIRQ). Experiment 1 used sheep to measure rumen fill
considering the effect of time lapse after feeding while Experiment 2 used goats to measure rumen
fill considering the effect of period of day at meal termination. Experiment 1 was divided into three
sub-experiments: Experiment 1a, four rumen-fistulated sheep were used to determine in-sacco
degradability; Experiment 1b, nine sheep (37.6 £ 9.34 kg) were blocked by body weight and randomly
allocated to IRQ (n=4) and PRQ (n=5) to determine in-vivo digestibility; Experiment 1c, sixteen
sheep (36.5 = 9.46 kg) were blocked by body weight and randomly allocated to IRQ (n=8) and PRQ
(n=8) to determine rumen fill at time lapse of 0, 6, 12 and 24 h after feeding (slaughter replicates per
IRQ and PRQ treatment per time lapse, n=2). In Experiment 2, eighteen goats (25.4 + 9.08 kg) were
blocked by body weight and randomly allocated to IRQ (n=6), SIRQ (n=6) and PRQ (n=6) to
determine in-vivo digestibility and rumen fill during morning, afternoon and evening, at meal
termination (slaughter replicates per treatment per time lapse, n=2).

Rate of degradation and effective degradability were enhanced by IRQ. Roughage quality had no
effect on digestibility [IRQ (P<0.01) and SIRQ (P<0.001)], but digestibility was higher in goats than
sheep. Time lapse after feeding had no effect on rumen fill but period of day at meal termination
influenced the rumen load (P<0.05). NDF load for goats were above 2.03 kg/100 kg BM for all diet
treatments.

The results in the experiment with goats are similar to other studies. Rumen fill levels reach their first
maximum after the main morning meals, with a daily maximal rumen fill being reached after the
evening meal. High rumen load after termination of the evening feeding bout compared with morning
and afternoon period may indicate presence of physiological and feeding behavioural control
mechanisms on rumen load.

Following starvation, time lapse had no effect on emptying of rumen load, however, further studies
need to establish rumen fill at zero hour of meal termination.
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SAEES-P-002

SEASONAL IMPACT ON LIVESTOCK PRODUCTION AND MITIGATION FACTORS
ON IRRIGATION SCHEME: A CASE STUDY OF MSINGA

Adetoyese Adeyemo
213568985@stu.ukzn.ac.za
School of Agriculture, Engineering and Earth Sciences
Supervised by Professor Ignatius Nsahlai

The study was conducted to identify limiting factors on goats and cattle commercialization and
evaluating the impacts to which seasonal changes could affect its production. A survey of (90) farmers
was conducted. A focus group discussion was held based on the livestock association that exist along
the irrigation scheme. Questionnaire instrument was used to capture data and analysis was done using
SAS (2012). Data were sorted by communities, and analysed using frequency and regression
procedures.

Households headed by male had higher number of cattle than those headed by female in the ratio 3:1

while a ratio was 2:1 in the number of goats. Gender ownership ratio between male and female is
almost equal (37% to 30%). Cattle were used for cultural purposes (42 %) more for income (22%),
prestige (18%) meat (12.5%) and milk (5%) purposes. Goats serve cultural (39%), prestige (30%)
income (19%), meat (11.5%) and milk (2.5%) purposes. Farmers pointed out that their livestock
numbers increased due to reproduction (40%) and buying (30%).

About 70% mortality was due to diseases (56%), water (47%) and feed shortage (50%) which have
militated against increased livestock productivity, followed by pilfering (37%), dog attack (32%) and
poor management practices (34%). There is need for profit maximizing programs that will cause a
perspective shift in the culture towards livestock farming with respect to feeding management,
common diseases and breeding. Also, the establishment of pests and diseases control grazing lands
and water availability for agricultural purposes will greatly influence production performance.

SAEES-P-003

THE EFFECT OF QUALITY OF ROUGHAGE AND PERIOD OF DAY ON DIURNAL
RHYTHM OF FEEDING BEHAVIOUR IN CATTLE

Siyabonga Bhiya and Ignatius V. Nsahlai
siyabongal225@gmail.com, Nsahlaii@ukzn.ac.za
School of Agriculture, Earth and Environmental Science
Supervised by Professor Ignatius Nsahlai

The current study explored the effect of roughage quality and period of day on feeding behaviour of
cattle. Four ruminally cannulated jersey heifers were used in a 4x4 Latin square design. The roughage
quality was improved by treating the tropical veld hay with 4% (w/w) urea. Heifers were fed untreated
hay (UH), urea treated hay (UTH), urea sprayed (2.5% w/w) hay (USH), and a combination of
untreated hay and urea treated hay (UH+UTH). All 4 roughage diets were fed distributed once daily
in the morning, at 8h45. During the adaptation period, all heifers were supplemented with Lucerne
hay, which was eliminated 4 days prior to the end of each adaptation period. Using a total of eight
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CCTV cameras (two CCTV cameras per pen) were mounted to observe the behavioural activities
exhibited by each animal for three consecutive days in each of the 4 experimental periods. The design
was a 4x4 Latin square design. Each experimental period had an adaptation period of 7 days, except
in the first period were 14 days of adaptation were allowed. Data on time spent on each of the 10
different behavioural activities (drinking water, eating, idling standing and lying, ruminating standing
and lying, grooming, licking objects, tongue rolling, and other activities) was captured on excel sheets
and analysed using GLM on SAS 2013. Roughage quality had no significant effect (P> 0.05) on the
time spent on each behavioural activity except grooming and tongue rolling. The period of day
affected (P<0.05) time spent on each activity except for idling lying and tongue rolling. The
interaction of time and diet had no effect on time spent on each activity. The interaction of diet and
time affected (P<0.001) the time spent on activities except for eating, drinking water, and ruminating,
whilst time spent on each activity and period of the day interaction had no effect on time spent on
tongue rolling and licking objects. On diurnal feeding patterns; time spent on each activity was
significantly affected by the period of day. Results obtained in this study indicate that heifers spent
most of their time eating and ruminating. Ruminating durations were longer at night than during the
day. Eating and ruminating behaviour were not affected by diet quality but were affected by period
of the day.

Additional keywords: roughage quality, diurnal feeding behaviour, period of day, cattle

SAEES-P-004

THE ROLE OF LAND AND WATER USE RIGHTS ON THE PRODUCTIVE USE
OF IRRIGATION WATER AND SMALLHOLDER FARMERS’ ENTREPRENEURIAL
SPIRIT

Lungelo Cele
Lungelo.cele@gmail.com
School of Agricultural, Earth and Environmental Sciences
Supervised by Professor Edilegnaw Wale Zegeye

The South African 2012 National Development Plan indicates that agricultural development needs to
be based on successful land reform, employment generation through establishment and expansion of
agri-businesses, among others. Land and water use rights are the key factors to determine the
contribution of smallholder agriculture to the South African rural development agenda. Little research
has empirically analysed the impact of land and water use rights on the productive use of irrigation
water and entrepreneurial spirit of smallholder farmers. The study was conducted in three areas within
KwaZulu-Natal, namely, Msinga, Nongoma and Jozini. Data were collected from 242 sampled
smallholder farmers using a combination of purposive and stratified random sampling methods. This
was complemented with focus group discussions and key informant interviews. To analyse the data,
gross margin analysis, Principal Component Analysis, and Univariate and Multivariate General
Linear Model were employed. The results indicated that age and education level were found to hinder
productive use of irrigation water. Total family income, land transferability and effective scheme
management were found to enhance productive use of irrigation water. Household size, total land
size operated, education level, family income, land use rights, water use rights, access markets and
extension all had a significant influence on smallholder farmers’ entrepreneurial spirit. Therefore,
land and water reform in South Africa has the potential to change the productive use of irrigation
water and smallholder farmers’ entrepreneurial spirit when implemented correctly, especially in the
rural areas where the majority of the poor are located.
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SAEES-P-005

GROWTH, PHYSIOLOGY AND YIELD RESPONSES OF SELECTED SWEET POTATO
CULTIVARS UNDER DIFFERENT WATERING REGIMES

L N T Dladla, A T Modi and T Mabhaudhi
ntokozothobekile@gmail.com
School of Agricultural, Earth and Environmental Sciences
Supervised by Professor A T Modi

Introduction

Food and nutrition insecurity remain prevalent in sub-Saharan Africa (SSA). Agriculture is the
primary source of livelihood for rural communities in SSA and ultimately the primary solution to
ensure food and nutrition security. Agricultural production is limited by water scarcity and recurring
droughts. There is a need to identify crops that utilise less water while producing sufficient and
nutritious yields. Sweet potato is considered to be a drought tolerant root crop with good nutritional
value. The objective of this study was to determine growth, physiology and yield responses of three
sweet potato cultivars to varying water regimes.

Materials and methods

Sweet potato cuttings of three cultivars (A40, A45 and 199062.1) were sourced from ongoing trials
at Ukulinga Research Farm (29°37°S; 30°16’E). A controlled environment trial (~33/18°C day/night
and 65% relative humidity) was established under automated drip irrigation in tunnel beds at the
university’s Controlled Environment Facility. The experimental design was a split-plot, arranged in
a completely randomised design with water [30% and 100% crop water requirement (ETc)] as the
main plots and cultivars as subplots replicated three times. Data collected weekly included growth
(leaf number, vine number and length of the longest vine) and physiology (stomatal conductance,
chlorophyll content and chlorophyll fluorescence). Yield and yield components were determined at
harvest.

Results and discussion

With respect to growth and physiology there were significant differences (P<0.001) between water
treatments. Interestingly, plants produced under the water stress treatment generally performed better.
Significant differences (P<0.001) were also observed among cultivars with respect to growth and
physiology, with cultivar 199062.1 performing better compared to cultivars A40 and A45. No
significant differences were observed with respect to yield and yield components between the
different water treatments and among the sweet potato cultivars.

Conclusions
Plants produced under water stress performed better with respect to growth, physiology and yield. A
similar experiment will be conducted to confirm these results.

Keywords: Food and nutritional security, Sub-Saharan Africa, Water stress
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food crops for improved nutrition and health in poor rural households.”
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SAEES-P-006

THE USE OF INDIGENOUS KNOWLEDGE SYSTEMS IN CLIMATE CHANGE
ADAPTATION AND MITIGATION STRATEGIES AMONG SMALLHOLDER WOMEN
FARMERS

Ntombenhle Goba
hlegoba@live.com
School of Agricultural, Earth and Environmental Sciences
Supervised by Mr D K Naidoo and Dr M Mudhara

The paper aims to highlight smallholder women farmers’ use of indigenous knowledge systems in
mitigating and adapting the impacts of climate change and their contributions in securing food
production and livelihoods.

The study employed an integrated methods approach. Focus group discussions, key informant
interviews, audio-visual materials and semi-structured questionnaires were used. The study employed
a random purposive sampling to select smallholder women farmers involved in crop production. A
sample size of 95 was obtained using the Yamane’s formula of sample size with a margin of error of
10% and a confidence coefficient of 90% and a population of 2108.

It was found that smallholder women farmers used indigenous knowledge in weather prediction,
natural resource management, pest management and cultural belief systems to autonomously adapt
their farming systems to climate change. They also relied on indigenous knowledge systems for
livelihood resource management such as building shelter, family care and income diversification
efforts which all play a role in strengthening a household’s food access and availability. Lack of
documentations, restrictions of indigenous knowledge and unsupportive structures limited relevant
indigenous knowledge strategies in climate change interventions.

The study considers rural women’s indigenous knowledge systems contributions in agriculture and
climate change adaptation and mitigation. Raises contributions of indigenous knowledge systems to
solving local agricultural challenges and its potential and relevance for sustainable agricultural
development particularly gender mainstreamed rural agricultural development. Women’s
indigenous knowledge plays a significant role in adapting their farming systems to climate change
and in ensuring food security as it provides inexpensive, safe, nutritious foods which are culturally
acceptable and economically feasible.

SAEES-P-007

A NEW SOUTH AFRICAN ISOLATE OF LECANICILLIUM MUSCARIUM AS A
POTENTIAL BIOLOGICAL CONTROL AGENT OF SOYBEAN RUST

Jean Pierre Havugimana
213569677 @stu.ukzn.ac.za
School of Agricultural, Earth and Environmental Sciences
Supervised by Professor Mark Laing

Soyabean rust (SBR) is the most damaging foliar menace in many soybean growing area of the World.
Fungicide sprays seems to be the only method available for soybean rust control. An alternative to
fungicides is needed considering that some Phakopsora pachyrhizi strains showed resistance on
fungicides. The main objective of this study was to isolate and identify a Lecanicillium spp. which
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could be used for soybean rust control. An isolate of Lecanicillium spp isolate Nesta-08 was isolated
from Assagay Coffee Farm, Cato Ridge, KwaZulu-Natal, South Africa, where it was observed
parasitizing Hemileia vastatrix, the causal agent of the coffee rust. The fungus was isolated on
Sabouraud dextrose yeast extract agar (SDYA) and the pure culture obtained was subcultured onto
potato dextrose agar (PDA). Under light microscopy, conidia were found to be ovoid to ellipsoidal.
Under scanning electronic microscopy, the size of conidia ranged between 1.9-3.9um. Nucleotide
blast of the (Internal transcribed spacer) ITS sequences indicated that the isolate Nesta-08 shares
99.8% similarity with strain CBS 318.70B of L. muscarium. Based on the phylogenetic analysis of
DN1, isolate Nesta-08 has a common ancestor with L. muscarium with a high bootstrap value of 94.
Based on morphological and molecular studies the isolate was identified as Lecanicillium muscarium
and it was deposited into the National Collection of Fungi in Pretoria South Africa with an accession
number PPRI 13715. The use of Lecanicillium muscarium Nesta-08 against Phakopsora pachyrhizi
was investigated in the laboratory. In a bioassay studies on soybean leaves infected by P. pachyrhizi,
the isolate was observed growing and colonizing the soybean rust fungus. Under the Environmental
Scanning Electron Microscope (ESEM), long L. muscarium mycelia were observed penetrating and
wrapping tightly around P. pachyrhizi urediniospores.

Key words: Lecanicillium muscarium, biological control, soybean rust, fungicide, molecular
characterisation, morphology.
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DETERMINING THE QUALITY OF FIRST GENERATION DRY BEAN SEED LOT IN
RESPONSE TO PLANT DENSITY AND WATER REGIME DURING FIELD
PRODUCTION

Nokuthula Hlanga
210508343 @stu.ukzn.ac.za
School of Agricultural, Earth and Environmental Sciences
Supervised by Professor A T Modi

Introduction: The aim of this study was to determine the quality of first generation dry bean seed
following a certified seed lot. The hypothesis was that the cropping season can be extended by
planting the saved seed if the environmental and management conditions permit.

Materials and methods: Certified seeds were purchased and tested the International Seed Testing
Association (ISTA) rules were used to test for germination using three replications. A field trial was
designed as a split plot where rain-fed and irrigation as the main plots within which the three cultivars
(Mtata, Malelani, and Gadra) were planted at three densities, 40 000 plants/ha, 67 000 plants/ha and
100 000 plants/ha, respectively. Seed germination quality of harvested seeds was determined using
the same method as described for certified seed.

Results and discussion: Seed quality of the certified seed lot showed a significant difference
between cultivars. Mtata had an average of 93% germination, while the other two cultivars averaged
at 82% each. However, there were no significant differences with respect to germination vigour index
GVI. Field crop establishment was not significantly different among cultivars. There were significant
differences between cultivars with respect to germination after harvest. Germination Velocity Index
showed that there was a significant difference (P<0.05) for the interaction of water regime x density
x cultivar. Across all densities and for all cultivars GVI was higher under irrigation compared with
dry land conditions.
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Conclusions: The first seed quality of dry beans can be maintained in the first generation of certified
seed. However, water availability and plant density have interactive effects on seed quality.

Keywords: Germination, plant density, water regime
Acknowledgements: The Water Research Commission of South Africa is acknowledged for funding
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CROP AND LIVESTOCK ENTERPRISE COMBINATIONS TO MINIMISE RISK FOR
MANANA FARM IN THE KWAZULU-NATAL MIDLANDS

Nkanyiso Majola
210521995@stu.ukzn.ac.za
School of Agricultural, Earth and Environmental Sciences
Supervised by Professor Gerald Ortmann

The objective of this study was to generate risk-efficient farm plans for the Manana farm at Mooi
River in KwaZulu-Natal. The farm plans were generated based on given financial data and the past
five years’ product price variations (2010/11 to 2014/15. The MOTAD model was used to generate
risk-efficient farm plans that the farm manager can choose from according to his level of risk
preference. The MOTAD model is a mathematical linear programming model that is used to minimise
total absolute deviations for given levels of total farm gross margins. Seven farm gross margins were
set ranging from R6, 000,000 to R9, 500,000. The farmer was given a chance to choose a suitable
plan, plan 4 with a farm gross margin of R8, 000,000 was considered the most suitable from the
generated farm plans. This farm plan included Lucerne establishment (41 ha), Lucerne maintenance
(203 ha), Maize (49 ha), Cows (98), Bulls (4), Heifers (44), Steers (44), Farm replacements (16),
Culls (16), and sows (29). The E, V boundary curve, reflecting risk-efficient farm plans, was
generated, and it showed an upward-sloping curve indicating that risk increases at an increasing rate
with increases in farm gross margin. Sensitivity analysis was undertaken by changing the selling price
of each output by 20%, keeping prices of other outputs constant in each case. The farm manager was
then advised according to the obtained results.

SAEES-P-010

THE INFLUENCE OF PRUNING FREQUENCY ON BIOMASS PRODUCTIVITY AND
NODULATION OF SESBANIA SESBAN

Thabo Makhubedu
itmakhubedu@gmail.com
School of Agricultural, Earth and Environmental Sciences
Supervised by Professor Paramu Mafongoya and Professor Peter Scogings

A glasshouse experiment was conducted to assess the effect of four pruning frequencies on biomass
and nodulation on S. seshban var. nubica. Two month-old seedlings were transplanted into 5 L free
draining pots containing a mixture of the Umgeni River sand and vermiculite, and irrigated weekly
with 1 L of 1/8 strength Hoagland nutrient solution. At three months after transplanting, the seedlings
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were inoculated and subjected either to no pruning or to one of three pruning frequencies (3, 6 and 9
month intervals), with each pruning removing shoot biomass above initial 50% height. The treatments
were arranged in a complete randomized design with four replications. After each pruning, and at
final harvest, removed biomass was partitioned into stem, green leaves, twigs, branches, roots and
nodules. The components were weighed, oven-dried at 60°C for 72 h, and weighed again for dry
matter (DM) yield determinations. Analysis of variance was done using the GenStat version 18.1. A
1-Way ANOVA was carried out to compare treatment means and where significant differences were
found, the Duncan Multiple Range Test was used to separate treatment means at p<0.5. Results
showed that pruning frequency significantly affected DM production and nodulation of S. sesban.
Total shoot DM production at final harvest was significantly higher in unpruned trees as compared
with pruned trees. Shoot and root DM yield of trees at final harvest decreased with increasing pruning
frequency. Nodule DM and nodule number were not significantly affected by pruning frequency,
except when trees were pruned three times (i.e. at 3 month intervals). The findings suggest that
pruning once or twice per year can provide enough time for trees to fully compensate for biomass
removed.

SAEES-P-011

ASSESSMENT OF DROUGHT TOLERANCE OF
BREAD WHEAT (TRITICUM AESTIVUM L.) GENOTYPES
THROUGH AGRONOMIC AND PHYSIOLOGICAL TRAITS

Sibusiswangaye Mdluli
212502727 @stu.ukzn.ac.za
School of Agricultural, Earth and Environmental Sciences
Supervised by Professor Hussein Shimelis

Drought stress occurring during the reproductive stage can result in reduced yield or complete crop
failure. Therefore, there is need to develop a well-characterised, drought tolerant germplasm for
effective breeding. The objective of this study was to characterise 15 bread wheat genotypes
introduced from the International Maize and Wheat Improvement Center (CIMMYT) using
physiological and agronomic traits. Genotypes were evaluated using a randomised complete block
design with three replicates in two environments (field and greenhouse conditions) in 2016. Drought
stress was imposed as follows: one week before 50% heading (T1) and one week after 50% heading
(T2) for a period of 3 weeks. Fully-irrigated water regime was used as a comparative control (T3).
Data collected included stomatal conductance (SC), canopy temperature (CT), number of days to
heading (DTH), number of days to maturity (DTM), plant height (PH), shoot biomass (SB) and root
biomass (RB) and root/shoot ratio (RSR), number of productive tillers (NPT), number of
spikelets/spike (SPS), number of grains/spike (GPS), 100 seed weight (SW) and grain yield/plot
(YPP). Data were subjected to a two-sample t-test, analysis of variance, Pearson correlation
coefficient, path coefficient and principal component and cluster analyses. Genotype x water regime
interaction was significantly different for DTH (p<0.01) and PH (p<0.05) under field condition and
for RB (p<0.05) under greenhouse condition. Genotype x water regime interaction was significantly
different for DTM (p<0.01) and PH (p<0.05) under field condition, and RB (p<0.05) under
greenhouse condition. Genotypes exhibited highly significant differences (p<0.001) for DTH, DTM,
PH, NPT, SPS, GPS and SW under greenhouse condition. Genotypes differed significantly for PH
and GPS under field condition. The three water regimes significantly differed (p <0.001) in affecting
DTM, SB, RSR and NPT of genotypes under greenhouse condition. Significant differences were
recorded for SC, DTH, PH, NPT, SPS, GPS under field condition. Pearson correlation coefficient
indicated YPP to be highly correlated with SW (r=0.788) and GPS (r=0.767) during pre-heading
drought, NPT (r=0.887) during post-heading drought and NPT (r=0.824) under non-stress condition
in the greenhouse tests. NPT under pre-heading drought and non-stressed conditions and SW under
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post-heading were moderately correlated with YPP under field evaluations. Path analysis confirmed
these results indicating that PH and DTH were the most effective traits for selection of genotypes
under drought stress. In the study pre-heading drought stress was severe than post-heading drought
stress. Cluster analysis allocated the genotypes 315, 333, 110, 326 and 126 in one cluster displaying
greater yield potential under drought stress and non-stress conditions.

Keywords: Bread wheat, drought tolerance, phenotypic traits, polymorphism
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TOWARDS SOCIAL LEARNING IN WATER-RELATED MULTI-STAKEHOLDER
PROCESSES: INVESTIGATING THE VALUE OF INFORMATION SYSTEMS

Thembeka Mhlongo
211510328@stu.ukzn.ac.za; rachelthembeka@gmail.com
School of Agricultural Earth and Environmental Sciences

Supervised by Dr Adrian Nel

The study aimed to deepen understanding on the specific role of information systems in improving
social learning through water-related multi-stakeholder processes. This has become critical in South
Africa considering the rising ‘wickedness’ of water related problems — high in complexity,
uncertainty and having multiple perspectives on how to address them as aggravated by climate
change. This implies that water related information fundamentally affects areas of water management,
policy and adaptive capacity to climate variabilities. Taking into cognisance the above, human
responses have been characterised by the acceptance of several imperatives. Firstly, a collective
engagement approach is essential for social learning. Secondly, information and knowledge co-
generation is essential to feed this process. To achieve the aim of this research, series of methods
were used to give recommendations on specific actions to creating spaces that foster social learning
using information systems. Exploratory in nature, the research made use of participatory action
research (PAR) which included participatory observation (PO) with a range of community groups
and scientists making up multi-stakeholder engagement groups in the uMngeni catchment. Integral
to this field work was also the facilitation and observation of data capturing and information
generation abilities of socio-media and computer based technologies.

It was found that information systems, particularly information sharing are invaluable in helping
stakeholders overcome potential barriers to learning by supporting information transparency,
stakeholder inclusiveness and the rate of trust and relationship building. Yet, the ideal kind of
supporting information systems for this may risk being complicated. To optimally nourish social
learning, it was concluded that information system design should have a collective input and a
common purpose to addressing specific problems in the catchment. Furthermore, virtual spaces of
engagement that form these information systems should connect and create networks of stakeholders
and for this it was concluded that the information communication technologies (ICT’s) that create the
platforms must prioritize connectivity and communication and thus must be online based. Information
systems were thus concluded to have great potential to be valuable components for multi-stakeholder
engagement- motivating transdisciplinary approaches, maintaining social networks, enhancing
coordinated learning and wise decision making in water related management. This ultimately
becomes an incentive for improved adaptive capacity of catchment systems to the ever growing
challenges brought about by climate change.
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DECOMPOSITION OF MARKET ACCESS CHALLENGES IN FEMALE DOMINATED
HOUSEHOLDS OF RURAL KWAZULU-NATAL

Thapelo Mothae
213567161 @stu.ukzn.ac.za
School of Agricultural, Earth and Environmental Sciences
Supervised by Dr J Chitja

Smallholder farmers play a significant role in producing adequate food for their households and for
sale of the surplus in informal markets. Agriculture is the basis of most rural communities with limited
non-agricultural opportunities. Most farmers, who happen to be women who face numerous
challenges including limited access to markets, access to land, credit for inputs and low surplus for
sale into markets. The patrilineal nature of communal land allocation in most rural communities plays
a major role towards the lack of access to productive resources for women. However, continue to
produce food despite the myriad of challenges under the weak land access rights. This study sought
to decompose and assess the nature of the market access challenges using a matrix of push and pull
factors. A purposive sample of 135 households was selected in Appelsbosch, KwaZulu-Natal
province in South Africa. The mixed methods approach of research made up of structured
questionnaires, together with focus group discussions and observation was employed.

A focus group discussion was conducted first, focusing on market access and followed by the
quantification of the challenges in the structured questionnaire. Qualitative data from the focus group
discussions and open-ended questions was analysed for common themes using content analysis. The
data was then subjected to descriptive statistical analysis using SPSS. Statistically significant
differences were observed between gender, land access and market access (p<0.05). The study
showed that smallholder farmers had access to local and informal markets, they could not access
high-end supermarkets despite their ability to produce quality farm produce. The smallholder farmers
had different views towards land access.

Women farmers had more control of the land in the absence of men but admitted to facing difficulty
in accessing land individually from traditional authority. Market access indicators were derived from
focus group discussions and they included access to agricultural inputs, cooperative action through
farmers group that sets sales prices, gendered-recognition by traditional authority and local market
knowledge. It can be concluded that farmers had great ability and intentions to succeed in food
production and livelihood creation, however; they required strong land access rights, increased
support from extension officers, improved infrastructure and market access information.

Keywords: Market Access, Gender, Communal Land Access, Smallholder Farming
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CONSUMER PERCEPTIONS ON SENSORY ATTRIBUTES OF CHEVON FROM NGUNI
GOATS AT VARIOUS BOILING TIMES

Kagiso Mowa
moswanekagiso@gmail.com
School of Agricultural, Earth and Environmental Sciences
Supervised by Professor Michael Chimonyo

The world population is expected to increase to 9 billion by 2050 hence demand for meat will increase
and food security in households will be limited. Boiling times used when preparing chevon dishes
are quite variable. The extent to which boiling time influences chevon quality remains unclear. The
objective of the study was to determine the relationship between consumer sensory attributes and
boiling time of chevon. Five clinically healthy castrated Nguni goats aged about 1.5 years, with
average body weight of 18 £ 1.32 kg were slaughtered. The Suprasternal notch piercing method was
used. The carcasses were chilled for 24 hours. Meat from both right and left thighs were dissected
and diced into fragments of about 3 x 3 cm. The meat portions were subjected to boiling for 20, 35,
50, 65 and 80 minutes. The sensory characteristics were evaluated using the hedonic scale of six
points, and a panel consisting of 54 untrained participants (Zulu) of different sex and age (<20, 20-
30, 31-60, >65). There was a quadratic decrease in tenderness (P<0.05). Juiciness of the chevon,
however, decreased linearly (P<0.0001) with boiling time. The decrease in off-flavour scores (P <
0.0001) was similar to that of tenderness. There was a negative quadratic relationship of remainders
after chewing (P<0.0001) with boiling time. There was, however, no relationship of aroma and
flavour with boiling time (P>0.05). Boiling time needs to be monitored to prevent overcooking or
undercooking of chevon since it is detrimental to the sensory attributes and overall meat quality. This
can increase consumer acceptability of chevon, as it is perceived as being of lower quality compared
to beef, mutton, pork and chicken. Further studies on exact time of boiling are needed since
households use inaccurate qualitative measures.

SAEES-P-015

THE FERTILISER VALUE OF NITRIFIED URINE CONCENTRATE ON BLACK
NIGHTSHADE (Solanum nigrum) BIOMASS AND NUTRITIONAL QUALITY

Ngobile Nkomo
211543730@stu.ukzn.ac.za
School of Agricultural, Earth and Environmental Sciences
Supervised by Dr Alfred Odindo

Nitrified urine concentrate (NUC) is a potentially new urine based fertiliser product with a high
nitrogen (N) content. However, the product has not been tested on a range of crops to determine the
effect on biomass and possible nutritive quality. Optimal application rates have not been established.
The objectives were to determine;(i) the effectiveness of NUC compared with chicken manure (CM)
(an organic source) and urea (inorganic) with regard to biomass production and nutritive quality of
black nightshade (Solanum nigrum); (ii) optimal application rates for maximum productivity and (iii)
the effect of using NUC under water limiting conditions. The experiment was carried out in a
greenhouse at the Controlled Environment Research Unit (29°37'51.75" S, 30°23'59.10" E), at the
University of KwaZulu-Natal, Pietermaritzburg, South Africa. A 2 x 3 x 4 factorial pot experiment
was laid out using a split-split plot design comprising of the following treatments: water stress (2 —
levels non stressed and stressed - main plot), the sub-plot factor was of fertiliser source (3 —levels,
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three different sources of fertiliser and the sub-sub plot factors was of four nitrogen application rates
(4 levels) based on nitrogen requirements. The experiment was replicated 4 times resulting in 96
experimental units. Organic fertiliser was applied two weeks before planting and urea and nitrified
urine concentrate (NUC) were applied as a once off top dress two weeks after emergence. Data was
collected on leaf area and biomass. Three harvests were carried out on a weekly basis by picking the
shoot and the first five tender leaves on each branch. The dried leaf samples were analysed for
proteins using the Bradford assay and for antioxidant capacity using 2, 2-diphenyl-1-picrylhydrazyl
(DPPH) radical scavenging ability. Data collected was analysed using GenStat 14th edition statistical
software package. Treatment means were compared at the 5% level of significance. There was a
significant difference (P<0.05) in the interaction between fertiliser source, water and application rate
on biomass, protein content and antioxidant capacity. Biomass (edible leaves) decreased with
decreasing water level using all three sources of nitrogen fertiliser. Chicken manure had the highest
biomass at both water levels. At 100%FC, NUC vyielded significantly higher biomass (2.39 g) as
compared to 50% FC. Biomass decreased with increasing fertiliser application rate. At 2.6g N/plant,
NUC produced significantly lower biomass (2.467 g/pot) than chicken manure 3.852g/pot. The
lowest rate of NUC yielded the highest protein content (1.29mg/g) although it was significantly
lower than chicken manure at the highest rate. Significantly more proteins were accumulated at
50%FC than 100% FC using NUC. Chicken manure yielded the highest protein content at both water
levels. At the lowest application rate of 2.6g N per pot, NUC yielded the highest antioxidant capacity
of 69.39%. Decreasing water level resulted in an increase in antioxidant level from all fertiliser
sources with NUC vyielding the highest. At the highest NUC application rate, all the plant died.
Therefore, NUC is an effective nutrient fertiliser source at the lowest rate and under non-limited water
conditions. However, it is not as effective as chicken manure at higher rates, but at low rates, it has
the ability to outperform urea in relation to biomass and nutritive quality.

SAEES-P-016

TESTING THE POTENTIAL OF SENTINEL-2 MSI SENSOR IN DETECTING THE
SPATIAL DISTRIBUTION OF THE PODOCARPUS HENKELII IN A COMPLEX FOREST
STRUCTURE, WEZA-NGELE FOREST, KWAZULU-NATAL

Ntombifuthi Precious Nzimande
213557907 @stu.ukzn.ac.za
School of Agricultural, Earth and Environmental Sciences
Supervised by Professor Onisimo Mutanga

The conservation of the yellowwood trees is not only for the natural heritage significance, but for the
number of species that are heavily dependent on these trees for survival and for the contribution of
biological diversity to the country’s economic development. Therefore, there is an urgent need for
suitable planning and implementation of conservation strategies to reduce forest fragmentation. New
generation remote sensing technologies provide valuable information capable of mapping and
monitoring the P. henkelii over a regional scale, hence improving an understanding of the effect of
deforestation on biological diversity.

This study, therefore, sought to test the potential of Sentinel-2 MSI sensor in detecting the spatial
distribution of the yellowwood tree in a complex forest structure. A total of P. henkelii (n=92) grass
(n=50), rocks (n=50), evergreen (n=55), water body (n= 1) and bracken fern (n= 9) were sampled.
Sentinel-2 multispectral wavebands (13 wavebands, 443- 2190 nm spectral range, 10 m- 60 m spatial
resolution) were utilised to classify the above mentioned land covers in the study site using the partial
least squares discriminant analysis (PLS-DA) parametric technique. These points were used to extract
spectral reflectance values of the Sentinel-2 MSI using ArcMap 10. A random 70/30 split was used
to generate training and testing datasets.
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Results obtained a good classification accuracy of 77.49 % with a kappa value value of 0.71 through
the VIP technique. This overall accuracy was due to the importance placed on the coastal aerosol
(443 nm), red (665 nm), vegetation red edge (940- 1375 nm), NIR (1610) and SWIR (2190) bands.
All these bands had scores greater than 1 with only the lowest VIP scores located at red (score =
0.9914) and vegetation red edge (score = 0.9961). These results indicate that multispectral
information characterised by medium-to- high spatial resolution can successfully discriminate P.
henkelii from other land covers, thus providing a cheaper and easier alternative for indigenous forest
species mapping.

Mapping Keywords: Sentinel-2 MSI, PLS-DA, indigenous trees, conservation

SAEES-P-017

COMPARATIVE ANALYSIS OF RIND BIOCHEMICAL COMPOSITION OF ‘MARSH’
GRAPEFRUIT FROM DIFFERENT CANOPY POSITION OF THE TREE

Olaoluwa Olarewaju
213576230@stu.ukzn.ac.za
School of Agricultural, Earth and Environmental Sciences
Supervised by Dr Lembe Magwaza

Rind biochemical composition of citrus fruit is a critical factor affecting its response to postharvest
physiological stresses. This research investigated the effect of canopy position within the tree on rind
colour development and antioxidant composition of ‘Marsh’ grapefruit for nine weeks during
postharvest cold storage. Experimental fruit from inside canopy (IC) and outside canopy (OC) were
harvested from two of South Africa’s major grapefruit producing provinces, KwaZulu-Natal (KZN)
and Mpumalanga (MP). Colour indices were measured using calibrated colorimeter while total
phenolics were determined by folin ciocalteu method. Fruit position within the canopy had significant
effect on rind quality of the fruit. At harvest, OC fruit from Mpumalanga province were more
luminous (L* = 83.1) than the IC fruit (L* = 81.1). An inverse result was recorded for fruit from KZN
province where IC fruit were less luminous (L* = 78.9) compared to OC fruit (L* =79.8). The albedo,
OC fruit from KZN had significantly (p < 0.05) higher levels of total phenolics (2.9 mg gallic acid
equivalent GAE /g) than IC fruit (2.8 mg GAE) /g). This trend was observed in subsequent sampling
times during postharvest storage until week 6 when the maximum of 4.9 mg GAE /g (OC) and 3.8
mg GAE /g (IC) were reached, followed by a decline. On the other hand, OC fruit from MP had lower
total phenolic contents (2.1, 2.3, 2.9, 2.5 mg GAE /g) than IC fruit (2.3, 2.9, 2.9, 2.8 mg GAE /g) at
weeks 0, 3, 6 and 9 of cold storage, respectively. However, total phenolic content of the flavedo
followed a consistent increasing trend until week 6 followed by a decline. IC fruit from KZN
generally had lower total phenolics than OC fruit whereas IC fruit from MP had higher total phenolic
than OC fruit. The flavonoids from the albedo showed similar results for the two production regions.
The OC fruit had higher flavonoids (0.6 and 0.7 mg quercetin equivalent (QTE) /g) than inside canopy
fruit (0.5 and 0.5 mg QTE /g) from KZN and MP respectively. This study provides baseline
information to improve the understanding of how canopy position affects rind quality and rind
antioxidant status, which is hypothesised to play a role in ‘Marsh’ grapefruit ability to withstand
physiological rind disorders during postharvest storage.
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SAEES-P-018

THE EFFECT OF SEX AND BREED ON MEAT QUALITY FROM WHITE DORPER AND
SUFFOLK LAMBS SLAUGHTERED AT COMMERCIAL ABATTOIR

Zingisa Pakati
217080786@stu.ukzn.ac.za
School of Agricultural, Earth and Environmental Sciences
Supervised by Professor Michael Chimonyo

The objective of this study was to determine effect of sex and breed on mutton quality attributes (pH,
colour, thawing loss TL%, cooking loss CL% and meat tenderness) of lambs slaughtered at a
commercial abattoir. Data was collected from 50 lambs (25 males and 25 females) aged one year.
Lambs were lairised and supplied with ad libitum access water. They were electrically stunned prior
to slaughter with concave tongs at 110 volts with a current of 0.6 amperes for 60 seconds to induce
unconsciousness. Meat samples were cut from the Muscularis longissimuss thoracis et. lumborum
(LTL) from each carcass and samples were analysed for pH (initial and pHu),colour (L*, a*, b*),
thawing loss, cooking loss and tenderness. The results for the effects of sex on most meat quality
attributes (pH, L*, a*, b*, CL% and TL %) were not significantly different. However there was a
significant difference (P<0.05) on the tenderness of meat, where the ewes had tougher meat compared
to the rams (18.27 + 0.87 and 21.15 + 0.81) respectively. Furthermore, there were no significant
differences on the effect of breed on most meat quality measurements (pHi, L*, a*, b*, CL%, TL%
and tenderness). However, breed had a significant effect on the pH 24 hours post-mortem, where the
Suffolk breed had higher pH value compared to the White Dorper (5.81 + 0.03 and 5.74 + 0.02),
respectively. These results indicate that the ewes and the Suffolk breed perceived the pre-slaughter
period more stressful compared to the rams and White Dorper breed.

Keywords: animal class, pre-slaughter, stress

SAEES-P-019

DETERMINATION OF PROPORTION OF FEED CONSUMED AS AN INDEX
FOR FEED PREFERENCE IN SHEEP

Bulelani B Pepeta
213551846@stu.ukzn.ac.za
School of Agricultural, Earth and Environmental Sciences
Supervised by Professor Ignatius V Nsahlai

Forage in rangelands vary in physical and chemical attributes with season and there is a noticeable
underperformance during dry season (winter) than in wet season. During winter when there are
reduced feed intake levels of already poor quality forages by ruminants due to erratic rainfall,
supplement feeds (e.g. straws) are needed to sustain animals at least at maintenance level or minimal
growth and production.

The study was conducted to determine whether feed preference is influenced by both (a) feeding
sheep in group relative to individuals and (b) removal of one feed (e.g. Sorghum bicolor) in offered
feeds. Experimental feeds were veld hay (VH), sorghum stover (SS), maize stover (MS), Lucerne
(LH) and bean straw (BS). Three feeds (MS, SS and VH) were fed ad-libitum. LH and BS were fed
in restriction of 0.15, 0.350 kg/day per sheep, respectively. LH was restricted to avoid
overconsumption, which may lead to bloat; together with bean straw both gave supplementary
protein. Twelve clinically healthy Ovis aries (Dohne merino sheep) with mean weight of 29.7+4.63
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kg were assigned to 3 treatments (G, | and R) in the trial. In G, all five feeds in five troughs were
given to sheep fed in a group. In |, all five feeds fed to sheep penned in isolation and in R, four feeds
with SS removed were fed to sheep penned in isolation.

Proportion of BS, VH, LH and MS did not differ between sheep in G and I, however sheep in |
consumed less SS (p < 0.04) in their diet than in G. Diets compositions were similar (p > 0.05) in
the proportion of BS, VH, LH, and MS between sheep in R and I. Proportion of SS consumed by
sheep in R tended to be relatively lower than for sheep in I (p < 0.04).

Decreased proportion of SS consumed by sheep in | relative to sheep in G may be due to social
facilitation behaviour and poor selection order usually observed in animals fed in groups with
individuals less than five. The variation observed in proportion of SS consumed by sheep in 1 and R
may be due to individual animal variation.

Diet selection tended to be influenced by group feeding or removal of dietary ingredient in sheep.
Straws with low CP and high NDF (MS and SS) were less preferred by sheep.

SAEES-P-020

VARIATION IN BODY WEIGHT AND CARCASS TRAITS ON
DOHNE MERINO SHEEP FED UREA TREATED HAY

Andiswa N Sithole
213506524 @stu.ukzn.ac.za
School of Agricultural, Earth and Environmental Sciences
Supervised by Professor Michael Chimonyo

Little is known about the effect of urea on organs associated with digestion. Thus the objective of the
study was to determine the effects of urea treated hay on feed intake, body weight and organ size of
various digestive organs in Ovis aries. Sixteen wethers of weights 36.5 + 9.5 kg were randomly placed
in individual pens in a completely randomised design. Eight were fed treated hay the other eight were
fed untreated hay. After 28 days including the 14-day adaptation period, the wethers were slaughtered
and organ weights and hindgut lengths recorded. Feed intake was not significantly (P>0.05) different.
The liver and kidney weights, abomasum + omasum, reticulorumen and heart weights and proportions
were similar. Hindgut lengths were also similar. Drip loss differed (P<0.05) in the treated and
untreated hay. Dressing percentage, chilled carcass weight, and carcass weights did not differ
(P>0.05). Treating hay with 4% urea does not affect major digestive and urea processing organs.

SAEES-P-021

SOIL MACROFAUNA ABUNDANCE AND ORDER DIVERSITY UNDER
LONG-TERM CONSERVATION AGRICULTURE IN MAIZE CROPPING SYSTEM

Nkanyiso Sithole
nkanyisoj@gmail.com
School of Agricultural, Earth and Environmental Sciences
Supervised by Dr LS Magwaza

Conventional tillage has for many years resulted in soil degradation, declining of soil biodiversity
and health in sub-Saharan Africa. Identifying soil management method that favor the abundance of
soil macrofauna is desirable for soil health. This study reports on the effects of no-till (NT), rotational
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tillage (RT), conventional tillage (CT) and nitrogen fertilizer application rate on soil macrofauna
order diversity and abundance on the trial that has been managed since 1992 under NT in a maize
monoculture cropping system in Bergville, KwaZulu-Natal Province. Rotational tillage involved the
plowing of the field every after 4-years and conventional tillage involved the plowing of the field
using mold board plow to a depth of 30 cm and disking to a depth of 10 cm. Macrofauna sampling
was done once at the end of 2015/2016 rainy season using steel monoliths. Significant trends were
observed amongst the treatments with respect to the number of macrofauna and order diversity with
NT treatment having the highest number of organisms followed by the RT and CT, respectively.
Order diversity varied substantially with respect to treatments with CT showing less diversity. This
was attributed to lower soil organic matter content associated with this treatment. Organisms
belonging to orders Isoptera (termites), Coleoptera (beetles) and Demaptera (earwig) were more
prevalent in the study particularly on soil conservation treatments. These organisms play a crucial
role in organic matter decomposition and in the long-term maintenance of the soil structure. It is
concluded that soil macrofauna is mostly affected by type of soil management practice, with CT
showing a detrimental effect on both abundance and diversity.

SAEES-P-022

DOES SOCIAL CAPITAL PLAY A ROLE IN CLIMATE CHANGE ADAPTATION
AMONG SMALLHOLDER FARMERS FOR IMPROVING FOOD SECURITY
AND LIVELIHOODS?

Nthabeleng Tamako
210526551 @stu.ukzn.ac.za
School of Agricultural, Earth and Environmental Sciences
Supervised by Dr Joyce Chitja

The African continent is hampered by low adaptive capacity, thus vulnerable to climate change. This
effect of climate change shows a significant challenge to regional agricultural production. Studies
have shown the effect of food insecurity in South Africa, especially in the light of periodic droughts.
Rural livelihoods in terms of food security and nutrition and sustainable agriculture are hampered by
the climate change. South African smallholder farmers are no different as they face the challenges of
adapting to climate change and building resilience for better production. Social capital can be a
resource for building adaptation by farmers. This study explores the role of social capital in climate
change adaptation in improving food security and livelihoods among smallholder farmers. The study
was conducted in Appelsbosch, KwaZulu-Natal province. Random sampling was used to obtain a
sample of active and long-term smallholder farmers, who was interviewed using questionnaires and
focus group discussions. Key informant interviews were also held with group leaders and extension
officer. Descriptive statistics were utilised in analysing the demographics of the respondents and the
chi-square test was used to test the relationship between social capital dimensions and the adaptation
strategies employed by farmers. It was found that social capital has a positive impact on the coping
strategies used by households on food insecurity and adaptation strategies. Social capital can improve
rural livelihoods, although the capital is not fully exploited by farmers. Farmers should be stimulated
to expand their social groups to share farmer-to-farmer, agricultural knowledge and increase
participation and networks with the view of strengthening their adaptive capacity. Extension services
and rural leaders can also play a role in strengthening such networks and influence policy on
strengthening local and extension systems. This could be significant to policy makers by illustrating
the strength of social capital to achieve food security.
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SAEES-P-023

ADAPTATION OF FINISHING PIGS TO VACHELLIA TORTILIS LEAF MEAL
INCLUSION

F Thabethe!, M Khanyile, M V Mkwanazi, M Chimonyo '}
+ chimonyo@ukzn.ac.za
School of Agricultural, Earth and Environmental Sciences
Supervised by Prof Michael Chimonyo

*Animal and Poultry Science, School of Agricultural, Earth and Environmental Sciences, UKZN

The current study was conducted to determine whether Vachellia tortilis leaf meal inclusion affect
the adaptation period in finishing pigs. A total of 48 clinically healthy Large White x Landrace male
pigs with a mean (+ SD) body weight of 63.8 £ 3.28 kg were assigned to individual pens in a
completely randomized design. The pigs were 14 weeks old. The diets contained 0, 30, 60, 90, 120
and 150 g/kg DM leaf meal. Pigs were fed ad libitum and had free access to clean fresh water. Daily
feed intake (DFI), average daily gain (ADG), gain: feed ratio (G: F) weekly and the adaptation period
of pigs was determined at the end of the experiment. There was a quadratic decrease in DFI, while
ADG increased linearly (P < 0.001) as the inclusion level of V. tortilis leaf meal increased. Increasing
inclusion of V. tortilis leaf meal increased G: f ratio quadratically (P < 0.001). A linear increase in
adaptation period of pigs was observed (P < 0.05) with increasing inclusion of V. tortilis leaf meal.
Variation of feed intake, expressed as a coefficient of variation, increased linearly with increasing
inclusion levels of V. tortilis leaf meal. In conclusion, adaptation period of finishing pigs is influenced
by the inclusion level of V. tortilis leaf meal diets. Inclusion level of V. tortilis leaf meal produced a
linear relationship with the adaptation period of finishing pigs.

Keywords: finishing pigs, feed intake, variation, polyphenolic compounds.

SAEES-P-024

MANAGEMENT OF ABIOTIC STRESS, ESPECIALLY FROST AND DROUGHT ON
EUCALYPTS TIMBER CROPS USING SILICON FERTILIZER AND TRICHODERMA

Grace Zondi
210505445@stu.ukzn.ac.za
School of Agricultural, Earth and Environmental Sciences
Supervised by Professor Mark Laing

Agriculture is extremely sensitive to environmental changes, which have negative impact on crop
production. Abiotic stress management in plants needs to be taken on a priority basis, keeping in
mind that the technologies adopted needs to be eco-friendly. Alleviation of abiotic stresses are some
of the beneficial effects of silicon (Si) in plants. Some strains of Trichoderma have been used for
plant growth promotion and alleviation against abiotic stresses. To determine silicon uptake and
responsiveness to Trichoderma (Eco-T), nine species of eucalypts: Corymbia henryi, Eucalyptus
grandis, E. dunnii, E. macarthurii, E. nitens, E. smithii, E. urophylla, E. benthamii and E. badjensis,
were treated with potassium silicate, Eco-T and untreated control. Silicon uptake was 0.21% in C.
henryi and 0.0% in E. benthamii. Eco-T was able to colonize the roots of all the nine species.
Corymbia henryi, E. grandis, E. dunnii, E. nitens and E. macarthurii were treated with: silicon, Eco-
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T, silicon + Eco-T and untreated control. For simulated drought, plants were irrigated at 100%, 80%,
60% and 40% of field capacity, and this trial is currently running. For simulated frost- cold room
simulation- plants were first conditioned for two days at 6°C before being treated at -3°C, -6°C and -
12°C for a night. All the plants died with -6°C and -12°C treatments after 14 days. After the -3°C
treatment, all E. grandis and E. dunnii died, but there were some survivors of the other species.
Repetition of simulated frost will be conducted with cold treatments: 4°C, 2°C, 0°C and -2°C for one
night. Towards the end there should be a clear understanding whether Si and Eco-T can or cannot
reduce frost damage and drought stress on eucalypts species.
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SLS-P-001

ISOLATION AND PARTIAL CHARACTERISATION OF
IMMUNOGLOBULIN M AND IgY FROM CROCODYLUS NILOTICUS SERUM

Faiaz Shaik Abdool
faiaz.abdool@gmail.com
School of Life Sciences
Supervised by Professor J P D Goldring

Crocodiles are often wounded due to territorial fights and despite the environments crocodiles live in
containing many bacteria, crocodiles appear resistant to infection. Antibodies contribute towards
immunity by direct neutralisation of foreign particles, opsonisation or activation of the complement
system. Genetic studies on Alligator mississippiensis and Crocodylus porosus have identified genes
for four immunoglobulin types, namely; IgA, IgD, IgM and IgY.

In this study, a combination of biochemical techniques was used to purify immunoglobulins from the
serum of Crocodylus niloticus (The Nile crocodile). Crocodile immunoglobulins were purified by
ammonium sulfate precipitation (50% w/v), dialysis, polyethylene glycol precipitation (15% w/v),
Cibacron F3GA affinity and size exclusion chromatography or by thiophilic affinity and size
exclusion chromatography. Two proteins suspected to be immunoglobulins were purified, the larger
protein was considered to be crocodile IgM and the smaller of the two proteins was crocodile IgY. In
the presence of B-mercaptoethanol, the multimeric IgM was reduced into proteins of a monomeric
180, 70 and 23 kDa and crocodile 1gY (178 kDa) was reduced to proteins of 66 and 23 kDa compatible
with the heavy and light chains of IgM and IgY respectively. Crocodile IgM and IgY are concluded
to have a similar structure to antibodies from avian and mammalian species.

Further biochemical characterisation of the purified crocodile IgM and IgY can be undertaken to
provide insight on crocodilian immunity. The purified IgM and IgY antibodies can be used as
diagnostic and biomedical tools.

SLS-P-002

PRELIMINARY SCREENING OF BIOSURFACTANT ACTIVITY AMONGST AND
AEROBIC ENDOSPORE-FORMING BACTERIA (AEFB) ISOLATED FROM MFABENI
PEATLAND

Folasade Adu
Sadeadu23@yahoo.com
School of Life Sciences
Supervised by Dr Charles Hunter

Peatlands are ecosystems which support a diverse array of aerobic and anaerobic microbial
communities that play important roles in the recycling of organic matter. The diversity and
functioning of microbes within these ecosystems is largely unexplored and represents an untapped
source of microbial diversity with potential biotechnological applications. Aerobic endospore-
forming bacteria (AEFB) are of special interest due to their association with the production of
industrially significant enzymes and bioactive chemicals such as biosurfactants. Biosurfactants are
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surface-active agents which have a wide range of potential applications in agricultural, cosmetic,
food, pharmaceutical and petrochemical industries. They are considered to be promising alternatives
to chemical surfactants due to various favourable properties such as biodegradability, low toxicity,
good foaming properties and greater stability under harsh environmental conditions. This study
aimed at screening for biosurfactant activity amongst AEFB isolates sampled from a sediment core
taken from the Mfabeni peatland. Eighty-two isolates were screened for biosurfactant activity using
hemolysis, drop collapse, and oil spreading assays. Cell-free supernatants (Tryptic soy broth)
obtained from isolates that produced biosurfactants were subjected to different temperature (35°C-
100°C), pH (3.0 - 10.0), and salt concentrations (0.5%-15%), to determine their effect on surfactant
activity, using the oil spreading assay. A surfactin producing isolate, Bacillus amyloliquefaciens R16,
was included in the assays for comparative purposes. A total of 39 isolates demonstrated biosurfactant
activity in the preliminary bioassays. Five isolates exhibited consistently high levels of surfactant
activity for each of the variables tested. Partial 16S rRNA gene sequence analysis identified these
isolates as strains of B. aquimaris, B. shackletonii, B. velezensis, Paenisporosarcina indica, and
Domibacillus robiginosus. These species, with the exception of B. velezensis, have not been
previously associated with notable biosurfactant activity, and may represent novel biosurfactant
compounds. Further characterisation of these isolates and their compounds is therefore warranted.

SLS-P-003

FOLATED-GOLD COATED POLYMERIC NANOPLEXES FACILITATE EFFICIENT
GENE DELIVERY IN HEPATIC AND BREAST CANCER CELLS

Jude Akinyelu
216075815@stu.ukzn.ac.za
School of Life Sciences
Supervised by Professor Moganavelli Singh

The biodegradable polymer, PLGA (poly-lactide-co-glycolide) is a popular polymer of choice in
many nanotherapeutic studies. Herein, we report on the synthesis and evaluation of four chitosan
(CS) stabilised PLGA nanoparticles (NPs) with and without coating with gold (Au), and the targeting
ligand, folic acid (FA) viz. CS-PLGA-NPs, FA-CS-PLGA-NPs, Au-CS-PLGA-NPs, and FA-Au-
CS-PLGA-NPs, as potential non-viral gene delivery vectors. The PLGA-NPs were synthesised via
nanoprecipitation/solvent evaporation method in conjunction with the surface functionalising folic
acid and chitosan. The physiochemical properties (morphology, particle size, zeta potential, folic
acid/chitosan presence, DNA binding), and biological properties (nuclease protection, in vitro
cytotoxicity and transfection potential in HEK293, HEPG2, and MCF-7 cells) of all four gene bound
PLGA NPs were evaluated.

Gel retardation assays confirmed that all the NPs were able to successfully bind the reporter plasmid,
pCMV-luc DNA at varying weight ratios. The FA-Au-CS-PLGA/pDNA with the highest binding
efficiency (w/w ratio 4:1), best protected the pDNA as evidenced from the nuclease protection assays.
Furthermore, these FA-Au-CS-PLGA/pDNA nanoplexes presented as spherical particles with an
average particle size of 199.4 nm and zeta potential of 35.7 mV. FA-CS functionalisation of PLGA
NPs and Au-PLGA NPs was confirmed by ATR-FTIR spectroscopy. All nanoplexes maintained over
90% cell viability in all cell lines investigated. Interestingly, the FA-Au-CS-PLGA/pDNA showed a
greater transgene activity in the HEPG2 and MCF-7 cells compared to FA-CS-PLGA/pDNA in the
same cell lines. The favourable size, colloidal stability, low cytotoxicity, significant transgene
expression, and nuclease protection ability in vitro, all provide support for the use of FA-Au-CS-
PLGA NPs in further gene therapy applications.

Keywords: nanoparticles, nanoplexes, FA-Au-CS-PLGA-NPs, cytotoxicity, transgene.
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SLS-P-004

MEDIA MANIPULATIONS AND THE CULTURE OF
BENEFICIAL ENDOPHYTIC FUNGI IN THE LEAVES AND STEM BARK
OF GREWIA LASIOCARPA E.Mey. ex Harv.

Nneka Akwu
215079833 @stu.ukzn.ac.za
School of Life Sciences
Supervised by Professors J Lin and Y Naidoo

A significantly high number of microbes exist in higher plants, these microbes include bacteria, fungi
and actinomycetes. There are reports on the benefits of endophytic fungi and their products of
metabolism to the host plant and man, consequently it is expedient to explore the changes that could
arise as a result of manipulating their growth media.

Grewia lasiocarpa E.Mey. ex Harv.(Malvaceae) is an indigenous Southern African plant, that
belongs to a genus with known medicinal properties. Three media were used to culture the
endophytic fungi viz. Potato Dextrose Agar (PDA), Malt Extract Agar (MEA), and Bacteriological
Agar (BA) were used singly, and supplemented with three dilutions of the leaves and stem bark
extracts. The manipulated growth media composition had a significant effect on the diversity of the
isolated fungal populations. Several endophytic fungi were isolated; their distribution and diversity
revealed a significant relatedness with the manipulated media. The media supplemented with the
plant extracts were observed to give a significant increase in the growth rate and yield of the
endophytes.

To the best of our knowledge, this is the first study describing the endophytic fungi present in the
leaves and stem bark of G. lasiocarpa E.Mey. ex Harv.

SLS-P-005

TOWARDS UNDERSTANDING HEAT STRESS TOLERANCE MECHANISMS
OF ZOOXANTHELLAE FROM SOUTH AFRICAN CORALS

Siviwe Babane
siviweelvis@yahoo.com
School of Life Sciences
Supervised by Dr Aluwani Nemukula and Dr David Glassom

Coral bleaching is intensifying with global climate change, leading to decline in health, high mortality
and more damage to habitats of corals. Corals become visibly bleached due to loss of endosymbiotic
dinoflagellates (zooxanthellae) and/ or their pigments during exposure to elevated seawater
temperature and light. Damage to photosynthetic apparatus of zooxanthellae in corals generates
oxidative stress at high seawater temperature and this stress induces loss of symbionts from the host
tissues, gradually leading to coral bleaching.

Progressive research has been conducted to a) assess the long term prospects of coral reefs under
climate change regimes, b) find species and habitats that show signs of resilience, ¢) understand the
mechanisms underlying this resilience and d) find ways to enhance resilience of a range of species to
climate changes in the medium to long-term. Despite considerable research efforts, details of these
roles are still poorly understood. Both corals and zooxanthellae play critical roles in resilience and
resistance in response to bleaching associated with heat stress. Among these roles, zooxanthellae
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symbionts determine bleaching susceptibility and tolerance of corals. This why the present study is
aimed at investigating the physiological and morphological response of zooxanthellae of South
African scleractinian corals to heat stress. This data will contribute to better understanding the
tolerance mechanism of zooxanthellae to thermal stress.

Zooxanthellae of Pocillopora verrucosa and Anomastraea irregularis from the intertidal rocky pool
of Park Rynie were isolated and cultured using BG11 medium at controlled conditions of 26 °C under
85 pumol photons m? s, PAR. Four replicate cultures in 50 mL tubes were subjected to increased
temperatures (30, 34 and 38 °C) including control (26 °C) temperature for 28 days. Preliminary TLC
analysis showed presence of the basic photosynthetic (chlorophylls and [-carotene) and
photoprotective (xanthophylls) pigments in the cultured zooxanthellae before experimentation, with
slight differences between Ry values. Cultured zooxanthellae did not differ in their growth kinetics
using optical density measurements between temperature treatments and coral species. The mean
frequencies of live zooxanthellae observed using hemocytometer increased, averaging 88.902 + 6.494
at 26 °C, 93.527 £ 6.868 30 °C and 84.527 + 6.110 at 34 °C treatments for Anomastraea and averaged
90.563 + 5.155 at 26 °C, 83.893 + 4.798 at 30 °C and 79.527 + 5.440 at 34 °C for Pocillopora.
However, these mean frequencies significantly decreased at 38 °C. Interestingly, the mean
frequencies of A. irregularis zooxanthellae did not differ across 34 and 38 °C, suggesting the cells
can still resist these conditions. This thus corresponds well with the increased mean frequencies of
dead zooxanthellae at 38 °C. Microscope observations also confirmed increased frequency of healthy
zooxanthellae cells at 26, 30 and 34 °C. However, zooxanthellae exposed at 38 °C showed signs of
stress with high mortality as time passed.

The present results suggest that zooxanthellae cells of intertidal corals selected thrive well at
increased temperatures from 26 to 34 °C and become susceptible to thermal stress after this range.
Further experiments are needed to explore and compare physiological and morphological response
of cultured versus in hospite zooxanthellae of A. irregularis and P. verrucosa colonies from shallower
intertidal and deeper subtidal areas to increased temperature and light intensity.

SLS-P-006

EXPANDING AN ESTUARINE FRAMEWORK: RELATIVE IMPORTANCE OF FOOD-
WEB COMPONENTS ACROSS SYSTEM STATES

Ben Brooker
brooker13ben@gmail.com
School of Life Sciences
Supervised by Professor Ursula Scharler

Temporarily open-closed estuaries (TOCES) are especially variable over spatio-temporal scales,
exhibiting different states across seasons. High levels of production are achieved by biota able to
proliferate in each system state. Global and local anthropogenic stressors such as climate change and
river abstraction can result in the exacerbation of variability across states. The respective states have
been defined by Taljaard et al. (2009) for physico-chemical variables and chlorophyll-a, however
there has not been a complementary quantitative food-web framework describing the states. Due to
natural biotic variability and estuarine resilience, the extent to which system components vary as a
result of shift in states is uncertain. This study will consider Taljaard's framework as it relates to the
system states in TOCEs by building empirical food-web networks onto the existing framework, and
examining change in indicator behaviour as the relative importance of components changes across
system states. The expectation is a conceptual framework, resulting from Ecological Network
Analysis (ENA) coupled with a Linear Inverse Modelling approach (LIM). LIM provides ranges of
solutions for unknown flow values from which key indicators can be investigated using ENA. Using
empirically-based food-web networks, relative importance of descriptive network traits at flow, node
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and systems level such as biomass and productivity, flow density, link weights and connectivity will
be compared across states. This is a step towards identifying a unique range of indices for each state
which are utilisable as a tool for obtaining information on the viability of TOCEs relative to incurred
stressors.

SLS-P-007

FLORAL VARIATION, POLLINATION BIOLOGY AND BREEDING SYSTEM OF
SATYRIUM LONGICAUDA LINDL. (ORCHIDACEAE)

Miguel Castafieda Zarate
miguelcastanedazarate@gmail.com
School of Life Sciences
Supervised by Dr Timo van der Niet and Professor Steve Johnson

Satyrium longicauda is a highly variable orchid species from the summer rainfall region of Southern
Africa. Variation in morphological traits occurs both within and between populations, which makes
it an ideal species for understanding the evolution of variation and maintenance in sympatry.
Multivariate analysis performed on measurements of floral traits revealed the existence of different
groups within populations. Hand-pollination showed that co-occurring forms are interfertile. All
forms share a similar floral syndrome of white, scented nectar-producing flowers and pollinator
observations showed that the main visitors were hawkmoths, moths and long-proboscid flies. The 2-
fold difference in spur length, however, suggests that different moth species may pollinate distinct
forms. Hand pollinations and exclusion experiments further revealed that plants depend on pollinators
for fruit set and that fruit-set obtained through cross-pollination and manual self-pollination was
identical. However, viability tests showed that seeds with well-developed embryos are not always
viable. We conclude that S. longicauda can be characterised by multiple, distinguishable forms that
differ in floral traits and subtle variation in pollination and breeding system. Further research is
required to assess whether coexisting forms can be characterised genetically, and whether and how
temporal and ecological barriers keep multiple co-existing forms as separate entities.

SLS-P-008
MICROPLASTICS MAKE FISH ANALLY RETENTIVE

Matthew William Coote
208528183 @stu.ukzn.ac.za
School of Life Sciences
Supervised by Mr Gan Moodley

Microplastic particles comprise a large component of marine plastic pollution and are highly prone
to ingestion by marine organisms due to their small size and their presence in both pelagic and benthic
environments. Ingested microplastics may affect an organism's physical processes such as digestion,
assimilation and gut evacuation. There is currently very little research focusing on the gut retention
time and fate of microplastics in filter-feeding fish, once ingested. Observational studies of fish in
natural systems are unable to accurately correlate the extent of microplastic consumption with
physiological effects, due to high natural variability. These eco-physiological effects are better
examined in aquacultural systems. This study investigates whether microplastic particles are
assimilated on a cellular level within the gastrointestinal tract of mullet (M. cephalus L.). Links are
investigated between the likelihood of assimilation of certain microplastics in relation to their bio-
availability and retention time. Mullet collected from Durban Bay were maintained on a 1 month
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depuration diet, after which gut retention experiments were conducted using various microplastics.
Fish were then isolated and force-fed diets containing known amounts of various UV fluorescent
microplastics every 48 h for 14 days. The fish were dissected and histological samples taken from the
gastrointestinal tract. After chemical digestion of the tissue, light microscopy with UV light was used
to determine whether microplastics were assimilated on a cellular or histological level in the
gastrointestinal tract. Preliminary gut evacuation rate experiments with mullet indicated significantly
increased retention times of 39.6 £ 5.8 h and 23.8 £ 10.4 h for microbeads (5 mm) and microfibres
(1 mm) respectively, compared to a natural gut retention time of 13.3 + 1.6 h. Given that microplastics
may serve as vectors of contaminants to marine biota, the increased retention times here observed
may play an important role in increasing pollutant levels in fish. The final results of this study will
be presented.

SLS-P-009

BIOLOGY AND HOST RANGE OF DICHRORAMPHA ODORATA (LEP. :
TORTRICIDAE), A BIOCONTROL AGENT FOR CHROMOLAENA ODORATA
(ASTERACEAE)

Nontembeko Dube
206522419@stu.ukzn.ac.za
School of Life Sciences
Supervised by Dr Caswell Munyai

Dichrorampha odorata (Lepidoptera: Tortricidae) is a moth from Jamaica whose larvae bore into,
and Kkill, the shoot tips of the invasive alien plant, Chromolaena odorata (L.) King and Robinson
(Asteraceae). This study reports aspects of the biology of D. odorata, and also determined the host
specificity (larval and adult no-choice trials) of the moth. Adults were short lived (ranging from 2 to
7 days), with females laying a mean of 15.4 eggs. Eggs took 9 days to hatch, larvae 20-23 days to
develop and the pupal stage lasted 11-12 days, giving an overall lifecycle period of 41-45 days.
Larval no-choice tests using 34 asteraceous test species indicated that only C. odorata could sustain
complete development of D. odorata to adulthood, although there was slight initial boring 14 test
species (plus chromolaena). Results from the adult no choice trials, in which seven test-plant species
were exposed to D. odorata, were consistent with those from larval trials, with larval damage, pupae
and adults of D. odorata recorded from only C. odorata. This confirmed that only C. odorata is a
suitable host for D. odorata in South Africa. Permission has subsequently been granted for the release
of D. odorata in South Africa, thus making it the first shoot-tip attacking agent to be released against
C. odorata. It is hoped that in the field, high levels of damage by the moth will reduce the height and
therefore competitiveness of C. odorata, thereby contributing to the success of biological control of
this plant [1].

Keywords: Invasive alien plant, weed biological control, shoot-tip borer, tortricidae, biology and
lifecycle, host specificity

References: Dube N., Zachariades C., Munyai C.T., Uyi O. O., 2017. Laboratory studies on the
biology and host range of Dichrorampha odorata (Lepidoptera: Tortricidae), a biological control
agent for Chromolaena odorata (Asteraceae). Biocontrol Science and Technology 27: 222-236.
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SLS-P-010

THE ROLE OF MESOZOOPLANKTON WITHIN A
SOUTH AFRICAN ESTUARINE FOODWEB

Christopher Garvie
cdgl1992@gmail.com
School of Life Sciences
Supervised by Professor Ursula Scharler

Estuaries are a prominent feature along the South African coastline and as such they have important
roles in enhancing coastal productivity, supporting fisheries and coastal development. The Mlalazi
Estuary is a permanently open estuary located in the subtropical bioregion of South Africa. The
estuary is considered to be in good condition with few and relatively minor impacts arising as a result
of the nearby agricultural lands and dams which cause siltation and reduced river inflows.
Zooplankton form an important link within

aquatic systems as they are responsible for transferring energy from primary producers through to the
higher trophic levels within their respective systems. In this study, data from recent sampling surveys
(2014- 2016) will be used to construct new networks for the Mlalazi estuary, with Linear Inverse
Modelling (LIM) being incorporated to account for variations in biomass in the different
compartments and estimate unknown flows. With these models, the study will evaluate the
importance of mesozooplankton within the Mlalazi Estuary over time by analysing the direct and
indirect influences of mesozooplankton on other compartments through input-output analyses.
Further analyses will determine the role that mesozooplankton play in cycling processes by
quantifying the proportional amount of material cycled through pathways which include zooplankton.
The time series of networks will allow for seasonal comparisons and thus different freshwater inflow
and salinity conditions.

SLS-P-011

MORE THAN JUST FOOD: MUSSELS AS BIOMONITORS OF MICROPLASTIC
POLLUTION IN THE KWAZULU-NATAL COASTAL ENVIRONMENT

Gemma Gerber
gemmagerber@live.com
School of Life Sciences
Supervised by Mr Gan Moodley & Dr Deborah Robertson-Andersson

Microplastics are small plastic particles (< 5 mm) and originate primarily from the manufacture of
exfoliants and from the fragmentation of larger plastic items. Coastal marine microplastic pollution
in South Africa is thought to originate from point sources, such as estuaries. Microplastic pollution
has recently become the subject of a large body of research due to the ubiquity throughout the marine
environment and devastating ecosystem-wide impacts. To date, there are no standardised protocols
for microplastic pollution monitoring. A recent development of microplastic pollution monitoring is
using rocky shore invertebrate mussels as biomonitors of microplastic pollution in a particular area.
Mussels are already used to successfully monitor heavy metal pollution along the South African
coastline (SANCOR Mussel Watch Programme). Building on these principles, this study aimed 1)
determine microplastic pollution in three KwaZulu-Natal estuaries and adjacent coastlines and 2)
determine if the indigenous brown mussel, Perna perna (L.) can be used as biomonitors of
microplastic pollution originating from these estuaries in the coastal environment. The advantages of
mussels as biomonitors of microplastic pollution are that they are sedentary and available all year
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round, allowing for microplastic pollution to be tracked both spatially and seasonally. This can be
used to identify microplastic hotspots as areas of potential concern. Using mussels also allows the
identification of which type of microplastics are the biggest threat to these organisms in terms of size
and composition. This application of this monitoring protocol in our country will eventually build a
clearer picture of microplastic pollution along our coastline, its threats to ecosystem health, and how
we could potentially mitigate their impacts to ensure marine conservation.

SLS-P-012

MODELLING ECOLOGICAL RISKS IN THE UMNGENI CATCHMENT
USING BAYESIAN NETWORKS

Indrani Govender
indranig@dut.ac.za
School of Life Sciences
Supervised by Dr G C O’Brien, Professor T A Stenstrom, Professor G Jewitt

Rivers are dynamic and complex ecosystems, with diverse water use requirements where human use
and ecological use intersect. Aquatic ecosystems undergo considerable alterations due to drivers in
the form of land use changes associated with population growth. This is true of the uMngeni
Catchment in KwaZulu-Natal, which is economically important provincially and nationally.

Ecological risk assessment evaluates potential adverse anthropogenic impacts on ecosystems. A
regional scale risk assessment approach can be applied at a catchment level as it considers multiple
sources, multiple stressors and multiple endpoints, as well as local ecosystem dynamics and landscape
characteristics. The Relative Risk Model (RRM) is such a model that has been used internationally
to assess risks in water catchments, as a means to guide water resources management at a catchment
level.

Bayesian Networks (BNs) became very popular in the 1990s for use in probability modelling, and
have been used extensively in river basin research and water resources management in the last 15
years. It is a good tool to assist decision making in risk assessments. Together with the RRM, BN
modelling is increasingly used to show relationships between variables in the model. This model is
applied to the uMngeni Catchment.

Research in the uMngeni Catchment has generated much data and information over time but there
are often gaps in data or limited information available, which gives rise to uncertainty. This makes
BNs ideal, as it considers such incomplete data and gaps in knowledge, by using probability
distribution of variables in the model. The vast range of stakeholders in the catchment will be able to
better understand relationships between different model variables due to the graphic nature of BNSs.
This approach is suitable to model different scenarios related to future water use in the catchment,
considering the current Resource Quality Objectives for the uMngeni Catchment. This project
demonstrates the immense decision-making value in using the combined RRM and BNs in water
resources management in this catchment.
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SLS-P-013

OPTIMISATION OF BIOMASS, LIPID AND CHLOROPHYLL
PRODUCTIVITY OF THE MICROALGAE CHLORELLA SP.
USING A MINIATURE PARALLEL RACEWAY POND

Zanenhlanhla Gumbi
zanenhlanhlagumbi@gmail.com
School of Life Sciences
Supervised by Professor Guegium Kana

Microalgal biofuels has received a great amount interest as a result of fossil fuel depletion and the
requirement of renewable and environmentally friendly sources of energy. Many studies have been
done pertaining to the production of biodiesel from microalgae but at this point it is still commercially
unfeasible. The main factor contributing to this is the inability to compare laboratory scale results to
mass cultivation results due to the difference in cultivation conditions. Commonly at laboratory scale,
shake flasks are used for cultivation, but configurational differences result in difficulty obtaining
similar results when scaling up to a raceway pond. Presently studies aiming to bridge the gap between
laboratory and commercial scale production are scarce. This study optimises for biomass, lipid and
chlorophyll production under varying nitrogen, iron and phosphorus concentrations using a miniature
parallel raceway pond reactor. The miniature parallel raceway pond reactor allows for multiple
experimental runs to be conducted at once in a structure that has configurational similarities to
cultivation structures used at commercial scale production. The effect of nitrogen, phosphorus and
iron concentration on the productivity of biomass, lipids and chlorophyll was determined and the
benefits of a miniature parallel raceway pond were confirmed.

SLS-P-014

DIET PREFERENCE AND THE OCCURRENCE OF AN ALIEN INVASIVE BIRD THE
COMMON MYNA IN URBAN AREAS OF SOUTH AFRICA

Silindile Gumede
Thobekagumedel23@gmail.com
School of Life Sciences
Supervised by Professor Colleen Downs

Species distribution and abundance is determined by various factors including availability of food
and preferred habitats. Urbanization has provided these factors to many urban exploiters, most of
which are alien invasive species. These are successful in urban areas as a result of factors including
the ease of access to anthropogenic foods and supplementary feeding. Common mynas Sturnus tristis
formerly known as Acridotheres tristis, are one of the worst alien invasive avian species. They are
particularly successful in urban environments. They are omnivorous and opportunistic. Common
mynas display a variety of feeding innovations in the wild. Therefore, in this study we conducted
surveys to determine the occurrence, dietary habits and preferences of non-captive common mynas
in urban areas and human perception of them. We distributed questionnaires in urban areas of
Pietermaritzburg and Durban, South Africa. Common mynas showed a significant preference for
anthropogenic foods compared with natural foods (insects, fruits and nectar). They were also found
to be abundant in the urban areas and cities where there was high access to the anthropogenic foods
or supplementary feeding. Most of the respondents had no comment on how they perceive common
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mynas. However, others perceived common mynas as aggressive and chasing away indigenous
species. Consequently, habitat modification such as planting more trees and controlling waste is
required to manage common mynas population around towns and cities.

Keywords: Common myna, Acridotheres tristis, invasive species, urban areas, supplementary
feeding and diet preference.

SLS-P-015

DISTRIBUTION, GENETIC DIVERSITY AND BEHAVIOUR OF
FRESHWATER EELS IN KWAZULU-NATAL.:
PRELIMINARY RESULTS AND FUTURE PLANS

Celine Hanzen
celine@riversoflife.co.za
School of Life Sciences
Supervised by Dr Gordon O’Brien, Professor Colleen Downs, Dr Martyn Lucas

Along the East coast of South Africa, 4 freshwater eel species are believe to occur and to undertake
catchment scale migrations (Anguilla mossambica, A. bengalensis, A. marmorata and A.bicolor
bicolor). From South Coast of South Africa to East coast, their diversity is known to increase,
reaching a peak in the Province of KwaZulu-Natal. However, as their temperate homologs, tropical
eels face increasing threats due to global change, namely regarding growing exploitation
demands, habitat loss and development of water resource management schemes along the east
flowing rivers of South Africa in particular. Limited historical data regarding their distribution
are available.

Seasonal surveys were conducted over 54 sites in the major rivers of KZN between July 2016
and May 2017. Fin clips were obtained from all individuals caught for later genetic analyses.
With new dams and weirs being constructed regularly, connectivity in KZN rivers is of serious
concern as eels were only found 60 eels over 17 sampling sites.

Despite the ability of the longfin eels, Anguilla mossambica, to penetrate far inland, it has only been
found in one occasion 400 km from the river mouth. This happen to be in the Thukela catchment
(Buffalo river), which is one of the only mostly free flowing catchment of the province. The
distribution of Anguillids and their low abundance suggests that connectivity in KZN Rivers is
severely lacking. As knowledge regarding these migratory fish is missing, different research projects
will be implemented in the near future. They will aim at a better understanding of these unique species,
especially their movements, home range and habitat use with a focus on free flowing (Thukela) and
heavily regulated rivers (Umgeni).
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SLS-P-016

THE EFFECT OF VARYING SIZE, CONCENTRATION AND EXPOSURE TIME OF
MICROPLASTICS ON THEIR INGESTION AND RETENTION IN HOLOTHURIA
CINERASCENS S

Oladimeji A lwalaye
216039071 @stu.ukzn.ac.za
School of Life Sciences
Supervised by Mr G K Moodley and Dr D V Robertson-Andersson

Increased global production of plastics coupled with its good mechanical properties, low density
characteristics and low cost permit its successful usage both in industries and everyday life.
Nevertheless, these properties including high durability have led to its increase and persistence in the
marine environment. Plastics debris are categorized into macroplastics (> 2.5 cm), mesoplastics (4.75
mm — 2.5 cm) and microplastics (<4.75 mm). The latter is further categorized into larger microplastics
(2.01 mm - <4.75 mm) and smaller microplastics (0.33- 1 mm). Microplastics are made up of
heterogeneous assemblage of particles that are varied in chemical composition, density, size, colour,
shape and other characteristics. It is of great environmental concern as it is ubiquitously found in sea
surface, water column, sediments and deep sea where it is readily available for ingestion by a wide
range of biota such as plankton, benthic invertebrates and vertebrates inhabiting these environments
with the potential of accumulating throughout aquatic food web. Of further concern is the ability of
microplastics to adsorb and accumulate a wide array of persistent organic pollutants (POPs) and
heavy metals from sea water. These ingested contaminants have the potential to desorb from the
microplastics when ingested by these animals. The health impacts of these compounds upon
desorption in wildlife and human health has been a major concern. Desorption of POPs from
microplastics depends on factors such as temperature, lower pH, gut surfactant and the duration of
retention in animals. Therefore, this study investigated ingestion and retention rate of microplastics
in Holothuria cinerascens S. under varying treatments. Animals were sampled at low tide from Park
Rynie, transported immediately to a controlled temperature room, placed in tanks and were
acclimatized for 6 hours. At constant temperature, animals were exposed to florescent polyethylene
fragments of upper microplastics (1 mm - <5 mm) and the lower microplastics size (0.5 mm - <1
mm) in diameter at three different concentrations; 50, 100 and 150 polyethylene fragments per litre
(PEF/L) for 48 and 72 hours. The animals were subsequently placed in new tanks void of
microplastics for 48 hours to determine quantity of the ingested plastics that were retained and
evacuated. At the end of the experiments, animals were dissected, gut contents emptied into petri
dishes, then filtered and all polyethylene fragments were counted. Polyethylene fragments found in
the faecal pellets were also quantified. The data were used to calculate the ingestion, gut-retention
and evacuation rates. The results of this study will add to our knowledge of how size, concentration
and duration of exposure of microplastics affect their ingestion and retention in the sea cucumber,
Holothuria cinerascens.

Keywords: microplastics, Holothuria cinerascens, polyethylene, ingestion, retention.
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SLS-P-017

PRODUCTION AND CHARACTERISATION OF LIPOPEPTIDE
BIOSURFACTANT PRODUCING PAENIBACILLUS SP. D9 AND ITS
BIODEGRADATION OF DIESEL OIL

Abdullahi A Jimoh and Professor Johnson Lin
linj@ukzn.ac.za
School of Life Sciences
Supervised by Professor Johnson Lin

Recent investigations revealed surface active products produced by microorganisms are attracting
profound interest due to their potential advantages over synthetic counterparts, and thus could replace
some in industrial and environmental applications. The present study aimed at analysing the
efficiency of a potent biosurfactant producing bacteria, along with the characterisation of the surface-
active compounds produced during diesel oil biodegradation.

In this work, biosurfactant production by Paenibacillus sp. D9 was evaluated using diesel oil as
culture medium, subsequently analysed for its structural characteristics using different methods and
thus determining the biodegradation utilisation and efficiency. Biochemical analysis, fourier
transform infrared spectroscopy, analysis of fatty acids and mass spectrometry were used to
characterise the biosurfactant. The strain showed a good cell surface hydrophobicity as well as
growth utilisation against different hydrocarbons substrates tested ranging from 42.2 to 76%
depicting its heterogeneity.

The best optimum condition for biosurfactant were obtained in a culture medium consisting of 10%
(v/v) diesel oil, with a production yield of about 4.70 g/l, with the highest biodegradation utilisation
and growth achieved at 2% (v/v) diesel oil with other varieties of hydrocarbons as different from
other concentrations. The biosurfactant produced showed high surface tension reducing activity from
71.8mN/m to 32.0 mN/m, 32.1 mN/m, 31.8 mN/m, 30.1 mN/m against different concentration of
carbon source utilised, and a critical micelle concentration value of 200mgl™? respectively within
3days of incubation at 30°C, with the biomolecules also displaying good emulsifying activities
against different hydrocarbons substrates. The production was achieved extracellularly owing to
increasing biosurfactant yield and surface tension reduction at different time intervals as compared
to intracellular production. The research highlights the production of a low molecular weight
lipopeptide biosurfactant by a new strain of the genus Paenibacillus having been characterised by
different physiochemical and analytical methods. The ability to emulsify further emphasize the
potential use of lipopeptide biosurfactant in environmental and biotechnological application.
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SLS-P-018

STRUCTURAL ANALYSIS OF THE MYCOBACTERIUM TUBERCULOSIS REDOX
DEFENCE NETWORK REVEALS A UNIQUE BI-FAN MOTIF
ASSOCIATED WITH HYDROGEN PEROXIDE REDUCTION

N John!, Dr C S Pillay? and Professor J M Rohwer?
johnnolyn07@gmail.com
School of Life Sciences
Supervised by Dr Che Pillay

1 School of Life Sciences, UKZN, Carbis Road, Pietermaritzburg, 3209, email address: johnnolyn07@gmail.com
23chool of Life Sciences, UKZN, Carbis Road, Pietermaritzourg, 3209, email address: pillayc3@ukzn.ac.za
3 Professor of Systems Biology and Chairperson Department of Biochemistry, Stellenbosch University, Matieland, 7602,

email address: jr@sun.ac.za

Mycobacterium tuberculosis (Mtb) infections claim millions of lives per annum and the rise of drug
resistance is expected to increase this disease burden particularly in Africa. Several pathogenic targets
are consequently being assessed for drug development including the Mtb antioxidant defense
network. This conserved network relies on thiol-based moiety couple systems to detoxify harmful
reactive oxygen and nitrogen species elicited by the host immune response and has a number of
unique features. Active and latent Mtb appear to be sensitive to redox protein targeting drugs and in
contrast to canonical antioxidant defense networks, Mth produces mycothiol as a redox buffer rather
than glutathione. Additionally, despite the hypoxic granuloma microenvironment, Mtb is proficient
in reducing hydrogen peroxide and oxygen radicals generated by host lymphocytes. To systematically
uncover the structural properties of this network, the moiety couples within the network were
simplified to moiety sums and compared to the antioxidant networks of E. coli and baker’s yeast
using motif detection analysis. Our results show that Mtb has a unique bi-fan motif within the Mtb
thioredoxin/peroxiredoxin system in which two peroxiredoxins, thiol peroxidase (Tpx) and the
bacterioferritin comigratory protein (BCP), are reduced by both thioredoxin B and C respectively.
Characterisation of the bi-fan motif using mathematical and computational modelling revealed a
greater tolerance to increases in hydrogen peroxide concentrations by displaying robustness
associated with moiety couple saturation as compared to canonical peroxiredoxin systems suggesting
that this motif plays a critical role in Mtb persistence and survival.

SLS-P-019

UNDERSTANDING THE ROLE OF MESOZOOPLANKTON IN A
TEMPORARILY OPEN/CLOSED ESTUARY THROUGH THE USE OF ENA
(MDLOTI, KWAZULU-NATAL, SOUTH AFRICA)

Kajal Lechman
212504729@stu.ukzn.ac.za
School of Life Sciences
Supervised by Professors U M Scharler and H Jerling

Ecological Network Analysis (ENA) is a modelling technique which allows the user to holistically
evaluate the various interactions that occur within an ecosystem [1]. The ENA technique grants a
more in-depth understanding of the structural properties and transformations that occur within an
ecosystem at various hierarchical levels [2]. The high ecological value of estuaries and high levels of
human activity which influence these ecosystems, has made the use of ENA a valuable tool in
assessing the states of these ecosystems [3].
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The Mdloti Estuary is a highly impacted ecosystem that has been subjected to freshwater abstraction
(impoundment), nutrient enrichment through waste water treatment works outflow and run-off from
agricultural activity [4]. The combination of freshwater abstraction and lower rainfall has negatively
impacted the breaching frequency of the estuary. Breaching events are important as they allow for
the removal of wastes and the exchange of biological groups between the sea and estuary. This study
therefore aims to understand the changes to the ecological network of Mdloti as a result of decreased
breaching events.

The study will focus specifically on the mesozooplankton compartment which play an important
ecological role in their environments. They serve as a primary link for the transfer of energy between
primary producers and higher trophic levels [5]. It is hypothesised that changes (diversity and
abundance) to the zooplankton compartments will have both direct and indirect influences on the
remaining trophic web of the Mdloti. The zooplankton community composition has changed since
the creation of the initial networks representing the estuarine state from 15 years ago, to the present
stable freshwater state which is a result of prolonged mouth closure.

Preliminary results have indicated the community is now dominated by freshwater taxa (Cladocera,
cyclopoid copepods and Rotifera) as opposed to typical estuarine taxa. The increased duration of the
closed phase allows for more stable conditions and often sees an increase in biomass of various biotic
groups including zooplankton. It is predicted that the changes in taxonomic composition, abundance
and biomass of zooplankton will alter the flows and their respective magnitudes between zooplankton
and compartments linked to them. The consequences on the system level are analysed. The
comparison of networks between periods of higher and lower breaching frequencies will provide an
understanding of system changes as a result of fewer breaching events.
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SLS-P-020

AN IN VITRO ASSESSMENT OF CHITOSAN/ BIMETALLIC PTAU NANOCOMPOSITES
AS DELIVERY VEHICLES FOR DOXORUBICIN

Vareessh Maney
maneyv@gmail.com
School of Life Sciences
Supervised by Professor Moganavelli Singh

Modern hybrid bimetallic nanoparticles have emerged as promising drug delivery platforms owing
to their enhanced chemical, optical and mechanical properties compared to their monometallic parent
nanoparticle. Of these bimetallic nanoparticles PtAu have emerged superior owing to their high
surface area to volume ratio and synergistic effects between both metals. Classical chemotherapeutic
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drugs have potent biological activity however produce acute effects, are metabolized rapidly and have
short biological half-lives. Hence, there is a need to design safe and effective drug delivery system
that will ensure temporal control on drug release at the desired tumour site. In this study, PtAuBNps
were synthesised through chemical reduction through NaBH4. Doxorubicin (DOX) and BNps were
entrapped within chitosan nanocomposites using TPP as a cross-linking agent. All bimetallic
nanoparticles and their nanocomposites were fully characterised using UV-vis spectroscopy, TEM
and Nanoparticle Tracking Analysis (NTA). In vitro cytotoxicity profiles were produced using the
MTT and SRB assays carried out on Several Cancerous (MCF-7, Caco-2 and HepG2) and a non-
cancer cell line (HEK293). This study revealed that PtAu/Cs nanocomposites provided sustained and
controlled release of DOX in vitro, with minimal toxicity observed in non-cancerous cell lines. In
vitro cytotoxicity profiles were determined using the MTT and SRB assays, with up to 50 % cell
death recorded in all cell lines

SLS-P-021

POSSIBLE ANTI-OXIDATIVE AND ANTI-DIABETIC PROPERTIES OF
NON-NUTRITIVE SWEETENERS

Shazia Mansoor
211514139@stu.ukzn.ac.za
School of Life Sciences
Supervised by Professor M S Islam

Background: Diabetes Mellitus (DM) is one of the most formidable diseases facing humans today.
In South Africa, it is the 2" leading cause of death, with mortality rates of type 2 diabetes (T2D)
overshadowing type 1. Obesity is one of the major causal factors for the development of T2D along
with oxidative stress. South Africa is one of the top 5 obesity prevalent countries in the world.
Overweight, obese and type 2 diabetic patients usually try to control their calorie intake from sugar
and consume nonnutritive sweeteners (NNS) for the proper management of hyperglycemia as well as
T2D. Most widely used NNS are Acesulfame-K, Aspartame, Neotame, Saccharin and Sucralose in
most parts of the world. However there is an ongoing debate regarding the safety and their effects in
the people with metabolic diseases.

Aim: To investigate the possible anti-oxidative and anti-diabetic properties of non-nutritive
sweeteners in vitro.

Materials and methods: The antioxidant activity of 5 above-mentioned NNS were determined by
carrying out the Free radical scavenging activity (DPPH method), Ferric cyanide (Fe3*)
reducing antioxidant power assay (FRAP), Nitric oxide (NO) and Hydroxyl radical
scavenging activity (HRS) assays. The inhibitory activity of sweeteners on some enzymes related
to diabetes and obesity such as a-amylase, a-glucosidase and lipase were also investigated. All assays
were done in triplicate and carried out in vitro.

Results: Although most of the sweeteners demonstrated dose-dependent anti-oxidant activity via
DPPH method, very low antioxidant activities were obtained via FRAP, NO and HRS assays.
However, most of the NNS showed significant lipase inhibitory effects, only saccharin showed dose-
dependent and strong a-glucosidase inhibitory effects. The activity of a-amylase was not affected by
any NNS.

Conclusion: Results of this study suggest that the NNS examined in this study, have a little or no
significant antioxidative effects but have strong lipase inhibitory effects, when saccharin has strong
a-glucosidase inhibitory effects. Considering this data, saccharin can be the most beneficial
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sweetener for overweight, obese or diabetic patients compared to other sweeteners. However, further
in vivo and clinical studies are needed to confirm these results.

Keywords: Non-Nutritive Sweeteners, Diabetes mellitus, Anti-oxidant assay, a-amylase, o-
glucosidase, lipase

SLS-P-022

SMALL VOLUME OPTIMISATION STUDIES FOR ROLLING OIL BIODEGRADATION
USING BACTERIA

Nyashadzashe Masvingwe
211540976 @stu.ukzn.ac.za
School of Life Sciences
Supervised by Dr Sumaiyah Jamal-Ally

Biodegradation has continued to generate more interest as a clean-up technology due to increasing
hydrocarbon contamination. The extent of biodegradation achieved is dependent on the microbial
agents used and environmental factors. This necessitates optimisation of the process to achieve the
best degradation. This study was aimed at isolating and characterising potential hydrocarbon
degrading bacteria that were indigenous to a kerosene rolling oil and exogenous degraders from a soil
sample. Isolation was done in Bushnell Haas medium supplemented with rolling oil. Preliminary
characterisation of the isolates characterisation was done using microscopy. ldentification of the
isolates was done using 16S rDNA universal primers. Assessment of the biodegradation potential of
the bacteria was done using growth curves that were generated after growing the isolates in minimal
salts broth. Indigenous isolates were found to belong to the Achromobacter and Bordetella genus
whilst exogenous isolates belonged to the Lysinibacillus and Pseudomonas genus. Achromobacter
aegrifaciens showed the best biodegradation potential and was subsequently selected for the small
volume optimisation tests. Rolling oil concentration, pH, temperature, agitation speed and inoculum
concentration were optimised for using one variable at a time method. Optimal parameters were
selected based on a Dehydrogenase activity assay and Gas Chromatography- Mass Spectrometry
analysis. From the results, 10% rolling oil, pH 7, 25°C, 100rpm and 5% inoculum were deemed to be
optimal for the biodegradation of rolling oil. The optimal parameters showed an interactive effect
between growth and biodegradation requirements. Achromobacter aegrifaciens displayed attractive
biodegradation potential towards rolling oil.

SLS-P-023

RESPONSE OF ANT COMMUNITIES TO WOODY PLANT EXPANSION AT
HLUHLUWE-IMFOLOZI PARKS, KWAZULU-NATAL

Nomathamsanga Mkhize
Nomathamsanga.mkhize@yahoo.com
School of Life Sciences
Supervised by Dr Caswell Munyai

Bush encroachment refers to the changes in vegetation structure of both grassland and savanna
ecosystems. African savannas have been predicted that they would have switched from savanna to
forest ecosystem by 2100 [1], due to increasing atmospheric carbon dioxide levels [2]. Changes in
vegetation structure jeopardize the entire ecosystem by affecting animals that are responsible for the
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functioning of the ecosystem. Invertebrates occupy all ecosystems and they dominate in terms of
richness, abundance and often biomass. Invertebrate play a role in the ecosystem services and they
have been documented in many studies as organisms that met required criteria to be included in
biodiversity studies [3].

This study aims at evaluating how ant species composition differs between the existing savanna and
the encroached system; determining which environmental variables underlie the differences between
ant assemblages and specificity of species in existing systems and identifying the indicator ant
species which are associated with existing savanna and encroached system. A total of six paired sites
were chosen for sampling representing open and closed habitat. Sampling was conducted in January
2017 (wet season) and it will be done in September 2017 (dry season). Each site was replicated four
times and there are ten traps per sampling grid.

44 481 ant species were collected and identified, representing 82 species in 25 genera and 5
subfamilies. In the closed habitat structure, Magangeni had the highest species richness (38) and the
lowest was recorded from Gontshi (19) whereas in the open habitat Zincakeni and Gontshi had the
highest species richness (38) while Memorial gate had the lowest (23). Gontshi recorded the highest
ant activity in both open and closed habitat structure even though the highest ant activity was recorded
in open habitat structure. Anoplolepis cf. custodies accounted for 78% of all ants combined.
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SLS-P-024

FLORAL SIMILARITY AND POLLINATOR SHARING IN
THUNBERGIA ATRIPLICIFOLIA AND SEBAEA GRANDIS

Simangele Msweli
simangelemmsweli@gmail.com
School of Life Sciences
Supervised by Professor Steven Johnson

Co-existing, morphological similar flowers that flower simultaneously, may interact with the same
pool of pollinators, therefore sharing pollinating species and individuals. Pollinator sharing may be
detrimental (i.e. competition), beneficial (i.e. facilitation or mimicry) or have no effect on the
interacting species. This study was conducted at Vernon Crookes Nature Reserve to determine the
floral similarity of Sebaea grandis (Gentianaceae) and Thunbergia atriplicifolia (Acanthaceae) and
document pollinator sharing between the two species. Investigated aspects of floral similarity are:
flowering phenology, flower colour, flower size, flower shape, floral scent. We also investigated
floral rewards and breeding system. Weekly survey of flowers indicated that both plants flower
simultaneously but S. grandis is at low density. Both flowers have similar spectral reflectance and
the colour hexagon showed that they are indistinguishable to a bee pollinator. They provide similar
amount of nectar but S. grandis’s nectar has a high sucrose concentration. Hand-pollinations
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established that T. atriplicifolia is self-compatible but not autogamous. From literature, S. grandis
has a heteromorphic self-incompatibility system. Both species are pollinated by solitary bees from
the Apideae and Hactilidae family. Pollinator observations and stigma analysis show that the two
species share pollinators but those pollinators are generalist in the community. The findings of floral
similarity and evidence for pollinator sharing suggests a potential positive or negative interaction
between the two species. More research is required to understand the consequences (if there are any)
of pollinator sharing between the two species.

SLS-P-025

BIOECONOMIC FEASIBILITY OF KOI AND TILAPIA AQUAPONICS FOR THE
SUSTAINABLE DEVELOPMENT OF AQUACULTURE IN SOUTH AFRICA

Asanda Nosipho Mthethwa
212522871 @stu.ukzn.ac.za
School of Life Sciences
Supervised by Dr Deborah Robertson-Andersson and M. Gan Moodley

Aquaponics is the integration of fish culture with hydroponic plant production in a freshwater
recirculating system. This leap frog farming technology has the potential to become an effective
advancement for improving the efficiency of food security delivery, combating water scarcity and
land degradation through maximizing land and water use. Farming both fish and crop species
symbiotically is highly beneficial in a water-deprived country such as South Africa. An aquaponic
system was operated to assess the crop producing potential of two different fish (koi, Cyprinus carpio
and tilapia, Oreochomis mossambicus). Previous studies indicated that tilapia is a reliable species
used in aquaponics, however, current regulations and a lack of knowledge make this a difficult species
to promote in the leapfrog context. Conversely, little is known about the use of koi fish as a potential
supplement and the effects of system engineering on crop viability and yield, it is however, a well-
established and readily available fish through the pet shop trade. The aquaponic system consisted of
two fish culture tanks (koi and tilapia), each individually connected to a pump that delivers water to
a hydroponic component comprising of four floating-raft systems and four gravel medium systems.
Water flowing from the hydroponic components then flowed by gravity to gravel biofilters and back
to the fish tanks. The plant hydroponic component acted as a filter to manage water quality for the
fish while the plants were provided with nutrients to satisfy their plant growth requirements. Water
loss was dominated by evaporation and transpiration of which was refilled at regular intervals.
Outcomes from the study will be used to explore the feasibility of aquaponic produce in local markets
and its niche in South African small-scale to commercial farms.

SLS-P-026

PARTIAL PURIFICATION AND CHARACTERISATION OF A-AMYLASE FROM
PAENIBACILLUS SP. D9 AND E.COLI RECOMBINANTS

Kayleen Naidu
213515802@ukzn.stu.ac.za
School of Life Sciences
Supervised by Professor Johnson Lin

Amylases are enzymes that have the ability to break down complex carbohydrates such as starch by
cleaving O-glycosidic bonds resulting in the production of smaller constituents such as glucose and
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maltose. Many microorganisms are able to produce these enzymes but only a few of them exhibit
satisfactory characteristics for industrial application. The aim of this study was to partially purify and
characterise a-amylase of Paenibacillus sp. D9. Optimal growth and production of amylase was
obtained at a 24 hour incubation period, pH 7 at a temperature of 30 °C under shake flask conditions
(200 rpm). Sodium nitrate stimulated amylase production up to 3 folds while urea had an inhibitory
effect. Paenibacillus sp. D9 a-amylase possessed 94 % residual activity after incubating the enzyme
at 30 °C for 120 minutes while 53 % at 45 °C and 33 % at 60 °C respectively under the same condition.
The presence of Ca?* ions enhanced the activity, while EDTA and Fe3* had an inhibitory effect.
Kinetic parameters were obtained having values of 290 mg/ml, 31.44 U and 0.3192 s for Km, Vmax
and kcat respectively. The 56 kDa a-amylase was partially purified using HiTrap QFF
chromatography. Characterisation results of the crude extract and the partially purified enzyme was
similar. The enzyme was cloned and expressed in BL21 pLysS expression system. Further studies
will focus on further purification to obtain a pure enzyme and purifying and characterising the cloned
enzyme in comparison with the original enzyme from Paenibacillus sp. D9.

SLS-P-027

SCREENING COPROPHILOUS FUNGI FOR FRUCTOSYLTRANSFERASE AND
INULINASE BIOCATALYSTS FOR POTENTIAL
BIOTECHNOLOGICAL APPLICATIONS

Jeff Ojwach
216076931 @stu.ukzn.ac.za
School of Life Sciences
Supervised by Dr Taurai Mutanda

The search for novel biocatalysts from coprophilous fungi is gaining attention due to a plethora of
applications in modern biotechnology. Fructosyltransferase (Ftase) and inulinase enzymes are
gaining considerable attention due to their pharmaceutical and biotechnological applications for the
production of nutraceuticals. It is for this reason that bioprospecting for novel sources of
fructosyltransferases and inulinases is undertaken due to the low caloric value of neutraceuticals and
accompanying health benefits to consumers. The present work involved sampling of herbivore dung
where sixty-one (61) fungal strains were isolated after repeated purification to monoculture from
indigenous coprophilous fungi obtained from various terrestrial habitats in KwaZulu-Natal Province,
South Africa. The axenic fungal strains were partially identified using morpho-taxonomic keys and
were subsequently evaluated for their ability to produce extracellular Ftase and inulinase enzymes.
During preliminary screening, the culture filtrate was examined for transfructosylating and hydrolytic
activity using 2,3,5-tiphenyl tetrazolium chloride (TTC) as a chromogenic marker and Lugol’s iodine
solution respectively. Zones of hydrolysis on 30 fungal isolates were observed on the TTC assay
plates in diameters ranging from 15 mm to 30 mm, representing high extracellular Ftase activity.
Staining and clearing zones formed after addition of iodine solution on inulin rich media indicated
absence and presence of inulinolytic activity respectively. Secondary screening involved microtitre
assays using the crude broth culture and ten (10) isolates secreted high concentrations of Ftase while
eight (8) different fungal strains showed <50 % inulinase: invertase ratio. The final screening step
was tertiary screening where products of biocatalysis were qualitatively detected by thin layer
chromatography (TLC) to visualize saccharide spots of fructooligosaccharides (FOS) and
inulooligosaccharides (10S). Analysis of end products of Ftase and inulinase activity by HPLC
revealed and further confirmed that coprophilous fungi harbour fructosyltransferase and inulinase
enzymes for potential biotechnological applications.

Keywords: Coprophilous, nutraceuticals, fructosyltransferase, inulinase, fructooligosaccharides,
inuloologosacharide
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SLS-P-028

PHRAGMENTHRA INCANA WATER INFUSION PROMOTES GLUCOSE UPTAKE;
INHIBIT KEY ENZYMES LINKED TO DIABETES; AND ATTENUATES Fe?* -INDUCED
OXIDATIVE STRESS IN HEPATIC TISSUE

Sanni Olakunle
216076152@stu.ukzn.ac.za
School of Life Sciences
Supervised by Professor Shahidul Islam

Chronic hyperglycemia has been implicated in the development of oxidative stress and as a major
factor in aetiology of secondary complication in diabetes. Therefore, most therapeutical agents exhibit
their antidiabetic activity through the control of hyperglycemia. In the present study, the antidiabetic
potential of Phragamenthra incana water infusion vis-a-vis the inhibitory effects on carbohydrate
digestive enzymes, promotion of muscle glucose uptake, and the antioxidative potentials in both in
vitro and in Fe?*-induced oxidative stress in hepatic tissue were investigated.

This result revealed that the infusion significantly scavenged free radicals (DPPH test) in dose-
dependent manner with I1Cso 14.134+4.94 pg/mL. Also, the infusion has a favourable ferric reducing
antioxidant power (FRAP) with ICso values 2098.67+42.78 ug/mL Moreover, the P. Incana water
infusion significantly ameliorated the oxidative stress induced by Fe?* via improving the activity of
antioxidative enzymes in the hepatic tissue with ICso 11.12+1.71 pg/mL and 9.13+1.35 pg/mL for
superoxide dismutase (SOD) activity and catalase (CAT) activity, respectively. It was also
significantly inhibited lipid peroxidation with 1Cso 73.6246.18 pg/mL. The inhibitory activity of the
infusion was also significant higher in a- amylase (ICs50=5.23+1.28 pg/mL), a-glucosidase
(IC50=41.95%2.14 pg/ml) compared to respective control. The infusion also increase dose dependent
muscle glucose uptake with and without insulin in an ex vivo condition. However, no significant
difference was observed when compared with the standard drug, metformin.

The result of this study suggest that P incana inhibits a-glucosidase and a- amylase activity as well
as increases muscle glucose uptake and improves antioxidant status both in vitro and ex vivo
conditions. Hence, it may be a potential natural medicine for the management of diabetes which still
needs to be confirmed via subsequent animal and clinical studies.

Keywords: Phragamenthra incana, a- amylase, a- glucosidase, Lipid perioxidation, Antioxidants,
DPPH, Muscle glucose uptake.
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SLS-P-029

ASPECTS OF THE ECOLOGY OF VERVET MONKEYS IN URBAN ETHEKW!INI,
KWAZULU-NATAL, SOUTH AFRICA

Kerushka Pillay
kerushka@gmail.com
School of Life Sciences
Supervised by Professor Colleen T Downs

Generally urbanisation affects biodiversity negatively. However, some species thrive in these
environments. One mammalian species that is thriving in a peri-urban environment is the vervet
monkey, Chlorocebus pygerythrus, particularly in urban areas of KwaZulu-Natal (KZN) Province,
South Africa. Increased human population growth and associated urban transformation have
increased contact between humans and troops of vervet monkeys that make use of residential and
industrial gardens. This has led to increased human-wildlife conflict with vervet monkeys often
persecuted because of their damage to human property and harassment. However, little is known
about the ecology of urban vervet monkey troops in order to assess and manage this wildlife conflict.
Consequently we are determining troop size and fecundity rate for vervet monkey troops (n = 10)
along an urban gradient within the peri-urban area of the Buffelsdraai Regional Landfill Site and the
Bluff, Durban, KZN. Individual movements (n = 10) are recorded using VHF/GPS collars placed on
one sub-adult male and one adult female per troop for minimum of a year to determine home range
size, habitat use, activity and territoriality. Data is also obtained by monitoring the troops monthly to
determine troop ecology, fission-fusion events, and human-wildlife (primate) conflict. This
longitudinal study will benefit our understanding of the temporal dynamics of urban vervet monkeys,
and determine which resources need to be conserved to sustain and manage vervet monkey
populations with changing land use. Additionally, the data will be valuable for community education
and serve as foundational data for human-vervet conflict resolution programs.

SLS-P-030

PREVALENCE OF VIRULENCE GENES IN ENTEROCOCCUS SPECIES ISOLATED
FROM COMPANION AND LIVESTOCK ANIMALS

Shirwin Pillay
shirwinfr@gmail.com
School of Life Sciences
Supervised by Dr Matthew Adeleke and Dr Oliver Zishiri

Enterococcus species have developed from commensal bacteria to leading causes of community and
hospital acquired infections. They continue to be ranked as one of the most prevalent organisms
causing infections such as endocarditis, urinary tract infections, bacteremia and other infections. The
pathogenicity of Enterococcal species is enhanced by the bacterium’s capability to produce virulence
factors. These are proteins produced by bacteria to cause infection. Rectal and saliva swabs were
collected from companion animals (dogs and cats) and rectal swabs were collected from livestock
animals (cattle and chickens). Presumptive enterococcus was selected using Bile Esculin azide (BEA)
agar and Enterococcus species were confirmed using polymerase chain reaction (PCR) by amplifying
the tuf gene. To differentiate between Enterococcus faecalis and E. faecium, a multiplex PCR was
used to detect the SodA gene. The gene responsible for gelatinase production (gelE) and the gene
responsible for conjugation (ccf) was also detected using PCR. Statistical analysis revealed that
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results obtained were significant (\P < 0.05) for the prevalence of E. faecalis, E. faecium and the ccf
gene. Out of 211 animal swabs, 86% were positive for the tuf gene. E. faecalis (30%) was more
prevalent compared to E. faecium (12%). The virulence genes had a prevalence of 52% and 36% for
gelE and ccf respectively. Chicken rectal samples had the highest prevalence of E. faecalis, gelE and
the ccf gene compared to all the other samples. These findings suggest that Enterococcus spp. from
animals should be treated with utmost caution as they could be reservoirs for virulence genes.

SLS-P-031

PUTATIVE CHIRAL HIV-1 REVERSE TRANSCRIPTASE INHIBITORS: SYNTHESIS,
IN VITRO EVALUATION, AND IN SILICO ANALYSIS

Preantha Poonan®”, Bilal Nizami®, Bahareh Honarparvar?,
Abindra Gupthar! and Mario Ariatti*
* 210503530@stu.ukzn.ac.za
School of Life Sciences
Supervised by Professors A S Gupthar and M Avriatti

IDiscipline of Biochemistry, School of Life Sciences, UKZN, Westville campus.
2School of Pharmacy and Pharmacology, UKZN, Westville campus.
3Research Unit in Bioinformatics (RUBI), Department of Biochemistry and Microbiology,
Rhodes University, Grahamstown, 6140, South Africa

One of the most significant treatments in HIV-1 infection has been the combination of drugs targeting
the HIV life cycle with the aim of preventing further destruction of the host immune system. This
study addresses the design, synthesis, in vitro evaluation, and in silico analysis of novel ‘chiral” anti-
viral HIV-1 reverse transcriptase (RT) inhibitors. The inhibitors comprise two structurally diverse
components which are intended to bind separately to the enzyme allosteric site and to the active site.
N-tritylated p-halo-DL-phenylalanine derivatives (fluoro, chloro, bromo, iodo) have been coupled to
8-(6-aminohexyl) amino-adenosine - 3',5'-cyclic monophosphate through N-hydroxysuccinimide-
carbodiimide chemistry.

Compounds were characterised by thin layer chromatography, UV spectrophotometry, MALDI -TOF
spectrometry and proton NMR spectrometry. A reverse transcriptase colorimetric assay kit which
features a sandwich ELISA protocol, based on biotin-avidin and digoxygenin-anti DIG interactions,
was used for quantitative determination of reverse transcriptase activity in vitro. Molecular docking
simulations, regarding the strength of association of the chimeric inhibitors with HIV-1 RT, were
performed using AutoDock to compare predicted associations with laboratory findings.

The non-halogenated N-trityl-L-phenylalanine-8-(6-aminohexyl) amino-adenosine-3',5'-cyclic
monophosphate derivative showed 42.62 % inhibition of the enzyme activity at a high concentration
of 10 molar, while the N-trityl-fluoro-DL-phenylalanine-8-(6-aminohexyl) amino-adenosine-3',5'-
cyclic monophosphate displayed 31% inhibition at 10°® molar. In the same assay, nevirapine exhibited
48.26 % inhibition at 10° molar.

Docking energies that were obtained supported the experimental findings. The docking score of N-
trityl-fluoro-DL-phenylalaline-8-(6-aminohexyl) amino-adenosine-3',5'-cyclic monophosphate was -
8.8 kcal/mol, while nevirapine yielded -9.9 kcal/mol. n = and van de Waals interactions were formed
between N-trityl-fluoro-DL-phenylalanine-8-(6-aminohexyl) amino-adenosine-3',5'-cyclic
monophosphate and aromatic side chain residues of V179 and K101 in the allosteric site. Nevirapine,
on the other hand showed strong van de Waals interactions with V106 and V179 due to the aromatic
properties of the pyridine rings in its structure. Apparent binding to the allosteric site suggests that
compounds may be acting as Non-Nucleoside Reverse Transcriptase Inhibitors (NNRTIS).
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SLS-P-032

EFFECTS OF PROLONGED MOUTH CLOSURE ON THE MACROZOOBENTHOS
COMMUNITY IN THE MDLOTI ESTUARY, SOUTH AFRICA

Thembeka P Radebe
210537917 @stu.ukzn.ac.za
School of Life Sciences
Supervised by Professor Ursula M Scharler

Estuaries are some of the most productive systems. The Mdloti Estuary (a TOCE) is faced with
prolonged mouth-closure as a result of anthropogenic-driven freshwater deprivation, further
exacerbated by the recent drought. This has resulted in the system becoming fresh (0.04 — 3.95 ppt).
Macrozoobenthos play an important role in ecosystem functioning as primary and secondary
consumers. With climate change being predicted to increase the intensity and frequency of droughts
and rainfall, understanding macrozoobenthos dynamics under changing conditions can be useful for
the implementation of good management practices in the Mdloti Estuary. This study investigated the
spatio-temporal dynamics of the macrozoobenthos community structure in the Mdloti Estuary.
Monthly samples (June 2015 — June 2016) were collected along the estuary gradient and preliminary
results indicate that freshwater species dominate the system. In the current fresh state of the estuary,
oligochaetes and Tarebia granifera are the most abundant throughout the estuary, whereas previously
they were only dominant in the fresher upper reaches. Oligochaete and chironomid densities have
doubled since 2007/2008 across all reaches and this can be attributed to the constant low salinity.
Under more saline conditions (20-30ppt, 1984), polychaetes were the most abundant and diverse
group (47 233 ind/m? in 2002/2003; 37 963 ind/m? in 2007/2008), however with a shift to more
oligohaline conditions abundance and diversity decreased (currently at 168 ind/m?). Currently,
polychaete diversity stands at two species, with previously dominant Desdemona ornata occurring
after a breaching event in 2015. Prolonged mouth closure has shifted the community composition of
macrozoobenthos as the salinity changed from typically estuarine to predominantly fresh. This shift
may have implications on the food web of the estuary and thus affect ecosystem functioning (i.e.
inability to function as a nursery site).

SLS-P-033

WHITE TEA HAS BETTER ANTIOXIDATIVE, ANTIDIABETIC AND
ANTIOBESOGENIC PROPERTIES THAN GREEN AND BLACK TEAWITH
DIFFERENT PHYTOCHEMICAL COMPOSITIONS

Rebecca Reddy
212506225@stu.ukzn.ac.za
School of Life Sciences
Supervised by Professor Shahidul Islam

Background: The benefits of tea consumption have been extensively studied in relation to various
non-communicable diseases when several studies have been accomplished to investigate the
association of tea consumption with type 2 diabetes. The chemical components of tea primarily
include polyphenols, caffeine and flavonoids e.g. catechins. These compounds were reported to have
various health benefits when, comparative effects of the different types of teas in terms of their
antioxidative, antidiabetic and antiobesogenic effects are still not clear.
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Aim: This study was aimed at investigating the comparative anti-oxidative, anti-diabetic, and anti-
obesogenic potentials of the aqueous extract of black, green and white tea by using several
experimental models.

Materials and methods: Aqueous extracts of the black, green and white teas were prepared and
subsequently analysed for their total phenolic contents; antioxidant activity vis-a-vis 2,2-diphenyl-1-
picrylhydrazyl (DPPH) scavenging activity and ferric reducing ability (FRAP); inhibition of
carbohydrates and lipid digesting enzymes such as a-amylase, a-glucosidase, and lipase respectively.
The extracts were also investigated for their role in the inhibition of intestinal glucose absorption in
isolated rat jejunum.

Results: The white tea had the highest total polyphenol content and antioxidant properties.
Furthermore, all the teas inhibited alpha-amylase and alpha-glucosidase, with white tea showing the
highest inhibitory activity. White and green tea showed significantly higher (p<0.05) inhibition of
pancreatic lipase, when black tea showed little or no inhibition. All tea extracts were significantly
(p<0.05) inhibited intestinal glucose absorption, when green and white tea showed the better results
compared to black tea. Phytochemical compositions of different tea extracts were also different with
higher caffeine in black tea compared to green and white tea.

Conclusion: Data of this study suggest that white has more potent antioxidative, antidiabetic and
antiobesogenic properties compared to green and black tea, which may be attributed to its different
phytochemical compositions. Further studies are needed in experimental animals and humans to
confirm the effects observed in this study.

SLS-P-034

DEVELOPMENT OF A MICROWAVE-ASSISTED ALKALIC SALT PRETREATMENT
FOR ENHANCED DELIGNIFICATION AND ENZYMATIC SACCHARIFICATION OF
CORN COBS

Yeshona Sewsunker
Yeshonasewsunker@gmail.com
School of Life Sciences
Supervised by Professor Evariste Gueguim Kana

This study presents a microwave-assisted alkalic salt pretreatment (NasPO4.12H,0O, NaCOs and
CH3COONa) to enhance delignification and enzymatic saccharification of corn cobs. The effects of
process parameters of salt concentration (0-15%), microwave power intensity (0-800 W) and
pretreatment time (2-8 min) on reducing sugar yield from corn cobs were investigated. Pretreatment
models based on MA-NasP0O4.12H.0, MA-NaCOs and MA- CH3COONa were developed with high
coefficient of determination values (R?>0.75). Optimisation gave a maximum reducing sugar yield
of 0.76 g/g with 11% NazP0O4.12H>0 at 700W for 7 min. Scanning electron microscopy (SEM) and
Fourier Transform Infrared analysis (FTIR) showed major changes in lignocellulosic structure after
pretreatment. A 7-fold increase in the sugar yield was observed compared to previous reports on the
same substrate. The developed pretreatment strategy was effective for enhancing enzymatic
saccharification from lignocellulosic wastes for microbial biofuel production processes and value-
added products.
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SLS-P-035

QUALITY ASSESSMENT OF SERIALLY REPITCHED BREWER’S YEAST FOR
FERMENTATION PERFORMANCE

Siphelele Sibisi
210507649@stu.ukzn.ac.za
School of Life Sciences
Supervised by Professor Bala Pillay

Serial repitching is a standard practice in beer brewing, which involves harvesting yeast biomass after
fermentation, storage and reuse in subsequent fermentations. The number of yeast repitchings is
subject to company policies. Yeast performance is influenced by several nutritional sources (carbon,
nitrogen, and ionic elements) and their limitation in wort may lead to stuck and sluggish
fermentations. Fewer studies have elucidated the effects of serial repitching on lager yeast condition,
hence the analysis of fermentative and physiological traits during reuses is imperative. In this study,
lager yeast fermentation performance and physiological state (viability and vitality) was investigated
as a function of generation number under aerobic conditions in presence of zinc sulphate (ZnSQOa4)
and ammonium sulphate ((NHs)2SOs) in laboratory scale fermentations. Yeast morphological
changes were studied using scanning electron microscopy. Genetic stability during serial repitching
was analysed using molecular tools based on yeast inter-delta sequences and internal transcribed
spacer (ITS4 and ITS5) primers. Yeast microbial stability was determined using culture-based
techniques.

Scanning electron microscopy showed wrinkled, lysed and irregular sized cells. Altered flocculation
was observed owing cell wall physiology and plasma membrane integrity. PCR fingerprinting of
inter-delta sequences showed different band patterns, this suggest accumulation of adaptive
mutations. Genetic relationship studied by ITS primers showed that yeast cultures were not affected
by serial repitching.

Our findings suggest that there was no significant effect on yeast quality, the observed variation in
the physiological state is influenced by several brewing conditions and handling regimes.

SLS-P-036

PHEROTYPING OF PLANT-ASSOCIATED BACILLUS SUBTILIS AND
B. AMYLOLIQUEFACIENS ISOLATES USING COMQXPA PCR-RFLP ANALYSIS

Heather Tredgold
heathertredgold@gmail.com
School of Life Sciences
Supervised by Dr Raymond Hewer and Dr Charles H Hunter

Biofilm formation is a key determinant of niche colonisation amongst plant-associated members of
the B. subtilis sensu lato group. The process is governed by a quorum sensing system utilising a
ComA-ComP two-component signalling cassette underpinned by a variable ComX peptide
pheromone. ComX restricts communication between non-related pherotypes; and may play a role in
ecotype communication, with each ecotype having a dominant pherotype. This study aims to evaluate
pherotypes amongst a subset of South African plant-associated B. subtilis and B. amyloliquefaciens
isolates exhibiting biocontrol traits.
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Pherotypes of representative B. subtilis sensu lato group species (viz. B. subtilis, B. velezensis, and B.
amyloliquefaciens) were evaluated by phylogenetic analysis of GenBank-sourced sequences
homologous to comQXPA gene regions. A B. subtilis-specific UniComQ-P1 primer set was initially
used to amplify a ~2900 bp amplicon of the comQXPA gene region in plant-associated Bacillus
isolates and pherotype reference strains. Subsequently, a degenerate primer set was designed and
evaluated to target the comQXPA region associated with strains of B. subtilis, B. velezensis, and B.
amyloliquefaciens. Restriction enzymes Fnu4HI and BtsCl were evaluated as candidates for RFLP
fingerprinting of selected isolates and pherotype reference strains. Restriction digests of comQXPA
amplicons were visualised using agarose electrophoresis and compared by UPGMA analysis. Partial
comQXPA gene sequences were generated using the forward primer and phylogenetically analysed.

Phylogenetic analysis of GenBank-sourced comQXPA sequences revealed that pherotypes were not
necessarily shared between species, and novel pherotypes were suggested by disparate clustering,
particularly amongst the understudied B. amyloliquefaciens and B. velezensis strains. The UniComQ-
P1 primer set failed to amplify the comQXPA region of the B. amyloliquefaciens and B. velezensis
isolates, leading to the design of primers common to the species range being studied. The comQXPA
PCR-RFLP identified polymorphisms within isolates and pherotype reference strains, and allowed
grouping of fingerprints. Unique fingerprints were identified in the plant-associated isolates, with
BtsClI exhibiting more fingerprint variants than Fnu4HI. Partial comQXPA sequencing in fingerprint
representatives found that plant-associated isolates had comQXPA regions heterologous to the
pherotype reference strains.

PCR-RFLP represents a unique method for pherotype evaluation. Restriction enzyme choice is an
important consideration, though gene sequence data remains necessary to corroborate observed
fingerprint relationships. The observation of putative pherotype variants within a species group
suggests that isolates may have evolved into ecotype variants.

SLS-P-037

CYTOKINE PROFILE IN SPRAGUE-DAWLEY RATS EXPERIMENTALLY INFECTED
WITH TRICHINELLA ZIMBABWENSIS AND PLASMODIUM BERGHEI

Ekuyikeno Umo
214585773@stu.ukzn.ac.za
School of Life Sciences
Supervised by Professor Samson Mukaratirwa

Human co-infections of helminths and malaria parasites are a common phenomenon in areas where
malaria is endemic, more so in Sub-Saharan Africa were tissue-dwelling helminths, such as
Trichinella spp are also endemic. However, the immune-pathogenesis of the diseases when there is
co-infection remains obscure, hence there is a need to understand the host immune responses induced
during co-infection. This study therefore aimed at investigating the host cytokine and haematological
profiles in Sprague-Dawley rats experimentally co-infected with T. zimbabwensis and Plasmodium
berghei.

A 42 day study was done, where 168 male Sprague-Dawley rats (90-150g) were divided into four separate
experimental groups, control (n=42); malaria infected (n=42); Trichinella infected (n=42); and co-infected
group (n=42). Trichinella induction using Trichinella zimbabwensis muscle larvae (500) per os was
done on day 0, while malaria induction using Plasmodium berghei parasitized RBCs 1 x 10° was
injected intraperitonally on day 28 of the study. Animals were sacrificed at day 0, 7, 14, 21, 35 and
42 post-infection for blood and sera collection. Plasmodium berghei parasitaemia, Trichinella
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parasite load, haematology parameters and serum levels of TNF-a, IL-4, IL-6 and IL-10 were
measured.

Results for % parasitaemia showed that the P. berghei (MI) group reached the peak at day 6 with
66.77% + 4.63% while the P. berghei and T. zimbabwensis (CI) reached its peak on day 7 with
69.17% = 3.80%. ). Trichinella parasite load results showed that the adult worms in the T.
zimbabwensis group (MI) had a mean of 18.50% * 8.06% on day 7 p.i. while the co-infected with P.
berghei and T. zimbabwensis (CI) develop a mean of 15.00% + 6.44%. On day 42, the muscle larvae
(ML) in the T. zimbabwensis group (MI) increased exponentially with a mean of 97.37% £ 20.6%
compare to the P. berghei and T. zimbabwensis group (CI) 71.63% + 17.11%. Cytokines levels in the
serum showed significant concentrations (P<0.001) of tumour necrosis factor-alpha (TNF-a) on day
7 p.i. in the P. berghei group (MI), and significant concentrations (P<0.001) of interleukin-10 (IL-
10) was also observed on day 7 p.i. in the P. berghei group (MI) respectively. IL-4 and I1L-6 did not
yield result as the serum concentrations were below the lowest standard of the assay protocol, these
could be due to some other components of the assays such as the proprietary monoclonal antibody
pairs that makes them less sensitive.

In conclusion, we observed that P. berghei and T. zimbabwensis (Cl) group showed rapid
development and increased parasitaemia than rats in the P. berghei (MI) group. Therefore, rats co-
infected with P. berghei and T. zimbabwensis may aggravate the course of disease in the host by
increasing parasitaemia, but elevated IL-10 plays a crucial role in the suppression of hepatic
pathology in the host. Moreover, malaria conferred protection to T. zimbabwensis infection, as
demonstrated by reduced worm counts in the co-infected (CI) group.

SLS-P-038

UNDERSTANDING A HIERARCHICAL APPROACH TO ECOLOGICAL NETWORK
INDICES: A CASE STUDY ASSESSING SEASONALITY IN KWAZULU-NATAL
ESTUARIES, SOUTH AFRICA

Christopher Waspe
216074847 @stu.ukzn.ac.za
School of Life Sciences
Supervised by Professor Ursula Scharler

Ecological Network Analysis (ENA) provides a holistic approach to study ecosystems. ENA is used
by network scientists among other purposes, to describe energy movement through a system, identify
system interactions and recognise key components within a system. It is possible to understand an
ecological system in such detail as ENA includes indices which range over a proverbial hierarchic of
levels. Three levels are proposed: the system, community and compartment levels. The analyses at
the system level integrate all components and give an indication of the overall organisation of the
system. The community level indicators provide relational information of the compartmental
interactions. At the lowest level of analysis, ENA provides indicators of the individual properties of
the compartments. This hierarchical analysis will be applied to seasonal food webs in KwaZulu-Natal
estuaries in South Africa.

Estuaries are among the most productive aquatic ecosystems, providing valuable ecosystem services.
Estuaries are highly dynamic systems and experience regular environmental variations in food web
components. Food webs are central to understanding many ecosystem questions. The estimated
biomasses and trophic exchanges of various biotic and abiotic components were used to establish
ecological networks using Linear Inverse Modelling (LIM). The hierarchical analysis will first assess
the seasonal characteristics of the estuary. The indicators at the three levels will then be compared to
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identify if the same conclusions and thus ecological patterns can be drawn at these variable network
levels.

This analysis is still in its preliminary stages. Initial results show significant differences between the
ecological patterns indicated at system and compartment levels. This is vital information for both
researchers and management. While an ecological food web may appear stable and resilient to
environmental perturbations at a system level there may be changes occurring at a much finer,
compartment level which could negative cascading effect the health of the entire ecosystem.

SLS-P-039

ANT DIVERSITY AND COMPOSITION IN REFORESTED LANDSCAPE
OF BUFFELSDRAAI LANDFILL, KWAZULU-NATAL

Sbongiseni Xolo
sbongisenixolo@gmail.com
School of Life Sciences
Supervised by Dr Caswell Munyai

Deforestation of natural forests is considered a global threat to biodiversity. Management of protected
and the restoration of degraded ecosystems is essential for protection of biodiversity and ecosystem
services. However, there is a need to identify taxa suitable to use for monitoring the success of
reforestation process. Although invertebrates and ants have been used as indicators of forest recovery,
most studies focus on vegetation dynamics, neglecting dominant components of any ecosystem.
Therefore, there is a need for species inventories that aid in monitoring and measuring the success of
forest restoration practices. These inventories should help to identify the existing biodiversity patterns
and evaluate the progress of restoration in reforested landscapes. The current study assesses the
success of habitat restoration practices in Buffelsdraai Landfill site at eThekwini Municipality,
KwaZulu-Natal Province. The study focus on ants (Formicidae: Hymenoptera) as they comprise a
significant component of invertebrate diversity and are keystone in the terrestrial ecosystems. The
study aims to provide ant checklist in a reforested landscape of Buffelsdraai Landfill and to describe
ant diversity and the fundamental environmental variables along a reforestation gradient. Ants were
sampled in five sites which include Sugarcane, Grassland, Afromontane forest, Short-term, Medium-
term and long-term restored sites. A total of 14 258 ant specimens belonging to 6 subfamilies, 26
genera and 69 species were collected. Species richness was highest in restored site and lowest in
restored site and restored sites had high ant activities as compared to reference sites. Preliminary
results indicate positive success of reforestation in terms of biodiversity restoration.
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POSTER ABSTRACTS: M STREAM

SCP: Chair: Professor Neil Koorbanally

SCP-P-001

NEW N-HETEROCYCLIC CARBENE FUNCTIONALISED SCHIFF BASE LIGANDS:
COMPLEXATION TO NI(Il) AND APPLICATION AS CATALYSTS FOR THE
TRANSFER HYDROGENATION OF ALIPHATIC KETONES

Samaila Abubakar
216076040@stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Professor M D Bala

The synthesis and characterisation of air stable chelating N-heterocyclic carbene (NHC) ligands and
their coordination to nickel (Il) yielding square planar complexes is reported. New NHC
functionalised Schiff base ligands (L) of the type 2-[-2-[3-(R)imidazol-1-yl]ethyliminomethyl]phenol
where R = methyl (2), 2-pyridylmethyl (3) and benzyl (4) were successfully synthesised and fully
characterised by NMR, IR, MS and CHN analysis. The ligands were successfully complexed to Ni(ll)
to yield corresponding complexes (8), (6) and (5) that were also fully characterised. Single crystal X-
ray structural analysis of compounds 6 and 8 respectively showed square planar Ni(ll) centres bearing
tridentate (2, CNO mode) and teradentate (3, NCNO mode) ligands. The complexes were utilised as
catalysts for the transfer hydrogenation (TH) of aliphatic ketones in 2-propanol as solvent and
hydrogen transfer agent. Based on 0.2 mole% catalyst concentration, turnover numbers circa 500
were recorded in the TH of cyclohexanone.

SCP-P-002

KINETICS OF PRODUCT FORMATION BETWEEN
NITROBENZENETHIOL AND BENZOQUINONE DERIVATIVES

Victoria Adeleke
214585408 @stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Professors Sreekantha Jonnalagadda,
Bice Martincigh and Reuben Simoyi

Allergic contact dermatitis is a global health problem caused by a wide range of chemicals after
repeated contact with the skin. Among these chemicals benzoquinone and its derivatives are
categorized as extreme skin sensitizers. There is, therefore, a need to fully study the reaction of
benzoquinone derivatives (BQD) with nitrobenzenethiol (NBT) as a surrogate for protein
haptenation. The BQD investigated included: 1,4-benzoquinone (BQ), 2,5-dimethylbenzoquinone
(2,5DBQ) and 2,6-dimethylbenzoquinone (2,6DBQ). The reaction of NBT with BQD led to the
formation of  2-(4-nitrophenylthio)  hydroquinone  (NPTH),  3-(4-nitrophenylthio)-2,5-
dimethylbenzene-1,4-diol (NPTBT), and 2-(4-nitrophenylthio)-3,5-dimethylbenzene-1,4-diol
(NPTDMBD). The formation of these products was verified by a number of spectroscopic
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techniques. The kinetics of the reactions between BQD and NBT were studied under pseudo first-
order conditions at different pH and initial reactant concentrations by UV-spectrophotometry and
stopped-flow techniques. The reaction stoichiometry was 1:1 for NBT to BQD. The reaction is faster
at lower pH values. The kinetics results showed the reactivity of the BQD towards NBT followed
the order: BQ > 2,6DBQ > 2,5DBQ due to the inductive electron-donating effect of the methyl group.

SCP-P-003

RADIATION DOSE AND CANCER RISK ESTIMATES IN HELICAL CT SCAN WITH
SAME ACQUISITION PROTOCOL: A COMPARATIVE STUDY

Oluwabamise Adeleye
215081790@stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Professor Naven Chetty

CT scanning is a relatively high dose procedure, contributing about 40% of the population collective
dose in diagnostic radiology. While the advent of helical technology provides additional opportunities
for imaging, the dose per procedure has not diminished and scanning techniques have become
sophisticated and complicated, with radiologists facing difficulties in the appropriate adjustment of
scanning parameters to patient size and anatomy.

In view of the significant benefits from properly conducted examination, awareness of how the
different types of CTs affect the absorbed radiation dose and long-term effects (cancer risks) for
exposed patients in case of using the same acquisition protocol is thus necessary and important for
taking decisions about executing an examination.

In this work, using the CT-Expo dosimetry software and the biological effects of ionizing radiation
V11 model, we estimate the magnitude of radiation dose and the lifetime risk of cancer for three 16-
slice units, by hypothesizing a standard scan protocol, while focusing on the adjustable scan
parameters that are determinants of radiation dose for a helical CT examination. Furthermore, we
determine what, if any, correlation exists between dose and cancer risks for each scanner.

Organ doses were significantly different (P < 0.05) between the scanners. The calculated effective
dose for scanner H2 is 34% and 37% higher than scanners H3 and H1 respectively. A high and
statistically significant correlation was observed between estimated lifetime cancer risk for both male
(r2 = 0.943, P < 0.05) and female patients (r2 = 0.989, P < 0.05). The risk variation between the
scanners was slightly higher than 2% for all ages but was much smaller for specific ages for male and
female patients (0.2% and 0.7%, respectively).

This study shows that CT systems can impart high radiation dose and increase radiation risk to
patients if optimisation protocols are ignored. Although the increase in risk was less than 1%
irrespective of the system producing the highest cancer risk, the related increase in cancer is high
enough to warrant reconsideration of means to reduce patient exposure — when applied to an
increasingly large population it may result in a potential public health issue in future years.
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SCP-P-004

SYNTHESIS AND CHARACTERISATION OF GRAPHENE OXIDE
PREPARED BY TOURS METHOD

Omolara Adeniran
216076620@stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Professors Sreekantha Jonnalagadda and Bice Martincigh

The most commonly used methods for the synthesis of graphene oxide are Hummers method and the
modified Hummers method. Both methods involve the oxidation of graphite powder by sodium
nitrate (NaNO3) as an oxidizing agent. As a result, there is evolution of toxic gases like NO2 and
N20a. In this work, graphene oxide was synthesised by Tours method. This involves an increase in
the amount of KMnO4 and excluding NaNOs in the presence of a H2SO4/H3PO4 mixture in a ratio of
9:1. The ratio of graphite powder:KMnOs used was 1:6. This improved method gives a higher
amount of hydrophilic oxidized graphene oxide than Hummers method. The product was
characterised by Fourier transform infrared spectroscopy (FTIR), scanning electron microscopy
(SEM), transmission electron microscopy (TEM), energy dispersive X-ray spectroscopy (EDS),
Raman spectroscopy, thermogravimetric analysis (TGA) and X-ray diffraction (XRD). Tours method
is amuch simpler route and has several advantages such as a higher yield of graphene oxide, enhanced
oxidation of graphite, elimination of the evolution of toxic gases, and a simpler procedure.

SCP-P-005

APPLICATION OF NANOMATERIALS WITH SUITABLE MAGNETIC PROPERTIES
FOR THE WATER MANAGEMENT SYSTEM IN SOUTH AFRICA

Kemi Adewale
Kemiadewale2@gmail.com
School of Chemistry and Physics
Supervised by Dr Thomas Moyo

Nanomaterials have been known for varieties of applications. Also, nanoparticle ferrites have various
technological applications which include colour magnetic resonance imaging, spintronic devices,
magnetic refrigeration, high-density magnetic recording media, biomedical, magnetic coating and
ferrofluids. Nanoferrous alloys are being investigated for unique applications in medical imaging,
hyperthermia [2] and drug targeting ([1], [3]). It is a common knowledge that the properties of
nanoferrites depend on an extrinsic spinel structure and that the dilution with nonmagnetic ions affects
their magnetic properties. Extensive works have been reported regarding the substitution of impurities
in the different ferrite systems in order to improve their basic properties.

We introduce a new method for the water management system in South Africa using nanomaterials
with suitable magnetic properties. This system controls the water pollution which are based on several
factors such as geology, agricultural practices, geographical locations and radiation background level.
The research centred on the level and effects of carcinogenic radioisotopes, particularly, radon and
its progenies in drinking water in South Africa. Our results contributed to the level of awareness of
the presence of carcinogenic radioisotopes in drinking water in South Africa and the radiological risk
associated with the exposure to radon and its progenies.

[1] M. Babincova, P. Babinec, Magnetic drug delivery and targeting: principles and applications, Biomed. Pap. Med. Fac.
Univ. Palacky Olomouc Czech Repub. 153 (2009) 243-250.
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[2] S. Laurent, S. Dutz, U.O. Hafeli, M. Mahmoudi, Magnetic fluid hyperthermia: focus on superparamagnetic iron oxide
nanoparticles, Adv. Colloid Interface Sci. 166 (2011) 8-23.

[3] S. Wu, W. Jiang, X. Zhang, H. Sun, W. Zhang, J. Dai, L. Liu, X. Chen, F. Li, A sonochemical route for the
encapsulation of drug in magnetic microspheres, J. Magn. Magn. Mater. 324 (2012) 124-127.

SCP-P-006

EFFECT OF AQUEOUS CONCENTRATION OF HUMIC ACID ON THE SORPTION OF
POLYCHLORINATED BIPHENYLS ONTO SOIL PARTICLE GRAIN SIZES:
INFLUENCE OF PH, THERMODYNAMIC AND SORPTION ISOTHERMS

Gbadebo Adeyinka
212561376@stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Dr Brenda Moodley

The role of aqueous humic acid (HA) concentrations, as well as secondary environmental conditions
on the sorption of six indicator PCB congeners, PCB 28, 52, 101, 138, 153 180 and two dioxin-like
PCBs, PCB 77 and 105, onto soil particle grain sizes, were investigated in this study. Scanning
electron microscopy (SEM) image equipped with energy disperse X-ray (EDX) and Fourier transform
infrared spectroscopy (FTIR) were used for the internal morphology and qualitative elemental
characterisation as well as identification of possible functional groups for commercial HA. Batch
adsorption experiments were used for sorption studies. The results showed that the sorption of PCBs
onto the soil decreased with an increase in the aqueous HA concentrations. Logarithmic values of
organic carbon normalized adsorption coefficient (log Koc) of the selected PCBs decreased with an
increase in the solution pH of HA. Thermodynamic studies of HA solution temperature showed that
the partition coefficient (Kgq) values increased with an increased in solution temperature. All the
standard free energy (AG°®) values were negative indicating the spontaneity and feasibility of the
sorption process. Both the enthalpy (AH°) and entropy (AS°) values of the system were found to be
positive and high, indicating that the sorption of PCBs was an endothermic and entropy driven
process. The results showed that the sorption was best fitted with the Freundlich isotherm with the
intensity parameters 1/n found to be less than 1. This indicated a possible multi-layer sorption of
HOCs in the soil particle grain sizes used in this study.

SCP-P-007

A GREEN APPROACH FOR THE REMOVAL OF POLLUTANTS
FROM AQUEQUS SYSTEMS

James Amaku
215082453 @stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Professor Bice Martincigh

The quest for effective decontamination and disinfection of water sources without forming toxic
disinfection byproducts as observed with most chemical disinfectants, calls for cheap and ecofriendly
novel materials that can be recycled. To this end we report the fabrication of composites of Annona
muricata petals, Funtumia elastica husk and Acacia xanthophloea bark stem with multiwalled carbon
nanotubes (MWCNTSs) onto which silver nanoparticles were deposited. The materials were
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characterised by a number of techniques. In addition, the antibacterial properties of these composites
were evaluated against two bacteria, namely, gram-negative Escherichia coli (ATCC 35218) and
gram-positive Staphylococcus aureus (ATCC 219213). The composites were observed to have an
average of 99.5% kill for E. coli and 93% for S. aureus at a sample concentration of 100 mg L. The
adsorption capacity of the composites for the removal of heavy metal ions was tested and shown to
be better than some other biomass adsorbents. Thus, the fabrication of adsorbents from plant waste
with bactericidal activity was successful.

SCP-P-008

SYNTHESIS AND CHARACTERISATION OF
COBALT FERRITE (CoFe204) AND COBALT FERRITE -
BLACK VELVET TAMARIND (DIALIUM GUINEENSE) NANOCOMPOSITES

Ifeoma Anazonwu
215082101 @stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Professors Sreekantha Jonnalagadda and Bice Martincigh

Magnetic cobalt ferrite was synthesised by using the co-precipitation method of Maaz et al. [1]. The
nanocomposite was successfully prepared in situ in a suspension of the black velvet tamarind. The
nanomaterials where characterised by means of Fourier transform infrared spectroscopy (FTIR),
scanning electron microscopy (SEM), transmission electron microscopy (TEM), X-ray diffraction
(XRD), vibrating sample magnetometer (VSM), surface area (BET) and pH at the point of zero charge
(pHpzc). TEM showed the expected structure of the cobalt ferrite and nanocomposites. The FTIR
spectra revealed the cobalt ferrite functional group in both materials. The coercivity of the
nanocomposite was higher than that of CoFe2O4 from the VSM result. The surface areas of the
CoFe204 and nanocomposite were 100 and 99 m? g respectively.

Reference
1. K. Maaz, A. Mumtaz, S.K. Hasanain, and A. Ceylan, Synthesis and Magnetic Properties of Cobalt Ferrite (CoFe20.)
Nanoparticles Prepared by Wet Chemical Route. Journal of Magnetism and Magnetic Materials 308 (2007) 289-295.

SCP-P-009

INVESTIGATING THE ELECTRICAL PROPERTIES OF THE
SEMICONDUCTOR MATERIAL OF SOLID STATE LIGHT

Victor O Anyanwu
217080622 @stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Dr Matthew K Moodley

The electrical properties of the semiconductor material are ingrained fundamental attribute that
contributes to the overall performance of the devices in which it finds application. In analysing this
property, the ZnO substrate is grown on GaN substrate with the view of a unique process technology
for material growth of both thin and thick films, capable of rapid production of device quality
functional materials[1].
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Zinc oxide (ZnO) thin films were grown on n-GaN/sapphire substrates by PLD/MBE 2300 pulsed laser
deposition tool which has the capabilities of depositing epitaxial, multilayer, and combinatorial thin
films and radio-frequency (RF) magnetron sputtering [2]. The films were grown at substrate
temperatures ranging from 400 to 850°C in non-contact mode, with temperature uniformity + 8°C
across a 2”’ the GaN substrate for 10hz 400 counts shots from the laser and using the magnetron sputter
source also for 1hr at a RF power of 100 W in pure Ar gas ambient. The effect of the substrate
temperature on the structural and electrical properties of these films was investigated by X-ray
diffraction (XRD), four-point probe and SEM. Factors that affects the carrier mobility were put into
consideration. To further examine the possible effects that compression damage could have, we took
SEM images at higher magnification to check whether the network structures inside and outside the
compressed areas were change which was obtained.

References:
1. Pulsed laser deposition of thin films: applications-led of functional materials edited by Robert Eason (2007). pp Xix.
2. PVD products, Inc technical publication operation manual EAR99 (2017). Rev 1, pp 3-1.

SCP-P-010
SYNTHESIS OF NOVEL QUINOLINE-TRIAZOLE CONJUGATES

Paul Awolade
216076830@stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Dr Parvesh Singh

The rapid and incessant evolution of hegemonic resistance from pathogenic strains to available drugs
has become a stumbling block to effective disease combat and epidemic control. Hence, a menace to
man’s quality of life and his life expectancy and a debilitating impact on the economies of many
countries. Infections which were once curable with single or synergistic therapies are suddenly
becoming elusive to control while invasive surgeries are becoming a “thread with caution” protocol
because of the drug resistant infections arising from them. However, despite these disquieting issues,
research attention is focused on areas with ‘greater’ financial returns such as oncology. These and
more has fuelled the pressure on the need for the development of new drugs to contain the growing
pathogenic resistance and combat evolving ones. The quinoline scaffold has shown its occurrence in
both natural products and synthetic scaffolds with profound pharmacological importance. For
example, the 8-hydroxy quinoline derivative is considered a privileged structure typified with metal
chelating properties used for the design of new drug candidates with a broad spectrum of excellent
pharmacological applications such as anticancer, antidiabetic, antimicrobial and antiplasmodial. In
addition, molecules containing 1,2,3-triazole unit have shown pharmacological applications similar
to those of quinoline and its derivatives. They have also been successfully applied as a bioisostere of
amide, ester, carboxylic acid and trans-olefinic moieties due to their high hydrolytic, oxidative and
reductive stability. Molecular hybridisation — a versatile and emerging synthetic technique which
involves the incorporation of different pharmacophoric subunits to afford new scaffolds recognisable
by multiple receptors hence, an improved biological activity profile of the new scaffolds compared
to their parent molecules has been successfully employed in the synthesis of quinoline and 1,2,3-
triazole hybrids: better activities compared to available drugs were reported. Accordingly, the present
study involves the synthesis of novel molecular hybrids via O-alkylation of 8-hydroxyquinoline
hence, retaining its hydrogen bonding ability while hybridising it with 1,2,3-triazole — another
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important pharmacophore. 1,2,3-triazole ring was synthesised via Huisgen’s copper catalysed 1,3-
dipolar cycloaddition reaction between the azide and alkyne fragments. Structural elucidation of
synthesised compounds was achieved using *H, $3C and 2D NMR, FT-IR and HRMS.

Quinoline §§ é? Other Pharmacophoric

R N-Heterocycles

Keywords: 8-hydroxyquinoline, 1,2,3-triazole, bioisostere, molecular hybridisation

SCP-P-011

1-BUTYL-3-METHYLIMIDAZOLIUM TETRAFLUOROBOLATE IN REDUCTION OF
ALDEHYDES AND KETONES USING ULTRASOUND METHOD

Josiane Ayingeneye
214581080@stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Professor Vincent O Nyamori

The use and release of volatile organic solvents (VOS) to the atmosphere have become detrimental
to both the human health and his environment. lonic liquids (ILs), such as 1-butyl-3-
methylimidazolium tetrafluoroborate ([BMIM]BF4), have been acknowledged as promising solvent
for replacing these VOS. ILs are organic salts which are liquids below 100 °C, usually consisting of
an organic cation and a polyatomic inorganic anion. They exhibit tremendous properties such as low
volatility, nonflammability, high thermal stability, high recyclability and high polarity. Also their
favourable fine-tune ability of their constituents for a particular property and applications is seen as
a great advantage.

For comparison purpose, this study focused on the synthesis of [BMIM]BF4 via conventional and
microwave (MW) methods as shown in Scheme 1. The synthesised [BMIM]BF4 was used as solvent
in the sodium borohydride (NaBH4) reduction reactions of aldehydes and ketones to their
corresponding alcohols using either conventional or ultrasound (US) methods (Scheme 2) and the
comparative results of the two approaches are presented. The formation of the products was
confirmed by infra-red and *H NMR spectroscopy. High and pure yields were found in MW and US
methods for the synthesis of [BMIM]BF4 and the production of alcohols, respectively.
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Scheme 1. Synthesis of [BMIM]BF4 by conventional (a) and microwave (b) methods.
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Scheme 2. Sodium borohydride reduction of aldehydes and ketones to their corresponding alcohols
using conventional (a) and ultrasound (a) methods.

SCP-P-012

BIMETALLIC INTRAMOLECULAR S-S COUPLED DITHIOPHOSPHONATES AS
POTENTIAL CO-SENSITISERS IN DYE-SENSITISED SOLAR CELLS

Eric Gwaza Ayom
213573732@stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Professor Werner van Zyl

Four new bimetallic ferrocenyl intramolecular S-S coupled dithiophosphonates (1-4) have been
synthesised and characterised by elemental analyses, IR, *H, 3'P and 3C NMR spectroscopy, and X-
ray crystallography. The electrochemistry and optical properties of these complexes were also
studied. The coordination geometry around Zn(Il) and Cd(ll) in these complexes are distorted
tetrahedral. These complexes were also assessed as co-sensitizers in dye-sensitized solar cells
(DSSCs). All the fabricated cells showed improved Jsc, Voc and 7 and the cell efficiencies decreased
in the order 1/N719 (7 = 7.49 %) > 2/N719 ( = 7.30 %) > 3/N719 (7 = 6.70 %) > 4/N719 (y = 6.34
%) compared to that of the dye N719 (5.65 %) under similar experimental conditions. The 1/N719
fabricated cell with the highest efficiency improved the dye’s performance by 33 %.
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SCP-P-013

OXIDATIVE DEHYDROGENATION OF N-OCTANE USING
CHROMIUM-MOLYBDENUM OXIDE BASED CATALYSTS

Harinarayana Bandaru
harinarayana.che@gmail.com
School of Chemistry and Physics
Supervised by Dr Sooboo Singh and Professor Holger B Friedrich

Catalytic oxidative dehydrogenation (ODH) of paraffins has been extensively researched in recent
years. Studies have probed the ODH of alkanes as a potential route for alkene production. Recent
studies have shown that catalysts based on high surface area inorganic materials tend to have better
thermal stability [1]. ODH could reduce costs, give lower greenhouse gas emissions, and save energy
[1, 2]. Development of new heterogeneous catalysts can assist in the conversion of alkanes to more
valuable products. In the chromium-molybdenum oxide catalyst system, it has been shown that
different Cr/Mo ratios influence the reducibility of the catalyst impacting on its activity [3, 4].

Chromium molybdenum oxide catalysts were synthesised by varying metal content and characterised
by a series of physical and chemical methods. The catalysts were tested in the oxidative
dehydrogenation of n-octane in a continuous flow, fixed-bed reactor operated in a down flow mode.
Product analysis was performed using GC-TCD, GC-FID and GC-MS.

The selectivity toward desired products were dependent on the chromium and molybdenum ratio
(Cr/Mo) of the catalyst. A Cr/Mo ratio of 0.67, this being close to the stoichiometric ratio for pure
Cr2(Mo00g4)3, gave an octane conversion of ~6 % at 350 °C. The selectivity toward octene isomers
were larger over the 0.67 catalyst when compared to the other catalysts. The other products formed
in this reaction were carbon oxides, cracked products and aromatic compounds. The introduction of
potassium as a dopant influenced the activity of the chromium molybdate catalysts.
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[1] Dasireddy, V.D.B.C, Singh, S and Friedrich, H B. Appl. Catal. A, 2012, 421-422, 58-69.
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SCP-P-014

LASER MODE EXCITATION USING A DIODE-END-PUMPED SOLID-STATE LASER
WITH A SPATIAL LIGHT MODULATOR

Teboho Bell
tbell@csir.co.za
School of Chemistry and Physics
Supervised by Dr Mathew Moodley

Recently a laser with an intracavity spatial light modulator (SLM) was demonstrated and showed in
principle the creation of novel laser modes. The digital holograms written to the SLM altered the
resonant mode of the cavity through amplitude and phase control, and thus the term “Digital Laser”
was born. The technology holds much promise but requires further detailed study to fully realise its
potential.
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We revisit the digital laser with the aim of enhancing its performance. We extend the digital laser to
faster switching, higher energies, and diverse wavelengths. In the process, we study the impact of
these advances on mode purity and laser performance. None of these developments have so far been
reported in the literature, due to the complexity of the experiments and the novelty of the device. We
hope the result will lead to a new understanding of such devices and therefore constitute an original
contribution to the field of research. This work outline a roadmap for the development of a robust
prototype device that may find many applications, for example, in laser additive manufacturing.

SCP-P-015

V205/ZR0O2 AS AN EFFICIENT REUSABLE CATALYST FOR THE FACILE, GREEN,
ONE-POT SYNTHESIS OF NOVEL FUNCTIONALISED
1,4-DIHYDROPYRIDINE DERIVATIVES

Sandeep V.H.S Bhaskaruni, Suresh Maddila, Werner E van Zyl
and Sreekantha B Jonnalagadda
216076307 @stu.ukzn.ac.za
School of Chemistry & Physics
Supervised by Professor Sreekantha B Jonnalagadda

An efficient, atom-economical, multi-component one-pot reaction method was developed for 1,4-
dihydropyridine derivatives by cyclo-condensation of aromatic aldehydes, 5,5-dimethyl-1,3-
cyclohexanedione, acetoacetanilide and ammonium acetate ten novel 1,4-dihydropyridines were
synthesised at room temperature (Reaction time <20 min) by using ethanol as a green solvent and
V205/Zr02 as heterogeneous catalyst, XRD, TEM, SEM and BET analysis were used to characterise
the catalyst materials. Simple work-up, green solvent, short reaction times, moderate reaction
conditions and excellent yields (90-96%) are the attractive features of this novel approach. With no
need of chromatographic separation, the reaction product is easily separable in pure form.
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SCP-P-016

SYNTHESIS OF RU AND CO NNN-PYRIDINE BASED COMPLEXES AND
THEIR ACTIVITY IN THE OXIDATION OF N-OCTANE

Revana Chanerika
revanachanerika@gmail.com
School of Chemistry and Physics
Supervised by Professor H B Friedrich and Dr M Shozi

Pincer chemistry has been a hot topic of study since the 1980’s. Interesting properties that pincer
ligands and complexes have include exceptional thermal stability due to their high melting points [1].
Since alkanes are relatively inert, the activation of C-H bonds is necessary in producing value-added
products. This study involves the synthesis of new Ru and Co NNN-pyridine based complexes with
varying substituents on the nitrogen backbone (propyl, tertbutyl, cyclohexyl and phenyl),
characterised by various techniques, including NMR, IR, MS, elemental analysis and in some cases
single crystal XRD. It was found that all Ru complexes crystallised with a piano stool geometry
around each Ru centre, whilst (Fig. 1), the Co catalysts was characterised by a distorted trigonal
bypyramidal arrangement of ligands around the Co centre. All catalysts were significantly more
active in the activation of n-octane using hydrogen peroxide, with high conversions of 32% and 45%
for the Ru and Co catalyst, bearing the central cyclohexyl substituent, respectively. Furthermore, with
H20>, both series of catalysts were highly selective to alcohols.

Figure 1: OLEX diagram of the Ru NNN-pyridine based complex, C2:HzsF12N3sP2Ru

[1] Morales.-Morales, D. Revista de la Sociedad Quimica de México, 2004, 48, 338-346.
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SCP-P-017

PALLADIUM CATALYSED ONE-POT HECK-HYDROGENATION OF
NITRO COMPOUNDS

Nolwazi C Chonco
212560144 @stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Professor Holger B Friedrich and Dr Mzamo L Shozi

The development of heterogeneous catalysts for multiple reactions in one pot has several
environmental benefits since it involves the reuse of precious metals [1]. This method forms less
waste and results in lower metal contamination in pharmaceutically important molecules such as
aromatic amines [2]. This study aims at synthesising amine compounds in good to excellent yields
by a sequential Heck coupling reaction of unsaturated halides and various alkenes followed by a
hydrogenation reaction using Pdo.0sCeo.9702-5 and Pd/CeO catalysts.

A Pdo.03Ceo.9702-5 solid solution oxide was synthesised in one step using a urea assisted solution
combustion method and Pd/CeQO> was synthesised using the wet impregnation method. The structural
and electronic properties of the prepared catalytic systems were studied using ICP-OES, XRD, laser
mn spectroscopy, BET, SEM and HR-TEM.

Fig 1: XRD patterns of (a) CeO2, (b) Pdo.03Ce0.9702-5 and (c) Pd/CeO.

The synthesised catalysts will be used in the one-pot Heck-Hydrogenation synthesis of nitro
compounds and a stringent leaching and recyclability test will be conducted.

[1] F. X. Felpin and E. Fouquet, ChemSusChem, 2008, 1, 718-724.
[2] D. Jagadeesan, Applied Catalysis A: General, 2016, 511, 59-77.

SCP-P-018

SYNTHESIS OF COUMARIN-TAGGED 1,3,4 OXADIAZOLE CONJUGATES

Sanjeev Dhawan, Sreekantha Babu Jonnalagadda and Parvesh Singh*
216075926 @stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Dr P Singh

Coumarins are an important class of heterocyclic compounds with natural and synthetic origins. It
has a unique benzo-a-pyrone which has demonstrated proliferative biological activity. Similarly, the
1,3,4-oxadiazole heterocycles exhibit remarkable pharmacological and biological properties, eg.
antibacterial, anti-viral, anti-cancer, anti-coagulation and anti-inflammatory activities. The 1,3,4-
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oxadiazole ring is highly lipophilic thus improving drug permeability across cell membranes,
ensuring the drug reaches the biological target. Both classes of compounds form valuable leads in
drug discovery i.e. coumarin fused 1,3,4-oxadiazole and their derivatives. Molecular hybridisation
techniques have been used in drug design and discovery. The method involves the combination of
two or more bioactive pharmacophores to generate a single molecular scaffold with improved
affinity and bioactivity, in comparison to the parent molecules. Accordingly, a series of novel 7-((5-
mercapto-1,3,4-oxadiazol-2-yl)methoxy)-4,5-dimethyl-2H-chromen-2-one derivatives was
synthesised. Using commercially available Orcinol as the starting material, the key intermediate 7-
((5-mercapto-1,3,4-oxadiazol-2-yl)methoxy)-4,5-dimethyl-2H-chromen-2-one was synthesised in
four steps: a) condensation, b) esterification, ¢) hydrazidation and d) cyclization; followed by
alkylation and benzylation. The physical characteristics, '"H NMR, *C NMR, HRMS, elemental
analysis and spectral data for all synthesised compounds

SCP-P-019

SYNTHESIS AND CHARACTERISATION OF SUPPORTED RHENIUM CATALYSTS
FOR THE HYDROGENOLYSIS OF GLYCEROL

Qinisani Gazu
211541562@stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Professor Holger Friedrich and Dr Mzamo Shozi

Alternative fuel sources like biodiesel can be a solution to the ever-increasing fuel prices, a global
issue which South Africa faces. In the synthesis of biodiesel, a large surplus of glycerol is produced
(1 kg of glycerol produced for every 9 kg of biodiesel as by-product) which can be used as feed in
the production of valuable chemicals [1]. By selective hydrogenolysis, glycerol can be converted to
value-added chemicals such as 1,2-propanediol (used in the production of pharmaceuticals, cosmetics
and foods); 1,3-propanediol (a component in engine coolants, food and beverages, de-icing fluids &
heat-transfer fluids); ethylene glycol (used in the manufacture of polyester fibers and for antifreeze
formulations) etc. [2, 3].

This research focuses on the synthesis of rhenium catalysts by wet impregnation for the
hydrogenolysis of glycerol in a batch reactor. The following catalysts with a loading of 1 wt% Re
were prepared successfully: Re/Al;,O3, Re/SiO, and Re/SiO2-Al>Oz. Characterisation of the prepared
catalysts was done by, ICP-OES, BET, XRD, TPR, TEM, SEM and Raman.

References:

[1] X. Li, B. Zhang, Q. Wu, C. Zhang, Y. Yu, Y. Li, W. Lin, H. Cheng, F. Zhao, Journal of Catalysis, 337 (2016) 284-
292.

[2] B. Mallesham, P. Sudarsanam, B.V.S. Reddy, B.M. Reddy, Applied Catalysis B: Environmental, 181 (2016) 47-57.
[3] S.S. Priya, V.P. Kumar, M.L. Kantam, S.K. Bhargava, A. Srikanth, K.V.R. Chary, Ind. Eng. Chem. Res., 54 (2015)
9104-9115.
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SCP-P-020

ELEMENTAL ANALYSIS AND NUTRITIONAL VALUE OF EDIBLE TRIFOLIUM
SPECIES FOUND IN KWAZULU-NATAL, SOUTH AFRICA

Thaveshan Gounden
211507233@stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Professor Sreekantha Jonnalagadda and Dr Roshila Moodley

Trifolium species (clover) can have a major contribution in improving the intake of macro and micro-
elements in the diet of people in developing countries. The elemental distribution and proximate
chemical composition of five edible Trifolium species namely Trifolium africanum, Trifolium
burchellianum, Trifolium repens, Trifolium dubium and Trifolium pratense were analysed. In this
study, the nutritional value and the potential of these plants to reduce food insecurity in KwaZulu-
Natal, South Africa was investigated. The concentrations of elements in all species were found to be
in decreasing order of Ca> Mg >Fe >Mn >2Zn>Se>Cu>Cr>Pb>Ni>Co>Cd>As. Ahigh
concentration of Se (28.4 to 52.5 mg kg™*) was found in all species investigated. The edible herbs had
a moisture content of 10.5 to 13.8%, lipids of 4.2 to 8.6%, protein of 35.1 to 45.4% and carbohydrates
26.7 to 47.0%. This study shows that all species had low to undetectable levels of toxic metals (Pb,
Cd and As) and the consumption of the leaves of Trifolium can contribute positively to the diet and
nutritional needs of rural communities in South Africa. T. pratense was found to be the most suitable
species for human consumption due to it having the lowest levels of toxic metals and being rich in
both macro and micro-elements.

SCP-P-021

PHYTOCHEMISTRY OF EUPHORBIA COOPERI N.E.Br. EX A. AND
ANTIDESMA VENOSUM E.MEY. EX TUL.

Sbonelo Sanele Hlengwa
210508862 @stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Professor Fanie van Heerden

New drugs are still required for the benefit of human kind, especially for the treatment of infectious
diseases and cancer. Many compounds used as drugs are derived from natural products, plants in
particular [1]. Southern Africa has the richest temperate flora in the world and encompasses a rich
floristic diversity of approximately 24 000 taxa (species and infraspecific taxa) of 368 families [2].
Euphorbiaceae is a large plant family. Although this family contain many toxic compounds,
compounds with useful biological activity has been identified in this family, e.g. ingenol 3-angelate
is an inducer of cell death and has been approved by the Food and Drug Administration (USA) and
the European Medicines Agency for the treatment of actinic keratosis [3].

The aim of this project is to identify bioactive compounds in South Africa Euphorbiaceae species.
Two species within the Euphorbiaceae family, Euphorbia cooperi N.E.Br. ex A. Berger and
Antidesma venosum E.Mey. ex Tul. were selected for further investigation.

A phytochemical study of the aerial part of E. cooperi has led to the isolation of the triterpene glutinol.
The compound was isolated by using column and centrifugal thin-layer chromatography with a
combination of hexane and ethyl acetate as eluting solvents. The structures and stereochemistry of
the compounds were elucidated on the basis of spectroscopic analysis including 1D and 2D NMR
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experiments (*H, *C NMR, DEPT-135, COSY, HSQC and HMBC). Glutinol, a known triterpene,
has strong anti-inflammatory properties [4]. An investigation on the leaves of A. venosum led to the
isolation of the norisoprenoid loliolide. Chung et al. identified loliolide as a potent inhibitor of
hepatitis C virus entry [5].

The mentioned plant species are still under investigation and more compounds are to be isolated. The
biological activity of the isolated compounds will also be performed.
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SCP-P-022

SUZUKI-MIYAURA REACTIONS AND SOLVENT-FREE OXIDATION OF BENZYL
ALCOHOL BY SYNTHESISED NITROGEN-DOPED CNTS/PD CATALYST

Ayomide Labulo
214585406 @stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Professor Vincent Nyamori and Dr Bernard Omondi

Nitrogen-doped carbon nanotubes (N-CNTs) were synthesised from 1-ferrocenylmethyl[2-
methylimidazole] and benzophenone for the synthesis of shaped carbon nanomaterials via a chemical
vapour deposition technique. Acetonitrile was used as solvent (carbon and nitrogen sources) and the
reactions were carried out at 850°C. Different concentrations of benzophenone were introduced into
the reaction mix (i.e. 0-2% wt. oxygen) to give N-CNTs-0%, N-CNTs-1%, N-CNTs-2% respectively.
Elemental analysis of the N-CNTs obtained indicated an increase in the nitrogen content. Pd
nanoparticles (Pd NPs) were successfully dispersed on N-doped CNTs (Pd/N-CNTSs) via metal
organic chemical deposition method and evidence from the XRD analysis (Figure 1a). The SEM,
TEM, XRD, ICP-AES measurement have been used to characterise the catalysts. It was observed
from the TEM analysis that Pd species are spherical in shape with particle size ranging from 3-8 nm.
The XPS analysis reveals a higher percentage of pyrrolic-nitrogen atom incorporated (Figure 1b) into
the graphitic sp? carbon structures. Increased pyrrolic-nitrogen atom was found to be responsible for
higher catalytic activities of Pd/N-CNTs-1% catalysts attributed to ease of Pd NPs dispersion on
carbon support compares to PA/CNTSs. Likewise, higher catalytic activities of Pd/N-CNTSs is ascribed
to smaller Pd NPs sizes compares to Pd/CNTs. The as-synthesised Pd/N-CNTs proved to be a
versatile and highly catalytically efficient, robust and recyclable catalyst for a wide range Suzuki-
Miyaura reactions and solventless oxidation of benzyl alcohol and can be reused 5 times without
significant loss in their catalytic activities.
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Figure 1: N 1s XPS spectra of N-CNTSs synthesised by using 0-1 wt. % oxygen in acetonitrile
(b) XRD diffractogram of Pd/N-CNTs-0%, Pd/N-CNTs-1% and Pd/CNTs.

SCP-P-023

SYNTHESIS AND PHOTOSTABILITY OF
SYMMETRIC CHALCONE DERIVATIVES

Buhari Magaji
215082428 @stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Professor Bice Martincigh and Dr Parvesh Singh

A new improved method for the synthesis of symmetric chalcones was designed and used to
synthesise two novel compounds [(1E, 4E)-1,5-bis(4-(methylthio)phenyl)penta-1,4-dien-3-one and
(1E, 4E)-1,5-bis(4-ethylphenyl)penta-1,4-dien-3-one] and eight other analogues of symmetric
chalcones. This method saves resources and time compared with conventional methods. The
photostability of the chalcones prepared was investigated in solvents of different polarity and proticity
by exposure to simulated solar radiation. Three solvents were used, namely, ethyl acetate,
dimethylsulfoxide and methanol. The change in UV absorption was monitored by a standard
spectrophotometric method. Symmetric chalcones with electron-donating groups were found to be
more photostable in the polar protic solvent methanol but photounstable in the polar aprotic solvent
dimethylsulfoxide, while, symmetric chalcones with electron-withdrawing groups, were found to be
more photostable in the polar aprotic solvent dimethylsulfoxide but photounstable in the polar protic
solvent methanol. All the synthesised symmetric chalcones photodegraded appreciably in the less
polar aprotic solvent ethyl acetate. Therefore, the photostability of these symmetric chalcones is
solvent dependent.
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SCP-P-024

SYNTHESIS AND CHARACTERISATION OF MANGANESE DIOXIDE
NANOPARTICLES USING CUSSONIA ZULUENSIS PLANT EXTRACT

Judie Magura
214585401 @stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Dr Roshila Moodley and Dr Karin Pruessner

Synthesis of nanoparticles using naturally occurring biomolecules has become a more preferred
method of synthesis due to the increased concerns over environmental degradation. In this study,
green synthesis of manganese dioxide nanoparticles was achieved using the medicinal Cussonia
zuluensis plant extract as the reducing and capping agent. The MnO2 nanoparticles were characterised
using UV-Visible spectroscopy, Fourier transform infrared spectroscopy (FT-IR), X-ray diffraction
(XRD), energy dispersive X-ray (EDX) and transmission electron microscopy (TEM). The EDX
analysis showed the presence of Mn and O in the sample and FT-IR confirmed the O-Mn-O stretching
vibration at around 720 and 489cm™.

SCP-P-025

A QUANTITATIVE HPLC METHOD FOR SCREENING FOR HYDROQUINONE,
BENZOQUINONE, KOJIC ACID AND NIACINAMIDE
IN SKIN-LIGHTENING CREAMS

Abdulkadir Mahmoud
214584149@stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Professor Bice Martincigh

The use of skin-lightening creams in an attempt to lighten the skin is a common practice in most
African countries. These products are aimed at modulating melanogenesis through their active
ingredients by acting on the tyrosinase enzyme in order to control unwanted skin pigmentation. This,
in turn, results in several health complications, especially after their prolonged use. The major
concern is that most of these skin-lightening creams contain active ingredients that are either banned
or exceed regulation limits and do not comply with labelling requirements. This has resulted in the
Nigerian Food and Drug Agency (NAFDAC) prohibiting all forms of bleaching agents in cosmetics
and toiletries sold in Nigeria. Nevertheless, products containing skin-lightening agents are still
widely available. It is, therefore, necessary to develop an analytical method that can effectively
screen some of the skin-lighting creams available in the Nigerian market.

A precise analytical HPLC method has been developed for the simultaneous quantitative
determination of hydroquinone, benzoquinone, kojic acid and niacinamide in these creams.
Chromatographic separation was obtained by isocratic elution on a reversed-phase Cis column with
an acidified mobile phase of methanol and water. The method was fully validated in terms of
precision, detection and quantification limits, linearity and recovery and found to be applicable for
the routine analysis of the aforementioned active ingredients in skin-lightening creams.
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SCP-P-026

SYNTHESIS, CHARACTERISATION, SINGLE X-RAY CRYSTAL AND
PHOTOPHYSICAL STUDIES OF PERIMIDINE LIGANDS

Siyabonga Maphalala
210523021 @stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Dr Siphamandla Sithebe

Herein we report on the synthesis of 2,3-aryl-dihydro-1H-perimidines using a cheap and an efficient
procedure. 2,3-aryl-dihydro-1H-perimidine were synthesise using known method of 1,8-
diaminonaphthalene with various carbonyl group namely (ketone, aldehydes, anhydrides) using 5
mol% AICI3.6H>O as the catalyst to excellent yield. 2,3-aryl-dihydro-1H-perimidine were
synthesised and characterised by *H NMR, Infrared, mass spectrum, UV-studies and X-ray crystal
structure. Peri 1 and Peri 4 their structures were confirmed by obtaining X-ray crystal structure. Peri
1 and Peri 4 were also studied using UV-Visible for photophysical studies.

SCP-P-027

STRATEGIES FOR THE SEPARATION OF CARBOXYLIC ACIDS FROM
FERMENTATION BROTHS

Edward Tatenda Marondedze
217071289@stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Professors Annegret Stark and Bice Martincigh

The replacement of chemical conversion routes by environmentally benign methods has been an
active area of research [1]. One area of interest is the extraction of carboxylic acids from fermentation
broths. Fermentation is an alternative to petroleum-based routes for production of carboxylic acids,
achieving 5-10% conversion but limitations in separation and purification of carboxylic acids hinder
its application in chemistry [2, 3]. Separation costs in biorefineries account for 30-50% costs,
reducing cost-effectiveness of the overall processes [4, 5]. lonic liquid (IL) extractants utilise specific
properties such as hydrogen bonding ability for the extraction. Functionalising ILs can facilitate
extraction of target molecules by achieving a high distribution coefficient and selectivity in the
process. This study focusses on the reactive extraction of carboxylic acids through esterification with
a hydroxyl-functionalised IL. The IL [HOCsMim]CIl was synthesised prior to an ion-exchange
reaction with bis(trifluoromethylsulfonyl)amine lithium salt, forming hydrophobic [HOCsMim]
[NTf2]. Karl-Fischer titration showed that [HOCsMim]CIl and [HOCsMim][NTf.] had moisture
contents of 1.14 and <0.31%, respectively. The limit of detection (LOD) and limit of quantitation
(LOQ) for moisture determination were 0.09 and 0.31%, respectively. In each case, the structure of
the IL was confirmed by means of HNMR. FTIR spectroscopy was used to confirm the functional
group differences of the ILs. TGA analysis examined the thermal properties of the ILs.
[HOCsMim][NTf2] had a higher thermal stability with a decomposition temperature around 400 °C
compared to [HOCsMim]CI that decomposed below 300 °C. A conceptual design of the reactive
extraction of carboxylic acids by using [HOCsMim][NTf.] will be established. Relevant analytical
methods will be developed to monitor the reactive extraction process. This contribution will
introduce the current state of this project, and demonstrate an example of how carboxylic acids are
recovered in industry.
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SCP-P-028

SELENIUM DIOXIDE MEDIATED BENZYLIC SP? C-H OXIDATION IN ACETIC ACID:
SYNTHESIS OF LOPHINE DERIVATIVES FROM a-METHYLENE KETONES VIA A
DOMINO MULTICOMPONENT REACTION

Mncedisi Mazibuko
211506686 @stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Dr Vineet Jeena

2,4,5-Triphenyl-1H-imidazole or lophine, and its derivatives have shown numerous interesting
properties such as chemiluminescence and they have established application as fibre and fluorescent
sensors. These compounds also have medicinal chemistry importance as they are found in various
pharmacological compounds, e.g. lophine fused tacrine hybrids have shown promising activity as
acetyl- and butyrylcholinesterase inhibitors which may be a potential approach to treat Alzheimer’s
disease.

Domino reactions, also referred to as cascade or zipper reactions have emerged as a powerful tool in
synthetic organic chemistry as they allow for the formation of complex molecules in an economically
convenient and ecological protocol.

Given the popularity of domino reactions, we reported a domino multicomponent one-pot synthesis
of lophine derivatives from a-methylene ketones, aldehydes and ammonium acetate. A series of a-
methylene diarylketones were converted to diaryldiketones via sp® C—H oxidation using
stoichiometric amount of selenium dioxide and subsequently subjected into a reaction with various
aldehydes and ammonium acetate in the presence of acetic acid to produce the desired lophines in
moderate to good yields.
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SCP-P-029

EFFECT OF CHITOSAN COATING ON THE STRUCTURAL AND MAGNETIC
PROPERTIES OF MnFe204 AND MnosCoosFe202 NANOPARTICLES

Wendy Mdlalose
dlaminiw@ukzn.ac.za
School of Chemistry and Physics
Supervised by Dr Thomas Moyo

Nanoparticle spinel ferrites possess interesting structural, magnetic and electrical properties that have
been exploited in drug delivery systems such as in hyperthermia treatment. These nanoparticles are
non-toxic and have high magnetisation due to their small size (approximately 100 nm). Chitosan is a
natural polymer that is commonly used to enhance stability, biodegradability and non-toxicity of
nanoparticles aimed for bio applications. Manganese and cobalt ferrites are both known to have low
toxicity and cobalt ferrites also have technological importance. In this study, we report the influence
of polymer-coating on structural and magnetic properties of manganese nanoferrite (MnFe2O4) and
manganese cobalt nanoferrite (MnosCoosFe204). The MnFe204 and MnosCoosFe204 nanoferrites
powders were synthesised by the glycol-thermal technique and then coated with chitosan. The
compounds were characterised by X-ray diffraction (XRD), Fourier transform infrared spectroscopy
(FTIR), high resolution transmission electron microscopy (HRTEM),
high resolution scanning electron microscopy (HRSEM), Mdssbauer spectroscopy and vibrating
sample magnetometer (VSM). The powder XRD pattern of a naked nanoferrites confirmed a single
phase spinel cubic structure with average crystallite size of 13 nm which increased with coating.
Reduction in lattice parameter with coating was also observed. HRTEM results correlated well with
XRD results. FTIR data confirmed the bonding of the polymer on the surface of the naked
nanoparticles. HRSEM images indicated that samples contain nanospheres. In addition, the element
composition was measured by HRSEM. Spectral data from the °’Fe Mdssbauer effect showed an
ordered magnetic spin state in both nanoferrites. This study shows that coating has significant effects
on the structural and magnetic properties of Mn ferrite. VSM studies done at room temperature in
field up to 14 kOe revealed the superparamagnetic nature of both naked and coated nanoparticles
with maximum magnetisation of 52 emu/g and 35 emu/g, respectively. A reduction of coercive field
due to coating was observed. Hence, chitosan-coated manganese nanoferrites present suitable
candidates for biomedical applications owing to the desirable physicochemical, biocompatibility and
magnetic properties exhibited.

SCP-P-030

THEORY AND COMPUTER SIMULATION OF
HARD-CORE YUKAWA MIXTURES

Anele Mkanya
mkanyaan@gmail.com
School of Chemistry and Physics
Supervised by Dr Giuseppe Pellicane

We report extensive calculations, based on the modified hypernetted chain (MHNC) theory, on the
hierarchical reference theory (HRT), and on Monte Carlo simulations, of thermodynamical, structural
and phase coexistence properties of symmetric binary hard-core Yukawa mixtures (HCYM) with
attractive interactions at equal species concentration. The obtained results are throughout compared
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with those available in the literature for the same systems. It turns out that the MHNC predictions for
thermodynamic and structural quantities are quite accurate in comparison with the MC data. The HRT
is equally accurate for thermodynamics, and slightly less accurate for structure. Liquid-vapour (LV)
and liquid-liquid (LL) consolute coexistence conditions as emerging from simulations, are also highly
satisfactorily reproduced by both the MHNC and HRT for relatively long ranged potentials. When
the potential range reduces, the MHNC faces problems in determining the LV binodal line; however,
the LL consolute line and the critical end point (CEP) temperature and density turn out to be still
satisfactorily predicted within this theory. The HRT also predicts with good accuracy the CEP
position. The possibility of employing liquid state theories HCYM for the purpose of reliably
determining phase equilibria in multicomponent colloidal fluids of current technological interest, is
discussed.

SCP-P-031

SYNTHESIS AND CHARACTERISATION OF RARE EARTH PEROVSKITE TYPE
FERRITES FOR THE VISIBLE LIGHT PHOTOCATALYTIC DEGRADATION OF
RHODAMINE B

Nokubonga Mkhize
211506322 @stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Professors Bice Martincigh and Sreekantha Jonnalagadda

Dyes from industrial effluents when disposed into natural waters have a negative impact on the
environment. Dye-containing effluents, therefore, need to be effectively treated before disposal. One
such method is photocatalysis with visible light. A suitable class of photocatalysts are rare earth
perovskite ferrites. In this work these were synthesised by a Pechini sol-gel method. The materials
obtained were annealed to form the perovskite structure and characterised by powder X-ray
diffraction, scanning and transmission electron microscopy, Brunauer—Emmett—Teller method,
vibrating sample magnetometer, Mdssbauer spectroscopy and Fourier transform infrared
spectroscopy. Then the materials were tested in the photocatalytic degradation of the dye rhodamine
B with sunlight. The degradation was monitored by means of UV/Vis spectrophotometry.

SCP-P-032

THE OXIDATION OF THIOLS BY HOCL GOES THROUGH THE FORMATION OF
SULFENYL CHLORIDE INTERMEDIATES

Mthokozisi Mnguni
211558784@stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Dr B A Xulu

Thiols (i.e. protein-bound and non-protein) are preferred targets of hypochlorous acid (HOCI); a
potent antimicrobial agent of innate immunity [1]. HOCI modifies protein thereby affecting their
function and activity. Literature evidence implicates HOCI in host tissue damage associated with
inflammatory diseases, including atherosclerosis, arthritis, cancer and diabetes [2][3]. In this study
we present evidence that unstable sulfenyl chloride is an intermediate formed during the reaction of
HOCI with thiols (5-thio-2-nitrobenzoic acid, TNB and 4-nitrothiophenol, 4-NTP). The transient
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species was identified by its characteristic maximum absorbance at 368 nm using the stopped flow
spectroscopy. Its presence was further confirmed indirectly by EPR spectroscopy with spin trapping;
'H NMR and HPLC-MS,
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SCP-P-033

BASE FREE SUZUKI ACYLATION REACTIONS OF SODIUM (ARYL
TRIHYDROXYBORATE) A NOVEL SYNTHESIS OF SUBSTITUTED KETONES

Patience Molefe
213542627 @stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Dr Siphamandla Sithebe

The first simple and efficient base free Pd(PPhs)4 catalysed synthesis of substituted aryl ketones from
acyl chlorides and easily accessible sodium aryl trinydroxyborate salts in aqueous toluene is reported.
The reaction conditions appeared versatile and tolerable to a variety of functional groups including,
CF3, OMe, SMe, Br, NO and F furnishing more than 25 examples of substituted aryl ketones in
isolated yields of up to 96% in 24 hours. Besides the high purity, the ease and convenience of isolation
compared to boronic acid, sodium aryl trinydroxyborate salts could be used subsequently without the
addition of excess amount of an activator and are more user-friendly in terms of the use of accurate
reaction stoichiometry.

SCP-P-034

A STUDY OF THE PHOTOCHEMICAL STABILITY OF 3'-AZIDO-3'-
DEOXYTHYMIDINE IN DIFFERENT SOLVENTS

Lerato J Mollo
214581300@stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Professor Bice Martincigh

Acquired Immunodeficiency Syndrome (AIDS) is a disease that causes weakening of the human
immune system which is thus unable to fight off infections initiated by the human immunodeficiency
virus (HIV). HIV/AIDS is the fourth leading cause of death in the world and South Africa has one
of the highest HIV infection rates in the world, with approximately 6.2 million people infected.
Zidovudine [1-[(2R, 4S, 5S)-4-azido-5-(hydroxymethyl) oxolan-2-yl]-5-methylpyrimidine-2, 4-
dione] is the first HIV drug approved by the US Food and Drug Administration (FDA) to treat HIV-
infected patients. Its molecule consists of three photoactive groups, namely the alkene, carbonyl and
azido groups. The photochemical stability of 3'-azido-3'-deoxythymidine (AZT) was investigated in
different solvents. Samples were irradiated under different conditions of pH and concentration. The
photoreactions were monitored by UV/visible spectroscopy and HPLC. Photolysis of AZT undergoes
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loss of molecular nitrogen (N2) to yield a product derived from the corresponding nitrene or excited
azide intermediates. The mass spectrum of UVB-exposed AZT in aqueous solution showed the
generation of a hydroxylamine derivative (Fig.1).

R

o hv A. H,0 . o or o \
-N, B. CH;CN

N3 CH,0H HOHN CH,OH N

R = Thymine A B

Figure 1: Photolysis of AZT in water and acetonitrile.

SCP-P-035

SYNTHESIS OF TRIAZOLIDINE-3-ONE DERIVATIVES THROUGH THE
NANOCELLULOSE/HYDROXYAPATITE-CATALYSED REACTION
OF ALDEHYDES AND SEMICARBAZIDE

Vashen Moodley
210545761 @stu.ukzn.ac.za
School of Chemistry & Physics
Supervised by Professor Werner E van Zyl

A novel nanocellulose/hydroxyapatite heterogeneous catalyst was used in the one-pot, two-
component synthesis of triazolidine-3-one derivatives, produced from the cyclocondensation reaction
between semicarbazide and an aromatic aldehyde. With the use of ethanol solvent, the products
formed after a short reaction time (<30 min). The catalyst was characterised by XRD, TEM, SEM-
EDS and BET analysis. The main advantages of this protocol were excellent yields (90-96%) of the
products, mild and environmentally friendly reaction conditions. The reactions proceeded with good
atom-economy via simple and fast work-up with the added benefit of a recyclable catalyst negating
the need of chromatographic separations of intermediates. The twelve triazolidine-3-one derivatives
(3a-1) were characterised by H, *C and N NMR, FT-IR, and HR-MS and represent a new family
of compounds containing the 1,2,4-triazolidin-3-one moiety.[1]
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SCP-P-036

PREFERENTIAL OXIDATION OF CO USING SOLUTION COMBUSTION CATALYSTS
IN FUEL CELL APPLICATIONS

Sbusiso Motha
214540323 @stu.ukzn.ac.za
School of Chemistry & Physics
Supervised by Professor Holger Friedrich and Dr A S Mahomed

Proton exchange membrane fuel cells (PEMFC) are H; based fuel cells. These type of fuel cells are
developed for transportation, stationary and portable applications. However, the challenge concerning
PEMFC is to obtain a CO-free Hz as the fuel. The presence of CO deactivates the fuel cells’ Pt
electrode and reduces efficiency. [1] Thus, the competitive oxidation of CO in the presence of H: is
significant when considering the impact of the application. Therefore preferential oxidation (PrOx)
of CO has been reported as an effective route for removal of trace amounts of CO (< 100 ppm) in a
H> rich gas stream. However challenging, there is a need to develop a highly active and selective
catalysts which operate over a wide temperature range. The two main reactions that are involved in
CO PrOx are as follows:
Desirable reaction
CO oxidation: CO + % 02 — CO>
Undesirable reaction (use up Hzfuel)
H> oxidation: Hz + %2 O, — H20

Due to availability and the desire to reduce cost, the transition metals copper, manganese and cerium
will be employed instead of traditional platinum group metals (PGMs). Incorporation of metal ions
of Cu and Mn into CeO, creates oxygen vacancies which results in sites for active oxygen. The
presence of Cu is expected to assist in CO adsorption, Mn and CeO2 improve dispersion, redox
properties, oxygen storage capacity and metal-metal interaction. Furthermore, bimetallic catalysts
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can have synergistic effects thus further improving catalytic activity. Solution combustion is
employed as an effective synthesis method for the expected material. [1, 2]

Ceria-based mono and bimetallic ionic catalysts, Ceo.90Cu0.1002-5, Ceo90Mno.1002-5 and
Ce0.90CU0.0sMno.0502-5, were synthesised in a one-step urea-assisted solution combustion method.
BET, Powder XRD, TPR, XPS, SEM and TEM were used to characterise and study the electronic
and structural properties of the synthesised material. Catalytic testing conditions will be 1 vol. % CO,
1 vol. % O, 50 vol. % Hz and N2 (balance).While the reformate gas stream contains 15 vol. % CO>
and H»0. The synthesised catalysts will be tested over a wide temperature range of ~80 to 220 °C.

1. Araujo, V.; Bellido, J.; Bernardi, M. I. B.; Assaf, J.; Assaf, E., CuO—CeO 2 catalysts synthesised in one-step:
characterisation and prox performance. international journal of hydrogen energy 2012, 37, 5498-5507.

2. Cwele, T.; Mahadevaiah, N.; Singh, S.; Friedrich, H. B.; Yadav, A.; Jha, S.; Bhattacharyya, D.; Sahoo, N., CO
oxidation activity enhancement of Ce 0.95 Cu 0.05 O 2— § induced by Pd co-substitution. Catalysis Science &
Technology 2016, 6, 8104-8116.

SCP-P-037

MOLECULARLY-IMPRINTED POLYMERS AS SPE SORBENTS IN THE SELECTIVE
EXTRACTION OF EFAVIRENZ FROM WATER

Sinothando Portia Mtolo
213538720@stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Dr Precious N Mahlambi and Dr Lawrence M Madikizela

Efavirenz is one of the antiretroviral drugs used widely to treat the Human Immuno-deficiency virus.
These drugs are extensively utilised in South Africa and hence they are expected to be present in the
water in higher concentrations than anywhere worldwide[1]. On the other hand, their presence in
water has not been investigated much[2]. In this study, a molecularly imprinted polymer specific for
the removal of efavirenz from water was synthesised, characterised and applied to extract and
quantify this drug from water. The polymer was synthesised using efavirenz (template), 2-
vinylpyridine (functional monomer), 1,1’-azobis-(cyclohexanecarbonitrile) (initiator), ethylene
glycol dimethacrylate (cross-linker) and toluene: acetonitrile (9:1, v/v) (porogenic mixture). It was
washed with acetic acid: acetonitrile (1:9, v/v) via soxhlet extraction. A non-imprinted polymer was
synthesised in a similar way in the absence of the template. The polymers were characterised using
FT-IR, TGA, BET, SEM and elemental analysis. BET results showed that the polymers were similar
in structure and were mesoporous. SEM showed they had a similar surface although the MIP had
more pores than the NIP. Characterisation with TGA showed that they were thermally stable. Solid-
phase extraction cartridges packed with the imprinted polymer (MIP-SPE) were optimised and then
used to extract the efavirenz from wastewater. LC-PDA was used for quantification. The recoveries
obtained under optimum conditions were 103%. The drug concentration in wastewater samples was
found to be in the range 9-46 pL and 13-49 pL in the influent and effluent, respectively.
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SCP-P-038

INTERCALATIVE SYNTHESIS OF POLY(CAPROLACTONE-CO-LACTIC
ACID)/LAYERED DOUBLE HYDROXIDES NANOCOMPOSITES

Wisdom A Munzeiwa
213571021 @stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Dr Bernard Omondi and Professor Vincent O Nyamori

Aliphatic polyesters present a sizable percentage amongst the sustainable polymers family. They
present interesting and attractive attributes and have found widespread use in medicine, packaging,
construction among other applications. Poly(caprolactone)(PCL) and poly(Lactic acid) (PLA) have
been used for tissue engineering scaffolds and drug delivery vehicles. The addition of layered double
hydroxides (LDHs) nanoparticles further improves their mechanical, thermal, flammability, and
physical properties. The surface of the LDHSs is modified to effectively increase compatibility with
the polymer chains. In-situ polymerization method is advantageous over the melt blending method.
This is because the nanoparticles are homogeneously dispersed in the polymer matrix.

The aim of the study was to synthesise and characterise nanocomposites of poly(e-CL-co-LA) with
tartaric acid modified LDHs using intercalative in-situ polymerization method. The nanocomposites
were analysed by IR, thermogravimetric analysis, X-ray diffraction scanning electron
microscopy(SEM) transmission electron microscopy (TEM) to characterise their morphologies. The
results demonstrated that the LDH nanoparticles were exfoliated and the thermal properties were
improved.

Keywords: Co-polymerisation, LDHs, noncomposites

SCP-P-039

FABRICATION OF NOVEL MAGNETIC CHITOSAN-GRAPHENE OXIDE
COMPOSITES FOR EFFICIENT Cr(VI) REMOVAL
FROM AQUEQOUS SOLUTIONS

Chrisanne Naicker
207512614@stu.ukzn.ac.za
School of Chemistry & Physics
Supervised by Professor W E van Zyl and Dr N Nombona

Heavy metals are a potential environmental and human health threat. One of these metals is chromium
which exists in oxidation states from +2 to +6, with Cr(VI) being the most toxic. At low
concentrations, Cr(VI) is carcinogenic to humans and toxic to aquatic life, and has a maximum
permitted level of 0.05 mg L™ for drinking water [1]. Common techniques used for Cr(VI) removal
include chemical reduction, precipitation, solvent extraction ion exchange and adsorption. This study
involves the synthesis of magnetic chitosan-graphene oxide adsorbents for the removal of Cr(VI).
Chitosan is a low cost, biodegradable polymer with a high adsorption capacity. Additionally, the
advantages of using graphene oxide (GO) as an adsorbent is that its functional groups (epoxy,
hydroxyl, and carboxyl) render it strongly hydrophilic which assists in the retention and pre-
concentration of metals [2]. These properties, coupled with a large specific surface area make GO a
useful material in metal adsorption. The integration of metal oxides such as Fez04 into GO can
enhance versatility, adsorption sites and the separation convenience of magnetic materials [3].
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Adsorption was found to be optimum at pH 2 and a temperature of 25°C, with capacities reaching
(78.2 mg L) levels higher than previously reported. Equilibrium isotherms were plotted using data
obtained from the study using two different models. From the models the results were in agreement
with the Langmuir isotherm. Kinetic studies showed that the reaction follows a pseudo-second order
model, which also fits in with the film and intraparticle diffusion models which may be involved in
the sorption process. Thermodynamic data were determined using the van’t Hoff plot and showed
that the adsorption process is exothermic and adsorption is spontaneous. The mechanism of
adsorption occurs via ionic (chemical interactions) and electrostatic interactions of Cr(V1) ions and
the composites. The adsorption-desorption cycles showed that regeneration of the beads are possible
for up to six cycles, which make it feasible for practical applications of Cr(\VI) removal from water.

1. Gupta, V.K., M. Gupta, and S. Sharma, Process development for the removal of lead and chromium from
aqueous solutions using red mud—an aluminium industry waste. Water Research, 2001. 35(5): p. 1125-1134.

2. Barathi, M., et al., Graphene oxide-aluminium oxyhydroxide interaction and its application for the effective
adsorption of fluoride. RSC Advances, 2014. 4(96): p. 53711-53721.

3. Fan, L., et al., Fabrication of novel magnetic chitosan grafted with graphene oxide to enhance adsorption

properties for methyl blue. Journal of Hazardous Materials, 2012. 215: p. 272-279.

SCP-P-040

DENSITY FUNCTIONAL THEORY CALCULATIONS OF DIBENZYL DISULPHIDE
ASSOCIATED WITH TRANSFORMER CORROSION

Sharlene-Asia Naicker
207500558 @stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Dr Mervlyn Moodley

The failures of many operating transformers have been linked to the presence of an additive, Dibenzyl
disulphide (DBDS), in the transformer oil. This additive becomes corrosive and degrades the
insulation of the transformer. Most studies have focused on the chemistry through laboratory oil tests,
however, the lack of predictive properties of the interaction between DBDS and the copper windings
of the transformer still remain [1].

Density functional theory (DFT) technigques have been used in various fields of study and have proved
the most effective in handling interactions between molecules and surfaces [2].

In the present work, the interaction of DBDS with copper on the Cu (111) surface was modelled using
DFT to obtain the lowest interaction energy, the total electron band structure, the density of states
and structural aspects. The most stable configuration was determined by comparing different
adsorption energies of the interaction. This configuration was the starting point for all DFT analysis.
The respective interacting molecule/additive and surface was optimised to allow maximum
interaction between the additive and the surface. The results are compared to previous experimental
results that were obtained from oil tests performed on a fully functioning transformer [3].

[1] Lewand L R, The role of corrosive sulphur transformers and transformer oil, Proc 69" Annual Int Conf Doble Clients,
Doble Engineering, Boston (2002).

[2] Seema P, Behler J, Marx D, Adsorption of methanethiolate and atomic sulfur at the Cu (111) surface: a
computational study, J. Phys. Chem. C117, pages 337—348 (2013).

[3] Naicker, SA, Corrosive Sulphur in Transformers, MSc Thesis, UKZN (2014)
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SCP-P-041

DESIGN AND CONSTRUCTION OF A DDS BASED
DIGITALLY CONTROLLED FUNCTION GENERATOR

Kreason Naidoo
212503474@stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Professor Francesco Petruccione and Dr Marco Mariola

Many applications in Applied and Experimental Physics require the use of a function generator. These
devices, while a staple of most labs, are expensive in nature and limiting in the way they operate.
Most off-the-shelf, mid-range function generators will be able to provide a few different wave forms
with the frequency and amplitude of the wave being variable. The user would control these variables
via the use of dials or buttons on the device itself. This analogue method to control the generator
greatly limits how it can be used. Higher-end, digitally-controlled function generators are above the
price point for many researchers or students.

In this project, we sought to create a low cost, digitally-controlled function generator. This custom-
built generator would output a random wave through the use of Direct Digital Synthesis, a process of
reconstructing an analogue signal from a series of discrete values.

The system allows a user to issue commands to the function generator via an attached computer (via
USB) and a custom software interface. The frequency, phase and waveform can be set immediately,
and thereafter the amplitude and direct component offset can be adjusted on the same software
interface.

Decreasing the cost of scientific endeavour, while maintaining quality, is the central tenant of the
‘Africhino Quasi-Computer’. The function generator described above aims to be a part of a complete,
low cost, laboratory instrumentation kit. Through this work we hope to bring advancements to the
education, private and commercial sectors by reducing the associated costs and allowing the
realisation of previously unattainable ideas,

While this function generator is limited in the variety of waveforms it can produce and the output
voltage it can generate, it is a step forward towards a cheaper, more widely available scientific future.

SCP-P-042
OZONE FACILITATED DEGRADATION OF CAFFEINE USING CE-TIO2 CATALYST

Vuyolwethu O Ndabankulu
211507057 @stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Professor Sreekantha B Jonnalagadda

Environmental pollution is a global threat and the extent of its hazardousness is increasing day-by-
day due to the urbanization and heavy industrialization. Due to rise of population, the pharmaceutical
and agricultural industries have established immensely to meet the requirements. The effluents from
such industries includes remnants of organic substances like drugs, antibiotics, endocrine disruptors,

144


mailto:212503474@stu.ukzn.ac.za
mailto:211507057@stu.ukzn.ac.za

herbicides, and pesticides are as micropollutants appeared in water bodies at low concentrations in
recent time

The ozone initiated oxidation of caffeine in an aqueous system catalysed by different loadings of
ceria doped on titania was investigated under various pH conditions. Nano-catalysts with different
loadings of Ce on TiO2 were synthesised by sol-gel route and characterised by SEM, TEM, BET, and
P-XRD spectral techniques. The results showed that the material retained a highly ordered
mesoporous structure and possessed large surface area. Catalyst activity was evaluated for
degradation of caffeine. Effect of different oxidation methods based on their first-order rate constants
were compared. The combination of catalyst Ce-TiO2 and ozone aeration significantly enhanced the
degradation of caffeine compared to uncatalysed ozone (Os), through enhanced ozone decomposition
into OH radicals in aqueous solution and the oxidation of caffeine ensued via the free radical
mechanism. A Kinetic study exhibited the degradation in Ce-TiO./O3 followed the Langmuir—
Hinshelwood equation. Using Liquid chromatography-mass spectroscopy (LC-MS), degradation
products were analysed. One reaction intermediate and one final product were positively identified.

SCP-P-043

STRUCTURAL STUDIES OF CHELATED N”O (IMINO/AMINO)PHENOL NICKEL(II)
COMPLEXES AND THEIR CATALYTIC BEHAVIOUR IN ETHYLENE
OLIGOMERISATION REACTIONS

Makhosonke Ngcobo
209530997 @stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Professor Stephen Ojwach

Condensation reactions of 2-aminoethanol with salicyaldehyde or 2’hydroxyacetophenone in ethanol
gave ligands 2-[1-[(2-hydroxyethyl)imino]ethyl]phenol (L2) and 2-[[(2-
hydroxyethyl)imino]methyl]phenol (L2) respectively. Subsequent reductions of L1 and L2 with
NaBH; afforded the corresponding amine ligands 2-[1-[(2-hydroxyethyl)amino]ethyl]phenol (L3)
and 2-{[(2-hydroxyethyl)amino]methyl}phenol (L4). Reactions of ligands, L1-L4 with either NiCl
or NiBr2(DME) produced the nickel(11) complexes Ni(L1)Br2] (1), [Ni(L1)Cl2] (2), [Ni(L2)Cl:] (3)
and [Ni(L3)Br2] (4) respectively.

Structural elucidation of the compounds were performed using NMR and IR spectroscopies, mass
spectrometry, elemental analyses and single crystal X-ray crystallography for complex 3. All the
nickel(11) complexes formed active catalysts in ethylene oligomerisation reactions upon activation
with EtAICI; co-catalyst to afford mainly butenes (20 % - 100 %) and hexenes (31 % - 80 %) as the
major products. Higher catalytic activities of up to 11 830 kg mol* h™* were realised depending on
the complex structure and reactions conditions.
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SCP-P-044

COBALT OXIDE NANOPARTICLES OVER ZIRCONIA BASED SUPPORTS FOR
PREFERENTIAL OXIDATION OF CO IN A GENUINE REFORMATE GAS STREAM

Lindokuhle Ngema
213500030@stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Professor H B Friedrich and Dr A S Mahomed

Preferential oxidation of carbon monoxide has been identified as an effective route to remove trace
amounts of CO in the H-rich reformate gas stream which is obtained after the low-temperature water-
gas shift. Carbon monoxide is known to a have detrimental effect to the efficiency of the fuel reaction.
The CO concentration should be reduced to below 10 ppmv. Instead of noble metal-based catalysts,
cobalt oxide (C0304) is studied as an alternative due to its availability and lower cost. The purpose of
incorporation of zinc and manganese oxide into Zirconia is to improve O selectivity toward CO-

During Preferential oxidation, the following reactions take place:

CO oxidation: CO+0.502 — CO2

H> oxidation: H> + 0.5 O, — H20 (undesirable)

CO methanation: CO + 3H2 — CH4 + H20 (undesirable)

Water gas shift: CO + H20 < CO2 + H (reverse WGS undesirable)

The ZrO2, ZNno.01Zr0.9902-6, Mno.04Zr0.9602-5 and Mno 04ZNo.01Zr0.9502-5 Nanoparticles were synthesized
in one-step using a urea-assisted solution combustion method. Raman spectroscopy, XRD, BET,
SEM and TEM were used to study the electronic and structural properties of the synthesized zirconia
supports.

The synthesised catalysts will be tested under 1 vol. % CO, 1 vol. % O, 50 vol. % Hz and nitrogen
as the balance. The real reformate gas stream contains about 15 vol. % CO- and H2O. The synthesised
catalysts will be tested at ambient temperatures to 200 °C.
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SCP-P-045

PREVENTION OF SINGLET OXYGEN GENERATION
BY P-AMINOBENZOIC ACID

Wesley K Ng’etich
215082364 @stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Professor Bice Martincigh

Sunscreens are used to protect the skin from high energy ultraviolet radiation. An effective sunscreen
should be photostable and must not photosensitise any deleterious product. Singlet oxygen (*O2) is
an energetically rich intermediate involved in skin cancer development. Some organic sunscreens
can generate 'Oz via energy transfer from a triplet state excited molecule of an oxygen molecule (O2).
In solution, the presence of 'O can be followed by monitoring the bleaching of N,N-dimethyl-4-
nitrosoaniline (RNO). In this study, p-aminobenzoic acid (PABA) was investigated owing to its
photoinstability and 'O, photosensitising properties. Intercalation in MgAI-LDH (layered double
hydroxide) was used to improve the properties of PABA. The bleaching of RNO was significantly
reduced when PABA was intercalated in the LDH but the sunscreening properties were still
maintained. Consequently, intercalation of PABA is effective in reducing its deleterious properties.

SCP-P-046

EFFECT OF DOPING TEMPERATURES AND NITROGEN SOURCES IN GRAPHENE
DURING THERMAL TREATMENT

Nonjabulo Ngidi
208527155@stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Professor Vincent O Nyamori

Graphene, a 2D allotrope of carbon, has infiltrated many research fields because of its outstanding
properties[1]. It is substitutional doped with different heteroatoms to tailor the electronic, chemical and
structural properties. Moreover, the presence of heteroatoms can act as defective centres in the basal
plane, and these centres enhance the electrochemical activities of the surface of graphene[2]. As of
recent, there has been growing research focus on heteroatoms such as, nitrogen and boron in doping
of graphene. Nitrogen-doped graphene are typically synthesised through four main approaches, i.e.,
thermal treatment, arc discharge, hydrothermal/solvothermal treatment, and chemical vapour
deposition (CVD). However, the CVD is the most commonly used synthetic method because it
produces high yield of nanomaterials in good quality.

In this study, we aimed at the synthesis of nitrogen-doped doped graphene via a CVD method. A
nitrogen source of 4-nitroaniline and 4-aminophenol with variable doping temperatures (600, 700 and
800 °C) were employed in the production of nitrogen-doped graphene. Nitrogen-doped graphene
was characterised using transmission electron microscopy, scanning electron microscopy, energy
dispersive X-ray spectroscopy, elemental analysis, Raman spectroscopy and Brunauer-Emmett-
Teller surface area analysis. The nitrogen-doped graphene (Figure 1) exhibited a good lamellar structure,
and rich wrinkles structures on the surface when observed under scanning electron microscopy.
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Figure 1: SEM morphology of (a) graphene oxide, nitrogen-doped graphene from a nitrogen source
of (b) 4-nitroaniline and (c) 4-aminophenol at a reaction temperature of 800 °C
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SCP-P-047

SYNTHESIS AND CHARACTERISATION OF SUPPORTED CATALYSTS FOR THE
ELECTRO-OXIDATION OF GLYCEROL

Talent Ngwenya
211507267 @stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Dr Mzamo L Shozi and Dr Nolwazi Nombona

Glycerol is a byproduct in the production of biodiesel. Recently, efforts have been made in developing
efficient electrochemical conversion technologies to produce value-added chemicals and/or energy
from biomass-derived oxygenates such as glycerol. The electrocatalytic conversion of glycerol is a
promising technology that can produce valuable chemicals such as dihydroxyacetone (DHA),
glyceraldehyde, and glyceric acid by selective oxidation reaction [1]. Full glycerol oxidation has
been considered a promising reaction for direct alcohol fuel cells (DAFC). The production of fine
chemicals like DHA, glyceradehyde and hydroxyacetone amongst other chemicals have been of
interest. DHA can be used for various fine chemicals, its most remarkable application is in cosmetic
formulation as self-tanning agent, while hydroxyacetone is a platform chemical for the
electrocatalytic synthesis of acetone and 2-propanol chemicals. Glyceraldehyde is normally used as
an intermediate compound for carbohydrate metabolism [2].

Supported catalysts (15wt.% CuO/CeO2; 15wt.% C0304/Ce02, 15wt.% Fe,03/CeO2) were prepared
via wet impregnation. Characterisation of the prepared catalysts was done by, ICP-OES to confirm
metal oxide loading, BET surface area measurements, X-ray diffraction (XRD) to confirm metal
oxide phases present, Transmission electron microscopy (TEM) to determine particle size and
scanning electron microscopy (SEM) to study the surface morphology of the catalysts.
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SCP-P-048

EFFECT OF RARE EARTH SAMARIUM ION (SM3") ON STRUCTURAL AND
MAGNETIC PROPERTIES OF ZnosMnosSmxFe2-xOa

T Amos Nhlapo
Sipho03@yahoo.com
School of Chemistry and Physics
Supervised by Dr Thomas Moyo

The ZnosMnosSmyFe>xO4 (0 > x < 0.05) nano ferrites were synthesised by glycol thermal procedure.
The as-synthesised powders were analysed X-ray diffraction, Fourier transform Infrared-red
spectrometer  (FTIR), transmission electron  microscope (TEM) vibrating sample
magnetometer,(VSM ), A mini-cryogen free measurement and room temperature Madssbauer
measurements were carried out to study the structural and magnetic properties of compounds. The
grain sizes and in a nanometer scale ranging 14 tol6 nm. The lattice parameters are ranging from
8.429 and 8.445 A. The decrease in magnetisation and coercive fields for all the samples due increase
in Sm3* content at room and isothermal temperatures is observed for all samples. The room
temperature magnetisation and Madossbauer measurements were recorded to obtain magnetic
properties. All samples showed the paramagnetic nature

SCP-P-049

OZONE INACTIVATION OF ESCHERICHIA COLI AND STAPHYLOCOCCUS AUREUS
IN WATER: THE INFLUENCE OF SELECTED WASTEWATER PREVALENT
ORGANIC SOLVENTS

Isaac Ofori
214584712 @stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Professors Sreekantha B Jonnalagadda and Johnson Lin

Ozone absorption, stability and reactivity in water are critical distinguishing factors for efficiency in
either micro pollutants abatement or microbial inactivation. These are also largely, a function of the
nature of the dissolved organic matter in the water matrix. In the present study, the influence of four
water soluble organic solvents commonly discharged from industrial lines into wastewater systems
viz: ethanol, methanol, ethyl acetate and dimethyl sulfoxide (DMSO) on ozone inactivation of
Escherichia coli (ATCC 25218) and Staphylococcus aureus (29213) in water was explored. An ozone
bubbling-time dependent absorption (up to 12 min) and decomposition rate monitored
spectrophotometrically in the presence of 2.5 % and 5 % concentrations of each organic solvent with
their consequent effect on bacteria inactivation were determined. The inactivation curves were
described by the Incomplete gamma Hom model. Relatively, higher residual concentrations of
absorbed ozone per unit bubbling time were obtained for the solutions of ethyl acetate and DMSO in
comparison to methanol and ethanol. Ozone stability was significantly enhanced in solutions
containing DMSO or ethyl acetate which was characterised by a lower pseudo- first order
decomposition rate constants in DMSO (k¢ = 3.381 x 102 M1s™) and ethyl acetate (k¢ = 4.45 x10
M-st) solutions and in contrast with methanol (ks =1.13 x10? M?s? ) where the rate of
decomposition was rather accelerated. The faster absorption and stability of ozone in ethyl acetate
and DMSO corresponded with an observed increase in the log inactivation of E. coli and S. aureus
by approximately 2- folds in relation to methanol at comparable conditions. These findings are
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significant to the determination or prediction of the lifetime of ozone for efficient disinfection or
pollutants oxidation in industrial wastewater treatment systems.

SCP-P-050

THE DISTRIBUTION AND BIOACCUMULATION OF HEAVY METALS IN
CELOSIA TRIGYNA L AND SOIL FROM NORTHERN NIGERIA

Adebimpe Esther Ofusori
214585733 @stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Professor Sreekantha B Jonnalagadda and Dr Roshila Moodley

In this study, the elemental distribution of heavy metals in the leaves, stem, roots and soil of Celosia
trigyna L were determined from samples taken from ten different sites in the northern part of Nigeria.
The concentration of the total and bio-available elements in the soil samples were determined with
their P", Cation exchange capacity (CEC) and Soil organic matter (SOM). The metals in the leaves
were found to be in decreasing order of Ca .> Mg>>Fe >Mn >Zn>Cu>As>Pb>Ni>Co >Cd
while the distribution of metals in the soil were in the decreasing order of Ca > Fe > Mg > Zn > Pb >
Cu > As > Ni > Co > Cd. The results show accumulation and exclusion of certain elements by the
plant as observed in the noticeable changes in the concentrations of these element.

Hierarchical cluster analysis shows that Ca, Cu, Co and Cd, Fe, Pb are from common sources. The
plant accumulates Ca and Mg while Cr and Se were excluded in all parts of the plant examined. The
concentration of toxic metals (As, Cd, Pb) in the plants for most sites were within the acceptable
limits by the Department of Health, hence the leaves are safe for human benefits.

SCP-P-051

SYNTHESIS AND CHARACTERISATION OF IONIC LIQUID MODIFIED
NANOCOMPOSITES FOR USE AS ADSORBENTS IN WATER REMEDIATION

Deborah Ogunleye
216077006@stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Dr Brenda Moodley

Water is a scarce commodity all around the world and our current water sources such as rivers are
being further polluted by inadequate wastewater treatment, where the so-called “treated” water
eventually makes its way back into our rivers. The discharge of wastewater in the environment has
adverse effects on humans and animals due to the presence of organic pollutants such as pesticides,
polychlorinated biphenyls (PCBs), polycyclic aromatic hydrocarbons (PAHs) and pharmaceuticals
and personal care products (PPCPs). Consequently, an effective method of wastewater treatment is
needed to remove these pollutants from wastewater. Therefore, this work aims at developing a
suitable nanocomposite material effective for the removal of pollutants from water.

Graphene oxide (GO) was modified with magnetite to obtain GO-magnetite composite. This GO-
magnetite was further composited with a long chain imidazolium based ionic liquid (IL) to obtain
GO-IL-magnetite nanocomposite. The hybrid nanocomposite combines the unique and synergistic
properties of the individual components, for the removal of organic pollutants in water.
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Magnetite offers the unique advantage of efficient industrial separation with the aid of a magnet, the
graphene oxide also aids in adsorption because of its good surface area and © system, while the ionic
liquid confers hydrophobic properties to the composite, which ensures high adsorption capacity of
organic pollutants in water treatment. Co-precipitation was used in the synthesis of GO-magnetite
composite, and post impregnation was used in the synthesis of GO-magnetite-IL composite.

The synthesised materials were characterised using scanning electron microscopy (SEM),
transmission electron microscopy (TEM), nuclear magnetic resonance spectroscopy (NMR) and
fourier-transform infrared spectroscopy (FTIR). The results revealed the successful synthesis of all
nanomaterials.

SCP-P-052

DETECTION OF SYNTHETIC POLYCYCLIC MUSKS IN SEDIMENTS OF THE
UMGENI AND MSUNDUZI RIVERS IN KWAZULU-NATAL, SOUTH AFRICA

Jeremiah Oluleye
212562458 @stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Professor Bice Martincigh

Synthetic polycyclic musks (SPMs) are emerging contaminants mostly arising from personal care
products where they are widely used as fragrances in cosmetics, soaps, shampoos, detergents,
deodorants, lotions, perfumes, food, cleaning products, cigarette additives and other products. They
are ubiquitous contaminants as well as lipophilic in nature. They are widely present in environmental
samples, for example in water sources, because they are continually released into the aquatic
environment and, due to their lipophilicity, they tend to be persistent and accumulate in sediments,
sludge, water, soil, aquatic life, air, marine mammals, human breast tissue and breast milk. These
SPM compounds are considered endocrine modulators as they affect fish embryo and larva stage
development, and are even carcinogenic and impair fertility in rats. An investigation of these SPMs
was prompted because they are observed to be only partially eliminated in sewage treatment plants,
and there is an increasing trend in their production volume and usage. Currently, there is a paucity
of data from Africa on these substances, since they are not commonly monitored. There is no
information on their concentrations and distribution in KwaZulu-Natal rivers, especially the two
rivers of interest, namely, the uMngeni and Msunduzi rivers. These rivers have anthropogenic,
agricultural and industrial activities as well as return flow from different wastewater treatment plants,
dams and tributaries along their courses.

Sediment samples were collected at eighteen sites along the courses of these two rivers for the
summer season in January 2015. The sediment samples were dried in a clean drying room and
partitioned into different mesh sizes with a sieve. Extraction of the sediments was carried out with
the aid of an ultrasonic bath and hexane/acetone (1:1) as the extracting solvent. The extracts were
cleaned by using silica gel and anhydrous sodium sulfate. Quality assurance and quality control
measures were ensured. The sediment samples were analysed for SPMs by means of gas
chromatography-mass spectrometry. The method has a good recovery of 78 to 120% with an intra-
day and inter-day percentage relative standard deviation (%RSD) observed to be <7%. Results
obtained indicate the presence of the SPMs of interest in the sediment samples of the uMngeni and
Msunduzi Rivers except at Camps Drift where the concentration is observed to be lower than the
limit of detection.
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SCP-P-053

SYNTHESIS, CHARACTERISATION, BIOLOGICAL EVALUATION AND
COMPUTATIONAL STUDIES OF PYRAZOLE HYBRID

Ebenezer Oluwakemi
EbenezerO@ukzn.ac.za
School of Chemistry and Physics
Supervised by Dr P Singh and Professor N Koorbanally

In the search of new antimicrobial agents and following the rational approach of drug designing, a
new 1,3,4-trisubstituted pyrazole derivatives have been synthesised by hybridisation with
thiazolidinone using 2, 4-dintrophenylhydrazine as a key starting material. Vilsmeier Haack reagent
was reacted with the imines intermediate and NaHCO3 was used to break the immonium complex to
form 2,4-dinitrophenylpyrazole-4-carboxaldehyde derivatives. All the final motifs have been
screened for their preliminary in vitro antibacterial activity against a panel of pathogenic strains of
Gram-positive and Gram-negative bacteria and most of them showed high activities. The structures
of newly synthesised compounds were characterised by IR, *CNMR, *HNMR, and HRMS. Further,
molecular docking of synthesised compounds into the binding site of the crystal structure of E.
coli MurB enzyme (PDB Id: LMBT), to compare the theoretical and experimental results of these
compounds. Docking scores and H-bonding interactions of the ligands are in good agreement with
the in vitro results and most of the synthesised compounds have considerable binding energies and
greater affinity towards the active site of E.coli MurB enzyme. Thus, they can be further optimised
and developed as lead compounds.

SCP-P-054

SYNTHESIS AND CHARACTERISATION OF FUNCTIONALISED TERPYRIDINE
SILVER(1) COMPLEXES AND THEIR BIOLOGICAL ACTIVITY

Maxime Lynn Pillay
215029597 @stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Dr Bernard Owaga and Professor Sreekantha Jonnalagadda

A few studies focus on the biological activities of copper and zinc terpyridine complexes™?, with
results that show that the two metal complexes have a broad range of pharmacological activity such
as antibacterial and antifungal F1. It is well known that the presence of a metal centre often enhances
the biological activity of a complex rather than the free ligand ™, hence the biological activity of the
silver(l) terpyridine complexes are to be studied here. The synthesis and characterisation of Ag(l)
terpyridine complexes derived from substituted terpyridine ligands by a multistep procedure will be
described. The complexes have been synthesised via stirring under ambient conditions at equimolar
ratios 1, and were obtained in moderate to good yields. Characterisation was done using a range of
techniques, such as FT-IR, *H and 3C NMR, UV/Vis spectroscopy, ESI-MS and elemental (CHN)
analysis. The antimicrobial properties of the synthesised silver(l) complexes, of the general formulae:
[Ag(tpy)(SCN)I,  [Ag(tpy)(CN)],  [Ag(tpy)(OAc)], and [Ag(tpy)(CD] (with tpy = 4-
methoxyterpyridine,  2-methoxyterpyridine,  4-hydroxyterpyridine,  4-chloroterpyridine,  2-
pyridineterpyridine, 3-pyridineterpyridine, furan-terpyridine and thiophene-terpyridine) will be
conducted for four human pathogens, namely, Escherichia coli, Staphylococcus aureus, Salmonella
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typhimirium and Candida albicans. This will be done using the well-diffusion method, and the
resulting MIC values will be reported herein.

1) Metal salt, MeCN

2) Stirring, 24 hrs, rt, Ar
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SCP-P-055

ASSESSMENT OF THE IMPACT OF REFORESTATION ON SOIL AND
RIVER WATER QUALITY BASED ON ORGANIC CHEMICAL POLLUTANTS

Vishalan Pillay
209502441 @stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Dr Brenda Moodley

This project is part of the Community Reforestation Research Programme (RR), which is part of the
research programme initiated by the Durban Research Action Partnership (D’RAP). D’RAP is a joint
initiative between the eThekwini Municipality (EM) and the University of KwaZulu-Natal (UKZN).
The project aims to assess the impact of the eThekwini Municipality reforestation project on the
quality of the soil within the reforestation sites, and water from the nearby rivers (White and Black
Mhlasini) situated at the reforested Buffelsdraai area. The levels of organic pollutants will be
monitored from the analysis of soil, sediment and river water. The selected pollutants for the analysis
are polyaromatic hydrocarbons (PAHSs) and pesticides, which have been utilised previously during
the sugarcane farming period in this area. The 16 PAHSs to be analysed as stated on the Environmental
Protection Agency (EPA) list of priority pollutants are as follows: naphthalene, acenaphthylene,
acenapthene,  fluorine,  phenanthrene, anthracene, fluoranthene, pyrene, chrysene,
benzo[a]anthracene, benzo[b]fluoranthene, benzo[k]fluoranthene, benzo[i]fluoranthene,
benzo[a]pyrene,  benzo[e]pyrene, indeno[1,2,3-cd]pyrene,  dibenzo[a,h]anthracene, and
benzo[g,h,i]perylene. The pesticides to be assessed were chosen based on those previously used on
the reforestation site; these are hexazinone, oxamyl, and acetochlor. The soil and sediment samples
will undergo ultrasonication extraction and liquid-liquid extraction will be used for the water samples.
Gas chromatography mass spectrometry (GCMS) will be used to analyse the extracts. The data
collected should support the hypothesis that the levels of organic pollutants decrease over the years
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as a result of them being absorbed by the planted trees. This will allow for a better understanding of
the positive effects of reforestation and assist management in future planning to broaden the
reforestation project.

SCP-P-056

CATALYST-FREE GREEN SYNTHESIS OF NEWLY SUBSTITUTED
PYRAZOLOI[3,4-B] PYRIDINES IN WATER/ETHANOL
UNDER ULTRASOUND IRRADIATION

Nhlanhla Shabalala
209520940@stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Professor Sreekantha Jonnalagadda

A simple, catalyst-free, green synthetic protocol is described for the one-pot five-component
synthesis of pyrazolo[3,4-b] pyridines via multicomponent reaction (MCR) of aromatic aldehydes,
phenylhydrazine and ethyl acetoacetate, malononitrile and ammonium acetate in water/ethanol
mixture under ultrasound irradiation. This protocol avoids traditional chromatography and
purification steps and it affords highly selective conversion with no by-products.
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Scheme: Multicomponent synthesis of pyrazolo[3,4-b] pyridine derivatives.

Pyrazoles form part of countless pharmaceutical agents, drug candidates, photoactive materials as
well as natural products. Hence their motif is contained in numeral drugs such as Celecoxib (non-
stereoidal drugs used for treatment of arthritis and acute pain), Fipronil (insecticide) and Viagra (used
to relax muscles and increase blood flow to particular areas of the body) among others. Thus,
pyrazoles have become compounds of interest in organic and medicinal chemistry.[1]

Water improves the greenness of MCRs in that it is non-toxic and non-flammable, and most of all it
accelerates MCRs by increasing reaction rates, providing selective products, and allows easy
separation of the products. Following the path of green chemistry, MCRs in water reduces the
generation of unwanted by-products and thus the preferred product is obtained in high yields.
Ultrasound energy affects chemical reactions, by increasing surface area between reactants,
accelerating dissolution and renewing the surface of the solid reactant or catalyst. The application of
ultrasound irradiation to the reaction disturbs the binary solvent structure thus allowing easier
solvation and so enhanced reaction rates. The addition of ethanol in water accelerates the rate of
solvolysis and therefore reaction rates.[2]
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SCP-P-057

SYNTHESIS OF ZINC OXIDE NANOPARTICLES USING EXTRACTS/
ISOLATED COMPOUNDS FROM DOMBEYA ROTUNDIFOLIA

Bongisiwe Shelembe
207507684 @stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Dr Roshila Moodley and Dr Karin Pruessner

Synthesis of nanoparticles using plant extract has been the object of several studies aimed at
developing cheap and effective biological and biomedical applications. Dombeya rotundifolia known
as ‘Nhliziyonkulu’ belongs to the family Sterculiaceae is known for its medicinal purposes in Africa.
Methanolic extract of the bark of Dombeya rotundifolia was analysed for secondary metabolites by
fractionating the extract by Column Chromatography. The isolated compounds together with crude
extracts (methanol and aqueous) were used to synthesise zinc oxide nanoparticle. Nuclear Magnetic
Resonance (NMR), Fourier Transformed Infrared (FT-IR), Ultraviolet Visible spectroscopy (UV-
Vis) were used to identify and characterise isolated compounds, while Transmission Electron
Microscopy (TEM), Scanning Electron Microscopy (SEM), X-ray Powder Diffractometry (XRD),
UV-Vis, and FT-IR were used to confirm and characterise synthesised nanoparticles. About 7
compounds were isolated from both partitioned extracts which are: f-amyrin, sitosterol, taraxerol,
oleanolic acid, sitosterol-3-0-glucoside, catechin and sucrose. EDX spectra confirmed the chemical
composition of the ZnO nanoparticles synthesised from isolated compound.

SCP-P-058

FACILE HYDROTHERMAL SYNTHESIS AND CHARACTERISATION OF
REDUCED GRAPHENE OXIDE (RGO)-TITANIA (T102) NANOCOMPOSITE

Hassan Shoyiga
215082429 @stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Professor Vincent Nyamori

In the recent times, there is an increased interest in the designing of graphene-based hybrid-
nanocomposite materials applied in photovoltaic cell (PV) in order to improve its efficiency.
However, to optimise the performance of PV cells, reduced graphene oxide (RGO) doped with
different weight percent loadings of TiO> were synthesised, using hydrothermal technique. Reduced
graphene oxide-TiO> (RGOT) nanocomposite were fully characterised using X-ray diffraction,
scanning electron microscopy (SEM), transmission electron microscopy (TEM), high resolution
transmission electron microscopy (HRTEM), Brunauer-Emmett-Teller specific area analysis, Raman
spectroscopy, Fourier transform-infrared spectroscopy FT-IR spectra, thermogravimetric analysis,
inductively coupled plasma-optical emission spectrometry and photoluminescence. The TEM results
established that TiO2 nanoparticles were evenly dispersed on the surface of graphene sheets with 15
nm particle size. Also, selected area electron diffraction (SAED) pattern confirms the anatase
structure of TiO- in the nanocomposite. The observed properties of the reduced graphene oxide-TiO>
nanocomposite, makes it a promising photoactive material in optimising the efficiency of PV cells.
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SCP-P-059

THE POTENTIAL OF PLANT POLYPHENOLS AS
NATURAL PHOTOSTABLE SUNSCREEN ACTIVES

Serina Pooja Sowman
211522631 @stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Professor B S Martincigh

Protection from the sun dates back to prehistoric times as a measure against the deleterious effects of
solar ultraviolet (UV) radiation. Overexposure too this harmful UV radiation is a leading cause of
pathological changes of the skin, such as erythema and the worst being skin cancer. Due to this, sun
protection was developed to decrease the risk of skin cancer and other skin problems. Commercial
sunscreen products contain UV filter substances that were designed to protect human skin from
erythema. These sunscreen products incorporate chemical UV-absorbing compounds and physical
blockers that allow UV light to be reflected, scattered or absorbed, thereby minimising the detrimental
effects caused by sunlight. This research discusses the use of certain organic UV absorbers and their
importance in protection against the effects of UV radiation. These absorbers include the commonly
used dibenzoylmethanes and benzophenones.

The issue faced with certain UV absorbers are that they susceptible to photodegradation over time,
they provide protection only over a small wavelength region and their degradation products can be
phototoxic. This causes a significant problem in sunscreen products as their efficacy is reduced. The
limitations in photostability of some of these chemical absorbers found in commercial sunscreen
products will be discussed. This has led to research on finding an alternative solution that can provide
beneficial protection and maintain photostability. Interest was drawn to the plant kingdom for a more
natural source of sunscreen actives. Since plants have developed various photoprotection
mechanisms to counter enhanced levels of UV radiation, polyphenols in plants have strong UV-
absorbing properties that cover a broad spectrum, as well as excellent antioxidant activity. Therefore,
they can play a dual role by acting as both natural absorbers of harmful radiation and quenchers of
free radical damage also caused by sunlight.

SCP-P-060

OCCURRENCE OF SELECTED PHARMACEUTICALS AND THEIR METABOLITES
IN SEDIMENT AND WATER OF THE ISIPINGO RIVER

Lemien Thavarayan
212526086 @stu.ukzn.ac.za
School of Chemistry and Physics
Supervised by Dr Brenda Moodley

The occurrences of pharmaceuticals and personal care products as emerging organic contaminants
(EOCs) have been reported in several developed countries with only a few coming from developing
countries. There is currently scarce information on the fate of pharmaceuticals and personal care
products (PPCPs) especially their metabolites in several matrices of African countries. Thus, this was
the motivation for this investigation of ten PPCPs (2 anti-inflammatory, 1 central nervous system
stimulant, 1 anticonvulsants, 1 antibiotic and 5 metabolites) in sediments, surface water and
wastewater from the Isipingo River in the province of KZN, South Africa. These compounds were
chosen based on data of the most used pharmaceuticals in KZN [1]. Further motivation comes from
the limited research of seasonal occurrences worldwide, leading to the limited knowledge of the life
span of these contaminants within the environment.
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The following investigation proceeded through a developed method on the LC-PDA-MS. Two types
of binary solvent systems had been investigated with 0.1 % formic acid in acetonitrile and water
having separated all 10 compounds (resolutions > 2) within 13 minutes. The linearity of the method
fell in the range of 50 — 10000 pg/L whereas the limit of detection (LOD) and limit of quantification
(LOQ) of the water samples ranged between 0.001 — 0.031 pg/L and 0.003 — 0.096 pg/L respectively.
Inter-day and intra-day precision analysed at 20, 500 and 8000 pg/L on a model mixture produced
%RSDs which were below 5 %. Three solid phase extraction (SPE) columns (Oasis HLB, Strata-X,
Sep-pak) were evaluated for the pre-concentration of water samples with higher extractions reported
for Oasis HLB. A further increase in recoveries was achieved with Oasis HLB at pH 3.3. Recoveries
for tap water and surface water were in the range of 52.3 — 112 % and 56.2 — 109.1 %, respectively.
Extraction of sediment proceeded with the aid of an ultra-sonication bath and further cleaned by SPE,
using the Oasis HLB. Three individual extraction solvents (methanol, acetone and ethyl acetate) was
evaluated to which acetone and methanol showed good recoveries on its own however, increased
recoveries were reported when both solvents had been combined in a four step extraction. The final
LOD and LOQ of the developed extraction method for sediments was 0.002 — 0.06 ng/g and 0.006 —
0.191 ng/g respectively. This method was then used to quantify the investigated PPCPs in real life
samples from the Isipingo River.

References
1. ImpactRx About Us. http://www.impactrx.co.za/about-us retrieved on the 3/10/2016  ImpactRx (2013)
info@impactrx.co.za.

SCP-P-061
OXIDATION OF RESVERATROL BY BIOLOGICALLY RELEVANT OXIDANTS

Thabani Malusi Xulu
xuluthabanimalusi@gmail.com
School of Chemistry and Physics
Supervised by Dr B A Xulu

Resveratrol (trans-3,4°,5-trihydroxystilbene; ResOH); a natural polyphenolic compound present in
grapes and red wine is famed for its multiple biological activities including antioxidant and anticancer
properties. Herein; we disclose that resveratrol reacts with HOCI, an antimicrobial agent produced
by activated neutrophils via the transfer of CI* to the 4’-OH group and not the aromatic A ring of
resveratrol as reported in literature. A transient species 4’-phenoxyl radical (ResO-) was identified as
the major reaction product and its presence was demonstrated by the stopped-flow
spectrophotometry, electron paramagnetic resonance (EPR) spectroscopy with spin trapping and
detection of the resulting adduct by LC-MS. The preliminary kinetic studies indicate that resveratrol
react rapidly with HOCI (k = 10* M.s1) making resveratrol partly responsible for DNA protection
against myeloperoxidase induced tissue damage.
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SCP-P-062

OPTICAL PROPERTIES OF ATMOSPHERIC AEROSOL OVER SIMONS TOWN,
WESTERN CAPE OF SOUTH AFRICA: ROLE OF FOREST FIRE

Abdulaziz Yakubu
chettyn3@ukzn.ac.za
School of Chemistry and Physics
Supervised by Professor Naven Chetty

The optical characteristics of atmospheric aerosol over Simons Town was investigated over a period
when the AERONET data for the site was most consistent and satellite data are concurrently
available. The maximum aerosol loading was observed to have a mean monthly value of
0.113(std dev 0.116) in August at the time when winter rain was winding down while the minimum
mean value was found to be 0.057(std dev 0.018) in June when downpour was appreciable high.
Angstrom exponent was found to have minimum value of 0.231(std dev 0.049) in July at a period
suspected to be dominated by fine mode aerosol and maximum value 1.128(std dev 0.235) in
August. The minimum and maximum precipitable water 1.076(std dev 0.265) in July and
2.404(std dev 0.653) in January respectively represent shift in the hygroscopic condition of the
atmosphere from winter to summer. Diurnal variation for all three parameters aerosol optical depth
(AOD), Angstrom exponent and precipitable water or water vapour content (WVC) exhibit an
important form such that both AOD and WV C follows similar pattern with most activities occurring
during the day especially in the afternoon, while Angstrom was less active and low about the same
period. Finally, we studied the link between famous Western Cape veld fire and AOD by monitoring
frequency of fire and thermal anomalies (hotspot count) via MODIS MIRS data. We observed that
AOD increased significantly with hotspot counts and noticed such increase was more spelled during
the hot dry summer period.
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SE-P-001

POST TREATMENT OF ANAEROBICALLY TREATED DOMESTIC WASTEWATER IN
A VERTICAL FLOW CONSTRUCTED WETLAND: EXPERIENCES FROM
FIRST PILOT DEWATS IN SOUTH AFRICA

Preyan Arumugam
205500752 @stu.ukzn.ac.za
School of Engineering
Supervised by Professors Chris Buckley and Ademola Olaniran

The development of decentralised wastewater treatment systems (DEWATS) in South Africa began
in 2010 when the first pilot DEWATS was commissioned in eThekwini (Durban). Primary treatment
is facilitated in a settler, anaerobic baffled reactor (ABR) and anaerobic filter (AF). Reuse of the
treated effluent is intended for irrigation to alleviate the demand of fresh water supply. However,
during heavy rainfall, the anaerobically treated effluent is diverted to a vertical flow constructed
wetland (VFCWs) for further treatment for discharge if national discharge limits are met. This study
aimed to describe the operation of the VFCW and evaluate its performance with generally accepted
design standards. The VFCW was constructed at half the recommended depth to maintain the
hydraulic gradient to the trunk sewer with a design daily flow of 13.87 m/d and hydraulic loading
rate (HLR) of 0.15m/d. A physically analysis of the VFCW indicated low loadings per dose (0.02m/d)
at an average of 6 doses/d. In addition, the distribution of the influent on the bed surface was poor
leading to dead/dry zones. Furthermore, the filter layer contained unwashed river sand (0—4 mm) as
compared to fine gravel (2-4 mm) as per the design plans of the VFCW. Average removal efficiencies
of COD, NHs4-N, TN, PO -P, TP and TSS were 73.4, 77.1, 29.6, 59.1, 9.8 and 84.4 %, respectively.
Mean effluent NH4-N and NOs-N concentrations surpassed the discharge limits, restricting discharge
of the final effluent. In April 2017, high hydraulic loadings led to permanent failure of the mechanical
siphon, resulting in continuous flow to the VFCW and ponding on the surface. The VFCW was shut
down in June 2017 for repair and modification.

SE-P-002

ANALYTICAL BER OF OFDM POWER LINE COMMUNICATION AT
DIFFERENT IAT OF IMPULSIVE NOISE

Steven O Awino
215080505@stu.ukzn.ac.za
School of Engineering
Supervised by Professor T J O Afullo and Dr P O Akuon

In this paper, we present analytical performance evaluation of OFDM broadband power line
communication channel with impulsive noise. A random signal is generated, modulated using BPSK
modulation over OFDM and transmitted through a low-voltage electrical power line channel with
impulsive noise. Herein, we apply the popular Middleton’s class A noise model in our simulations.
By this way, the real conditions on the PLC channel are portrayed in an accurate way. Performance
analysis of the system is then done by computing and plotting the Bit Error Rate (BER) versus the
signal-to-noise ratio (SNR) of received data at the receiver. Finally, the influence and effects of
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different inter-arrival times (IAT) of the impulsive noise on the transmitted data in the PLC channel
are examined analytically.

Index Terms - Power Line Communication (PLC), orthogonal frequency division multiplexing
(OFDM), binary phase shift keying (BPSK) modulation, bit error rate (BER), interarrival time (1AT)

SE-P-003

BANDWIDTH EFFICIENCY IMPROVEMENT FOR M-QAM UNCODED SPACE-TIME
LABELLING DIVERSITY

Buthanani Dlodlo
216074314@stu.ukzn.ac.za
School of Engineering
Supervised by Professor Hongjun Xu

Uncoded Space-Time Labelling Diversity (USTLD) is a recent space-time block coded system, which
eliminates the need for channel coding and bit interleaving. The first objective of this study is to
introduce a high-rate M-ary quadrature amplitude modulation (M-QAM) USTLD that retains the error
performance of the existing USTLD. This is achieved by first expanding the existing USTLD code
via unitary transformation. Unitary transformation does not expand the resulting modulation alphabet,
thus preventing the undesirable increase of the peak to average power ratio of the modulated signal.
Trellis code-aided mapping of additional bits to the expanded code is then employed, in order to
increase the code rate, while counteracting the likely error performance loss due to unitary
transformation.

The second objective is to present an analytical bound to quantify the average bit error rate (BER)
performance of the high-rate USTLD, with Viterbi algorithm-based detection over independent and
identically distributed Rayleigh frequency-flat fast fading channels.

Analytical results are validated by Matlab simulation results, which show that derived bounds closely
predict the BER performance at high signal-to-noise ratio (SNR) values. Bandwidth efficiency and
error performance comparisons with the existing USTLD show that the high-rate M-QAM USTLD
closely matches the BER performance of the existing USTLD with improvement in bandwidth
efficiency. The high-rate scheme using 16QAM achieves a minimum of 12.5% increase in bandwidth
efficiency, while the scheme using 64QAM realises an 8.3% increase. However, the employed Viterbi
algorithm-based detector increases the computational complexity at the receiver making the high-rate
scheme less energy efficient.
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SE-P-004
SUGAR CANE JUICE CONCENTRATION USING GAS HYDRATE TECHNOLOGY

Parisa Doubra
216072592@stu.ukzn.ac.za
School of Engineering
Supervised by Professors Paramespri Naidoo, Amir H Mohammadi,
Deresh Ramjugernath and Dr Wayne Nelson

Various treatment methods, including evaporation, membrane and freezing separation technologies,
are used to concentrate sugar cane juice. Evaporation is the traditional and most commonly used
method, however, the juice is very sensitive to heat which can alter its colour and flavour. The use of
membranes is a developing technology whereby juice can be concentrated up to 70 % (m/m) sucrose;
however, capacity and downtime for cleaning and maintenance are some of the drawbacks. Freezing
is another developing technology, applicable to sensitive materials, with reported concentrations of
up to 20-40 % (m/m) solids. It, however, results in high energy costs and a lengthy processing time.
Gas hydrate separation is an emerging technology which concentrates fruit juice by trapping the
moisture in water cages. The advantages, drawbacks and feasibility of the different separation
methods of juice concentration have been investigated. In the processing of sugar cane to produce
sugar crystals, the clarified juice is concentrated in a multi-effect evaporator train to 60 % (m/m)
sucrose. Thomsen et al. (2009), Li et al. (2015) and Smith et al. (2016) investigated sucrose
concentration using the gas hydrate based method.

For this study, new equipment, with a 750 ml gas hydrate reactor vessel, has been designed in the
Thermodynamics Research Unit to investigate the effect of juice concentration with sampling of the
concentrate to analyse the final sucrose content. Kinetics studies will also be performed to assess the
induction time, crystal size as well as rate of hydrate formation.

Key words: juice concentration, hydrate technology, separation technology

SE-P-005

ENVIRONMENT-ADAPTATION BASED HYBRID NEURAL NETWORK FOR SIGNAL
PROPAGATION LOSS PREDICTION IN
MICRO-CELLULAR ENVIRONMENT

Chika Ebhota
216075533@stu.ukzn.ac.za
School of Engineering
Supervised by Professor Viranjay M Srivastava and Dr Joseph Isabona

In the design and placement of radio base station transmitters, the accurate field signal power
prediction and modelling is of critical importance. In this work, an adaptive neural network predictor
which combines multilayer perception (MLP) and adaptive linear element (Adaline) is proposed for
enhanced signal power prediction in microcellular urban environments. The prediction accuracy of
the proposed Hybrid adaptive neural network predictor was tested and evaluated using experimental
field strength data acquired from LTE radio network environment with mixed residential, commercial
and cluttered building structures. By means of first order statistical performance evaluation metrics
using regression coefficient (R), root mean squared error (RMSE), standard deviation (STD), mean
squared error (MSE) and mean absolute error (MAE), the proposed adaptive hybrid approach provide

161


mailto:216072592@stu.ukzn.ac.za
mailto:216075533@stu.ukzn.ac.za

a better prediction accuracy compared to the standard multilayer perception ANN prediction
approach. The superior performance of the hybrid neural predictor can be attributed to its capability
to learn, adaptively respond and predict the fluctuating patterns of the reference propagation loss data
during training.

SE-P-006

EVALUATION OF HARMONIC/THD ON A 12 PULSE CONVERTERS AND METHODS
OF IMPROVING HARMONIC USING
PASSIVE THREE PHASE HARMONIC FILTERS

Peter Gbadega
Gbadegapeter@ukzn.ac.za
School of Engineering
Supervised by Dr Akshay Saha

As a result of different types of conversion purposes lots of harmonic is obtained in DC operated
power system. Our goal is mainly to minimize the harmonics at a certain level. Harmonics are electric
voltages and currents that appear on the electric power system as a result of non-linear electric loads.
Non-linear loads include common office equipment such as computers and printers, Fluorescent
lighting, battery chargers and also variable speed drives. Harmonic components should be reduced as
much as possible in order to improve the system performance. According to harmonic stability
problem that was caused by the non-linear of converter, the simulation model was established based
on the actual equipment situation of converter station. Harmonic instability may occur in high-voltage
dc (HVDC) links due to dynamic interactions between HVDC terminals and the impedance of the dc
lines or cables. In recent years, the issue of harmonics compensation has got significant attention.

The main focus of this research is to explain the effects of harmonics in a two series connected
6pulses High Voltage Direct Current (HVDC) system and take corresponding steps to reduce those
effects. It includes harmonic reduction methods to improve the power quality of the HVDC
transmission system. This paper also explains how harmonic distortion in HVDC system is one of
the important problems associated with power quality and creates several disturbances to the overall
power system. In this paper, simulation results were developed on the basis of bus number 1 and 2 of
an ideal HVDC transmission Link where there are a lot of harmonics created predominantly both in
voltage and current due to the presence of Transformer, Converter Devices and Nonlinear Loads.
After using passive filter (Three phase harmonic filters), this harmonic level will be minimized at a
certain point which is explained in details on this paper with practical validation.

Keywords: HVDC, harmonics, filters, rectifier, inverter, active filters, passive filters, Total Harmonic
Distortion (THD), Harmonic Reduction.
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SE-P-007

INVESTIGATING THE DIFFERENCE IN HIGH-VACUUM SINTERING VERSUS
ARGON SINTERING OF ROLLED TITANIUM POWDER STRIPS

Anthony Govender
206513470@stu.ukzn.ac.za
School of Engineering
Supervised by Dr Clinton Bemont

South Africa has the third largest titanium reserves in the world, however most of the titanium ore
which is mined in South Africa is exported to other countries as titanium dioxide slag. The titanium
slag is then converted to titanium metal in the form of titanium mill products which are then used to
manufacture goods for the aerospace, marine, medical and associated industries. Many of these end
products are imported back to South Africa to be used in manufacturing end products. This means
that other countries are benefiting economically from the South African titanium resource, as they
have the downstream industries of producing titanium mill and end products. [1]

The Department of Science and Technology, initiated a titanium beneficiation strategy which aims at
developing a downstream titanium industry in South Africa. The titanium downstream industry is
expected to generate approximately 5 multi-billion rand within the South African economy [2]. South
African universities together with the Council for Scientific and Industrial Research (CSIR),
undertook projects which have the aim of developing technologies to produce titanium mill products,
such as tube, bar, sheet etc. The project to develop a rolling mill to produce titanium sheet from
commercially pure titanium powder and alloyed titanium powder, was undertaken by the UKZN
Energy and Materials Engineering research group.

There has been studies that indicate that sintering of titanium powder compacts within high-vacuum,
produces higher tensile strength and ductility than compacts which are sintered within high purity
argon gas. The vacuum sintered compacts had approximately 122 MPa more tensile strength, and
9,1% more ductility, than the argon sintered compacts [1]. The result from these experiments are
surprising, as argon gas is “inert”. The mechanism that causes this difference in properties is not fully
understood. Hence, the aim of my research is to better understand the mechanism that produces the
differences in properties.

The direct powder rolled sintered strips will be evaluated for their mechanical and metallurgical
properties by means of tensile testing, two-point bending tests, micro-hardness tests, and viewing the
microstructure will be performed by using an electron microscope. The chemical analysis of the as-
sintered strip will be done according to ASTM standards.

References

[1] D. W. D. Preez, "Beneficiation of South Africa’s Titanium Resource A Long Term Vision is the Key to Success,"
2014.

[2] "Moneyweb," 16 February 2012. [Online]. Available: https://www.moneyweb.co.za/archive/rSbn-titanium-
industry-planned-for-sa-by-2020/. [Accessed 30 August 2017].
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SE-P-008

MOTION-BASED MOVING OBJECT DETECTION AND TRACKING
USING AUTOMATIC K-MEANS

Arghavan Keivani
214584542 @stu.ukzn.ac.za
School of Engineering
Supervised by Professor Jules-Raymond Tapamo

Tracking moving objects is a major challenge in computer vision. It has a wide variety of applications,
such as object recognition, activity analysis and classification, and video surveillance. The efficiency
of these applications depends on the accuracy of object detection techniques and speed of tracking
method used. For instance, in a video surveillance system that aims to identify people based on their
motion information, it is essential to accurately detect the moving objects and then use a robust
algorithm to track them. This will make the achieved results sufficiently reliable to be used in
subsequent steps of motion-based analysis.

The proposed method uses the motion-based information to extract feature points associated with the
moving objects. To be precise, Shi and Tomasi algorithm [1] is used to extract feature points in frame
time t-1, which evaluates feature points quality through frames using an affine motion model. Then,
we use Lucas-Kanade method [2,3] to extract the corresponding feature points on the next frame
(frame at time t). The clustering and assignment of the moving objects are done using the feature
vectors and an automatic k-means algorithm, based on features intensity, position, motion direction,
and motion magnitude.

This research proposes a new real-time multiple moving objects detection method through proposing
an automatic k-means clustering algorithm, which produces accurate and efficient results. In fact, the
modified k-means clustering algorithm does not require any prior information about the number of
moving objects, which is the reason to be called automatic k-means. Results of different experiments
show the efficiency of the proposed method in terms of running time, memory usage and accuracy.
This method uses a combination of various information for clustering, hence it performs satisfactorily
against different challenges of tracking.

References:

[1] J. Shi, C. Tomasi, "Good Features to Track," Proc. Ninth IEEE Conf. Computer Vision and Pattern Recognition,
1994,

[2] B. D. Lucas, T. Kanade, "An iterative image registration technique with an application to stereo vision," in IJCAI,
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SE-P-009
PERFORMANCE OF INSULATORS UNDER HVDC STRESS

Olanrewaju Lasabi
216075860@stu.ukzn.ac.za
School of Engineering
Supervised by Dr Andrew Swanson and Professor | E Davidson

The present rise in the rate of industrialisation and expansion in developing economies around the
world calls for an upgrade and reinforcement of the current electrical power systems with the use of
high voltage direct current (HVDC) transmission system. A major factor affecting HVDC power
transmission system is the choice of suitable insulators required by the transmission lines. Insulators
under HVDC are expected to function optimally every time irrespective of the various stresses
associated with use, varying and extreme environmental conditions.

The electric field distribution for insulators under HVDC differs from that under the conventional
alternating current (AC) voltage; the inceptive capacitive field is converted into a static resistive field
distribution. This is attributable to the makeup of the insulator materials (resistivity versus
permittivity) and the accretion of space charges in the air-solid interface along DC insulators [1];
these charges are called surface charges. Field lines transport the charges through air, solid or across
the insulator surface which then accrue due to the conductivities of the insulating media. The resulting
effect of these surface charges may thus lead to a remarkable decrease of the dielectric strength, a
defining factor in the breakdown of DC insulators.

The purpose of this research investigation is to generate an in-depth knowledge and understanding of
insulator breakdown voltage under HVDC stress. Experiments will be carried out with the aid of a
22 kV silicon rubber insulator under both negative and positive HVDC polarity and includes dry and
wet testing. The course of space charges will be modified through a corona source. Finite element
models will also be developed to enhance the understanding of the differences in the electric field
distribution.

REFERENCES
[1]. A. Winter, J. Kindersberger, “Stationary Resistive Field Distribution along Epoxy Resin Insulators in Air under DC
Voltage”, IEEE Trans. Dielectr. And Electr. Insul. , Vol 19, No. 5, pp. 1732-1739, 2012.
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COOPERATIVE INTERFERENCE MANAGEMENT IN LTE-A FEMTOCELL
NETWORKS

Armeline Dembo Mafuta
212561777 @stu.ukzn.ac.za
School of Engineering
Supervised by Dr Tom Walingo

Femtocell networks are deployed into Macrocell network to improve the indoor coverage, quality of
Services (QoS) to the end users. They are installed by end users without any trouble. One of the major
challenge in femtocell networks is interference management. The interference techniques consider in
our research are: - Interference Cancellation (IC), - Interference Avoidance, - Interference Alignment.
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The use of interference management techniques make the systems more reliable, either by design or
by incorporating additional signal processing into existing systems, where a retro fitments is practical.
The main contributions of our research are summarized as follows: - Cooperative interference
management based femtocell Relay Node (RN). It helps for further performance enhancement and
increase the coverage wireless communication. - Pilot contamination precoder (PCP) is considered
in a cooperative LTE-A femtocell networks. - A Ordered Successive Interference Cancellation
(OSIC). - Cooperative interference avoidance (interference alignment). — Joint linear pre-coding and
decoding technique for interference management. The simulation evaluations are performed to
demonstrate the effectiveness of the proposed designs.
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RESONANT CHARACTERISTICS OF THE TRANSMISSION LINE COMPENSATED
WITH THE STATIC SYNCHRONOUS SERIES COMPENSATOR

Mahlomola Masenkane
209511529@stu.ukzn.ac.za
School of Engineering
Supervised by Dr Rudiren Pillay Carpanen

Construction of new electrical power generation and transmission infrastructure to meet the ever
growing energy demand is restrained by the difficulties in obtaining rights of way, resource scarcity,
environmental and regulatory policies inter alia. Also, through decentralization of electric power
markets, more renewable energy sources are being integrated into existing power grids, hence more
power needs to be transmitted over power lines than before. This increases the level of uncertainty in
the operation of power networks [1] and potentially endanger their stability [2]. This raises a need for
better utilisation of existing generation and transmission facilities by operating them closer to their
stability margins without compromising the security of the power system. On the other hand, majority
of the generated electricity comes from the turbine-generators with normally long rotors embodying
several rotating sections of the turbine, the generator rotor and often a rotating exciter, all coupled by
shafts.

Series compensation by means of conventional series capacitor banks has been used for decades to
serve this purpose. Unfortunately, however, series capacitors can weaken the damping of torsional
oscillations in the turbine-generator shafts following a network disturbance. This phenomenon which
is known as subsynchronous resonance (SSR) may lead to shaft failure and ultimate damage as was
witnessed at the Mohave power station in 1970 and again in 1971. Emergence of the flexible AC
transmission systems (FACTS) in power systems has enabled not only fast control of power flow in
transmission lines but also damping of subsynchronous resonance. A Static Synchronous Series
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Compensator (SSSC) has been reported to have excellent performance as far as damping power
system oscillations is concerned [3],[4]. However, not much details regarding the SSR characteristics
of this device are available in the literature. This study therefore, aims at determining whether the
SSSC can cause SSR. The frequency response tests are performed to scan the impedance of the SSSC
compensated transmission line using the IEEE first benchmark model in PSCAD.

Adrees A, “Risk Based Assessment of Subsynchronous Resonance in AC/DC Systems”.
Springer, 2016.

Preece R, “Improving the Stability of Meshed Power Networks: A Probabilistic Approach Using Embedded HVDC
Lines”. Springer Science & Business Media, 2013.

Haque M.H., "Damping improvement by FACTS devices: A comparison between STATCOM and SSSC", Electric power
systems research, 76, no. 9 (2006): pp. 865-72.

Kamboj N., N. Kumar and A. Singh. "A comparative study of damping subsynchronous resonance using SSSC and
STATCOM", Power Electronics (IICPE), 2012 IEEE 5th India International Conference, IEEE, (2012): pp. 1-6.
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EFFECTS OF LOWER SAMPLING INTERVAL ON RAINFALL QUEUE
CHARACTERISTICS OVER RADIO LINKS IN SOUTH AFRICA

Godfrey Mazibuko
g210512186@gmail.com
School of Engineering
Supervised by Professor Thomas J Afullo and Dr Akintunde A Alonge

Rain attenuation is a major problem on millimeter wave propagation especially around subtropical,
tropical and equatorial regions in Africa. Previous research has determined that rainfall characteristics
over sub-tropical and equatorial regions in Africa are essentially a queue process following an
M/Ek/s/o/FCFS queue discipline. Rainfall measurements consisting of 2000 observable rain spikes
were retrieved from the disdrometer for the investigation of the queue parameters at 30-second
sampling time in Durban (29052’S, 30058°E). The retrieved rainfall data is classified into four rain
rate regimes namely: drizzle, shower, widespread and thunderstorm. Queue parameters required for
rainfall traffic analysis — such as inter-arrival time and service time — are empirically determined to
be Erlang-k distributed, whereas overlap time is Exponentially distributed. It is thus established that
the queue discipline for the rainfall spikes over millimeter wave is Ek/Ek/s/oo/FCFS. Conclusively,
rainfall events at 30-second and one-minute sampling behave as a semi-Markovian process. In this
light, lower sampling time gives accurate results, since we see more rainfall spikes on the 30-second
queue parameters.

SE-P-013
SOLAR DRING AND PASTEURISATION OF FAECAL SLUDGE

Tendayi Ronald Mugauri
MugauriT@ukzn.ac.za , tendayimugauri@yaho0.co.uk
School of Engineering
Supervised by Dr Santiago Septien, Mrs Anusha Singh, Professor Freddie Inambao

Increasing attention is being awarded to the application of solar energy as a power source. This is due
to the increasing cost of primary energy sources, depletion of unrenewable energy reservoirs and the
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increase in environmental protection legislation. Access to decent sanitation and clean water is a basic
human right, municipalities and governments have moved towards the provision of centralised, semi-
centralised and stand-alone sanitation systems. The use of called on-site sanitation systems such as
Ventilation Improved Pit Latrine, results in the gradual filling of the toilets and generation of faecal
sludge. Faecal sludge due to its nature cannot be treated using Waste Water Treatment Plants.

Current faecal sludge treatment methods include the use of drying beds, deep trench disposal, and
use of the black solder fly, among others. Current treatment options include the use of advanced
treatment methods such as LaDePa and the disposal of untreated faecal sludge. This is
environmentally detrimental and unsustainable hence the need for sustainable treatment systems.
Drying of faecal sludge results in the decrease of total volume of the sludge and assists in
pasteurisation.

Several solar energy treatment systems of faecal sludge using solar thermal energy are currently used,
these include greenhouses and drying beds. Though these have been designed, there is no scientific
base in which they are founded upon. This is due to the lack of data on the drying of faecal sludge
using exposure to solar thermal energy.

Solar irradiance calculations in Durban were also carried out for the site. These included an analysis
of the potential of the solar energy received on site and the drying capacity of the energy. These were
used to perform thermodynamic calculation into the drying of faecal sludge. The footprint of soar
drying against quantity of dried sludge was also calculated.

A thermobalance was designed to monitor the drying characteristics of faecal sludge from VIP
Latrines sampled from the eThekwini municipality during pit emptying. The sample is enclosed in a
double-walled acrylic glass chamber. During the experimentation, solar irradiance is measured on
site, a distance of 1m from the sample. The variation of mass against time was recorded throughout
the drying process, the core temperature, surface temperature and internal temperature in the glass
chamber were also recorded.

The use of solar energy to treat faecal sludge is an attractive offer due to the vast potential and low
carbon footprint of using solar energy. This research moves towards the characterisation of faecal
sludge drying using solar energy and the variance of drying rates, quality and pasteurisation with
variation in flow rates through the dryer, weather conditions, geometry of the layout of the faecal
sludge and solar irradiance received at a location.

SE-P-014

AN INVESTIGATION OF THE EFFECT OF TIME VARIANT LOADS ON PV
PENETRATION LEVELS IN ELECTRIC POWER DISTRIBUTION NETWORKS

Leonard Mukwekwe
216076119@stu.ukzn.ac.za
School of Engineering
Supervised by Dr Rudiren Carpanen and Professor Innocent E Davidson

The electric grid is shifting from being the traditional “dormant” grid to a “Smart and Active” grid in
which there is bidirectional flow of electricity and information through the network. This bidirectional
flow of electricity and information implies that grid modernization and implementation inevitably
involves the development of micro-grids at load centers. Due to environmental and climate change
factors, the locally available renewable energy sources are the main sources being used in micro-grid
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design and implementation. Africa receives an enormous amount of solar radiation per square hence
Photovoltaic (PV) technology (both active and passive solar) will play a pivotal role in the
development of Africa’s micro-grids.

However, past the 10% penetration level, distribution networks are more adversely affected by the
power flow and frequency problems integrated PV systems cause because of solar radiation
intermittence. Several simulation based solutions have been proposed to mitigate these negative
impacts. The networks on which the solutions are tested make use of maximum fixed distribution
network loads which differs from the actual network demand which is time-variant. This time variant
nature is of interest in residential networks with integrated PV systems because peak insolation is
received during the afternoon when load demand is low thereby creating potential reverse power flow
scenario which would otherwise go unnoticed if fixed maximum demand loads are used. This paper
interrogates the hypothesis that there is a difference between the PV penetration levels achievable
when fixed maximum loads and time varying loads are used in distribution network simulations at
the 95% confidence level. The research investigation will be carried out by simulating a 315kVA
residential distribution network in MATLAB and comparing the maximum achievable PV
penetration levels on it when the load is modelled as a fixed maximum load and a time variant load.

SE-P-015

SYNTHESIS AND TESTING OF MIXED MAGNETITE/IRON CARBIDE
NANOCATALYSTS FOR SLURRY PHASE FISCHER TROPSCH REACTION

Obert Mupomoki, David Lokhat
obertmupomoki@yahoo.com
School of Engineering
Supervised by David Lokhat

The preparation and application of iron oxide nanoparticles as catalysts in organic syntheses is an
important area of research which has drawn significant attention in recent years. Magnetite and iron
carbide nanoparticles (NPs) are believed to be the active phases in the Fischer—Tropsch reaction. In
this study, effects of nanoscale magnetite and iron carbide particles on the rate, yield, selectivity and
product distribution of the Fischer—Tropsch Synthesis (FTS) were investigated in a bench scale slurry
phase reactor. Magnetite catalysts were prepared using a modified solvothermal synthesis route[1].
Iron carbide nanocatalysts were prepared using three (3) different biopolymers in which an iron
precursor was suspended in the biopolymer matrix. The resulting product was subsequently exposed
to a thermal degradation step in a box furnace under constant flow of Nitrogen[2]. Nanoparticles were
prepared separately and mixed in different proportions to obtain the required catalysts mixture.
Structural characterisations of catalysts were performed by TEM, SEM — EDX, XRD and CO-TPR
analyses. Particle sizes of both magnetite and iron carbide nanoparticles determined from XRD
patterns (Scherrer equation) and TEM images was about 8.07 and 13 nm, respectively. Catalyst
evaluation was conducted in a 600ml slurry phase stainless steel reactor and the system performance
was classified according to methane selectivity, C»-Cs selectivity and the yield of Cs. hydrocarbons.
The results revealed that the low temperature FTS reaction rate increased when compared with that
recorded when using magnetite only. Methane selectivity was low and a slightly higher Cs. selectivity
was observed.
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[1] W. Ning, N. Koizumi, and M. Yamada, "Researching Fe Catalyst Suitable for CO2-Containing Syngas for Fischer—Tropsch Synthesis,"
Energy & Fuels, vol. 23, pp. 4696-4700, 2009/09/17 2009.
[2] Z. Schnepp, S. C. Wimbush, M. Antonietti, and C. Giordano, "Synthesis of Highly Magnetic Iron Carbide Nanoparticles via a Biopolymer

Route," Chemistry of Materials, vol. 22, pp. 5340-5344, 2010/09/28 2010.

SE-P-016

PRELIMINARY MASS BALANCE OF THE BLACK SOLDIER FLY LARVAE FACILITY
IN DURBAN

Ellen Tafadswa Mutsakatira
216076873 @stu.ukzn.ac.za
School of Engineering
Supervised by Professor Christopher Buckley

Faecal sludge from urine diversion toilets can cause public and environmental health if not properly
managed. A full-scale faecal sludge management bioconversion facility using black soldier fly larvae
was installed in Durban South Africa. The facility has capacity to treat 20 tonnes of faecal sludge per
day. The black soldier fly larvae are used to reduce the organic matter in faecal sludge from urine
diversion toilets in eThekwini. The mature larvae are processed into an alternative for animal feed
larval meal and oil. The remaining sludge (residue) is processed into bio char.

This study was a preliminary step in determining the engineering of the biotransformation process
using black soldier fly larvae technology in determining the relative waste reduction and
bioconversion of the larvae from faecal sludge. A small-scale bioconversion process experimental
analysis was done. The bioconversion process produced 10% of wet larval biomass from faecal
sludge. The relative waste reduction was reduced by 33 % on a wet mass basis and 36% on a dry
basis.

Physical and chemical characterisation of the feed was done before and after experiment duration.
The food depth decreased by 31.7%. There was reduction in organic content measured by volatile
solids by 6%. There was an increase in temperature from 28.4°C to 31°C.

This study concluded that faecal sludge management using the black soldier fly larvae is a viable
approach with production of value added products while reducing faecal sludge.
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SE-P-017

THE EFFECT OF SURFACE DISCHARGE AND TRACKING OF
OIL-PRESSBOARD INSULATION

Nsisong Okon
Nsikool2408@gmail.com
School of Engineering
Supervised by Dr Andrew Swanson

Most common sources of partial discharge in transformers include voids in pressboard sheets,
insufficient impregnation, bubbles evolution from discharges and evaporation of droplets, fixed
metallic particles left from the production process, moisture accumulation, ageing, and surface
tracking along barrier surfaces and along supports.

The research was focused on studying the effect of partial discharge on oil-impregnated pressboard
samples used in high voltage transformers. Needles connected to high voltage is placed at a fixed
distance of 45mm from the earth electrode were placed at an acute angle on the surface of an oil-
impregnated pressboard sample were used to age pressboard samples with surface discharge. The
impregnation process involves separately drying the oil and pressboard samples before vacuum
drying the oil-pressboard mixture for 2 hours.

With a fixed gap distance of 45mm, pressboard samples prepared in both mineral oil and ester were
continuously aged by surface discharge at a constant supply voltage of 35kv for 24 hours. The
experimental findings are that tracking rate is faster on samples impregnated with mineral oil when
compared to those with ester oil with similar testing conditions. Partial Discharge inception voltage
in ester oil was 12.6kv and 9.6kv for ester and mineral oil respectively.

SE-P-018

AN EMPIRICAL APPROACH TO PATH LOSS MODELLING AT 14 GHz IN
HOTSPOT INDOORS FOR 5" GENERATION NETWORKS

Nicholas Oyie
217063428 @stu.ukzn.ac.za
School of Engineering
Supervised by Professors Thomas J Afullo and James Okello

Fifth-generation (5G) communication systems demand large bandwidth. Frequency bands above 6
GHz need to be adopted to address the spectrum requirement for 5G deployment. This paper
investigates the characteristics of indoor corridor propagation channel at 14 GHz using measured data
from 15 data sets over distances ranging from 2 to 30 m. Based on an empirical approach, a stochastic
channel model is presented which is validated with measured data and compared with existing
channel models. Statistical indoor propagation channel parameters are evaluated. It is shown that the
proposed model offers better accuracy over a range of distances.

171


mailto:Nsikool2408@gmail.com
mailto:217063428@stu.ukzn.ac.za

SE-P-019

THE EFFECTS OF ADDING THE DECOUPLED TERMS IN THE PI-CONTROLLER
IMPLEMENTATION OF A VSC-HVDC CONTROL SYSTEM

Khethizwe S Sukati
211557338@stu.ukzn.ac.za
School of Engineering
Supervised by Professors David Dorrell and John Agee

Renewable energy (RE) sources — wind and solar, have recently received a considerable attention in
South Africa and across the world from investors. They have an ability to reduce an overall carbon
emission index of a country and also contribute to the global warming mitigation initiatives. A
Voltage Source Converter-High Voltage Direct Current (VSC-HVDC) system has enabled a large
amount of RE to be integrated into the national grid. The current Pl controller implementation widely
used in literature adds the decoupled terms to the inner current loop. This affects the performance of
the designed PI controller. This paper investigates the detrimental effects of adding the decoupled
terms to the inner loop. Removing the decoupled terms from the inner loop drastically improves the
performance of the PI controller and hence reduce the costs of implementation the VSC-HVDC
control system.

Keywords: VSC-HVDC, PI controller, Renewable energy, decoupled terms

SE-P-020
CO-DIGESTION OF INDUSTRIAL WASTE AND DOMESTIC WASTEWATER

Jimson Tanyanyiwa
216076779@stu.ukzn.ac.za
School of Engineering
Supervised by Mr Chris Brouckaert

Co-digestion is the simultaneous anaerobic degradation of waste materials with complementary
characteristics. A number of studies show that appropriate co-substrates in an AD system increase
biogas production due to constructive interaction established in the digestion environment and the
addition of unavailable nutrients by the co-substrate. Co-digestion is used to run an integrated waste
treatment process with the possible energy savings from methane gas, creating an economical process
to treat concentrated industrial discharges and sewage sludge

The Water Research Commission (WRC) provided funds to the Pollution Research Group (PRG) to
facilitate scientific support to the eThekwini Water and Sanitation (EWS) wastewater treatment plant
anaerobic digesters. A 2000 m® pilot plant provided by EWS to study the possibility of co-digestion
of concentrated industrial effluent with sewage sludge at Amanzimtoti Wastewater Treatment Works
(APP). The aim of the research is to establish and test a protocol for screening various industrial
effluents, selecting the most appropriate and using it for full-scale trials. In addition, the protocol will
also determine how the chosen industrial effluent will be applied in the process, namely the organic
loading rate, the operating pH and temperature and other relevant parameters. A batch test laboratory
scale pilot plant was built to be used to collect data. The collected data is being used calibrate a pre-
existing batch test laboratory scale model under the WEST-modelling platform. The comparison will
be used determine effluent characteristics in order to the effect on digester operation. The resulting
lab scale model will be used to predict process response of the process after feeding the industrial
effluent. This model will then be used to determine the optimum parameters that can be used to run
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the plant. The goal of the research is to formulate a set of guidelines that will be used by EWS
personnel to analyse various industrial effluents in the batch test laboratory digester. The results
obtained will be used to calibrate the batch test model and acquire effluent characteristics. The batch
test laboratory scale model result will then be used on the 2000m? digester model and determine the
optimum method of monitoring and controlling co-digestion of the industrial effluent.

SE-P-021

OPTIMISING PROPERTIES OF NANOSTRUCTURED NiO THIN FILMS FOR
AFFORDABLE AND SUSTAINABLE SOLAR ENERGY

Kingsley O Ukoba
216075239@stu.ukzn.ac.za, ukobaking@yahoo.com
School of Engineering
Supervised by Professor Freddie L Inambao and
Dr Andrew C Eloka-Eboka

The increasing population across the globe has made man to search for sustainable and affordable
energy to meet corresponding energy needs. Research is on to move away from fossil energy to
renewable energy. Solar energy is a viable renewable energy as it is sustainable, clean and globally
available. However, it is not yet affordable to all. Nanostructured metal oxide has been discovered to
be a viable replacement to commercial silicon used in solar cells production as it offers option of cost
reduction. This study optimised nanostructured NiO, a p-type metal oxide, for solar cells fabrication.

The concentration, pre-deposition and post deposition treatment were performed on the NiO thin
films with a view to optimising the structural, optical, and morphological properties of the material
to ascertain the viability of the usage for solar cells fabrication. Scanning Electron Microscope
(SEM), X-ray diffraction (XRD), and UV-visible spectrophotometer were used for measuring
morphological, structural and optical properties respectively of the NiO films. A preferred orientation
along the (1 1 1) plane was observed with a polycrystalline cubic structure. Films were formed with
a stoichiometric ratio at higher deposition temperatures. Elemental composition using EDX
confirmed the presence of Ni and O elements in NiO films in all instances. It was observed that the
film thickness grew as deposition temperature increased for aged NiO films. Also, Film thickness
increased as precursor concentration increased. Transmittance grew from 70.70 % to 76.41 % as
deposition temperature increased for aged films. Optical band gap varied from 3.31 eV to 3.69 eV as
deposition temperature increased for aged films. Optical studies revealed that transmittance decreased
with increasing concentration from 80 % to 71 %. Optical band gap energy was between 3.94 eV to
3.38 eV as precursor concentration increased.

These results may be of interest in the development of affordable and efficient solar cell fabrication
especially in developing countries.
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SE-P-022

COST REDUCTION OF MOULDS FOR FRP PROTOTYPING AND
LOW-VOLUME PRODUCTION

David Woods
212503980@stu.ukzn.ac.za
School of Engineering
Supervised by Dr Clinton Bemont

The implementation of traditional fibre-reinforced plastic (FRP) mould manufacturing methods
requires significant time and money. Where during medium to high production runs the non-recurring
mould cost is often readily absorbed, the production of moulds for prototypes and for products
intended for low-volume production, is often limited by cost as it is not so easily offset. In order to
diminish this problem, methods are being investigated to produce moulds for prototypes and products
in low-volume production using quick, low-cost, low-labour techniques, whilst still achieving a
finished part with a satisfactory surface finish, dimensional accuracy and mechanical properties.

The foundations of the research presented is based on an innovative mould manufacturing method
developed by local company Stealth Performance Products (Stealth PP), whereby moulds are milled
directly into high density polyurethane foam using a CNC milling machine. The surface of the
machined foam is then treated with a sequence of materials and techniques to create a dimensionally
accurate surface with a smooth finish. The resulting mould is also strong enough to withstand vacuum
pressure when a vacuum assisted method is required. Concern was raised over the effects that the
highly insulating polyurethane foam would have on the thermal cure cycle of the FRP part being
produced; and the potential consequences this altered cure cycle would have on the part’s mechanical
properties.

In order to improve on Stealth PP’s method and to investigate the concerns raised, a combination of
four different polyurethane foam types and four different surface finishing methods have been
selected for testing via an extensive literature review. Moulds for a test geometry will be produced
using these novel methods, following which glass FRP parts will be produced from each mould type.
Glass FRP parts will also be produced from a fibreglass mould (a traditional moulding method) which
will form the benchmark against which the parts produced from the novel moulding methods will be
tested.

During the layup process the cure temperature profiles at the outer and inner surfaces of the laminate
will be recorded and compared to the cure temperature profiles recorded from a part in a fibreglass
mould. The parts produced will then undergo mechanical testing- tensile, compression, bending and
impact. The surface finish and dimensional accuracy of the parts will also be analysed.

Using the results of these tests the effect of the materials used in the mould manufacture on the cure
cycle of the FRP part can be more fully understood, as well as the relationship between the cure cycle
and mechanical properties of the part. From this the best method can be selected and refined by
addressing any issues and flaws noted in the process. The final method developed will be presented
for use at Stealth PP.
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SMSCS-P-001

STATISTICAL METHODOLOGIES FOR HANDLING ORDINAL
LONGITUDINAL RESPONSES WITH MONOTONE DROPOUT PATTERNS
USING MULTIPLE IMPUTATION

Omololu Aluko
Ilaluko@yahoo.com
School of Mathematics, Statistics and Computer Science
Supervised by Professor Henry Mwambi

Missing data are common challenge in any longitudinal clinical trials. Multiple imputation is one of
the modern methods of handling incomplete data. This approach is applicable to different missing
data patterns but sometimes faced with complexity of the type of variables to be imputed and the
mechanism underlying the missing values. In this study, we compare the performance of three
methods under multiple imputation, namely expectation maximization, fully conditional specification
and multivariate normal imputation in the presence of ordinal responses with monotone dropout. We
proposed and demonstrated the usefulness of the ordinal negative binomial distribution for ordinal
data generation through simulation studies and implementation. However, the real dataset application
and simulation studies reveal that the three methods perform equivalently well, thus any of the
methods can be recommended for use.

SMSCS-P-002

STRONG CONVERGENCE THEOREMS FOR MONOTONE INCLUSION PROBLEMS
WITH APPLICATIONS IN HADAMARD SPACES

Chinedu lzuchukwu
Izuchukwuc@ukzn.ac.za
School of Mathematics, Statistics and Computer Science
Supervised by Dr Oluwatosin Temitope Mewomo

Following the recent important results in [1] and other related results in optimisation theory, we
introduce Halpern-type proximal point algorithms for approximating a common solution of monotone
inclusion problems and fixed point problems. We obtain strong convergence of the proposed
algorithms to a common solution of finite family of monotone inclusion problems and fixed point
problems for some nonlinear mappings in Hadamard spaces. Nontrivial application and numerical
example were given. Our results complement and extend some recent results in this direction.

References
[1] S. Ranjbar and H. Khatibzadeh, Strong and $\Delta$-convergence to a zero of a monotone operator in CAT(0) spaces,
Mediterr. J. Math., doi:10.1007/s00009-017-0885-y.
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SMSCS-P-003

ON APPROXIMATION OF SOLUTIONS OF SPLIT EQUALITY PROBLEMS
WITHOUT A PRIOR INFORMATION OF THE OPERATOR NORMS
IN HILBERT SPACE

Lateef Olakunle Jolaoso
216074984 @stu.ukzn.ac.za
School of Mathematics, Statistics and Computer Science
Supervised by Dr O T Mewomo

Our aim in this project is to study the approximation of solutions of split equality generalized mixed
equilibrium problems which are also the fixed point of split equality k-strictly pseudononspreading
mappings where k is in [0,1]. Split Equality Problems (SEP) occur in various physical science such
as decomposition method for PDE's, in game theory and in intensity-modulated radiation therapy.
But many of the iterative methods method used for solving the SEP requires a prior knowledge of
the operator norms in the algorithms (see for instance [1,2,3] and reference therein). We note that in
computation, the norm of any linear operator is rarely known explicitly. Thus, we proposed a new
iterative algorithm which does not require a prior information of the operator norms and obtain a
strong convergence result for approximating solution of split equality generalized mixed equilibrium
problem which is also fixed point of split equality of k-strictly pseudo nonspreading mappings in real
Hilbert space. We further give numerical example to show the relevance of our main algorithm and
how the sequence values are affected by the number of iterations in real Hilbert spaces. Our result
improves and complement many recent corresponding results in literature.

References

[1] Z. Ma, L. Wang, S-S Chang, W. Duan, Convergence theorems for split equality mixed equilibrium problem with
applications, Fixed Point Theory and Appl., 31 (2015), DOI: 10.1186/s1-136633-015-0281-x.

[2] A. Mouda_, E. Al-Shemas, Simultaneous iterative methods for split equality problems and applications, Trans. Math.
Prog. Appl., 1 (2013), 1.

[3] F.U. Ogbuisi and O.T. Mewomo, On split generalized mixed equilibrium problem and fixed point problems with no
prior knowledge of operator norms, J. Fixed Point Theory Appl., (2017), (Accepted, to appear).

SMSCS-P-004

ANALYSIS OF LATENT MEDIATOR VARIABLES IN PRESENCE OF CATEGORICAL
COVARIATES USING STRUCTURAL EQUATION MODELLING

Robert Keli
215080895@stu.ukzn.ac.za
School of Mathematics, Statistics and Computer Science
Supervised by Professor Henry G Mwambi and Dr Elphas L Okango

Most medical research aim to determine the direct and indirect causal effects that exist between the
predictor variables and the outcome(s). Of interest is to develop and apply mediation models that
have latent variables. Based on empirical data from the Kenya Aids Indicator Survey of 2007, both
the direct and indirect parameter effects of the categorical covariates on the HIV status of Kenyan
women aged between 15 - 64 years are estimated using structural equation modelling. Among the
competing models, the latent mediator model performed better since it exhibited the lowest Weighted
Root Mean Square Residual (WRMR) measure. Also, the effects of the risk factors were found to be
consistent and comparable with results from previous studies on HIV/AIDS.

Keywords: Structural Equation Modelling; Categorical data; HIV/AIDS; Mediation analysis
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SMSCS-P-005

A STOCHASTIC EPIDEMIC MODEL FOR THE DYNAMICS OF
TWO PATHOGENS IN A SINGLE TICK POPULATION

Milliward Maliyoni
215081707 @stu.ukzn.ac.za
School of Mathematics, Statistics and Computer Science
Supervised by Dr Faraimunashe Chirove and Professor Keshlan S Govinder

Understanding tick-transmitted pathogens in tick infested areas is crucial for the development of
preventive and control measures in response to the increasing cases of tick-borne diseases. A
stochastic model for the dynamics of two pathogens, Rickettsia parkeri and Rickettsia amblyommii
in a single tick, Amblyomma americanum is developed and analysed. The model, a continuous time
Markov chain (CTMC), is based on a deterministic tick-borne disease model. Extinction threshold
for the CTMC model is computed using the multitype branching process and conditions for pathogen
extinction or persistence are presented. Probability of pathogen extinction is approximated using
numerical simulations and is shown to be a good estimate of the probability of extinction calculated
from the branching process. Sensitivity analysis illustrates the impact of co-feeding and transovarial
transmission rates on the probability of pathogen extinction. Expected duration of the epidemic is
estimated using sample paths and shows that Rickettsia amblyommii is more likely to persist longer
than Rickettsia parkeri and that co-existence of these two pathogens is possible for an estimated
duration of approximately 3.6 years.

SMSCS-P-006

HEPATITIS B VIRUS INFECTION MODEL WITHIN THE HOST INCORPORATING
IMMUNE CELLS AND CYTOKINE RESPONSES

Edna Chilenje Manda
Lil2eddy@gmail.com
School of Mathematics, Statistics and Computer Science
Supervised by Dr Faraimunashe Chirove

We formulated and analysed a within host hepatitis B viral mathematical model for hepatitis B
infection that leads to liver impairment in the primary phase of Hepatocellular carcinoma. The model
incorporates hepatocytes, hepatitis B virus, immune system cells and cytokine dynamics using a
system of ordinary differential equations. We use the model to demonstrate the baseline trend of the
hepatitis B infection qualitatively. Using these baseline dynamics, we tested the effects of
incorporating the immune cells only, cytokines only and both immune cells and cytokines responses
on the hepatitis B virus infection. Our results showed that it is important to incorporate the effects of
immune cells responses and cytokine responses in the modelling of hepatitis B virus infection.
Therefore, our results suggest that incorporating immune cells and cytokine dynamics in the acute
liver infection stage delays hepatitis B virus infection in the hepatocytes and excluding such dynamics
speeds up hepatitis B virus infection during primary liver cancer. Results from this study are useful
in developing strategies for control of Hepatocellular carcinoma.
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SMSCS-P-007

THE EIGEN-CHROMATIC RATIO OF CLASSES OF GRAPHS:
ASYMPTOTES, AREAS AND MOLECULAR STABILITY

Roger Mayala
rmayala2@gmail.com
School of Mathematics, Statistics and Computer Science
Supervised by Dr Paul Winter

We present a new ratio associated with classes of graphs, called the eigen-chromatic ratio, by
combining the two graph theoretical concepts of energy and chromatic number.

The energy of a graph, the sum of the absolute values of the eigenvalues of the adjacency matrix of
a graph, arose historically as a result of the energy of the benzene ring being identical to that of the
sum of the absolute values of the eigenvalues of the adjacency matrix of the cycle graph on n vertices.
The chromatic number of a graph is the smallest number of colour classes that we can partition the
vertices of a graph such that each edge of the graph has ends that do not belong to the same colour
class, and applications to the real world abound. Applying this idea to molecular graph theory, for
example, the water molecule would have its two hydrogen atoms coloured with the same colour
different to that of the oxygen molecule.

Ratios involving graph theoretical concepts form a large subset of graph theoretical research. The
eigen-chromatic ratio of a class of graph provides a form of energy distribution among the colour
classes determined by the chromatic number of such a class of graphs. The asymptote associated with
this eigen-chromatic ratio allows for the behavioural analysis in terms of stability of molecules in
molecular graph theory where a large number of atoms are involved.

This asymptote can be associated with the concept of graphs being hyper- or hypo- energetic.

Keywords: Eigenvalue; Energy of graph; Chromatic number; Ratio; Asymptote; Area.

SMSCS-P-008

THERMOCONVECTIVE INSTABILITY OF ROTATING FERROMAGNETIC FLUIDS
LAYER WITH TEMPERATURE MODULATION

Osman A | Noreldin
osman@aims.edu.gh
School of Mathematics, Statistics & Computer Science
Supervised by Professor P Sibanda

In this talk, we study thermoconvective instability in a rotating ferromagnetic fluid layer with
temperature modulation at the boundary. We use weakly nonlinear stability to analyse the stationary
convection in terms of the Rayleigh numbers. The influence of parameters such as the Taylor number,
the ratio of magnetic force to the buoyancy force and the magnetisation on the flow behaviour and
structure are investigated. The flow equations reduce to the Ginzburg-Landau equation. The heat
transfer coefficient was analysed for both the in-phase and out-phase modulations.
A truncated Fourier series is used to obtain a set of ordinary differential equations for time evolution
of amplitudes convection of ferromagnetic fluids flows. The system of differential equations was
solved using a multi-domain spectral collocation method. The solutions sets are projected onto a set
of trajectories in the phase plane. For some supercritical values of the Rayleigh number spirals are
obtained. However, increasing the Rayleigh number further gives chaotic solutions.
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Additional results are presented in terms of streamlines and isotherms for various values of the
Rayleigh number.

Keywords: Thermal instability, Ferromagnetic Fluids, Weakly nonlinear stability, Rotation and
Multi-domain spectral collocation method. Category: Theoretical fluid dynamics
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SMSCS-P-009

STRONG CONVERGENCE THEOREM FOR A NEW CLASS OF SPLIT VARIATIONAL
INEQUALITY AND MONOTONE VARIATIONAL INCLUSION PROBLEM IN HILBERT
SPACE

Chibueze Christian Okeke
okekec@ukzn.ac.za, bueze4christ@yahoo.com
School of Mathematics, Statistics and Computer Science
Supervised by Dr Oluwatosin Mewomo

In this paper, we propose an algorithm involving a step-size selected in such a way that its
implementation does not require the computation or an estimate of the operator norm. Using our
algorithm we proved strong convergence theorem for finding a common element that solve a class of
split variational inequality problems. We also give some useful applications. Hence our result
improve and extend the result of Tian et al [1] and other results in this direction.

Keywords:  Variational Inequality; Monotone Variational inclusion problem; Split feasibility
problem; fixed point problem; Strong convergence.

Mathematics Subject Classification: 47H06, 47HQ9, 47J05, 47J25.}

[1] Weak convergence theorem for a class of split variational inequality problems and applications in Hilbert space, J.
Ineq. Appl., (2017),

SMSCS-P-010
NUMERICAL STUDY OF EKMAN FLOW OF NON-NEWTONIAN FLUIDS

Shina D Oloniiju
shina@aims.edu.gh, 217059200@stu.ukzn.ac.za
School of Mathematics, Statistics & Computer Science
Supervised by Professor P Sibanda and Mr S P Goqo

Ekman flow generally describes the unbounded flow of fluids across a single rotating plane which
has special practical applications in thermal rotating machinery, internal combustion engines and
geophysical flows. This work focuses on the Ekman boundary layer flow of visco-elastic nanofluid
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modelled by the second-grade constitutive model. Velocity and temperature profiles of the nanofluid
and the nanoparticles concentration were computed using the bi-variate spectral quasi-linearization
method. Solutions obtained with the spectral method were compared with those obtained by the non-
standard finite difference method. Despite the fact that the solutions obtained by the two methods
were in good agreement, those obtained by the spectral method are preferred because it requires less
computational time and memory compared to the non-standard finite difference method. We also
investigated how the flow is influenced by measurable quantities such as the thermal diffusivity,
viscous forces, Brownian diffusivity and other material properties of the fluid.

SMSCS-P-011

APPROXIMATION OF THE ZEROES OF AN ACCRETIVE OPERATOR USING A
MODIFIED HAPPERN ITERATIVE SCHEME

Olawale Oyewole
217079141 @stu.ukzn.ac.za
School of Mathematics, Statistics and Computer Science
Supervised by Dr Oluwatosin Mewomo

Suppose X is a real normed space. Let A: X — X be a phi quasi-accretive map which is continuous
and bounded. It is our purpose in this paper to prove the convergence of a modified happern type
iterative scheme to the unique solution of the inclusion problem Ax = 0. We therefore, provide an
application to the Hammerstein equation of the type u(x) + [ k(x,¥)f (v, u(y))dy = h(x) where
dy is a ¢ —finite measure on the measure space Q. The result extends the existing the result of [1],
from an Hilbert space to a Banach space.

Reference
[1] Abebe et al, Iterative solutions non linear integral equations of Hammerstein type. Volume 9, Number 2 (2015), 129-
141.

SMSCS-P-012

AN IMPROVED MULTI-DOMAIN BIVARIATE SPECTRAL COLLOCATION METHOD
OF SOLVING PARABOLIC PARTIAL DIFFERENTIAL EQUATIONS

Mutua Samuel
215078720@stu.ukzn.ac.za
School of Mathematics, Statistics and Computer Science
Supervised by Professor Sandile Motsa

In this article, we present an improved multi-domain bivariate spectral collocation method for solving
one-dimensional parabolic partial differential equations (PDESs) that are defined over large domains.
The proposed method is based on decomposing the spatial and time domains into smaller overlapping
and non-overlapping sub-intervals, respectively. To improve the accuracy of our approximation when
the domain is large, it was found that the increment of grid points in single spatial and time domains
is not enough due to the presence of round off errors that leads to instability. Such an increase also
results to largely sized matrices which translate into longer computation time. This study, therefore,
is aimed at showing that the reduction in the size of the computational domain at each subdomain
guarantees that more accurate results are obtained within shorter computational time. In the solution
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process, the approximate solutions of the PDEs are approximated by bivariate Lagrange interpolation
polynomials. The PDEs are discretized on both space and time variables using spectral collocation
that is based on Chebyshev Gauss-Lobatto points. The resulting linear systems are then solved
independently at each subinterval with the continuity equation being employed in the time direction
to obtain initial conditions in subsequent subintervals. Finally, the approximate solutions of the PDEs
are obtained by matching the solutions on different subintervals along common boundaries. Error
analysis and the computational time for the solution of well-known parabolic PDEs are presented to
demonstrate the effectiveness and accuracy of the proposed method. The method can be adopted and
extended to solve parabolic PDEs that model real life problems.
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