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Engineering and Technology was established at Massey University over 40 years ago. Graduates can now 
be found in New Zealand and around the world in careers including technical design, manufacturing and 
general management.  Today, Massey University offers a wide range of courses at both undergraduate 
(BEng, BFoodTech, BSc and B.Construction), and postgraduate diploma (masters and PhD) level.

2012 marks the launch of our new and improved Bachelor of Engineering and Bachelor of Food Technol-
ogy programmes. We have responded to calls from professional bodies and industry for graduates who 
have a high level of technical competence and who are capable of working in, and leading, teams; who are 
great communicators; who know how to manage a project to successful completion; and who are creative 
in all that they do. Our response has been to place a greater emphasis on activity-based learning, where 
students will apply their knowledge to real problems right from day 1 and throughout the 4 years of the 
programme.

Students can choose to major in one of 6 key areas – Product Development, Mechatronics, Electronics and 
Computers, Information Science, Chemical and Bioprocessing, and Food Technology. Each major provides 
the opportunity for further specialization.

The culmination of the undergraduate degree programme is the final year 
project. Here the students apply their knowledge to the solution of real 
life commercial or industrial problems.  This booklet presents summaries 
of the Engineering and Food Technology 4th year projects from 2011.

1. Take an active interest in all 
that surrounds us and link this 
to engineering principles.

Welcome

2. Creatively apply our engineering 
and contextual knowledge to the 
solution of problems - today and 
in the future.

3. Ensure that our inventions 
are focused on social or 
commercial wealth creation.

For more information
email: engineering@massey.ac.nz
or visit: www.me.ac.nz

A Massey University Engineering or Technology degree provides 
a high level of technical knowledge AND the professional skills to 
truly make a difference - today and into the future.
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By replicating the complex micron - and nanometer-scale photonic structures 
that help give butterfly wings their colour, researchers have demonstrated a new 
technique that uses biotemplates for fabricating nanoscale structures that could 
serve as optical waveguides, optical splitters and other building blocks of photonic 
integrated circuits.

Successful innovation demands the understanding and integration of a wide range of inputs. Industrial 
Management & Innovation at Massey Engineering provides the students with an excellent basis in 
engineering, complemented with industrial management, quality assurance, marketing and innovation 
practice.

Graduates in Industrial Management & Innovation are well places to take on roles which demand an 
ability to work in a multi-functional environment where a high level of communication and integrated 
problem solving is essential.

The Butterfly

Industrial Management & Innovation
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Vincent Baylis 
Hawera High School  
Major: Engineering and Industrial Management
Supervisor: Mr Alan Wright  Inventory Management Strategies 

Research Project
This project involves research and experimentation into the 
area of cascaded distribution systems. The project tests various 
inventory management strategies on how they minimize the 
Bullwhip effect. This is carried out through the use of simulation 
software (i.e. Simul8) that allows replication of warehousing, 
transport and all involved processes.     

The Bullwhip Effect, discovered by Jay Forrester, is an 
observed phenomenon in forecast-driven distribution 
systems where each link up the supply chain orders more to 
cover a forecasted increase from the preceding link. This 
oscillating demand magnification moves upstream in the 
supply chain and looks much like the shape of a cracked 
whip (hence the term “bullwhip effect”). Consequences 
of the bullwhip effect include: excessive inventory 
levels, stock-outs, increased inventory costs and poor 
customer service.  

The counter to the bullwhip effect is time delay 
reduction and prevention of information distortion 
through inventory management practices. The 
replenishment methods tested in this project 
include: reorder point control, reorder interval 
control, hybrids of these methods and hybrids with 
built in learning. These methods will be tested 
in their ability to counteract the bullwhip effect 
over a range of different demand patterns.
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Reece Jefferies          
Feilding Agricultural High School   
Major:  Engineering and Industrial Management 
Supervisor: Mr Ralph Ball  

Advanced Manufacturing Methodologies
In today’s competitive global market, manufacturers are constantly looking 
for advanced and innovative strategies to enable their product or process to 
gain an advantage over their competitors. Canterbury Spinners Ltd, a division 
of global carpet manufacturer Godfrey Hirst (Australia) Pty Ltd, was one such 
company searching for this competitive advantage. Canterbury Spinners Ltd, 
produce spun yarn ready for manufacturing into carpet at a number of plants 
within New Zealand.   

The aim of this project was to research, develop and implement where possible, 
advanced manufacturing methods and strategies to solve the complex problem of 
increasing productivity of the Canterbury Spinners Ltd Dannevirke plant. The main 
framework followed was Goldratt’s “Theory of constraints”, which encompasses 
five focusing steps. These five steps provide a structure for identifying and 
exploiting the constraint as well as aligning the constraint to the operations 
of the company. While this framework has been followed, other manufacturing 
methodologies have been implemented at each step including lean manufacturing, 
SMED, Kaizen, 5S and TPM where appropriate.
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Nicholas Jenks  
Tauranga Boys’ College  
Major:  Engineering and Industrial Management 
Supervisor: Dr Sanjay Mathrani  

SMED on Paper Cup Forming Machine 
My project is an industry based improvement initiative at Huhtamaki 
Henderson, centred on a paper cup forming machine the PMC 1250. The 
project is a Lean Six Sigma initiative of changeover time reduction using the 
single minute exchange of die (SMED) methodology. The existing changeover 
takes around 36 to 52 hours. 

The goal is to reduce the time down to 24 hours or less with little variation. This 
is achieved by turning some of the internal processes into external, initiating 
operator training, introducing specific staff support equipment such as tool 
changeover shadow board and achieving tool bolt-on consolidation. The results 
of the project allow for more flexibility in the production process, resulting in 
smaller batch sizes and better product flow. The improvement makes scheduling 
more accurate due to the minimisation of variation in the process. 

Some additional benefits also include happier staff with less frustration in their work 
environment due to poor preparation and more training opportunities. This initiative 
reduces the production cycle time with reduction in inventories improving the cash 
flow and overall performance of the company.

Wajahat Khan
American International School of Jeddah, Saudi Arabia
Major: Industrial Management 
Supervisor: Dr Ibrahim Al-Bahadly  Renewable Energy Systems 

As technology advances and is increasingly utilized, the need and 
dependency for fossil fuels will equally exceed. Environmental 
implications, global climate changes, and health concerns have 
increased as a result of pollution from carbon dioxide emissions 
from fossil fuel burning. Such methods are not feasible for the 
continuity of mankind considering all negative effects and 
seeing mankind needs energy for living, alternative energy 
sources have become a major aspect of research. 

Considering their abundance, man has looked to more 
natural renewable energy sources such as wind and sun, 
which have become heavily utilized over time. Taking this 
into consideration and seeing the growing need for energy 
sources in various aspects, my project is to research and 
conceptualize a cost-effective design of a wind turbine 
that is backed up by solar power for the use of small-
scale application through cost-analysis and study of 
current designs. 

Further aspects of the research are to look into the 
improvements/advantages that are to be considered 
when integrating two or more renewable energy 
sources. 



1110

Sarah Anderson 
Glenfield College  
Major: Industrial Management
Supervisor: Dr Aruna Shekar   Internet Customer Collaboration for 

Product Development
The aim of this project was to find out what internet based 
customer collaboration techniques are currently being used 
in research and development. It also covered the challenges 
involved, the risks and benefits of social media usage in product 
development, in order to define a successful framework which 
can be adopted by New Zealand manufacturers.  

There is a growing urgency to add social media capabilities 
to new product development efforts. The budget for 
social media capabilities has been increased in many 
organizations. Social media provides a valuable method for 
interacting with consumers. New product development 
benefits from this interaction as the product evolves from 
an idea to a commercially viable solution. 

Through the study of real business cases locally, 
and comparisons to international cases, a number 
of effective factors of using new social media 
have been researched.  The most important is the 
significant reduction in time and cost of reaching 
customer communities worldwide. The advantages 
and disadvantages of these emerging methods 
have been gathered to form a new framework 
for internet customer collaboration in the 
development process.

Shannon Sekul
High School Eric Louw  
Major:  Industrial Management 
Supervisor: Dr Aruna Shekar  

Supplier collaboration in Product 
Development 
This project is an investigation of the supplier collaborations in product 
development within manufacturing companies, with the aim of producing and 
testing a new framework for supplier integration. It began with a literature 
review and action research within selected manufacturers to understand the 
current supplier interactions, and benchmarking them against Toyotas best 
practices.           

Early results reveal that manufacturers can optimise their supplier 
contributions for effective development of products. The study has identified 
the critical success factors and supplier selection criteria that are important to 
manufacturers. Further analyses and testing of results will lead to a new framework 
for the supplier-product development interface. 
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Motorcycle Roller Starter 
The Motorcycle Roller Starter is used to start the engines of 
motorcycles that do not have electric starters as an integral part. 
This is most common on race motorcycles where regular starters 
add unnecessary weight.  

The device operates by having a rider straddle their motorcycle 
with the rear wheel parked on the pair of rollers of the starter. 
The motorized rollers are activated while the rider releases 
the motorcycle clutch, engaging the gear box through the 
rear wheel and turning the motorcycle’s engine – which 
starts the bike.  

Although similar items have existed for some time, 
they are not manufactured in great quantities and are 
expensive. Market analysis has revealed the possibility 
to create a similar product that either comes at a 
reduced cost, possesses additional features or a 
combination of both.  

During design, methods such as CAD modelling 
and Cosmosworks have been employed to reduce 
weight while keeping strength to provide a lighter 
more compact unit. Financial analysis has also 
been applied to ensure that the project is 
competitive in the market while having features 
that rival products do not.

Christian Houlgrave 
Auckland Grammar School  
Major: Product Development  
Supervisor: Dr Aruna Shekar, Mr Chris Chitty  
and Dr Sanjay Mathrani   

Raditya Santoso  
SMA Pangudi Luhur   
Major:  Product Development  
Supervisor: Mr Tom Robertson  

Thunder Box 
The advent of indoor plumbing has brought about drastic improvements 
to the quality of life and sanitation within large cities and communities. 
However, there are situations when this basic facility/infrastructure may 
either fail or are not easily accessible. In New Zealand, those situations were 
illustrated by the devastating Christchurch earthquake. On a global scale, it is 
estimated that 2.6 billion individuals do not have access to any basic sanitation 
facilities. With the absence of such facilities, there is the possibility of diseases 
spreading within the community.  

The goal of this project was to develop a product that could help provide the basic 
sanitation facilities for individuals who do not have ready access of such facilities. 
The product being developed is light weight, able to be flat packed for ease of 
transportation and made of materials which can be easily recycled or composted. 
It is reasonable to believe that this project will be capable of creating a win-win 
situation both from an environmental perspective and business perspective. 

CONFIDENTIAL

12
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Rhys Knauf 
Hastings Boys’ High School   
Major:  Product Development  
Supervisor: Prof Allan Anderson   

Impact Absorbing Foams and its 
Applications   
There are a number of applications where a durable, UV resistant impact 
absorption material is needed to protect either high-wear or high-impact 
areas. Such an example of this is netball post padding. Current solutions are 
not suitable due to the rate at which it breaks down in the harsh New Zealand 
environment, leading to the need for replacement on average every 6-12 
months.  

This project examined the desired properties of impact resistant materials in 
applications such as netball posts, and studied the impact absorbing properties of 
polyurethane and its potential for a range of impact absorbing applications. 

Dale Armit
Otumoetai College, Tauranga  
Major: Product Development  
Supervisor: Dr Aruna Shekar, Mr Chris Chitty  
and Dr Sanjay Mathrani  
  

The Skate-Mill 
This project aims to create a new, innovative system for the 
sport of skateboarding. The new product is a ‘Skate-Mill’ which 
creates a static wave for the rider to skate down, similar to wave 
machines that are built for surfing. The machine consists of a 
treadmill belt moving along and up a curved surface for the rider 
to skate down. The rider gets a feeling of speed without moving 
a great distance.  

With a new product comes many hurdles to overcome, 
accompanied by many options for experimentation and 
testing. The main engineering challenge is to make the belt 
follow the curve, as traditional treadmills rely on tension 
which would lift the belt up from the curve. I looked to 
overcome this using angled rollers on the outside of the 
belt to both hold down the belt down and prevent the belt 
from bowing up by pushing against tracking strips on the 
outside edges of the belt.  

The project outcomes include: 

• a financial and market feasibility

• a commercialization and manufacturing plan

•  a functional prototype of a unique skateboarding   
system.

CONFIDENTIAL
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HD Profiler Smart Lighting System  
My project is to design a smart lighting system for Clean Flow 
Systems, an international pipeline surveillance company. Clean 
Flow Systems require a better lighting solution for their HD 
Profiler large pipeline surveillance system. New LED technology 
and dynamic control have been used to produce a lighting 
system that at can control the light output dependent on the 
environment. This provides the correct amount of light for 
Clean Flow to expertly profile large pipelines and provide 
customers with crisp CCTV images.  

The lighting system has also been designed to be fully 
submersible and be used for submerged profiling, a 
new niche market for Clean Flow Systems. As well as 
designing and building the lighting system I have built a 
large testing environment within Clean Flow Systems 
premises. This testing environment will enable Clean 
Flow to undertake repeatable tests on new designs 
and future developments of their products.  

On completion of my degree I hope to continue my 
work with Clean Flow Systems and become a full 
time employee.

Richard Betts 
Takapuna Grammar School 
Major: Product Development  
Supervisor: Dr Aruna Shekar, Mr Chris Chitty  
and Dr Sanjay Mathrani   
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William Strickland  
Central Hawke’s Bay College  
Major:  Product Development  
Supervisor: Mr Tom Robertson  

Noxious Thistle Removal System 
Thistles are considered a noxious weed within New Zealand. However 
the control of thistles is either with poison or intense physical labour. In 
my project I set out to create an easy, environmentally acceptable way of 
removing thistles without causing excessive damage to the surrounding turf.  

 After an extensive prototyping and testing, the final design is a simple, yet 
effective hand implement that severs the taproot of the thistle below the 
ground. Once the plant is severed from the taproot in this way, most common 
species of thistles are effectively killed. This simple design is substantially 
easier to use than current manual removal systems due to the change in how the 
users energy to transferred to the cutting action. The design was shown in the 
Innovation Center at the National Field-days has shown good market potential to a 
wide range of users, from farmers through to lifestyle block holders and gardeners.
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Michelle Power
Whakatane High School  
Major: Product Development  
Supervisor: Mr John Gawith  KPM Designs Calf Feeder

The KPM ‘Designs’ Calf Feeder’ is an innovative new calf feeder 
that greatly increases the efficiency of the calf rearing process 
and reduces risk of injury to calves. The calf feeder is attached to 
the frontend loader of a tractor and can simply be lowered over 
the fence to awaiting calves as opposed to having to enter the 
paddock. It has the benefits of; removing the hassle of trying to 
get away from the calves without them escaping the paddock, 
reducing the time of the complete calf rearing process which 
includes cleaning, and minimising health risks to calves. 

The frame and attachment part of the project involved 
designing and developing a solution that is attachable to 
the majority of all frontend loaders and enable the support 
and attachment of the milk storage reservoir and teat 
reservoir. If funding is obtained the calf feeder will be 
commercialized and on the market ready for spring 
calving in 2012.

18

Julian Maggin         
St John’s College, Hastings  
Major:  Product Development  
Supervisor: Mr John Gawith   

KPM Designs Calf Feeder 
KPM Designs’ Calf Feeder is an innovative new calf feeder that greatly 
increases the efficiency of the calf rearing process and reduces risk of 
injury to calves. The calf feeder is attached to the front end loader of a 
tractor and simply lowered over the fence to awaiting calves.  

Competitive products are trailer mounted and required to enter and leave the 
paddock through the gate. The KPM feeder removing the hassle of trying to get 
away from the calves without them escaping the paddock and reduces the time 
of the complete calf rearing process including cleaning.  

The design of the teat reservoir will optimise the flow of fluids to ensure easier 
cleaning and maximise the number of teats available to calves.  If funding is 
obtained the calf feeder will be commercialized and on the market ready for spring 
calving in 2012.

CONFIDENTIAL

CONFIDENTIAL
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Mark Tomlinson  
ACG Strathallan  
Major:  Product Development  
Supervisor: Dr Aruna Shekar, Mr Chris Chitty and
Dr Sanjay Mathrani  

Adjustable Longboard  
The sport of Longboarding has many disciplines. Having a board with 
the right characteristics makes riding more enjoyable. Much like a car 
suspension – the stiffness of a longboard determines what it is good at. A 
stiff board behaves like a racing car with a hard suspension, while a flexible 
board behaves like a comfortable sport utility vehicle.  

This new design longboard has been created to achieve this range of 
performance from a single board. This is a radical design innovation in 
longboards allowing for flexibility and rigidity when required by the rider. Flex is 
one of the key differentiating features in longboards, and matching board stiffness 
to riding style is critical. This unique solution was designed to adjust from stiff to 
flexible, making longboards more versatile than ever.   

As a longboarder myself, I understand the needs from a user perspective and was 
in touch with others with the same interests, researched the competition, tested out 
various designs, and optimized the end result to achieve high performance.

Julawit Pitrchart 
Freyberg High School  
Major: Product Development  
Supervisor: Mr John Gawith  

Hockey Throat Protector 
The idea for my project was originated from OBO. OBO is a New 
Zealand company specialised in supplying and manufacturing 
hockey goalkeeping equipment. OBO has identified that 48% of 
hockey goalkeepers do not wear throat protectors even though 
they should wear them. This is because the goalkeepers feel 
uncomfortable wearing throat protectors and do not believe 
that the throat protectors on the market are effective in 
protecting the neck. 

The aim of my project is to develop a new innovative hockey 
throat protector for OBO that is comfortable, effective and 
financially feasible. The challenges include:

•  conducting market research with the goalkeepers

•  designing and developing the final product

•  prototyping and testing it to prove its effectiveness 
and feasibility.  

This project hopes to reduce the number of neck 
injuries and give goalkeepers more confidence to play 
their game better.  
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The body of a dragonfly looks like a helical structure wrapped with metal. Two 
wings are cross-placed on a body that displays a colour gradation from ice blue 
to maroon. This structure equips the dragonfly with supreme maneuverability. No 
matter at what speed or direction it is already moving, it can immediately stop and 
start flying in the opposite direction.

Increasingly, modern industry relies on the solution of problems requiring a range of engineering skills. 
Mechatronics is a combination of precision mechanical engineering, electronic control and computer 
technology for the design of products and processes.

Graduates in Mechatronics are sought after around the world and are found in a wide range of occupations 
including project management, industrial automation, product and process design and manufacturing.

The Dragonfly

Mechatronics
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Daniel MacInnes           
Kerikeri High School   
Major:  Mechatronics  
Supervisor: A/Prof Johan Potgieter   

Electric Car 
This project consists of designing the suspension and drive assembly for 
an electric concept car. Two DC electric motors will be used to power the 
rear wheels where the drive will vary depending on the steering input. This 
will be similar to a mechanical differential gear in a standard automobile and 
will allow the vehicle to turn smoothly. Regenerative braking will also be used 
to allow the vehicle to recapture a portion of its kinetic energy and charge the 
battery rather than expelling all of the energy to heat when slowing down.  

The CAD software Solidworks will be used to model the complete assembly and 
perform stress tests to ensure the individual components will not fail in use.  

Kirill Bulatov 
Major: Mechatronics  
Supervisor: Dr Huub Bakker  

Solar-Powered Robot Power Management 
Autonomous robots are being increasingly used these days to 
perform difficult and often dangerous tasks. They may be used for 
different purposes, but all of them need a reliable power supply, 
especially when a robot is released into an uninhabitable and 
isolated place. The Sun is the most abundant energy source 
and the best choice for a self-sustaining robot, but it requires 
an intelligent power management system to keep a robot 
operational. 

A system is developed for this project, in which a 
microprocessor will control the flow of energy based on the 
variable supply and demand, with an aim of maximizing the 
robot’s useful work output and adding more flexibility. 

24
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Ross Pinfold 
Tawa College  
Major: Mechatronics  
Supervisor: Dr Gourab Sen Gupta  Autonomous Marine Navigation 

In recent years there has been an influx of longline fishing off the 
New Zealand beaches. A popular method of getting these fishing 
lines out into the sea is with an electric kontiki. These devices are 
sold as high-tech equipment and attract huge prices. In reality 
they are fairly primitive, consisting of a tube with a motor and 
timer. A common problem with these is that they wander off 
course travelling through waves and end up running parallel to 
the beach instead of out to sea. 

I am developing these devices to be truly high-tech products 
by evolving them to autonomously navigate to a set distance 
from shore in a set direction, enabling fishing lines to be 
deployed to locations near a desired fishing spot. This 
will prevent the possibility of the fishing line ending up 
hundreds of meters off course. 

The design incorporates a propulsion system, motor and 
controller for steering, and navigation electronics using 
a GPS and compass. 

Cameron Farrar           
Forest View High School   
Major:  Mechatronics  
Supervisor: A/Prof Donald Bailey and Dr Amal Punchihewa  

Automatic Guitar Tuner 
For most guitar players tuning is done by using a manual tuner which, when 
a string is plucked, indicates on a screen how different the frequency is 
from the correct frequency. The pegs must then be turned manually until the 
string’s frequency matches the desired frequency. 

This project consists of the design of an attachment for an acoustic guitar that, 
when a string is plucked, automatically changes the tension of the string until it 
reaches the desired frequency.  

The final prototype will demonstrate the feasibility of the tuner.  
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Brendon Collecutt           
Homeschooled
Major: Mechatronics  
Supervisor: A/Pro Subhas Mukhopadhyay  

In Shoe Plantar Pressure Sensors 
The aim of my project was to design low cost flexible pressure 
sensors that could be mounted inside shoes and a data acquisition 
system that was light weight and portable.   The pressure sensors 
are capacitive and the data acquisition is done using two Pic 
Microchip microcontrollers, one for each shoe. The system used 
a seven pressure sensor for each foot.  

Potential applications include monitoring the walking patterns 
of patients undergoing physical rehabilitation, the elderly and 
other people with posture related health risks.  

28

Thomas Sobiecki             
Upper Hutt College   
Major: Mechatronics 
Supervisor: Mr Ralph Ball    

Wood Chipper Plastic Contaminant Removal  
The project was based around a large portable sideways grinder wood 
chipper. The problem was that the recycled pallets sourced for processing 
were contaminated with plastic which was taking too much time and effort 
to remove manually. 

Traditional techniques used in the recycling industry were not suitable as 
they need infrastructure, such as AC power, they were also based around 
the plastic being the product - not the waste. After observing the process and 
exploring a number of alternatives it was decided to develop a system that would 
successfully separate the plastic from the wood chips using a vacuum. 

CONFIDENTIAL
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Rudolf Hein
Howick College   
Major: Mechatronics  
Supervisor: Dr Fakhrul Alam   

Home Information and Appliance Control
The purpose of the project was to design and develop a home 
automation system with the aim of adding some level of comfort 
and convenience to the users’ life. 

 Instead of retro fitting each appliance with a “control module”, 
a standalone device was designed that will allow the control of 
any appliance that is plugged into it. This device is wirelessly 
controlled from any Android based mobile phone. Appliances 
connected to the control module could be remotely switched 
on or off, be set on a timer to automatically turn on and 
off at specified times. It also allows a reading of power 
consumption.  

As part of the project, a number of other modules 
were also designed that would allow the feedback of 
information from around the home straight to the Android 
mobile phone. For example, letting the user know if 
someone has knocked on the front door, if there is mail 
in the letter box, and the temperature in the home.

30

Thomas Poupouare                      
Westlake Boys High School  
Major:  Mechatronics  
Supervisor: A/Prof Johan Potgeiter     

KiwiSat Satellite Camera Integration  
The aim of this project was to research and investigate the APS CMOS 
Camera on board KiwiSat, New Zealand’s first space satellite. Performing 
motion and “sun-strike” testing, to ensure the photos taken on board 
the satellite will be of decent quality. Once working I will need to ensure 
the camera can operate from the IHU using a remote link. Select image-
processing will also be used to provide useful navigation data for the ADAC 
(Attitude Determination and Control) system 



32 33

Kim Alvarez 
Palmerston North Boys High School  
Major: Mechatronics  
Supervisor: Dr Liqiong Tang    

Portable Sun Tracker 
The sun provides a vast amount of energy. This energy can be 
transformed into “useful/wanted” forms.  Using solar panels is 
the popular choice to obtain solar energy.   Solar panels installed 
on a rotational station can make the panels follow the sun light 
rather than remaining stationary.  

This will increase the amount of the energy captured from the 
sun. Currently, most of the solar trackers on the market cannot 
be moved easily. These products are not really suitable for 
outdoor activities such as camping, tramping or even for 
emergency use.  

This project aims to develop a sun tracker for outdoor 
activities. The sun tracker has to be light, portable and 
easily set up. The system designed will allow easy 
installing of commercial solar panels and the related 
solar components. 

Travers Biddle                   
Pinehurst College  
Major:  Mechatronics  
Supervisor: A/Prof Johan Potgieter  

Satellite Attitude Determination Using 
Magnetometer 
The KiwiSAT satellite will report its orientation/attitude back to a control 
center to assist in controlling the satellite to a desirable attitude. The satellite 
will have several sensors, one of which is a magnetometer. 

The focus of this project is to determine a current attitude of the satellite using 
the readings of the magnetometer, which measures the Earth’s magnetic field. 

CONFIDENTIAL



34 35

Kevin O'Loan             
Glenfield College    
Major: Mechatronics 
Supervisor: Dr Mohamed Rashid  

Grid Connected Solar Power System 
Solar energy is a relatively new area of research in the energy industry. 
This is leading to significant advances in this area. This project looked at 
the current systems out in the markets at the moment and developed an 
intelligent grid connected solar system for the home or office that offers an 
advantage over the current systems.  

This project was split into three parts: 
•  research 
•  development 
•  testing 

The controller that was developed for this project used the PIC16F1518 
microcontroller. It can measure the power being produced by the solar panels and 
battery. Using this information the controller can control the flow of the current to 
either the battery or directly into the grid when battery is full or not connected. The 
controller in this project is very versatile as it can be used with a large variety of solar 
panel and battery bank sizes. 

This controller would be great for holiday homes and other small applications where 
the user wants to supplement the grid power usage with solar energy in order to reduce 
costs.

Jay Mallinson                        
Waihi College  
Major: Mechatronics  
Supervisor: A/Prof Johan Potgieter    

Overall Equipment Efficiency System  
The OEE software system is used to acquire and process 
information taken from seven carpet tufting machines, used in 
the manufacture of synthetic sports surfaces. This information 
is input by operators during production time and then sent to a 
central processing computer where reports are generated. 

Managers and production staff use the information for 
production planning, maintenance scheduling, capital 
expenditure and development of more efficient processes to 
reduce costs and improve quality. 

The project also required the development of a new length 
measuring system for the seven tufting machines, to 
reduce wastage of raw materials and save money.  

34
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Andrew Webb                 
Rangitoto College  
Major:  Mechatronics  
Supervisor: A/Prof Johan Potgieter 

KiwiSAT Satellite Sun Sensor  
A pair of sun sensors is one sub-system of the KiwiSAT satellite used 
to determine the satellite’s orientation in space. To provide the KiwiSAT 
project team with insight into their design of the sun sensor, I built a replica 
sun sensor processor and analogue-to-digital converter to be used for 
experimentation and analysis. 

The majority of the electronic components were sourced from local suppliers 
and the printed circuit boards developed and assembled by hand. The aim of the 
project was to analyse the sensor’s accuracy and behaviour. 

To ensure experimental accuracy, with the guidance of a lighting expert at 
Massey, a light source was assembled that would best mimic the sun’s light 
spectrum and could be used in a laboratory situation. To carry out the experiments 
and measure the sensor’s accuracy to within 0.5°, a sensor mount that was able to 
be rotated and measured in three-axes was built. 

Nidal Eltayeb            
Freyberg High School   
Major: Mechatronics  
Supervisor: A/Prof Subhas Mukhopdhyay   

Pilot Plant Food Extruder 
Food extrusion is one of the most efficient food processing 
methods in terms of energy consumption, since it completes a 
number of operations such as heating, shearing, texturisation and 
cooking all in a single step. 

A wide range of products is produced by varying some 
parameters in the extruder such as temperature of the 
barrel, feed rate and moisture content. All temperature 
measurements are currently displayed on small screens 
on the control cabinet and all the data has to be recorded 
manually on a piece of paper by the people running the 
extruder, this is mainly a problem because it involves 
interpolation of what is displayed on each screen, hence 
human error is introduced while recording the data. 

Implementing a modern control and data acquisition 
system for the pilot plant extruder will make it easier 
to use for research and demonstration purposes, 
having the data logged to a single file will decrease 
the number of operators required when the extruder 
is running, it will also increase the precision and 
accuracy of any data obtained from the extruder by 
eliminating human error.
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Matthieu Jones                      
Wanganui High School   
Major:  Mechatronics  
Supervisor: Dr Liqiong Tang and A/Prof Donald Bailey  

Pipe Inspection Robot  
This project aims to develop a robotic system that can analyse the level of 
erosion of concrete waste water pipes using image processing. The erosion 
is caused by the waste water combined with a small amount of acid and 
can range in severity from insignificant to the extent where the entire bottom 
of the pipe is eroded allowing the waste water to leak into the surrounding 
ground which is a major concern. The robot with an imaging system measures 
the level of erosion and records the data along the entire length of the pipe. 

Lindsay Brazendale           
Kuranui College   
Major: Mechatronics  
Supervisor: Prof Clive Davies and Dr Rose Davies  Intelligent Laundry Sorting System  

In today’s society people are living longer. This aging population is 
creating a need for larger nursing homes. The laundries in nursing 
homes are getting busier with staff carrying out repetitive labour-
intensive tasks. Staff could be better utilized in other areas. If 
any of the repetitive tasks could be automated it would save 
staff time, freeing them up to do more important tasks. 

One task that has the potential to be automated is the sorting 
of laundry items once they have been washed and dried. 
At present, garments are usually labeled by the resident’s 
family creating varying types of labels attached by different 
methods. This creates the potential for garments to be 
misidentified or lost, creating extra work for staff and 
possible distress for residents. 

Automating the sorting process would eliminate the 
potential for some items getting lost or mismatched. 
The use of radio frequency identification (RFID) to tag 
laundry items is a technology identified to help in this 
process. An automated laundry sorting system has 
been designed and a prototype built.
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Sung-Yu (Jimmy) Tsai             
Otago Boys High School    
Major: Mechatronics 
Supervisor: Dr Liqiong Tang and A/Prof Subhas Mukhopdhyay    

Transfer System for Metal Stamping 
Industry  
The conventional metal stamping process often requires manual loading 
sheet metal inside the die. Except the productivity is low, more importantly it 
is an unsafe, bored and exhausted process for the operators.  

For the purpose of automation in sheet metal stamping, industrial companies 
focus on the development of auto-progressive stamping facilities to change 
the manual loading situation and make the whole progressive stamping process 
automatic. 

The aim of this project is to design a new driving mechanism that is able to 
automate progressive sheet metal stamping process. The project work involves 
mechanical design using 3D CAD, control system development and prototype 
making, testing and demonstration.   

Philip Harris           
Christian Renewal School  
Major: Mechatronics  
Supervisor: A/Prof Edmund Lai  

Digital Audio Forensics  
This project investigates the methods to authenticate audio 
recordings by checking for evidence of alterations. Within 
every recording made within domestic settings, there is noise 
interference from the 50Hz mains voltage. 

The mains voltage does not sit at exactly 50Hz but varies with 
time, in a semi-random way. By applying a band-pass filter 
about 50Hz over the recording and applying a FFT to the 
result, one can track the mains interference in the recording. 
Matching this against the known electric network grid 
frequency, one can determine the time of recording or if the 
recording has been altered. 

Another method applies to audio recordings that have 
been saved in a compressed format such as MP3, AAC 
or WMA. Any alteration will leave inconsistencies in 
the quantization levels between corresponding frame 
offsets.  A third method detects if there is a change 
in the microphone used.  We investigate the relative 
robustness of these methods.
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Mark Hetherington           
Hutt Valley High School   
Major: Mechatronics  
Supervisor: Dr Gourab Sen Gupta  

Miniaturisation of Wireless Sensor Nodes 
Many of the societies in the western world value an individual’s 
right to live independently and have control over their own 
lives. For these people living alone provides independence but 
with increased risk of injury or death. It seems like there is an 
opportunity for technology to help. By selectively monitoring 
the activities of a person living alone, technology can be used 
to determine if there is cause for concern over the person’s 
wellbeing and report this to family members or caregivers.  

While work has already been undertaken to implement this 
system there is a need to miniaturise the wireless sensor 
nodes and ‘package’ the solution for commercialisation.  
In order to provide a practical ‘plug and play’ solution the 
product I have developed is small enough that it is not 
intrusive and can easily be retrofitted in an existing living 
environment. When fully implemented, this system has 
significant market potential in ‘aged care’ or ‘at risk’ 
situations.  

With an aging population worldwide the market for 
this type of technology is increasing rapidly.
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Esala Wiezbicki-Saxby                      
Tauranga Boys College 
Major:  Mechatronics  
Supervisor: Dr Rory Flemmer   

Sound and Balance of a Humanoid Robot  
This project concerns a USB ‘ear’ module which can determine the source 
direction of an incoming sound. It has been developed specifically for 
‘Junior’ the humanoid robot. 

Junior was designed by Dr Rory Flemmer and is similar to a human in terms 
of size, strength, mobility and morphology. Mentally and computationally, 
Junior uses a vision-based reasoning system to cope with the real world. His 
visual configuration is two forward facing eyes and consequently he cannot see 
behind him. 

A sound event direction-finding system is a natural supplementary sense, enabling 
awareness of sound-generating events outside his visual field. The direction 
measured by this module allows Junior to efficiently search for, or attend to, noisy 
objects in his surroundings. Five microphones are used with logarithmic circuitry to 
effectively locate the sound over a large dynamic range (from quiet to very loud).

A magnetic compass and accelerometer are included in the design to further 
supplement the overall awareness of Junior. All data obtained by the module is 
communicated to Junior’s central processor by USB.
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Alexei Borissenko                      
Massey High School    
Major:  Mechatronics  
Supervisor: Dr Mohammad Rashid  CamBot (UP CLOSE)  

A radio controlled all terrain robot with high definition camera 
that is mounted on to a self stabilizing platform to provide levelled 
images in any robot position.  

The embedded platform will be supported by a closed loop video 
feedback for remote control. The mounted camera will be able 
to monitor and record endangered/dangerous wild life with 
minimal disturbance to wild life and keep the user safe. 

Utsav Patel                              
Mount Albert Grammar School   
Major:  Mechatronics  
Supervisor: A/Prof Johan Potgieter  

Satellite's Attitude Determination   
This project is mainly focused on a satellite named KiwiSat’s attitude 
determination and control (ADAC) after the launch in the low earth orbit 
at the height of 850 km. Combination of horizon sensors, sun sensors, 
magnetometer, and camera contributes towards the ADAC. 

However, this paper simply describes the characteristics, performance, key 
deliverables and near – to – real experimental values of horizon sensors which 
are individual units with sensor elements sensitive to the visible light and near 
infrared spectrum. 

Each sensor comprises of two pairs of sensor elements – photo diodes for visible 
light and Dexter Research thermopiles for near infrared.  
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Benjamin Pierce                   
Paraparaumu College  
Major: Mechatronics  
Supervisor: Dr Liqiong Tang  

Paraplegic Walking Aid
The aim of this project was to design a prototype of a paraplegic 
walking aid that would allow a disabled patient to perform basic 
motions such as standing and walking with the aid of crutches to 
provide the balance. One of the main objectives for this project 
was to bring the cost down and make the prototype affordable 
for the majority of patients who need it. 

This goal has been achieved through the use of two stepper 
motors per leg to control the knee and hip joints. The motors 
are controlled by an 8051 micro-controller that receives 
instructions from a wireless device built inside a standard 
walking crutch. Safety issues were considered in the 
design. 

The prototype has multiple safety guards such as 
accelerometers to determine if a user is falling. Through 
using image processing techniques, a correct walking 
gait has been analyzed and modelled to produce as 
natural a walking motion as possible.   
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Jeffrey Ryan             
Rotorua Boys High School    
Major: Mechatronics 
Supervisor: A/Prof Subhas Mukhopadhyay  

Electromagnetic Positive Displacement Pump   
There are currently electromagnetic pumps on the market that have proven 
to be efficient and have very low power consumption compared to their 
counterparts. However, there are currently no positive displacement pumps 
using electromagnets, as a thorough patent search has shown. This suggests 
there would be a market for this design.  

One of the major drawbacks to a positive displacement pump is the pressure 
pulses generated as the pump displaces fluid. For example a single action 
piston pump will have a pressure pulse that resembles a square wave as there 
is no pressure on the discharge side on the down stroke when the pump is filling. 
Maximum pressure occurs on the upstroke when the fluid is discharged.  

The aim of this project is to develop and build a positive displacement pump using 
electromagnets that will have small pressure pulses without the aid of a pulsation 
dampener.
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Salam Arif 
Takapuna Grammar School   
Major: Mechatronics  
Supervisor: A/Prof Johan Potgieter   

Self-Playing Pan-Flute Robot  
This project consists of a few different areas taught in 
the Mechatronics Engineering Programme. It has a lot of 
programming, electronic and circuit design, mechanical design, 
and a little bit of signal processing. 

This robot will take a musical MIDI file, read it, then convert it 
and physically play it on a pan-flute. The MIDI file is read by a 
program written in Python to extract all the information from 
the file, then sent accordingly through the system and blow 
the right note on the flute using pneumatics
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Campbell Sharp           
Longburn Adventist College  
Major:  Mechatronics  
Supervisor: Dr Rory Flemmer  

Apple Orientation System 
The aim of my project is to build an apple orientation system. The purpose 
of the apple orientation system is to deliver apples with the core horizontal 
and with the sunny (red) side of the apple facing upwards.  

The current systems available rely on human packing of the apples onto 
trays. This system will be integrated as part of a larger system to create a fully 
automated apple packing system. The main benefit from this project will be the 
way the apple is presented to the customer. This improvement in the way it is 
presented will improve the saleability of the apples.  

The concept of orientation works by the apples riding on a jockey along a 
conveyor. This jockey has a differential roller. The apple spirals under a line of 
cameras, when the apple is in the correct orientation the roller is stopped from 
turning. The apple is then carried to the end where it can be placed on an apple tray 
by a robot arm or the like.
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Khalid Al Brashdi           
Royal Guard of Oman Technical College   
Major: Industrial Automation    
Supervisor: A/Prof Subhas Mukhopadhyay    

Ambient Noise Detector for Student 
Hostels  

Everyone’s living activities create noise to a certain extent. 
Personal preference in music, television, social or working 
activities can cause tension and conflict between neighbours 
with different lifestyles. 

The project intends to develop a system that gives an 
indication of the noise level, in order to caution occupiers 
about the unacceptable noise level. The project helps 
providing a suitable, quiet environment for students to study 
in student hostels. Loud noise from parties, music amplifiers 
due to poor sound insulation were issues students 
complained about, which disturb the study environment 
and become a problem to sleep peacefully.  

The device monitors noise levels and sends messages 
to a PC regarding the unacceptable noise levels within 
a period of time in common areas in the hostels. The 
monitoring of the ambient noise includes a display of 
the current status in terms of quiet, moderately quiet 
and noisy conditions. In addition, the system can be 
used on the construction of noise survey reports to 
identify noisy areas to produce a noise map of an 
area. 

Aaron O'Connor       
Otumoetai College    
Major:  Mechatronics  
Supervisor: A/Prof Subhas Mukhopadhyay   

Non-Invasive Glucose Monitor  
This project will investigate the use of using an RF antenna to measure the 
glucose levels in the blood stream. This is based on the fact that the glucose 
levels affect the dielectric properties of the blood and by measuring the 
change of the reflected signals from the antenna, the glucose levels can be 
determined. 

Diabetes is a condition where the body does not produce enough insulin or 
where the cells in the body do not respond to the insulin that is produced. There 
is currently no cure for diabetes but it can be controlled allowing the patient 
to lead a full and active life. Frequent blood glucose monitoring is essential in 
improving glycemic control. The average diabetic patient tests their blood glucose 
level less than twice a day, while it is recommended that it be tested four to seven 
times a day.  

The developed system will help to monitor the glucose level in a non-invasive way 
helping the people to avoid the pain of pricking the needles into their body.

CONFIDENTIAL
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Cam Laird            
New Plymouth Boys High School  
Major: Industrial Automation   
Supervisor: Dr Huub Bakker  

Trajectory Control of a Robotic Arm   
The Mechatronics, Robotics and Automation Cluster is in the process of 
developing a robot with embedded artificial intelligence named “Junior.” 
There is a requirement for the joints of this robot to have smooth and 
accurate control. This will include controlling the speed of the movement, the 
accuracy of movement and smoothness of the movement. 

The system is hydraulic and a new, small, proportioning valve has been 
invented with largely unknown dynamics. These unknown dynamics present a 
problem for classical control, leading to indifferent performance. 

The aim of this project is to improve on the existing trajectory control of the 
robotic joints, which uses a conventional PID (Proportional-Integral-Derivative) 
controller. The control methods being developed are fuzzy logic control and 
discrete control. Once developed these will be compared with the existing PID 
control and the best will be chosen.

Mohamme Al Gheilani                     
Ahmed bin Majed School, Sur Sultanate of Oman  
Major: Industrial Automation  
Supervisor: Dr Ibrahim Al-Bahadly    

Smart Laptop Stand  
The main aim of this project is to design and develop an 
ergonomically automatically adjustable laptop stand. This stand 
will enhance the independence, increase productivity and 
support personal development for special needs people. Several 
factors were set to meet the requirements of the final product. 
These factors are: 

•  light weight 
•  portability 
•  simple electronic 
•  low power consumptions 
•  multi-fittings design.

Prototype was designed according to the specification 
required. The design is almost portable and to be 
able to fit all laptops. It has multi-fittings base. As a 
consequence, it can be attached to a wheelchair for 
special need people and in different configurations. 

Using modern industrial engineering techniques, 
this project will require complete planning for 
manufacturing of the stand. The focus will be 
on manufacturing process analysis so it can be 
marketed at a reasonable price.

 

52



54 55

Samuel Diprose           
NZ Correspondence School  
Major: Industrial Automation   
Supervisor: Dr Rory Flemmer   

Mobile Hydraulic Power System 
The purpose of this project was to design a hydraulic power 
system for ‘Junior’, a humanoid robot. The system needed to 
provide regulated pressure to various cylinders and hydraulic 
motors, and run off a 12V battery. The exact pressure could 
range from 58 to 200 psi, depending on the work the robot was 
doing.  

 The project was split into two parts, the mechanical design, 
and electronics/software development. The mechanical 
components that were designed included a gear pump, 
motor, reservoir and accumulator. The motor control 
was achieved by implementing PID control with a 32 bit 
microcontroller, using pulse width modulation. A pressure 
transducer senses the pressure in the lines, and the 
microcontroller compensates by altering the motor speed 
accordingly. The microcontroller also measures and 
monitors the battery voltage. This system will interface 
with the main robot controller via USB, relaying data, 
and receiving commands as necessary.
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Alex Rowe 
Feilding High School  
Major:  Industrial Automation   
Supervisor: Dr Gourab Sen Gupta and Dr Karl Dahm  

BLDC Motorboard 
The aim of this project was to build a motorised mountain board to provide 
a fun and cheap mode of transport for short trips of up to 30 km with speeds 
of up to 50 km/h. The motorboard is driven by a powerful BLDC motor and 
powered by a high performance onboard Lithium Polymer battery pack. A 
2WD drive system is used as the motorboard is designed for off-road use. 

The motor driver circuit was also built as part of this project which is controlled 
by the C8051F020 microcontroller. The design had several features that are 
generally not included in commercially available motor controllers such as 
soft start and a PI based cruise control function. Battery level, speed, distance, 
temperatures, and current are all monitored and displayed on an LCD screen that 
is mounted on the handheld controller. The power to the motor is limited when the 
current or temperatures exceed threshold levels. 
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Electronics and Computer Engineering at Massey Engineering incorporates electronics, information and 
signal processing, computer engineering and, telecommunications and networks. Students become skilled 
in the development and application of electronic and computer systems, both hardware and software, in 
industrial and commercial contexts.
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Electronics & Computer Engineering

Bats use other methods than sight to navigate or hunt. They 
are able to “see” in the dark by sending out sound waves 
that bounce back to the bats’ ears from objects such as fruit 
on trees and flying insect prey. The echolocation or biosonar 
is a simpler way for robots to perceive shapes than pattern 
recognition programmes, and is much more applicable in areas 
without light.

The Bat

Electronics and Computer Engineering at Massey Engineering incorporates electronics, information and 
signal processing, computer engineering and, telecommunications and networks. Students become skilled 
in the development and application of electronic and computer systems, both hardware and software, in 
industrial and commercial contexts.

Graduates in Electronics & Computer Engineering can be found in a range of occupations including 
systems programming, network operations and management, performance analysis and project 
management.

Electronics & Computer Engineering
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Leith Bade
Kapiti College  
Major:  Electronics and Computer Systems  
Supervisor: Dr Xiang Gui  

Cell Phone Coverage Modelling 
Wialus Solutions designs mobile networks for Telecom New Zealand 
such as the new XT network. A large part of the service they provide to 
Telecom is a software database called Ventura that provides management 
and modelling of their network. A part of Ventura is a map that shows the 
expected cell phone reception quality at every location in New Zealand. To 
generate this map a model of the radio wave propagation characteristics for 
each of Telecom’s 1,400 transmitters is generated. 

Currently Telecom generates this model using an off-the-shelf mobile network 
modelling software package which is run on their engineers’ desktop computers. 
Wialus would like to run the model on their existing infrastructure to enable the 
modelling to be integrated into Ventura along with new features such as dynamic 
coverage-map updates and in-the-field model calculations using smart phones. 

This project aims to develop a cell phone coverage modelling system for Wialus that 
can model the XT network with particular emphasis on general-purpose computing on 
graphics processing units (GPGPU) technology to achieve significant improvement in 
speed over the existing off-the-shelf modelling software.

Billy Gannon  
Glenfield College  
Major: Electronics and Computer Systems Engineering  
Supervisor: Dr Mohammad Rashid   

Embedded Control, Solar Power System  
The aim of the project is to investigate and design an embedded 
control and monitoring system for a photovoltaic power generator 
(solar panel). The project consists of 3 main elements: 

•  monitoring the system by storing data (power in/out) via 
wireless communication

•  rotating the panel using a stepper motor so that it faces the 
sun (increasing the power output)

•  utilising a microcontroller to control and interlink all of 
these aspects together  

The system will capture the suns energy by using solar 
panels; these solar panels convert the energy to a DC 
voltage. The voltage is then fed into a 12V voltage 
regulator/charge controller (as the solar panels can 
produce up to ~17V) to prevent the deep cycle batteries 
from being overcharged (as this can harm the lifespan/
performance). 

A control circuit is introduced around the system 
to take readings from the light sensors to control 
the direction and step of the stepper motor. The 
microcontroller will also send data (power in/out of 
the system) wirelessly to be stored.
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Dimitrije Balanovic           
Freyberg High school  
Major: Electronics and Communication  
Supervisor: A/Prof Edmund Lai   

Multi-Agent Flocking 
Large groups of, Insects, bird fish all exhibit flock like phenomenon 
when many individuals seamlessly coordinate in a group. The 
flock appears to have a naturally organized collective motion, 
but indeed they are individual agents reacting only to their 
immediate surrounding environment.  

People have been able to simulate this behaviour on the 
computer for some time. The simulations can simulate the 
coordination to a good degree of accuracy. Unfortunately one 
problem still remains. That is, the agents exhibit collisions 
from time to time.  

This project involves development of a 3D software flocking 
simulator. The simulation will encompass the existing 
flocking behaviour rules known in literature. Furthermore 
a benchmarking system will be developed using 
Microsoft’s XNA game development framework that will 
allow us to measure the amount of collisions in a given 
time frame. 

The aim is to develop improvements on the anti-
collision techniques with quantative improvements 
based on the benchmarking results.
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Daniel Walmsley           
Wanganui High School  
Major:  Computer Systems Engineering  
Supervisor: Dr Giovanni Moretti  

Software testing using computer vision   
This project aims to create a framework for automated testing of software 
including its graphical user interface (GUI). As most current software uses a 
graphical user interface, it is important that the appearance of this interface 
be included in the testing, but as this is difficult to test, this GUI aspect is 
rarely addressed by testing frameworks.  

In this project, a framework is being developed that allows the program under 
test to be exercised by the developer while the framework captures a set 
of reference screenshots. By creating mouse and touch events, the testing 
framework can then drive the test software through the same stages while 
comparing its output to the reference screenshots. This testing ensures that as 
the software development continues, any changes that break existing functionality 
will be detected. Including the user interface in the testing provides a more 
comprehensive test coverage and as a result, the development of more reliable 
software. 
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Sari Kilani  
Palmerston North Boys High School    
Major: Telecommunication & Networking  
Supervisor: Dr Amal Punchihewa  

Digital Television Loudness Management 
System
The aim of this project is to develop a loudness control system as an add-on 
for digital set-top boxes, which is used for digital television viewing. Viewers 
are often left to deal with controlling the sound levels by turning the volume 
down when a TV commercial comes on, or when flicking through channels. 

Developing an automatic loudness control will be able to manage sound levels 
produced from the audio speakers. If sound levels create a loudness exceeding 
the specified threshold, loudness monitoring algorithms will automatically detect 
and then turn the loudness to the appropriate level for the television viewers. 

Hatim Al Abri           
Moosa bin Nasser Secondary School, Al-Hail Oman    
Major: Telecommunications and Network Engineering  
Supervisor: A/Prof Subhas Mukhopadhyay and 
Dr Amal Punchihewa  Smart Wireless Environmental Sensing 

Station  
The “Smart Wireless Environmental Sensing Station” was 
proposed to develop a platform on which smart sensors for 
environmental conditions monitoring have been carefully 
selected and interfaced to a central station. A prototype 
system of the wireless environmental sensing station  is 
accommodating up to 6 sensors to measure different key 
environmental parameters; temperature, air pressure, relative 
humidity, light intensity, soil moisture and temperature. 
An embedded MC13211 microcontroller inside ZigBee 
Chip was used to control the interfacing of sensors and 
their data conversions from analogue to digital. ZigBee 
communication protocol was used to communicate 
between the central station “coordinator” and the 
environmental sensing stations “end-devices”.                                                                                                        
Verification tests included; checking the atmospheric 
outdoor and indoor conditions and hence the prototype 
has been contracted correctly, testing the prototype 
in real-life scenarios, and check for the battery life 
sustainability and the performance of the developed 
system quantitatively and qualitatively in comparison 
to other existing weather and environmental 
stations. The tests were shown promising results, 
and the developed prototype was found to satisfy 
the general requirements and specifications 
drawn for this project, providing accurate and 
reliable measurements.
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Alex Gibson 
Horowhenua College  
Major: Software Engineering  
Supervisor: A/Prof Jens Dietrich and Dr Giovanni 
Moretti  Low Bandwidth Data Visualisation

This project attempts to create an interactive data visualization 
framework capable of streaming to users with low quality Internet 
connections. This would allow users to visualize large amounts 
of multi-dimensional data, in which they normally wouldn’t have 
access to because of bandwidth restrictions, in an informative 
and intuitive way.    

The project ties together three problems into one software 
solution:

•  summarizing vast amounts of trade data that New 
Zealand has accumulated over the years

•  finding a suitable visualization to show the multi-
dimensional data to generate knowledge

•  addressing the problem of getting the visualized data 
to users with low quality connections.  
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Hussain Al Mutawa           
Jubail Industrial College, Saudi Arabia  
Major:  Software  
Supervisor: Mr Paul Lyons and Mr John Gawith  

Enhancing TrekWizard System's Information 
Unit 
The main concept behind the TrekWizard application is to provide a better 
trekking journey. The system is composed of a Global Positioning System 
(GPS) receiver, processor, file storage for media, speaker and colored display 
unit.   

TrekWizard is a mobile (smart device) software which uses GPS data to 
assist and guide trekkers during the course of their journey. The application is 
composed of four main units which are:

•  The configuration unit 
•  maps selection unit 
•  the trekking unit 
•  the information unit

This project aim is to design, develop and evaluate a simple, but intuitive user 
interface for the information unit. The project goals are to improve the usability and 
provide consistent layout of the user interface with the other units
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James Knight
Glenfield College  
Major: Electronics and Computer Engineering  
Supervisor: A/Prof Edmund Lai  

3D Audio Effects using DSP 
The aim of this project is to investigate filtering techniques that are needed 
to transform a monophonic audio signal that is perceived as coming from 
various positions in 3D space through stereo headphones and speakers. 

This project consists mostly of research into the various effects that create 
3D audio reproduction, and prototyping using MATLAB. A single channel from 
an audio source is taken as the input and the 3D effects are produced by taking 
into account Head Shadowing, Externalization of sound through Decorrelation, 
and Interaural Time and Intensity Differences. 

Effects created in this project could allow future integration with application 
software such as computer games, with head tracking devices for more precise 
source localization and future implementations on DSP board or FPGA. 
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Gecko feet are covered in little hairs. Each hair is about 
200 to 500 nanometers wide. The adhesive power of 
a centimeter of gecko foot is about 10 Newtons. The 
principles of the Gecko feet have formed the foundation for 
the development of Gecko tape, which is projected to have 
a wide range of industrial applications due to its strength, 
ease of removal and lack of residue.

The Gecko
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Traditional export industries are increasingly looking to innovations in biotechnology and nanotechnology 
to develop processes for new products or ingredients from New Zealand resources.
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industries worldwide. They hold positions as process engineer, production manager, consulting engineer 
and chemical engineer.

Chemical & Bioprocess Engineering
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Jess Jackson 
Marlborough Girls’ College  
Major:  Biotechnology  
Supervisor: A/Prof Pak-Lam Yu  

Aerobic Fermentation of Lactococci 
Lactococci are normally grown under anaerobic conditions where 
lactic acid is the product of lactose fermentation. Under pH control, with 
ammonium hydroxide the lactic acid is neutralized to ammonium lactate. This 
eventually proves to be toxic to the cells and inhibits their growth and thus 
biomass yield.  

Aerobic growth of lactococci has been researched for a number of years 
and is used commercially by a large starter company overseas. To achieve 
aerobic growth of lactococci, haemoglobin is added to the aerobic broth. The 
addition of air and haemoglobin causes the lactococci to respire via a different 
biochemical pathway from anaerobic fermentation. This results in very little lactic 
acid production and leads to a much increased biomass yield. As a consequence of 
the respiration, lactococci is shown to have an increase in long- term cell survival 
compared with fermented cultures.   

The aim of this project is to screen a selection of lactococci strains held by the 
Microbial Fermentation Unit, Fonterra Research Centre, for their ability to respire and 
to set up methods/protocol for screening other/future strains.

Lufti Sheikh Ghazali            
International Education Center (Malaysia)   
Major: Biotechnology  
Supervisor: A/Prof Pak-Lam Yu  Optimisation of Bacteriocin Production  

The aim of the project is to identify the positive bacteriocin 
producers from local isolates of lactic acid bacteria by standard 
microbiological plate assays. The strains are tested for inhibition 
against an indicator strain. The most suitable strain that is 
selected for production will be based on maximum antimicrobial 
activity. 

The optimal condition for the bacteriocin production is 
determined by monitoring the fermentation conditions 
in a bioreactor; in particular the pH, temperature and 
carbon concentration. Data is collected in order to define 
the maximum growth rate and the mass of lactic acid 
produced per dry weight of bacteria. 
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Aretha N. Atmadjaja            
Sancta Ursula High School - Indonesia  
Major: Biotechnology   
Supervisor: A/Prof Pak-Lam Yu  
and Dr Andrew Patrick    Bacteriocin to Stop Lactic Acid 

Fermentation 
In dairy processing, achieving a desirable pH level during 
bacterial fermentation is critical. One method of inhibiting the 
bacterial growth during the lactic acid fermentation is to add an 
antimicrobial agent. 

The aim of this project was to investigate the effect of 
bacteriocin in stopping lactic acid fermentation. Nisin is a 
small natural peptide bacteriocin produced by Lactococcus 
lactis that inhibits the bacterial growth of certain starter 
cultures. Currently, nisin has been widely used as 
biopreservatives in various food products. 

In this project, the nisin was produced by L. lactis 2019 
and it was tested on the starter Lactococcus cremoris 
2144. Simple downstream processing by filtration or 
heat treatment was used to recover the nisin from 
the fermentation broth. This nisin was used to stop 
lactic acid fermentation in milk by L. cremoris 2144. 
Commercial nisin Nisaplin® was used as a positive 
control and 0.025M HCl as negative control. 
With appropriate up-scaling, these findings can 
potentially be applied in industrial scale dairy 
processing.
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Arvin Thajib          
Canisius College, Jakarta  
Major:  Biotechnology   
Supervisor: A/Prof Pak-Lam Yu     

Purification and Testing of Lactoferricin  
The peptide lactoferricin (3.13kDa) can be obtained from the 
multifunctional protein lactoferrin (LF), an 80 kDa iron-binding glycoprotein 
found predominantly in mammals’ secretory fluids such as milk. LF has 
a diverse range of physiological functions such as antimicrobial and 
immunomodulatory activities. Oral application of LF has shown to exert 
beneficial health effects on human and mammal, including as anti-infection 
and anticancer. 

In this project, lactoferricin was purified from bovine lactoferrin by enzymatic 
digestion using porcine pepsin under acidic condition. Resulting proteolysate 
was passed through a cation-exchange chromatography column to obtain the 
desired cationic fraction. RP-HPLC was performed to further isolate the peptide 
lactoferricin which was checked for its molecular size using Tricine SDS-PAGE. 
Effectiveness of lactoferricin against microbes (bactericidal activity) was tested with 
plate assays against Escherichia coli 0157 and 0111.   



74 75

Aravind Giridhar            
National Experimental High School, Taiwan  
Major: Biotechnology   
Supervisor: A/Prof Pak-Lam Yu  

Lactic Acid Production from Whey  
The disposal of whey, a by-product of the dairy industry, is an enormous 
environmental concern. The utilisation of whey for the fermentative 
production of chemicals could significantly alleviate this problem. 
Lactobacillus helveticus is a homo-fermentative lactic acid bacterium and 
is capable of producing almost twice the concentration of lactic acid as 
compared to other lactic acid bacteria such as Streptococcus thermophilus 
and L. bulgaricus. 

Fonterra has a number of fermentation processes e.g. cheese and cream cheese 
production that produces whey stream that has lactose sugar in it. Such whey 
can be fermented further to convert the lactose to lactic acid, which can be 
recovered and used in food products. Producing lactic acid this way, makes it a 
“dairy-derived lactic acid” and can be safely added to food products and marketed 
as a natural product as opposed to chemically-prepared lactic acid.

Rhonda Bridges
Awatapu High School   
Major: Biotechnology   
Supervisor: Prof Tony Paterson  Improving the Meat Peptone Process   

There is a market demand from both new and existing customers 
in high quality meat peptone produced from equine and bovine 
sources. Peptones can be used in microbiological media to 
support the growth of microorganisms. The colour and clarity 
of meat peptone is a significant issue for the marketability and 
potential sale of peptone for microbiological media. Peptones 
are a water soluble mixture of polypeptides and amino acids 
formed by the partial hydrolysis of proteins.

New Zealand Pharmaceuticals (NZP) has issues with the 
solubility and colour of the peptones. NZP manufactures 
Ferritin from spleen, but are currently disposing the 
by-product which has previously been used to produce 
a meat peptone, as they are unable to meet customer 
specifications associated with the production of 
peptone.  

In the pharmaceutical industry it is crucial that the 
meat peptone product is in the form of a white 
powder and has the desired clarity. This project is to 
deliver a robust process with the focus of reducing 
the colour of the meat peptone products, while 
enhancing the solubility and clarity.
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Katie Sizeland    
Hillcrest High School   
Major: Chemical and Nanotechnology    
Supervisor: Prof Richard Haverkamp  In-Situ Blood Antioxidant 

Electrochemical Sensor   
When the bodyvv is put under stress it produces excessive 
quantities of bilirubin, a harmful antioxidant. A high level of 
bilirubin in the blood can indicate imminent death. The in-situ 
blood antioxidant electrochemical sensor is designed to detect 
the level of these antioxidants in the blood. When put into 
production in the future it will enable accurate and immediate 
detection of the bilirubin in an individual. This will provide 
time for the stress to be taken off the body in time for the 
individual to survive. 

For example, if a surgeon was operating and the patient’s 
body was unable to handle the stress of the surgery, 
they would start producing bilirubin. The surgeon 
would be able to detect the level of these antioxidants 
in the patient’s blood via the use of the in-situ 
electrochemical sensor. Surgery could then be halted 
before too many antioxidants are produced thus 
avoiding a possible death. This nanoscale device 
is capable of making a great impact in the medical 
industry today.  
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Martin Stevenson 
Tauranga Boys College  
Major:  Chemical and Nanotechnology    
Supervisor: Prof John Bronlund and Mr Colin Brown  

Bean Oligosaccharide Enzymatic Reaction 
Scale-Up 
Beans as a food source have nutritional benefits, although they can 
also contain properties that cause flatulence due to the presence of the 
indigestible raffinose family of oligosaccharides (RFO). Previous research had 
developed a novel low moisture addition enzyme treatment that can reduce 
RFO levels in bean flour to acceptable levels. 

The aim of this project was to characterise the rate of RFO reduction as a 
function of processing conditions to provide the data necessary for up-scaling 
the process. Based on the information collected, a commercial scale design was 
carried out including a preliminary economic feasibility study of the process. 

CONFIDENTIAL
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Hanan Kayed       
Palmerston North Girls High School    
Major: Chemical and Nanotechnology     
Supervisor: Prof Richard Haverkamp  

Charge-controlled Nanostructure of 
Fungal Hydrophobins 

Heat transfer unit operations are numerous in processing 
industries, where capital costs of heat transfer equipment such 
as heat exchangers can be significant. Therefore, some effort 
has been focused on improving heat transfer performance. 
A heat transfer surface’s affinity for water has been found 
to affect the performance of heat transfer, with reports of 
increased heat transfer performance by two or more orders 
of magnitude when utilising hydrophobic surfaces. 

This project investigated the use of hydrophobin protein 
from the fungus Neurospora crassa to from hydrophobic 
films consisting of protein rodelts with the long term goal 
for use in heat transfer applications. More specifically, 
this project aimed at investigating and controlling the 
nanostructure of the hydrophobin films formed on 
a surface and consequently the hydrophobicity, by 
targeting the charges on the hydrophobin amino acids 
so that consistent films can be formed. 

Methods involving pH and ionic strength were 
used to control the structure and atomic force 
microscopy used to obtain and analyse images of 
the nanometer scale films. Water contact angle 
measurements were used to determine the 
hydrophobicity of films formed under the different 
conditions
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Tim Coubrough                    
St Peters School, Cambridge  
Major:  Chemical and Nanotechnology    
Supervisor: Prof Jim Jones      

Generating a Pyroclastic Flow  
New Zealand contains many volcanoes that have the potential to create 
a pyroclastic flow, which is caused by a collapsed volcanic ash cloud 
which then accelerates downhill from the volcano. These flows are not well 
understood because, due to the destructive nature of these flows, data is 
difficult to obtain.

My project is to design an aeration hopper that will generate collapsing 
volcanic cloud of various particle volume densities and flow rates. The hopper 
will be suspended at different heights above the ground. Volcanologists will then 
study the flow once it hits a profiled ground surface.  

This work, it is hoped, will help us develop predictive models of pyroclastic flows to 
reduce the risk to life and property around volcanoes.  
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Leah Graham          
New Plymouth Girls High School   
Major: Chemical and Nanotechnology     
Supervisor: Prof Richard Haverkamp 

Core-Shell Nano-Electrocatalysts for 
Hydrogen Production  
Hydrocarbons are currently used as primary energy carriers, however, the 
current demand for them far exceeds their rate of formation and upon use, 
CO2 is released. There is a huge need to find an alternative energy carrier 
that can be produced efficiently and is environmentally friendly. An attractive 
replacement is pure hydrogen which can be produced effectively from water 
via water electrolysis in polymer electrolyte membrane (PEM) cells. 

There is a major loss of energy at the anode due to an overpotentential. 
Therefore, the strategy for this project was to develop a core-shell electrocatalyst 
to coat the anode, hence increase the performance of pure hydrogen production 
from water. 

The project involved understanding the required changes to the electronic structure 
of the starting material, calculating the appropriate dopant element to effect this 
change, producing a true core-shell structure by controlled chemical reaction 
between core and shell reactants and effecting the doping by controlled thermally 
driven diffusion. The catalysts developed were then characterized using Synchrotron 
based energy resolved X-ray Photoelectron Spectroscopy depth profiling of the shell 
layer; Atomic Force Microscopy and Scanning Tunnelling Spectroscopy.

Chris, Tan Wye Seun
Taylor’s International College   
Major: Chemical and Nanotechnology     
Supervisor: Prof Jim Jones   Control of Batch Pyrolysis    

Biochar is charcoal produced from biomass for use as soil 
amendment. This idea was initiated by the discovery of Terra 
Petra, a dark fertile soil made up of charred biomass produced 
for more than two thousand years in the Amazon Basin. Biochar 
is able to improve soil fertility and reduce greenhouse gas 
emissions. Most importantly, it is a carbon negative product.   

Biochar is produced by pyrolysis, which is the thermal 
degradation of biomass in the absence of air. In this work, a 
batch pyrolyser is being redesigned to improve performance 
with fine control of heating rate, temperature, and holding 
time in order to produce biochar of consistent and 
appropriate properties for soil amendment. 

Part of the present study is to detect the reaction end-
point and relate this to the char properties. The control 
system developed for this laboratory pyrolyser will be 
scaled up to larger pilot-scale units.  
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Kalib Bell        
Palmerston North Boys High   
Major: Chemical and Nanotechnology    
Supervisor: Prof Richard Haverkamp   Catalysis by Algal Gold Nanoparticles  

Gold nanoparticles have been shown to have greater low-
temperature catalytic activity for water gas shift reactions 
compared to existing industrial catalysts. These reactions are 
vital for hydrogen production so more efficient catalysts will be 
of increasing importance as alternative energy technologies 
become more viable. 

Currently, gold catalysts are produced using harsh or difficult 
methods with environmental costs that are counter to 
the purpose of alternative fuel technologies. Biological 
synthesis methods using cells and cell extracts are 
potential solutions to this issue. Recent work by Prof 
Richard Haverkamp demonstrated the synthesis of gold 
nanoparticles in live cells of the microalgae Chlorella 
vulgaris. Algae are superior to vascular plants for this 
purpose due to their manageability and rapid growth. 

The goal of this project was to determine the activity 
of these algae-bound nanoparticles towards the 
water gas shift reaction. To achieve this, a lab-
scale catalytic reactor was built and operated 
using the algae and a gold reference catalyst. 
The reaction products were then measured by 
gas chromatography to determine the extent of 
reaction for the algae compared to industrial 
catalysts.
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Chloe McMillan         
Otumoetai College   
Major: Chemical and Nanotechnology    
Supervisor: Dr Alistair Carr  

Colloidal Stability of Moisturiser 
The reformulation of an existing moisturizer to contain beeswax was 
initiated to investigate the feasibility of extending an existing natural 
skincare range of a New Zealand company.   Key issues to be resolved 
included:  

•  Modification of homogenizer operation to ensure all components were in a 
liquid state throughout homogenization

•  Characterizing the impact of lipid phase particle size on the sensory 
characteristics of the moisturizer

•  Developing an analytical method to measure and distinguish between individual 
particle size and clumps of primary particles using light scattering techniques

•  Understanding and controlling wax crystal growth

•  Developing rheological tests for the purpose of comparing the old and new 
formulations and as a potential tool for use in quality control during manufacture. 

To achieve this objective a sensory panel was trained and the data correlated with 
analytical measurements. Information from the sensory panel was also used to 
determine target attributes for the formulation. 

CONFIDENTIAL



84 8584

Darnelle Nugent-O'Leary                      
Nga Tawa    
Major:  Environmental Technology and Sustainable Energy    
Supervisor: Prof Yusuf Chisti        

Algae Fuel  
There is world-wide demand for an alternative sustainable fuel source 
to replace non-renewable fossil fuels. Of the biofuel sources, microalgae 
grow faster than land based crops and the oil yield is estimated to be much 
greater than the next best crop. Microalgae contain oils in their cells that 
can be converted to biodiesel. Biodiesel is renewable, biodegradable and has 
fewer emissions than standard diesel. The costs associated with producing 
biodiesel from algae make it economically unfeasible. 

The purpose of the project was to determine the conditions under which algae 
produce the most oil, in order to make more biodiesel, to make the process more 
commercially competitive. The outcomes of the project were to characterize 
the growth, salt tolerance and energy content of a marine alga in 2 litre culture 
bottles bubbled with 5% carbon dioxide, under continuous illumination, at room 
temperature. Biomass growth curves of the alga in various media were obtained. 

Nitrate and phosphate consumption profiles were measured. The oil content of the 
algal biomass and chemical/biochemical oxygen demand of the residual biomass were 
measured.

Ayu Shahiza Shahidan             
International Education Centre, Malaysia  
Major: Environmental Technology and Sustainable Energy     
Supervisor: Dr Nicola Powell  

Additives for Anaerobic Digesters 
Anaerobic digesters at wastewater treatment plants can at times 
become unstable which then results in lower amounts of biogas 
being produced. This project tested several potential additives 
for anaerobic digesters which might help keep the digesters 
working under optimum conditions and potentially increase 
methane production. 

Additives tested include Nickel, Cobalt, Iron and Sodium 
Bicarbonate (which stabilizes the pH). Different combinations 
of these additives were also tested. 32 pilot-scaled digesters 
were created in the laboratory. They are maintained at 
a temperature of 350C and constantly mixed to mimic a 
full scale digester. The amount and composition of gas 
produced was regularly monitored to reveal which 
additives result in higher gas production and a more 
stable reactor
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Eric Gurden                    
Tauranga Boys College  
Major: Environmental Technology and Sustainable Energy     
Supervisor: Dr Nicola Powell  

Wastewater Treatment Natural Fibre Filter 
Algae carry over from wastewater treatment ponds can cause a large 
oxygen demand and increase in nutrient levels on receiving waterways. 
Resource consents are currently getting stricter about the quality of effluent 
being discharged into waterways. 

Therefore wastewater treatment ponds that currently discharge straight into 
waterways are being required to have some form of post treatment. 

The aim of this project was to determine whether a natural fibre filter could be 
used to enhance the effluent quality coming out of a wastewater treatment pond. 
Different types of fibres were used and the removal of nutrients and suspended 
solids such as algae were measured. The benefit of using natural fibres is they will 
provide a relatively low cost alternative to the post pond treatments currently used.  

Joel Dykstra          
Manawatu College   
Major: Environmental Technology and Sustainable Energy      
Supervisor: Dr Nicola Powell  Recovering Energy from Crops    

Throughout Europe anaerobic digesters are used to produce 
energy. These digesters are fed a mixture of maize or cereal crops 
and water which is digested to produce methane which can be 
burnt to yield energy either as heat or electricity. The digesters 
require a large energy input due to the need to maintain the 
suspension of the crop in water, because of this the material in 
the digester is very difficult to heat and needs a long retention 
time and therefore large digesters. This is a significant issue 
as it requires a large amount of energy to operate thereby 
decreases the overall efficiency of the system. 

However there is the potential to use a new technology 
being developed at Massey which results in smaller 
and simple to operate units. This project will test gas 
production from the new technology and the current 
CSTR system to compare their performance.  
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Andree Wallace           
Geraldine High School   
Major: Sustainable Technology and Environmental Engineering     
Supervisor: Dr Benoit Guieysse  

Acid Mine Drainage Sludge Stability 
Techniques. 
In order to mitigate the potential impacts of acid mine drainage on the 
receiving environment, acid mine drainage is often neutralized using 
ultra-fine limestone before discharge. The sludge formed as a result of 
this neutralization process contains a mixture of precipitates, suspended 
particulates and unreacted neutralization agent. Trace elements and 
metastable minerals may also be present in the sludge. 

The objective of this project was to investigate environmentally responsible 
methods for sludge disposal and determine the potential leachability of the sludge 
in order to recommend the best method of disposal. The project involved the 
collection of sludge samples from a mine, laboratory analysis of the samples and 
research into sludge disposal methods at other mine sites. 

The prototypes assessment included the temperature cycling within a range that 
accurately reflects the temperature time profile that the product will likely experience 
throughout the distribution chain in markets of interest

Nicole Hammer       
Awatapu College   
Major: Environmental Technology & Sustainable 
Energy       
Supervisor: Prof Jim Jones   Secondary Reactions During Pyrolysis  

The human influence on global climate can be reduced by making 
processes carbon negative, i.e., that lock away more carbon in a 
stable form than they emit to the atmosphere.   

Biochar is one such carbon negative process; it is defined as 
carbonised biomass which is put into the soil to improve soil 
function and to mitigate the effects of climate change.  There 
are 2 groups of reactions involved in thermal decomposition 
of biomass in the absence of oxygen, primary and secondary 
reactions. Primary reactions generate char, gas and tar and 
secondary reactions occur when the tarry vapours contact 
with char forming more char and gas.   

This work focuses on maximising char yield by 
encouraging secondary reactions. I have built a reactor 
that mimics a 2.4 m high vertical fixed bed by using 
8×0.3m sub reactors. It was undertaken in a 500 °C 
furnace and initial results show a yield increase with 
distance through the reactor, commensurate with a 
higher degree of secondary reactions. 

This study will be used to design larger scale 
pyrolysers that maximize char yield.v
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New Zealand’s economy is largely reliant on the production and export of food products. As such, 
adding value to raw products like milk, meat and fruits are paramount to maintaining growth in New 
Zealand. Food Technology encompasses core science and engineering to take raw ingredients and 
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With a broad knowledge of the food industry, Food Technology graduates are well respected in 
industry and fill a wide range of roles from new product development to manufacturing and process 
improvement positions.
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Food Technology

How does a squid, whose body is soft and supple, have a beak that is considered 
on of the hardest organic materials in natures? Here you have a ‘cutting tool’ that’s 
extremely hard and stiff at its tip and is attached to a material – the muscular buc-
cal mass – that has the consistency of Jell-O.

The Squid

New Zealand’s economy is largely reliant on the production and export of food products. As such, 
adding value to raw products like milk, meat and fruits are paramount to maintaining growth in New 
Zealand. Food Technology encompasses core science and engineering to take raw ingredients and 
convert them to highly valuable and sort after products.

With a broad knowledge of the food industry, Food Technology graduates are well respected in 
industry and fill a wide range of roles from new product development to manufacturing and process 
improvement positions.

Food Technology
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Ruzaini Hashwam           
Singapore  
Major: Food Technology    
Supervisor: Dr Shirilaine Koh   

Ultrasonic-assisted hydrolysis of NSP  
Non-Starch Polysaccharide (NSP) such as guar gum and xanthan 
gum are commonly used in food products such as sauces and ice 
cream. However, their high viscosities limit their processibility 
such as during spray drying and homogenization. Recent studies 
overcome these issues by defragmenting the NSP molecules. 

The aim of this work was to study the effects of ultrasonic 
conditions like sample temperature, wave amplitude and 
cycle and duration of exposure, on NSP properties such as 
viscosity, molecular weight and polydispersity. 

Analytical equipment including Multi Angle Laser Light 
Scattering and Rheometer were employed to detect 
changes in the NSP properties before and after ultrasonic 
treatments. In addition, a model was developed to predict 
the properties of NSP after being subjected to ultrasonic 
radiation at different conditions. The model aimed to 
test the hypothesis that NSP molecules defragment 
in a non-random manner when exposed to ultrasonic 
radiation, thus enabling precise manipulation of the 
NSP to obtain the desired molecular properties.
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Shu Jun Choo                      
Singapore
Major:  Food Technology    
Supervisor: Dr Rana Ravindran and Mr Allan Hardacre    

Antioxidant Activity in Extruded Spaghetti  
Natural antioxidants are of growing interest to both the public and food 
manufacturers as functional ingredients for shelf life extension and chronic 
diseases prevention. Herbs and spices are excellent sources of natural 
antioxidants with many studies on its antioxidant activities reported to date. 
However, its survival during processing, namely extrusion cooking, is limited. 

The objective of this project is to determine the survival of two natural herb 
extracts in maize- and semolina-based spaghetti during extrusion. The results 
generated will determine its potential for commercial application in developing 
healthy food products with known antioxidant activity.  
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Hyun Kim 
Hastings Girls High School    
Major: Food Technology    
Supervisor: Dr Alistair Carr  Protein Fortified No-Sugar Caramel  

The indulgent bar market is continually growing and currently 
occupies a large portion of the market share worldwide. However, 
as consumers become more health conscious, front-of-pack 
labeling may threaten the market. Therefore, there is a move in 
the indulgent bar industry towards making low-sugar or low-fat 
products. 

This project involves developing a protein fortified caramel 
using non-digestible carbohydrates to be used in a bar layer. 
A market survey was carried out to determine what caramel 
is currently on the market, including both traditional caramel 
and those with the claim ‘no sugar added’ or ‘sugar free.’ 

A literature review was carried out to identify possible 
sugar replacements and food regulatory standards 
for FDA and Codex. Texture analysis tests on current 
products were carried out to determine the target 
texture. The cooking temperature is critical to avoid 
denaturation of protein when it is fortified, and 
therefore the caramel needed to be cooked under 
pressure. The key focus was on determining the 
difference between traditional caramel, and protein 
fortified no sugar added caramel, and producing a 
product that resembled current products.  

Ling Li Teo       
Singapore 
Major:  Food Technology    
Supervisor: Dr Kylie Foster  

Bite Size Studies of Apples 
Physical properties of foods such as shape, size and texture are known 
to influence the amount of food ingested as well as sensory perception. 
They also have a strong affect on bite size. The perception of texture and 
flavour, along with ingestion and digestion of food can be affected by the oral 
processing of food. 

Jaw geometry varies between all humans, which can lead to different bite 
sizes taken. Bite size of food during acquisition can also influence the ultimate 
number of chews, chewing time as well as particle size distribution of food bolus 
before swallowing. The factors that affect bite size are not yet fully understood. 

Therefore, the aim of this project was to use apple as a food model system to 
investigate the influence of its size and the jaw geometry on bite size.
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Samuel Richardson                      
Carine Senior High school, Perth, WA    
Major: Food Technology   
Dr Richard Love    

Gluten-Free Chestnut Beer   
BEER, BEER, BEER!!! Everyone loves beer! But unfortunately people who 
are gluten intolerant cannot partake. Gluten-intolerant people are sensitive 
to wheat, barley, rye and oats, and this excludes the traditional brewing 
ingredients. 

The proposed project was to develop a gluten-free beer brewed from 
chestnuts (which contain the starch needed for brewing, but no gluten). 
Unfortunately, chestnuts alone are unsuitable for brewing as they do not 
contain sufficient enzymes for breaking down the starch into sugars (the sugars 
are fermented by the brewing yeast to create alcohol). Chestnuts are also an 
expensive source of starch compared to traditional brewing ingredients. 

Other gluten-free sources of starch (and colour and flavour) such as rice and 
corn, buckwheat, quinoa, amaranth and millet were also investigated as additional 
ingredients. It was found that the best technique for incorporating the chestnut (and 
achieving a good beer colour, taste, and aroma) was to pass the wort (the brewed, but 
unfermented beer) through a bed of whole chestnut meal just before the fermentation 
step.

Jessica Mathis        
St. Peters School Cambridge  
Major: Food Technology    
Supervisor: Mr Rod Bennett  

Optimising Vintage Ingredient Cheese 
Usage

Vintage ingredient cheese is difficult to process into blocks seen 
on the consumer market without causing a lot of wastage. A 
minimal amount to this wastage is utilized on processed cheese 
formulations. A process is being created to minimize wastage 
and create a shredded product to become an addition to the 
current range of shredded cheeses present on the market. 
It has been clearly identified to be a large gap in terms of 
flavour profiles in the shredded cheese market and having a 
shredded vintage product will reduce this gap by providing 
a flavour option between the current tasty and parmesan 
cheeses. There currently is no vintage shred or alike 
product on the market as shredding vintage cheese 
from 20kg is difficult due to the serum build-up from the 
maturation process.   v
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Craig Oakley                    
Hawera High School  
Major:  Food Technology    
Supervisor: Mr Michael Parker 

Extension of Sports Drink Range  
This project was based on developing an electrolyte rehydration drink for 
the industrial workplace market. This project was initiated by the sponsor 
of a previous year’s project which was developing an anti-hangover 
rehydration drink. 

The sponsor of this project is breaking into the sports drink market with their 
new product that is marketed as a no nonsense sports drink for serious athletes 
and sports people. The reason for divergence from the sports drink and sports 
market is that it is highly cluttered with products, and from the sponsor’s market 
research they found a niche market for electrolyte drinks. This niche market is 
currently only being targeted by one brand and is doing so poorly. The market is 
the industrial workplace market and the competing brand is Sqwincher. 

The sponsor believes they can take this market easily with good marketing and a 
well formulated drink which tastes great. The sponsor also wishes to validate an 
osmolality model which has been developed to formulate their electrolyte drinks.

Anton Delaney          
Tauranga Boys College   
Major: Food Technology with honours  
Supervisor: A/Prof Steve Flint  

Chilled vegetable meal shelf-life extension  
This project aimed to develop a chilled vegetable layered meal with 
a shelf life of around 60 days while ensuring that it is generous 
on vegetables, taste and ensures satiety. The vegetable meal 
consisted of a layer of couscous, vegetables and a lemon 
dressing to add taste and style to the product. 

This vegetable meal was designed to be chilled at 40C in 
order to ensure the freshness. This was achieved by cooking 
correctly and effectively each of the vegetables through 
blanching or frying and ensuring that the Israeli couscous 
base was not too sticky or soggy during the shelf life of the 
product. 

The 60 day shelf life was achieved through cooking and 
packaging the product at cool temperatures, steam 
flushing to reduce microbial load and gas packing to help 
prevent the growth of any remaining microorganisms.  
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Ayesha Amreen    
Lynfield College   
Major: Food Technology    
Supervisor: Dr Kylie Foster  

Ready to Eat Meals Shelf-life 
Tasty Pot meals are made from fresh ingredients and have no 
active preservation apart from modified atmosphere packaging. 
The fresh ingredients expire within a time frame of 8-10 days. 
Any contamination which occurs during the manufacturing 
process has a significant impact on the shelf life. The microbial 
contamination causes destruction of ingredients which affects 
product quality, causing premature expiration of Tasty Pots. 
The source and type of contaminations have not yet been 
identified for these recently developed meals.   

My project aim was to develop strategies to extend 
Tasty Pots shelf life by reducing the impact of potential 
contamination points in the manufacturing process.  

Christophe Jammes                  
Auckland Grammar School    
Major:  Food Technology    
Supervisor: A/ Prof Marie Wong

Cream Liqueur 
For my fourth year project, I developed a vanilla cream liqueur, designed 
for drinking over ice or in tropical cocktails. It needed to be distinctively 
different from Baileys®. I also developed a vanilla heavy liqueur drink with 
a rum base and local herbs and spices designed for the New Zealand after 
dinner market.   

For the project I sourced appropriate ingredients, created stable cream 
emulsions, and carried out viscosity testing, particle size distributions, shelf life 
measurements and microbiological testing. 
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Tan Min Sheen                
Lynfield College  
Major: Food Technology   
Supervisor: Dr Kylie Foster  

Golden Crumpet shelf-life stability  
Crumpets are a popular breakfast item in New Zealand and are usually 
served toasted with butter or other spreads. However its high water content 
and constituents make it a viable environment for mould and yeast growth 
given the right environmental conditions. 

The aim of my project was to investigate the best methods for achieving a 
stable shelf-life of five days over the summer period for crumpets and eliminate 
or minimize mould issues. Such methods included finding optimal baking and 
cooling temperatures, reformulation, spray on preservatives and shelf life testing.  

Alyssa Wells                        
Long Bay College  
Major: Food Technology    
Supervisor: Dr Sung Je Lee     

Extending the Shelf-Life of Bread   
Bread is a cereal-based staple food product consumed widely 
throughout the world.  The shelf-life of bread is typically short as 
a result of mould growth and staling, hence preservatives can be 
added to meet the demands of today’s consumer.   

The objective of this project was to identify a preservative 
to extend the shelf-life of commercially produced bread, 
enabling it to remain microbiologically safe and acceptable 
to consumers for up to six days. Preservatives were to 
be assessed in terms of effectiveness, price, availability, 
consumer response and effects on loaf characteristics.  

Finally, sensory evaluation against the original product was 
to be completed to ensure consumer acceptance. 
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Alexandra Shand        
Diocesan School for Girls  
Major:  Food Technology    
Supervisor: Dr John Grigor  

Reduced Sugar Flavoured Milk   
Flavoured milks contain added sugar to enhance the flavour and improve 
the mouth feel; however there are ranges of sweetening ingredients 
available that allow for a reduction in the added sugar content of such 
products.  

The aim of this project is to develop a range of flavoured milks which contain 
less added sugar than the current flavoured milk products. The range will 
include chocolate, strawberry and banana variations. Various sweetening 
ingredients and processes will be applied to the flavoured milk, however, they 
must be natural and the end products must have a taste and sweetness that is the 
same or similar to the current products. 

Once flavoured milks have been developed that have a desirable sweetness profile, 
the optimum formulations will be scaled up to pilot plant and full scale production

Rachel Dean-Tutton                
Mount Maunganui College   
Major: Food Technology    
Supervisor: Dr Tony Mutukumira  

Gluten-Free Bread Spoilage 
The purpose of utilising Modified Atmosphere Packaging (MAP) of 
bread is to replace oxygen within the package in order to increase 
the shelf-life of the products. It is normal practice to package 
gluten-free bread under MAP composed carbon dioxide and 
nitrogen. Carbon dioxide contributes towards preservation 
of the bread, while nitrogen acts as a filler gas, replacing 
oxygen. Bread contains moderate moisture, and therefore is 
susceptible to growth of various microorganisms, especially 
yeasts and moulds. 

The main purpose of this project was to investigate the 
spoilage of gluten-free bread packaged under MAP. 
The project activities investigated potential areas 
of contamination within the process, including the 
examination of the starter cultures used for proofing, 
proofing conditions, efficiency of baking temperature, 
integrity of the packaging systems, as well as the 
general sanitation of factory conditions. Pilot-scale 
production of gluten-free bread was done under 
controlled conditions.
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Jay Tombleson                      
Westlake Girls High School    
Major: Food Technology    
Supervisor: Dr Tony Mutukumira    Probiotic Fruit Juice  

The project focuses on developing a probiotic fruit juice with an 
acceptable sensory profile. 

According to the FAO/WHO (2001), probiotics are “live 
microorganisms which when administered in adequate amounts 
confer health benefits on the host”. The microorganisms help 
to optimally restore the natural balance of bacteria in the 
gastrointestinal tract (GUT). 

Probiotics are however, very unstable in many environments, 
including fruit juice. Further, the high acidity of fruit juices 
affects the viability of the probiotics. Also, the presence 
of probiotics in these products can impart undesirable 
sensory properties to the product. 

Pat KangYing                        
International Education Centre, Malaysia  
Major:  Food Technology    
Supervisor: Mr Allan Hardacre  

Extruded Wholegrain Pellets   
This project is to develop a series of healthy wholegrain snacks for Vitaco. 
The snacks will first be extruded in a flat sheet using a Clextral BC21 twin-
screw extruder before being cut to shape and dried to a moisture content 
of between 10-12%. The product will then be puffed in hot air and redried a 
moisture content of 2-3%.  

Flavour was included with the ingredients instead of in the usual oily coating 
to minimise the fat content. The snacks have been formulated to contain a 
minimum of four cereal wholegrain flours, at least of 2g of fibre per serve and 
have a low fat content compared to similar snacks on the market. 

The final product will have a light and crispy texture and will store safely at 
ambient conditions for 12 months.  CONFIDENTIAL
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Brandon Tai           
Kristin School      
Major: Food Technology   
Supervisor: Dr John Grigor and Mr Ajmol Ali     

Natural NZ Sports Drink   
Sport drinks provide nutrients and fluid which are lost during physical 
activity. The aim of this project is to develop a beverage which will cater to 
endurance athletes and supply them with a carbohydrate source for fuel, as 
well as electrolytes which are lost in sweat. 

The flavour, colour and other nutritive ingredients will also be considered as 
they determine the drinks overall acceptability, as well as encourage voluntary 
drinking. As consumers are becoming increasingly aware of the origin of foods 
and the ingredients they contain, the sports drink will be formulated using all 
natural ingredients sourced predominately from New Zealand.   

 

Sam Neumegen            
Karamu High School/EIT   
Major: Food Technology    
Supervisor: A/Prof Matt Golding  

Edible Coloured Foams   
Foams with intense colour have been identified as having 
innovative potential for the beverage and other industries. 
However, it is difficult to impart intense colours in foam systems 
due to the very thin aqueous films between bubbles been 
insufficient to impart intense colour (Kim, Barraza, & Velev, 
2009). 

Barraza, Kim & Velev (2009) reported a new method for 
intense colouring of foams using cellulose derivative particles 
as stabilizers, able to produce bi-coloured foam upon 
whipping. The method used pH sensitive dyes attached to 
cellulose particle surfaces at low pH. 

The aim of the project was to replicate this experiment 
and produce a system suitable for use in the food and 
beverage industry. Polyphenol dyes and their interaction 
with surface adsorbed proteins were therefore used to 
form stable intensely coloured foams. 
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Katherine Paine                      
St Pauls Collegiate, Hamilton  
Major:  Food Technology    
Supervisor: Dr Jason Hindmarsh 

Freeze-thaw stable icings   
Sugar Australia has noticed the need for more freeze stable bakery 
products. This requires the development of an icing range that is able 
to endure several freeze-thaw cycles without losing texture, taste and 
appearance qualities that fresh icings, fondants and fillings possess. The 
icing is intended to be applied at the point of manufacture so that consumers 
and retailers can keep the product frozen until necessary. Donuts were used 
as a model product, however the icing is intended to be available to use on 
cakes and cupcakes and also used as a filling.   

The development of this product involved background research, development 
of freeze-thaw formulation, sensory testing and industrial scale-up. A base icing 
recipe-containing sugar, glucose powder and sorbitol was provided. The project 
required the reformulation or the identification of a stabilizer to ensure the icing will 
be able to endure several freeze-thaw cycles.     

Visual examination and sensory testing was used to evaluate the taste and 
appearance. And NMR used to assess the stability of icing

Hannah Wood              
Kings Way School     
Major: Food Technology    
Supervisor: A/Prof Marie Wong    

Hazelnut Ripple Development  
My project involved development of a hazelnut ripple for addition 
into frozen dessert.  A mouth-feel similar to molten chocolate was 
required; therefore the ripple had to be oil-based.  

This created development difficulty however, due to lack of 
understanding regarding formulation and processing of the 
oil-based ripple. The ripple was required to have suitable 
flavour and texture, as well as suitable consistency at the 
pumping, eating and storage temperatures of 4 °C, -12 °C and 
-18 °C, respectively. After formulation of the ripple, a method 
of ice cream addition was identified and the consumer 
acceptability of the final product determined. 
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Ngan Dinh                      
Taradale High School    
Major:  Food Technology    
Supervisor: Dr Patrick Janssen   CamBot (UP CLOSE)  

The aim of the project was to develop a freezing process for a 
Thai chicken green curry which would minimize the need for 
food additives, ensure the product is of a good quality, meet food 
safety standards and be economically viable. 

Initially, a literature review and market research were carried 
out on similar products to help establish issues and evaluate 
packaging options. Identified issues were ice crystal size, 
moisture migration, freezer burn phase separation and freeze-
thaw instability. A blast freezer was used due to its high 
freezing rate which produces small and uniform ice crystals 
that cause less damage to the food. 

PP and CPET packaging materials were used to test their 
ability to minimize freezer burn and moisture migration. 
Native starch such as tapioca and modified starch were 
used to improve the curry’s stability. The effects of 
different packaging and starches were measured by 
sensory tests.   

Chanapha Nawanopparatsakul                                
Feilding High School   
Major:  Food Technology    
Supervisor: Dr Richard Love    

Apple Cider, Honey and Lime Beverage    
The aim of this project was “to develop an organic ready-to-drink product 
with apple cider vinegar, lime, apple juice and honey, with minimal 
sediments for the New Zealand health tonic markets that has long shelf life 
of at least 18 months and can be commercialized at the CoralTree factory.” 
The product is a premixed health tonic of a sort that is not yet available in the 
New Zealand market.

The main part of the project was using a mixture design process to develop 
trial formulations for sensory evaluation of sweetness, sourness, flavour and 
overall acceptability. Experiments were also conducted to find the cause of 
sedimentation. Since a product requirement is that it needs to be organic, and thus 
some additives cannot be added, a possible solution to sedimentation problems is 
to filter the product.  



114 115

Bartholomew Su             
St Thomas of Canterbury/ Riccarton High School  
Major: Food Technology   
Supervisor: Mr Michael Parker  

Birthday Cakes for Dogs   
The most important day in most people’s life is their birthday. Friends and 
families are drawn together to celebrate an individual’s presence. Many dog 
lovers would like to see the creation of a product that is the centre point of 
celebrating a pet’s existence within the family unit. It is an anthropomorphic 
extrapolation to assume the dog understands the importance of the day. 
However a birthday cake will create an opportunity to remember why dogs are 
so important in our own lives. 

Yes, you will be surprised that this product is unique and first of its kind in New 
Zealand! The birthday cake has to be palatable/edible for dogs, it has to be in a 
suitable packaging that is attractive and appealing, it has to be price sensitive, 
free of dog allergens and toxins, and it has to have a shelf-life of 6 months to 1 year. 
You can expect to see the first birthday cakes for dogs in the supermarkets and vet 
clinics very soon.

Emily McCormack                   
St. Dominic’s College  
Major: Food Technology    
Supervisor: Dr Tony Mutukumira   

Shelf-life Starter cultures in Cheeses
Camembert and Quark cheeses are produced by controlled 
fermentations using defined starter cultures and rennet. 
Commercial starter cultures are available as liquid or freeze-
dried. Freeze-dried cultures contain higher levels of viable cells 
and are more convenient to use. Freeze-dried starter cultures 
are normally stored at -18°C. 

There is interest to investigate the stability of cheese cultures 
when stored at other temperatures such as refrigeration, 
ambient or higher to meet the needs of consumers who 
produce their own products at home. Camembert and Quark 
can be produced at home, however, the quality of the 
products is unpredictable when using cultures stored at 
ambient or refrigeration temperatures.  

This study investigated the stability of the cultures 
used for making Camembert and Quark when stored at 
various temperatures.  
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Lara Jones           
Napier Girls High School   
Major:  Food Technology    
Supervisor: Mr Allan Hardacre   

High-protein Instant Pudding   
Nutrition supplementation, particularly with protein is a strategy employed 
by athletes in the pursuit of sporting success. As the market for sport 
supplements is large, an innovative approach was taken to provide 
consumers in this market with an easy to prepare, great tasting dessert to 
cater to their lifestyle needs. 

An instant pudding powder was developed. It contains 25-30g of protein 
per serve, is low in sugar and low in fat. Based on consumer preferences, 
prototypes were formulated with a range of flavours; they could be prepared 
using milk and water in a hand-held shaker, and formed a stable gel or foam in a 
short time. The textural properties of the formulations had to approximately match 
those of existing commercial instant dessert products, and had to be accepted in 
the existing market. 

The product range was assessed using a sensory panel comprised of individuals from 
the target market and the best products identified were presented to the sponsor. The 
product meets FSANZ requirements for marketing as ‘low in fat’ and ‘low in sugar’ and 
will capitalize on this expanding market.  

 

Gemma Wynne-Lewis           
Iona College   
Major: Food Technology    
Supervisor: Dr Owen McCarthy  

Tasti "Muffin Bakes"  
As a result of changing consumer trends and the desire to expand 
their market share, Tasti Products requested that a new range 
of baked muffin bars be developed. The new range had to be 
nutritionally better than competing products and be targeted at 
active females between 20 and 45. 

Market research, consumer surveys and focus groups revealed 
that the new range should ideally be free of artificial colours 
and flavours, and that additives, sugar, salt and fat should be 
minimised where possible. Consumers also specified that the 
product should contain chunks of fruit and that it should be 
“mess free”, satisfying, and “fun” to eat. 

Technical aspects that had to be considered when 
formulating the recipe included processes such as 
Maillard browning and moisture migration, as well as 
water activity, the bake stability of fillings, mould growth, 
weight loss, and changes in texture and colour that 
could occur during the shelf life of the product.
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Mo Li 
Singapore     
Major: Food Technology     
Supervisor: A/Prof Steve Flint and Shazla Mo-
hamed (PhD Student) Water Relation of Spore Germination  

Dried tuna fish samples from the Maldives are contaminated by 
fungi that have the potential to produce mycotoxins. Mycotoxins 
are toxic secondary metabolites produced by several fungal 
species under various conditions. Aspergillus tamarii was the 
predominant species isolated from smoked dried tuna from 
the Maldives. A. tamarii is reported to produce the mycotoxin, 
cyclopiazonic acid (CPA). 

The growth of A. tamarii and CPA production on the surface 
of the smoked tuna products could lead to health concerns. 
Therefore, it is important that there are effective measures 
to control the growth of toxic fungi in these smoked fish 
products. Water activity and temperature, are the most 
critical factors affecting fungal growth. 

This project studied the effect of water activity and 
temperature on spore germination and colony growth of 
A. tamari species. Identifying the limiting conditions for 
the growth of this fungus will enable the control this 
funus on the surface of smoked fish. 

Mikala Blackett           
Long Bay College      
Major:  Food Technology    
Supervisor: Dr Kylie Foster     

Extruded Sweet Snack     
My project, sponsored by Bluebird Foods Ltd, involved the development 
and production of an extruded sweet snack at pilot plant scale. The snack is 
produced by the parent company PepsiCo and the formulation and process 
were transferred and modified for production using current manufacturing 
equipment at Bluebird. The snack is primarily composed of an extruded core, 
compound coating, and a layer of oats. 

A consumer survey determined the overall liking of the product concept, 
nutritional claims and two flavour variants for development. Sensory evaluation 
was used to assess the overall liking of the final product in comparison to the 
PepsiCo product.   
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Stephanie Soh            
Singapore 
Major: Food Technology   
Supervisor: A/Prof Kelvin Goh    

Modification of Polysaccharide by 
Ultrasonication    
Fenugreek polysaccharide has been reported to form a stable oil-in-water 
emulsion among other hydrocolloids. However, it is not known if the emulsion 
stability is caused by the high viscosity of the continuous phase or the ability 
of the polysaccharide molecules to assemble at the oil interface.  

In this study, ultrasonication was used to reduce the size of the polysaccharide 
molecules. The samples were characterized using multi-angle laser light 
scattering, dynamic light scattering and rheological techniques. Ultrasonication 
at 25.5W over different durations reduced the size of the polysaccharide from 
~2.6x106 to 1.5x105 g/mol. The viscosity of the samples was also reduced with 
reduction in the size reduction of the polysaccharide molecules.  

The ultrasonicated polysaccharide were used to form oil-in-water emulsions. The 
particle size of oil droplets ranged from ~1.25 to 1.67μm and zeta-potential of oil 
droplets ranged from -30.2 to -33.6mV suggesting that contaminant proteins in the 
fenugreek sample could be formed at the interface. The stability of the emulsions over 
10 days storage showed slight creaming indicating that ultrasonicated polysaccharide 
did not form a stable emulsion compared to a Na-caseinate-stabilized emulsion.

Julyn Ng                     
Singapore 
Major: Food Technology   
Supervisor: Prof John Bronlund and Mr Colin Brown    

Shelf-life estimation of oil mixtures    
Lipid oxidation is particularly important for polyunsaturated oils 
which are highly susceptible to oxidation. The food industry has 
been facing oxidation problems with these oils especially in 
countries with hot climate or long transportation routes. Lipid 
hydroperoxide concentration is important as they are indicators 
of oxidation in its early stages, as they break down rapidly to 
form aldehydes, which have a strong, disagreeable flavour and 
odour. 

Food manufacturers obtain oils that can be of varying 
quality. It would follow that hydroperoxide concentration in 
oils could be lowered by mixing partially oxidized oil with 
other higher quality oil to the extent that the shelf-life of 
the mixed oil could be used without compromising the 
product’s shelf-life. 

The objectives of this project were to determine the 
relationship between the rates of lipid oxidation and the 
concentrations of lipid hydroperoxides quantitatively 
so as to create rapid prediction tools that will be able 
to predict the quality of oil mixtures which can be of 
practical application in the food processing industry.    
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Qili Zheng           
Singapore 
Major:  Food Technology   
Supervisor: A/Prof Steve Flint 

Comparison of SS304 & SS316  
Bacterial attachment leading to the growth of biofilm on stainless steel 
surfaces is a problem in food manufacture as the bacteria released from 
the biofilm have the potential to cause spoilage or food poisoning. In the 
dairy industry, both stainless steel grade 304 and 316 are used during 
transportation, storage and pasteurization. Generally, raw milk tankers are 
constructed of 304-grade stainless steel. There is no clear information on 
whether the grade of stainless steel affects microbial attachment.  

This project aimed to determine if there is a difference between 304 and 316 
grade stainless steel and the attachment of bacterial isolates taken from raw milk 
tankers. As a preliminary study, several laboratory methods were examined and 
vortex mixing the stainless steel samples with glass beads to dislodge attached 
bacteria was found to produce the most reproducible results. Using this method, 
there was no significant difference ( >0.05) between 304 and 316 grade stainless 
steels in the attachment of 6 bacterial isolates. For milk transportation, 304-grade 
stainless steel is likely to be as hygienic as 316-grade stainless steel and will be the 
preferred cheaper grade in this minimally corrosive environment.  

Duangtip Theerasin                 
King Mongkut’s University of Technology, Thonburi, Thailand    
Major: Food Technology    
Supervisor: Dr Lara Mataia-Merino    

Skinny Latte  
Stevia plant originally grows in Paraguay. Its leaves can be used 
to extract steviol glycosides or the so called “Stevia”, a natural 
sweetener which is 300 times sweeter than sucrose. Stevia 
has gained a lot of interest nowadays since it is a non-caloric 
sweetener with great benefits for people with diabetes or 
obesity problems. However, there are some disadvantages 
in using Stevia as sugar replacement in food. Stevia imparts 
unpleasant aftertastes such as bitterness and licorice notes. 

This project was aimed to investigate the use of Stevia in 
flavoured milks, such as chocolate and strawberry milks. 
Combinations of Stevia with other natural synergistic 
sweeteners (Erythritol and Thaumatin) were explored in 
order to mask Stevia bitterness and get a sweet mellow 
taste. A sensory trained panel was used in this study. 
Two sensory evaluation techniques were employed in 
order to find the acceptable formulations of the UHT 
flavoured milks; Quantitative Descriptive Analysis 
(QDA) and consumer affective tests.
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Ong Suan Choo   
Singapore  
Major: Food Technology    
Supervisor: Dr Lara Matia-Merino  Extraction and Characterization of 

Persimmon Pectin  
Pectin is used as a gelling agent, thickener and stabilizer in the 
food industry.  Currently, there is a demand for searching new 
pectin-containing raw materials given the increasingly diverse 
range of functionalities that are of interest in food systems. 

Japanese ‘Fuyu’ persimmon fruit (Diospyros kaki L.) is reported 
to contain high levels of pectin, 46% in dry weight basis. This 
is probably the cause of the instant gelation of persimmon 
puree obtained from the whole persimmon fruit. Currently 
there is a lack of knowledge on the pectin extracted from 
‘Fuyu’ persimmon grown in New Zealand.  

The focus of this research is to isolate and investigate 
the viscosity and gelation properties of pectin extracted 
by water, from fresh ‘Fuyu’ persimmon fruits of two 
different maturities. This may be of high interest for 
this industry, as it represents a possible alternative 
sub-product obtained from the current big quantities 
of unmarketable fresh persimmon in NZ

Jessica See Ko Li                 
Singapore 
Major:  Food Technology    
Supervisor: Dr Richard Love  

Alleviation from chilli burn  
Capsaicin is the primary compound present in chilli peppers responsible for 
chilli’s characteristic hot pungent taste and burning sensation.  

The objective of this project was to develop a novel food product able to 
relieve capsaicin irritation, a kind of antidote which can be easily carried by 
consumers. Capsaicin causes irritation by the capsaicin molecule binding to 
oral receptors on the tongue, and traditional remedies, like drinking milk, work 
by dissolving the fat soluble capsaicin. 

Following the lead of the traditional remedies, a high fat caramel/toffee was 
developed. Trials were conducted by exposing consumers to capsaicin and then 
observing the relief that different product formulations provided. 
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Marilyn Tan             
Singapore  
Major: Food Technology   
Supervisor: Mr Allan Hardacre  

Asian Snack with Vegetable Powders   
The addition of vegetable powders of pumpkin, sweet corn, tomato and 
green pea into extruded snack products will improve the nutritional status 
of savoury snacks thus providing a healthier or more nutritious option for 
consumers. Food materials can be very sensitive to the conditions subjected 
to the extrusion process and with the addition of vegetable powders which 
contain components such as fibre and pectin, a change is likely to occur in the 
sensory quality of the final products. 

The aim of this project is to optimize the quality of extruded vegetable snacks 
for the Asian markets by manipulating the formulation of raw materials and 
processing conditions. 

Tay Shu Wen             
Singapore
Major: Food Technology    
Supervisor: A/Prof Steve Flint and Dr Nor Khaizura 
Ab Rashid  

Sensory Evaluation of "Made-in-Transi" 
Yoghurt 
“Made-in-Transit” (MIT) is a new supply chain concept for the 
manufacture of food that allows the maturation of food during 
transportation, shifting the paradigm of packaging by maintaining 
freshness to allow growth. The MIT concept is suitable for 
fermented foods making the role of transportation productive, 
merging production (fermentation process) and distribution.   

This Project aims to evaluate the sensory qualities and 
acceptability of MIT set yoghurts.   Three yoghurt samples 
were investigated:

•  the standard set yoghurt 
•  MIT set yoghurt fortified with milk protein concentrate 
•  MIT set yoghurt fortified with sodium caseinate

To stimulate the transportation process, a shaker was 
used during fermentation (extended to 7-days) for 
MIT set yoghurt, to allow for possible transportation 
from New Zealand to Australia or the Pacific Islands. 
Descriptive tests were conducted by recruiting 
participants with interest and screening potential 
panelists that had good sensory abilities. The 
descriptive panelists developed language, 
underwent training through consensus and 
evaluated products individually through several 
sessions of descriptive testing. Consumer 
acceptance tests were conducted to determine 
the acceptability of the MIT product based 
on important attributes obtained from the 
descriptive test.126
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Esther Chia           
Singapore
Major:  Food Technology    
Supervisor: Dr John Grigor       

Temporal Dominance of Sensations Studies   
Due to growing consumer demands, the industry is constantly developing 
novel foods and the significance of understanding how consumers perceive 
products has increased. Therefore, sensory evaluation is becoming an 
invaluable tool for professionals to understand the sensory properties of 
materials. 

Oral processing of food play an important role in sensory perception: as the 
way food is broken down influences the texture, flavour release and trigeminal 
response of that food. Sensory perception occurs during the full duration of 
mastication and must therefore be understood in relation to time-dependent 
processes. 

However, there has been little research conducted to understand the relationship 
between food structure, mastication and sensory perception: due to the complex 
nature of foods. Therefore, the aim of this project is to evaluate multimodal 
interactions using Temporal Dominance of Sensations (TDS) within a model food 
system. 

Janice Lim
Singapore 
Major: Food Technology    
Supervisor: A/Prof Matt Golding  

Zero-Fat Ice Cream 
Ice creams are very popular in New Zealand. With consumers 
becoming more health conscious in relation to what they eat, 
zero-fat ice creams represent a healthier alternative to standard 
ice cream formulations. However, chief among deficiencies of 
most zero-fat ice cream products are lack of creaminess, milk 
fat flavour and ability to carry fat-soluble flavours. 

In search of better alternatives, starch-monoglyceride 
complexes were discovered to be effective in making 
a creamy zero-fat ice cream. Starch-monoglyceride 
complexes are frequently used in the bakery industry to 
retard bread staling. The chemistry behind this complex 
is that monoglyceride can insert into the helical structure 
of amylose in starch, or interact with the amylopectin 
to create a rigid structure, thereby preventing 
crystallization. Because of this unique structure, it was 
hypothesized that starch-monoglyceride complex could 
act like fat in stabilizing air bubbles in zero-fat ice 
cream to produce a high quality frozen dessert with 
good meltdown and mouth-feel. 

Findings from the project do show remarkable quality 
improvements, appearing to indicate an alternative 
structural mechanism of monoglyceride adsorption 
followed by starch binding to the surface of 
bubbles during aeration. 
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Ling Hui Xian   
Singapore  
Major: Food Technology    
Supervisor: Dr Shirlaine Koh      

Simple Coacervation Using Gelatin  
The objective of the project was to study microcapsules prepared 
using simple coacervation. The turbidity profile of the wall material 
solution was first obtained using UV-spectroscopy to identify 
the range of ethanol required for the induction of coacervation. 
Conditions for subsequent preparation process were also 
studied such as the effects of allowing the system to stand 
prior to crosslinking and the crosslinking condition on the 
formation of coacervates. 

Different analytical techniques were used to confirm the 
successful formation of the capsules, for example, Confocal 
Laser Scanning Microscopy was used to observe the 
morphology of the particles formed and Dynamic Light 
Spectroscopy was used to obtain the particles size 
distribution. The result showed that the average size of 
the particles was approximately 120nm. 

In addition, the encapsulation efficiency was obtained 
by determining the amount of unencapsulated 
core material in the suspension buffer using UV-
spectroscopy. Following, a thermal stability study was 
performed on the microcapsules to demonstrate the 
stability of the encapsulated particles under actual 
baking conditions. 

Charissa Lee Wei Yi  
Singapore
Major:  Food Technology    
Supervisor: Dr Tay Hong Soon   

Pine Bark Extract Antibacterial Activity 
Microorganisms attaining resistance to chemical antimicrobial agent are 
becoming the top social and economic concerns. This leads to the increase 
in demand for natural and more wholesome natural food products which do 
not contain artificial antimicrobial agent. Researchers are focusing on natural 
products that are particularly effective as natural anti-microbial agents 
especially within the polyphenol class. 

One such polyphenol is the Pine bark extract which is the most common source 
of oligomeric proanthocyanidin complexes and available commercially as 
nutritional supplements. Its antioxidant capacity has been well documented in 
many vitro studies. 

Little studies have been conducted on its antimicrobial property and this project 
aims to study the efficiency of the pine bark extract against several common 
foodborne spoilage microorganisms. It was found that the Pine bark extract has 
antimicrobial activity against the Staphylococcus aureus, Bacillus cereus, Escherichia 
coli and Salmonella typhimurium.  
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Geraldine Pek           
Singapore  
Major: Food Technology   
Supervisor: Dr Jon Palmer   

Cyathea Medullaris (Mamaku) Antimicrobial  
Currently no work has been done on the antimicrobial activity of the black 
tree fern, scientifically known as Cyathea medullaris (Mamaku). It was 
reported that a polysaccharide extract isolated from the pith and fronds of 
the fern are of medicinal importance to the Maori people. The extract was 
used traditionally by the Maori people as raw or boiled poultice to treat boils, 
blisters or abscesses and sores, and as a remedy for diarrhea. 

The aim of this project was to gain some fundamental understanding of the 
antimicrobial activities of the black tree fern, Mamaku extract against Gram 
positive and Gram negative bacteria and yeast, in vitro. The results obtained will 
justify the traditional use of the pith of the Mamaku for its medicinal purposes, thus 
suggesting that Mamaku possesses weak antimicrobial activity.   

Sherrilyn Ng                       
Singapore
Major: Food Technology    
Supervisor: Prof Julian Heyes      

Enzymatic Peeling of Kiwifruit   
Fresh-cut kiwifruit provide an opportunity to diversify the range 
of products offered by the New Zealand kiwifruit industry.  
Unfortunately, this is hindered by an inefficient peel removal 
process. Enzymatic peeling has thus been suggested. 

This project looked into the possibility of applying enzymatic 
peeling on kiwifruits. It also aimed to define the conditions 
necessary for its application, whilst preventing tissue 
degradation. 

Finally, comparisons were made between kiwifruits from 
enzymatic peeling to those from traditional hand-peeling 
methods through a sensory evaluation. The project 
confirmed that enzymic peel loosening is achievable 
but now an engineering solution is required for full peel 
removal.  
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Lim Cheng Peng                   
Singapore  
Major:  Food Technology    
Supervisor: Dr Tony Mutukumira   

Feta and Mozzarella Cheeses  
Preparation of various foods at home is becoming increasingly popular 
worldwide as the products offer convenience to the consumer. Artisan 
cheeses such as Feta and Mozzarella can be prepared using liquid milk 
using domestic kits. Due to the variability in the composition of the liquid 
milks used, the need to investigate the potential of using dry milk powders has 
become apparent. 

This project investigated the use of low-heat milk powders to prepare Feta and 
Mozzarella using commercial domestic kits.

Alvin Tan     
Singapore  
Major: Food Technology    
Supervisor: Dr Shirlaine Koh   

Uni- and bi-directional mixing efficiencies  
Conventional mixing causes liquids to flow in a rotational manner, 
usually resulting in the formation of strong and deep vortex. The 
use of a baffled vessel though can minimize the formation of 
vortex, also results in the occurrence of dead spots behind the 
baffles that hinder mixing and is difficult to clean. 

The objective of this work was to conduct a preliminary 
study on mixing using a viscous Newtonian fluid, glycerol, 
to obtained feasible test conditions for the pilot-scale bi-
directional mixer. A suitable tracer system to follow the 
transient mixing process was recommended. In addition, 
a spacer to guide the self-made sampling system was 
designed and tested on both bench-top and pilot scale 
setups.  

Experiments were conducted on a geometrically similar 
benchtop setup to determine the flow pattern, duration 
to achieve complete mixing and location of slowest 
mixing during laminar, uni-directional mixing. The 
results obtained in this work can then be translated 
to the pilot-scale setup where mixing in both 
uni-directional and bi-directional modes can be 
compared
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Ooi Cai Ying      
Singapore
Major: Food Technology    
Supervisor: Dr Tay Hong Soon    Product Development using Puffing 

Technology   
Okara is a by-product obtained from soya milk production which 
contains high level of protein and is a good source of fibre. 
Large quantities of okara are being produced daily which could 
pose significant environmental issue. As a by-product, it is 
an inexpensive and potentially useful as a natural ingredient 
supplement. 

Okara is first freeze-dried and milled into fine powder prior 
to use. The final mix containing flour, sugar, egg, okara 
and water were placed into the puff machine to bake. It is 
found that different percentage level of okara affects the 
fracturability, color and nutritional values of the snack and 
puffed product. 

Hoong Yuqin                      
Singapore  
Major:  Food Technology    
Supervisor: Dr Saw Lin Kiat 

Dough Formation in Gluten-free Foods   
Gluten is vital for dough formation in a starch-based food product. Starch-
based food products such as noodles, steam bread (bun) and ethnic bakery 
products (roti prata) are widely consumed in Asia. Gluten network in these 
products, which are commonly made from wheat flour, results in their unique 
textural and structural properties. These products, however, are not suitable 
for celiac patients. 

In addition, due to the fluctuation in raw material prices, there is a demand to 
replace wheat-based food products with alternative flour sources. This project 
focuses on the understanding of dough formation in gluten-free flour such as 
rice flour when they are used to replace wheat flour in Asian starch-based foods. 
Dough characterization methods based on dynamic rheological measurements 
and texture analyzer have been developed to study the gluten-free dough model. A 
dough improver made from glutinous rice has been studied. 

Results showed that the storage modulus and firmness of the dough decreases 
with increasing amount of dough improver. Hence, this glutinous rice-based dough 
improver can be used in gluten-free products made from flour such as rice flour.    
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Lin Liangjue            
Singapore   
Major: Food Technology   
Supervisor: Mr Allan Hardacre and Dr Lara Matia-Merino      

Tempura Batters for Hotdogs  
Battered hotdogs are a popular snack food in New Zealand. However, 
the product has not kept pace with recent changes in consumer food 
trends such as lowering fat content. The fat content can be reduced by 
using baking rather than frying as the final heating process. The rheological 
properties of the liquid batter have been established as a critical indicator of 
cooked batter quality and in this project these properties were controlled using 
starches and gums. 

The aim of this project was to develop a batter that could withstand oven baking 
when the prefryed and freeze stored hotdogs were prepared for consumption. 
The project specified a batter with consistent appearance and texture with good 
consumer appeal after the baking process

 

Wong Li Ling             
Singapore
Major: Food Technology    
Supervisor: Dr Tay Hong Soon  

Utilization of Fruit Wastes by Fermentation  
The aim of this project was to utilize fruit wastes to produce highly 
effective organic enzymatic agents by fermentation. Fruit wastes 
which include the peels, pulps and cuts of papaya, pineapple, 
orange and lemon were used in the experiment. The cocktail 
of enzymes produced in the fermentation of the fruit wastes 
could be suitable for use as cleaning agents of utensils, floor 
cleaners and washing of textiles. The organic enzymatic 
agents are environmental friendly and biodegradable. 

The purpose of this project was to identify the group of 
enzymes present in the fruit wastes fermentation and to 
monitor several parameters such as titratable acidity, pH, 
Brix and colour of the fermented broths. Furthermore, the 
total microorganism count and the major microorganisms 
would be identified during the progression of the 
fermentation process through a series of microbiology 
tests. 
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Yeo Baoyu                        
Singapore
Major:  Food Technology    
Supervisor: Dr Saw Lin Kiat     

Non-starch Polysaccharide Encapsulated 
Starch   
Foods that release glucose slowly do not cause significant surge in blood 
glucose level following their consumption. These foods, which also have 
low glycaemix index in general, can be beneficial to the diabetic and obese 
individuals and could possibly reduce the prevalence of obesities and 
diabetes. 

Dietary fibres, specifically non-starch polysaccharides (NSP), can reduce the 
glucose release rate of carbohydrates in foods. A reversed emulsion process is 
used in this project to encapsulate starch with different gelling NSP. NSP studied 
include alginate, gellan gum and chitosan. Encapsulation of the starch particles 
provides better controls of the glucose release rate from starches. Encapsulated 
starch particles, with the diameter ranges from 80 ~ 650μm, have been produced. 

The proportions of slow release glucose (SRG) in encapsulated starches are 8~22% 
lower than the non-encapsulated starches. SRG refers to the quantities of glucose 
that are released within 20 minutes of digestion in in-vitro enzymatic hydrolysis 
experiments, which simulated the digestion process in the gastrointestinal tract. 
The encapsulated starch can subsequently be used to regulate glucose release from 
products such as noodles and bread. 

Alex Lee           
Singapore 
Major: Food Technology    
Supervisor: A/Prof Matt Golding    

Emulsifier Functionality in Ice-cream  
The importance of emulsifiers in ice cream has been 
conventionally and widely credited to their ability to promote 
fat-partial coalescence during the ice cream process. Despite 
the extensive list of permitted emulsifiers allowed for use in ice 
cream, it is regrettable that the commercial usage of emulsifiers 
has been dominated by mainly mono- and diglycerides 
or sorbitan esters which would have to a certain extent 
inadvertently affected and shaped the direction of research 
work being done in this area. 

To generalise the merit of an emulsifier in a complex colloid 
like ice cream by its effect on fat-partial coalescence 
would be too simple. The hypothesis is that emulsifiers can 
have other beneficial functionalities apart from promoting 
fat-partial coalescence in ice cream. 

This work aims to explore this by investigating the 
effects of emulsifiers on the quality of ice cream 
using three alternative emulsifiers - propylene glycol 
monostearate (PGMS), polyglycerol esters of fatty 
acids (PGEs) and lactic acid esters of monoglycerides 
(LACTEMs) - to ascertain probable functionalities 
apart from the commonly acknowledged model of 
fat-partial coalescence.
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Tay Li Jan                        
Singapore
Major:  Food Technology    
Supervisor: Dr Tay Hong Soon    Validation of Campylobacter Detection 

Methodology   
Campylobacteriosis is one of the leading bacterial causes of 
human gastroenteritis. The outbreaks occur at high incidence 
rate, and causes personal distress and economic losses in 
productivity. 

A recent study carried out in North India has shown a 
prevalence of 57.6% outbreaks in children of less than 5 years 
old, as they have lower immunity against infection. With the 
high occurrence rate in children, this has led to a growing 
interest on the use of rapid method for the detection of 
C.jejuni in baby or infant food products. 

The rapid and earlier methodology could be a mean to 
reduce the number of outbreaks and also allow food 
company to release their food products earlier into the 
market. Real time PCR, the rapid method is employed 
in this study to detect the presence of C. jejuni at high 
sensitivity, specificity and greater accuracy with 
validated in-house assays and methodology

Jill Tan                            
Singapore
Major:  Food Technology    
Supervisor: Dr Saw Lin Kiat  

Starch Encapsulation    
Energy-dense foods containing large amount of available carbohydrates, 
when consumed in excess, can lead to weight gain and are closely linked 
to the prevalence of obesity-related diseases such as diabetes, high blood 
pressure and heart diseases in both developed and developing countries. 
Research has shown that non-starch polysaccharide (NSP) can helps to slow 
down starch digestion and reduces the rate of glucose release into blood 
stream following food consumption. 

The aim of this project is to develop a suitable process to encapsulate starch 
with gelling NSP, which can subsequently be used to regulate the glucose 
release rate of starch-based food. Various processing parameters that affect 
the reverse emulsion-based starch encapsulation process are studied. Iota-
carrageenan encapsulated rice starch particles with Sauter mean diameter ranging 
from 100 to 350 μm have been produced in this project. The size of the particles is 
affected most significantly by the concentration of surfactant. 

Other processing parameters that affect the particle size of the encapsulated starch 
include stirring speed and the iota-carrageenan gel-to-oil ratio in the emulsion.
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Abigayl Ayo             
Glenfield College  
Major: Food Technology   
Supervisor: Dr Sung Je Lee  

Quality Issues in Frozen Croissants   
Croissants are premium, popular pastry products that can be sold as a 
baked product or frozen dough. Quality issues are appearing in which frozen 
croissant doughs especially those containing butter manufactured during 
summer season are not rising properly during proofing. After baking, the 
croissants are flat and have an unpleasant rancid odour. 

The aim of the project was to investigate the cause of flat and rancid croissants 
and provide a practical commercial solution. Experiments investigated the 
following possible causes: seasonal changes of butter manufactured during 
winter and summer, enzymes and butter interactions, and freezing rate.   

Tan Ching Yee                    
Singapore
Major: Food Technology    
Supervisor: Prof Julian Heyes    

Vitamin C contents in Jalapeno
Vitamin C is one of the most common and important nutritional 
quality factors in many horticultural crops and has also been 
widely known for its biological activities in the human body. 
However, the vitamin C content is extremely variable between 
chillies, and is affected by pre-harvest factors such as the 
position of growth on plant, crop load, age of the plant, 
seasonality and the maturity of the fruit and by postharvest 
handling and storage conditions.  

In this project we tested the effect of many of these 
variables on vitamin C content of chillies in order to make 
recommendations on how to deliver chillies to consumers 
with a more consistent vitamin C content. In addition, the 
vitamin C content of the pericarp, placenta and seeds was 
also studied to understand the distribution of vitamin C 
within the chilli. 
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Ang Yi 
Singapore  
Major:  Food Technology    
Supervisor: Dr Sung Je Lee and Dr Tony Mutukumira  

Viability of spray-dried Lactobacillus casei   
The interest in the use of live probiotics for the purpose of health 
maintenance and disease prevention through their incorporation in food 
has increased considerably in the food industry. The most important 
prerequisites for use of probiotics is their survival and the maintenance of 
their health-promoting properties throughout the production process or during 
technological food treatment and storage until the end of shelf life. 

Among various drying techniques, spray-drying is one of the predominant 
processing tools due to its relatively low cost at large-scale production. The aim 
of this project was to optimize the spray-drying process and encapsulation matrix 
in order to achieve encapsulated probiotics with high cell viability using different 
drying temperatures and different types of biopolymers.  

Phua Zhen Hua    
Singapore  
Major: Food Technology    
Supervisor: A/Prof Kelvin Goh  

Edible coating for freshly-cut apples  
There is a huge demand for freshly-cut fruit in Singapore as 
consumers have an increasing preference for convenience 
foods. However, freshly-cut fruit has a limited shelf life of up to 
approximately 3 days before physical defects such as browning, 
softening and moisture loss occur. Among these defects, 
moisture loss has a marked influence on the textural attributes 
of freshly-cut fruit.  

The aim of the project was to study the effect of edible 
coatings used for delaying moisture loss. Fuji apples were 
selected for this study as a model system. The apples 
were cut into wedges, dipped in different polysaccharide 
coatings and analyzed over 6 days at 5°C. Polysaccharide 
coatings including sodium alginate, chitosan and gum 
arabic at different salt concentrations and pH levels were 
evaluated.  

It was observed that different types of polysaccharide 
coatings prevented different degrees of moisture loss 
when compared with apple samples without edible 
coating. However, the polysaccharide coatings were 
poor oxygen barriers. They did not retard browning 
in the apples.  The addition of anti-browning agent 
such as citric acid can be a viable consideration for 
future work
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Angela Yang           
Singapore   
Major: Food Technology      
Supervisor: A/Prof Kelvin Goh     

Modification of Milk Protein by 
Ultrasonication  

This study explored how the gelling properties of milk proteins 
were affected by ultrasonic treatment. Reconstituted Milk 
Protein Concentrate 80 (80% protein) was ultrasonicated at 
various amplitudes (i.e. 20 – 80%) and maintained below 40°C. 
These ultrasonicated samples were characterized using 
Malvern Mastersizer and Zetasizer.  The results indicated 
that the aggregated casein micelles were dispersed after 
ultrasonication.  

However, ultrasonication did not disrupt casein micelles 
as the minimum particle size (D32) achieved was ~188nm. 
Ultrasonicated samples were then used to prepare rennet 
and acid gels using microbial rennet and glucono-delta-
lactone, respectively. The rheological properties of 
the gels were studied at 40°C and the results were 
compared with non-ultrasonicated samples (Control). 
The data indicated that ultrasonicated acid-induced 
protein gels were more elastic than the Control, while 
ultrasonicated rennet-induced protein gels were less 
elastic.  

The findings suggested that the textural properties 
of dairy food such as cheese and yoghurt can be 
considerably altered using ultrasonicated milk 
proteins.

Joyce Toh       
Singapore  
Major:  Food Technology    
Supervisor: Prof John Bronlund and Mr Colin Brown  

Models for Lipid Oxidation Measurements  
Oxidative rancidity is an objectionable defect in edible bulk oils quality. 
Edible vegetable oils, which have been extensively employed in the overall 
picture of food applications, are considered to be rancid if a significant 
deterioration in the sensory quality is perceived by consumers. While there 
has been extensive and wide range of research relating to the keeping quality 
of edible oils, the models employed for prediction of shelf- life were based on 
empirical models. 

Till today, there are few mechanistic models that could clearly explain the 
changes in oxidation products during lipid oxidation. As an extension of a PhD 
study, two of the promising mechanistic models – Labuza and Takahashi were 
employed to investigate the differences in the rate of lipid oxidation in soybean 
and sunflower oils. The models attempt to relate the oxygen consumed with the 
quantity of lipid hydroperoxides formed during oxidation. This relationship was also 
investigated. 

The results concluded that the relationship existed only for pure oxidation system 
and the ratio changes with increased complexity of oils (i.e. soybean oil with abundant 
antioxidants).



150 151

Christophe   Jammes  ....................................................................................... 100
Reece   Jefferies  .......................................................................................... 7
Nicholas    Jenks  ................................................................................................ 8
Lara   Jones ............................................................................................ 117
Matthieu   Jones .............................................................................................. 38
Hanan   Kayed  ............................................................................................. 79
Wajahat   Khan  ................................................................................................. 9
Sari   Kilani ............................................................................................... 63
Hyun   Kim  .................................................................................................. 95
Rhys   Knauf  .............................................................................................. 14
James   Knight  ............................................................................................. 66
Cam   Laird ................................................................................................ 53
Alex  Lee ................................................................................................. 140
Wei Yi Charissa   Lee  ................................................................................................ 130
Mo   Li .................................................................................................... 119
Cheng Peng   Lim  ................................................................................................ 135
Janice   Lim  ................................................................................................ 128
Liangjue   Lin  ................................................................................................. 139
Hui Xian   Ling  ............................................................................................... 131
Daniel   MacInnes  ...................................................................................... 25
Julian   Maggin  ........................................................................................... 19
Jay   Mallinson  ....................................................................................... 34
Jessica   Mathis  ............................................................................................ 96
Emily   McCormack  ................................................................................ 114
Chloë   McMillan  ....................................................................................... 83
Chanapha (May)  Nawanopparatsakul  .................................................................. 112
Sam   Neumegen  ................................................................................... 108
Julyn   Ng  ................................................................................................. 120
Sherrilyn   Ng  ................................................................................................. 132
Darnelle   Nugent-O’Leary  ............................................................................ 84
Aaron   O’Connor  ........................................................................................ 50
Kevin   O’Loan  ............................................................................................ 35
Craig   Oakley  ............................................................................................ 99
Suan Choo   Ong  ............................................................................................... 125
Cai Ying   Ooi ................................................................................................. 137
Katherine   Paine  ............................................................................................ 111
KangYing   Pat ................................................................................................. 106
Utsav   Patel  ............................................................................................... 44
Geraldine   Pek  ................................................................................................ 133
Zhen Hua   Phua  ............................................................................................. 146
Benjamin   Pierce  ............................................................................................. 46
Ross      Pinfold  ............................................................................................ 27
Julawit   Pitrchart  ......................................................................................... 21
Thomas   Poupouare  ..................................................................................... 31

Michelle   Power  ............................................................................................. 18
Samuel  Richardson ..................................................................................... 97
Alex   Rowe  .............................................................................................. 55
Jeffrey   Ryan ................................................................................................ 47
Raditya   Santoso  .......................................................................................... 13
Ko Li Jessica   See ................................................................................................ 124
Shannon   Sekul ............................................................................................... 11
Ayu Shahiza   Shahidan  ....................................................................................... 85
Alexandra   Shand  ........................................................................................... 105
Campbell   Sharp  .............................................................................................. 49
Lutfi   Sheikh Ghazali  .............................................................................. 70
Katie   Sizeland  ......................................................................................... 76
Thomas   Sobiecki  ......................................................................................... 29
Stephanie   Soh ................................................................................................ 121
Martin   Stevenson  ..................................................................................... 77
William   Strickland  ...................................................................................... 17 
Bartholomew   Su  .................................................................................................. 115
Brandon   Tai  ................................................................................................. 109
Chris, Wye Seun  Tan  .................................................................................................. 80
Alvin   Tan  ................................................................................................ 134 
Ching Yee   Tan  ................................................................................................ 144
Jill   Tan  ................................................................................................ 142
Marilyn   Tan  ................................................................................................ 127
Min Sheen   Tan  ................................................................................................ 103
Li Jan   Tay  ................................................................................................ 143
Shu Wen    Tay  ................................................................................................ 126
Ling Li    Teo  .................................................................................................. 94
Arvin   Thajib .............................................................................................. 72
Duangtip   Theerasin  .................................................................................... 122
Joyce   Toh  ................................................................................................ 148
Jay   Tombleson  ................................................................................... 107
Mark   Tomlinson  ...................................................................................... 20
Sung-Yu (Jimmy)  Tsai  ................................................................................................. 41
Andree   Wallace  ......................................................................................... 89
Daniel   Walmsley  ....................................................................................... 60
Andrew   Webb  .............................................................................................. 37
Alyssa   Wells  ............................................................................................ 102
Esala   Wierzbicki-Saxby  ......................................................................... 43
Li Ling   Wong  ............................................................................................ 138
Hannah   Wood  ............................................................................................ 110
Gemma   Wynne-Lewis  .............................................................................. 116
Angela   Yang .............................................................................................. 149
Baoyu   Yeo  ................................................................................................ 141
Qili   Zheng  ........................................................................................... 123

Index
By Majors
Industrial Management & Innovation �������������������������������������������������������������������������������������� 5
Engineering and Industrial Management ................................................................................ 6
Product Development................................................................................................................ 12

Mechatronics ����������������������������������������������������������������������������������������������������������������������������� 23
Mechatronics ............................................................................................................................. 24
Industrial Automation ................................................................................................................ 51

Electronics and Computer Engineering �������������������������������������������������������������������������������� 57
Electronics and Computer Systems Engineering ................................................................. 58
Computer Systems Engineering .............................................................................................. 60
Electronics and Communication  ............................................................................................ 61
Telecommunications and Network Engineering .................................................................. 62
Software Engineering................................................................................................................ 64
Electronics and Computer Engineering ................................................................................. 66

Chemical & Bioprocess Engineering ������������������������������������������������������������������������������������ 69
Biotechnology............................................................................................................................. 70
Chemical and Nanotechnology ............................................................................................... 76
Environmental Technology and Sustainable Energy ........................................................... 84

Food Technology������������������������������������������������������������������������������������������������������������������������ 91

By Student Name
First Name  Surname
Hatim   Al Abri  ............................................................................................ 62
Khalid   Al Brashdi  ...................................................................................... 51
Mohammed   Al Gheilani  ..................................................................................... 52

Hussain   Al Mutawa  ..................................................................................... 65
Kim   Alvarez  ........................................................................................... 33
Ayesha   Amreen  ........................................................................................ 101
Sarah   Anderson ........................................................................................ 10
Yi   Ang ................................................................................................ 147
Salam   Arif  .................................................................................................. 48
Dale   Armit  ............................................................................................... 15
Aretha N.    Atmadjaja  ...................................................................................... 73
Abigayl   Ayo ................................................................................................ 145
Leith   Bade  ............................................................................................... 59
Dimitrije   Balanovic  ...................................................................................... 61
Vincent   Baylis ................................................................................................ 6
Kalib   Bell .................................................................................................. 82
Richard   Betts  ............................................................................................... 16
Travers   Biddle  ............................................................................................. 32
Mikala   Blackett  ....................................................................................... 118
Alexei   Borissenko  .................................................................................... 45
Lindsay   Brazendale  .................................................................................... 39
Rhonda   Bridges ........................................................................................... 74
Kirill   Bulatov  ........................................................................................... 24
Esther   Chia ............................................................................................... 129
Shu Jun   Choo  ............................................................................................... 93
Brendon   Collecutt  ........................................................................................ 28
Tim   Coubrough  ..................................................................................... 78
Rachel   Dean-Tutton   ............................................................................... 104
Anton   Delaney  .......................................................................................... 98
Ngan   Dinh  .............................................................................................. 113
Samuel   Diprose ........................................................................................... 54
Joel   Dykstra  ........................................................................................... 86
Nidal   Eltayeb  ........................................................................................... 36
Cameron   Farrar .............................................................................................. 26
Billy   Gannon  .......................................................................................... 58
Alex   Gibson  ............................................................................................ 64
Aravind   Giridhar  .......................................................................................... 75
Leah   Graham  .......................................................................................... 81
Eric   Gurden  ........................................................................................... 87
Nicole   Hammer .......................................................................................... 88
Philip   Harris .............................................................................................. 40
Ruzaini   Hashwam  ...................................................................................... 92
Rudolf   Hein  ................................................................................................ 30
Mark   Hetherington  ................................................................................. 42
Yuqin   Hoong  ........................................................................................... 136
Christian   Houlgrave  ...................................................................................... 12
Jess   Jackson  ......................................................................................... 71



152

For more information
email: engineering@massey.ac.nz
or visit: www.me.ac.nz


