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Editorial

The highlights of the first half of 2009 have 
been many. The year began with a major 
conference and political summit attracting 
speakers and people from around the world.  
It was a tremendous success. It has also been 
satisfying to see work beginning on the Future 
Foods science programmes and PhD students 
appointed around the country to work on our 
centre of research excellence (CoRE) projects. 

Of course, one of our major activities is 
bringing on the next generation of researchers 
and this year we have increased the number  
of scholarships we offer and set up the million 
dollar Earle Fund. This means that in addition 
to our regular round of postgraduate scholar-
ships we are now offering 10 scholarships, each 
with a stipend of $25,000 per annum plus fees 
for doctoral scholars in the area of food and 
nutritional science. The Earle Fund has been 
named after Professors Richard and Mary Earle, 
emeritus professors at Massey University and 
leaders of food technology development in  
so many ways. 

Another highlight has been the purchase  
of a mass spectrometer, which will be based at 
the Riddet Institute headquarters in Palmerston 
North. The Agilent Foundation has gifted 
nearly half the cost of the QTOF mass 
spectrometer, of which the total cost is over 
$600,000. The machine will be used for 
metabolomic and proteomic studies and novel 
compound characterisation. 

We received a lot of media attention from the 
agreement signed between Croda Europe and 
Speirs Nutritionals Ltd, our spin-out 
commercialisation company, to market our 
omega-3 technology across the UK, Europe and 
North America. This was a significant deal for 
the Riddet Institute as we continue to promote 
what is a world leading technology.

The Institute’s directors have had an extremely 
busy first half of the year, with Professor Paul 
Moughan travelling to the USA, the Netherlands, 
Australia and Hungary, while Professor Singh 
has been to India, Japan and Australia. The 
Institute has also hosted many visiting scientists 
and delegations as well as government officials 
and ministers, including the Hon. Wayne 
Mapp, Minister of Research, Science and 
Technology, and the Hon. David Carter, 
Minister of Agriculture.

Looking forward, in October we are hosting a 
two-day PhD Colloquium for Riddet scholars, 
and a Riddet Foodlink workshop for industry. 
These two events are important for our dual 
aims of encouraging new researchers and 
sharing ideas and our latest research with 
industry. No effort will be spared in making 
sure these will be first-class events.

Paula McCool
Communications Officer, 
Riddet Review Editor

Paula McCool
p.mccool@massey.ac.nz

“ The year began with  
a major conference and 
political summit attracting 
speakers and people  
from around the world.  
It was a tremendous 
success.”

In May, Professor Harjinder Singh was  
a member of a five-person MoRST delegation on 
an exploratory mission to India. The delegation’s 
objectives were to better understand India’s true 
science capabilities and build relationships with 
key people in agriculture, biotechnology and 
food research. India has been on a major 
innovation drive, recently announcing the target 
for two percent of GDP to be spent on research 
and science. 

Professor Singh said, “India has large potential 
for meaningful research collaboration with New 
Zealand, particularly in the biological and food 
sciences where New Zealand has strong 
expertise. Key areas for this collaboration could 
include: food processing, supply chain and post 
harvest management practices and technology, 
food wastage and novel food materials.”

In addition, India has a large number of high 
quality universities and research institutes, so  
it is a potential source of future post-docs  
and researchers.

The vast opportunities for New Zealand partnering with India

Some members of the MoRST 
delegation in India (Professor Singh  
is second from left).



The Riddet Institute has appointed  
Dr Shantanu Das to lead its Product 
Development programme. Dr Das was 
formerly employed by PepsiCo as a 
Senior Scientist (R&D), and took on 
the new role in mid-July, 2009.

Dr Das said his initial tasks would be 
to study the latest global consumer 
trends in food for health and wellness; 
undertake a study of successfully 
commercialised science-based 
innovations; and present the Riddet 
Institute’s capabilities to a range of 
food companies both within New 
Zealand and overseas. He will work 
closely with our Foodlink programme.

“Many large companies are now 
engaged in open innovation, leveraging 
off the considerable research facilities 
in universities and research institutes. 
Before they had their own research 
facilities, but now they realise they 

can’t afford a huge in-house research 
effort or cover the spectrum of research 
they need to. My job is translational 
research - finding those good ideas, 
which could be applied,” he said.

The announcement of the new role 
closely follows the Riddet Institute’s 
successful spin-out venture, Speirs 
Nutritionals Ltd, which has 
commercialised the Institute’s omega-3 
emulsion technology now being 
marketed worldwide by Croda Europe 
Ltd branded as Omelife™. 

Riddet Institute co-director Professor 
Harjinder Singh said, “We have 
completed some significant research 
that lends itself to commercialisation. 
One of these areas is encapsulation, 
particularly for ingredients that are 
unstable. There are also several other 
discoveries in other areas that we 
could take to market in the same  
way we commercialised the  
omega-3 technology.”

Dr Das has a PhD in Food Technology 
with over 10 years of experience in 
various capacities in the food and 
dairy industry, including product 
development, research and 
manufacturing. He has extensive 
experience in consumer food markets 
in Australia and South-east Asia. 

Dr Guillaume Brisson joined the Riddet Institute 
staff in May and is based in Palmerston North. 
A PhD graduate in Food Science and Technology 
from Université Laval in Québec, Dr Brisson 
did a post-doc at California State Polytechnic 
University (Cal Poly) in 2006 at the Dairy 
Products Technology Center with Professor 
Rafael Jiménez-Flores.

Dr Brisson is particularly interested in dairy 
processing membrane technology and will be 
working on a project funded by Fonterra  
Co-operative Group Ltd.

Addition to Riddet 
Governance Board
Dr Tracey McIntosh has joined the Riddet 
Institute Board. Dr McIntosh is a Senior Lecturer 
and researcher in sociology at The University  
of Auckland and former Director at the  
Centre of Research Excellence, Nga- Pae o te  
Ma-ramatanga. She is of Tu-hoe descent.

Another connection with Québec
Dr Hélène Lapierre visited the Institute in May 
during a three-week study period at AgResearch 
in Palmerston North. Dr Lapierre, who works 
for Agriculture Canada has had a distinguished 
career working in the field of mammalian 
protein metabolism. She is an Editor of the 
journal Animal of which Professor Moughan is  
Section Editor. Dr Lapierre was particularly 
interested in learning more about the Institute’s 
research work in the area of measuring gut 
endogenous protein and bioavailable lysine.

From discovery 
to application

News bites

Addition to Riddet’s dairy food 
science expertise

Dr Shantanu Das

A Japan-New Zealand Functional Foods Workshop was held at the Riddet 
Institute at the end of July. Attended by 40 leading scientists including 12 
Japanese experts, the two-day workshop was chaired by Professor Warren 
McNabb. The workshop follows an earlier visit this year by scientists from 
the University of Shizuoka.

Japan-New Zealand Functional Foods Workshop
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To optimally design and manufacture these 
novel “functional” foods, it is essential to 
develop a fundamental understanding of 
how food components and structures are 
transformed and absorbed during 
digestion. In particular, the digestion 
process in the stomach (gastric digestion)  
is critical to ensure the bioavailability of 
nutrients and bioactive molecules.

During gastric digestion, food structures 
are disintegrated by the biochemical 
action of gastric secretions, and the fluid-
mechanical forces that develop due to the 
muscle contractions of the stomach walls. 
Although the mechanisms and kinetics  
of biochemical digestion are being 
successfully analysed by using in-vitro 
systems, the fluid-mechanical forces that 
promote digestion are still unknown. The 
difficulty in reproducing the geometry and 
motility of the stomach limits the scope of 
in-vitro analysis. Although novel imaging 
techniques have been successfully used to 
visualise the motility pattern of the 
stomach during digestion, they are unable 
to characterise the local fluid dynamics of 
gastric contents.

The overall goal of this work is to use 
computational fluid dynamics (CFD) tools 
to develop a fundamental understanding 
of the forces and fluid motions that break 
down and mix gastric contents during 
digestion. In particular, a 3-D model of the 
geometry and motility of the human 
stomach was developed, and used to 
numerically characterise the fluid 
dynamics of gastric contents.

The geometrical model of the stomach  
was developed in order to reproduce the 
characteristic dimensions of an average-
sized human stomach.

The motility of the gastric walls during 
digestion depends on the amount and type  
of meal, as well as on the digestion time.  
To simulate the stomach motility during 
digestion, a numerical algorithm that 
identifies and relocates each individual 
node within the computational model  
was developed.

The transient flow field within the 
stomach was modelled as a laminar and 
incompressible flow of a Newtonian fluid 
(density of 998 kg/m3 and viscosity of 1 
cP). The standard Navier-Stokes equations 

were numerically solved within the 
stomach model using Fluent 6.3.26.

The strongest fluid motions were predicted 
in the antrum region, and an important  
re-circulation of gastric contents from the 
fundus towards the antrum was also 
identified. This observation confirmed the 
classical description of the fundus as a 
reservoir and constant supplier of gastric 
contents to the antrum.
 
The flow field that develops within the 
antrum was characterised by two main 
flow patterns. As the antral contraction 
waves (ACWs) moved toward the pylorus, 
gastric contents were forced back, 
developing a retropulsive jet-like motion. 
The increasing speed and occlusion ratio 

Understanding the dynamics of gastric  
digestion using computational modelling

Cover story

A new generation of food products, aimed at providing unique 
and specific health benefits, has become a leading trend for the 
global food industry. The structure of these foods will now 
serve as a delivery carrier of specific nutrients and bioactive 
compounds to targeted tissues within the human body. 
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Left: 3-D model of an average-sized human stomach.

Above: Contour of the velocity field in the middle 
plane of the stomach.



The Riddet Institute’s Scientific Advisory 
Panel was formed in May. The Panel’s role 
is to provide the Institute with advice on 
scientific, technical and research matters 
relating to research performance and 
science excellence. Members of the panel 
are: Professor Eric Dickinson, Professor  
of Food Colloids, Procter Department of 
Food Science at the University of Leeds, 
UK; Dr Peter Munro, General Manager, 
Ingredients Innovation, Fonterra Co-
operative Group Ltd; and Professor 
MarkWahlqvist, Director, Asia Pacific 
Health and Nutrition Centre, Monash 
University, Australia.

Riddet Institute co-director Professor 
Harjinder Singh said, “The Scientific 
Advisory Panel members are highly 
regarded internationally and are well 
placed to provide input on the excellence  
of our science, its relevance and the  
degree of collaboration we need to 
achieve. It is paramount that we are 
excellent and of high standing as 
determined by peer review.”

The Scientific Advisory Panel will 
conduct an annual research performance 
review in February next year.

Professor Eric Dickinson completed a 
PhD at the University of Leeds and was 
awarded a DSc (Sheffield). He has held 
academic appointments at the University 
of California, University of Oxford and 
University of Leeds. He has over 500 
research publications and over 8,000  
citations. He is a Fellow of several 
organisations including the Royal 
Society of Chemistry.

Dr Peter Munro gained his PhD at the 
University of London and is a Fellow of 
the Royal Society of New Zealand. He  
has held academic positions at The 
University of Auckland (Dept of 
Chemical and Materials Engineering)  
and Massey University (Dept of Food 
Technology) followed by roles at the  
New Zealand Dairy Institute and Fonterra.

Professor Mark Wahlqvist is a Fellow  
of the Royal Australasian College of 
Physicians and a Fellow and Life Member 
of the Nutrition Society of Australia. He 
holds several university appointments 
and is Visiting Professor at Hangzhou 
University of Commerce and at Zhejiang 
University, in China. He was recently 
President of the International Union  
of Nutritional Sciences. (Photo courtesy 
of Monash University)
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Advisory Panel 
announced

Maria J. Ferrua

R. Paul Singh

Dr Peter Munro

Professor Mark 
Wahlqvist

Professor Eric 
Dickinson

of the ACWs strengthen this retropulsive 
jet and lead to a forceful mixing, rubbing 
and grinding of gastric contents. The 
second flow pattern corresponded to the 
presence of flow recirculation (eddies). 
Despite their low velocity, they produced  
a significant amount of radial mixing 
(which may help to carry gastric secretions 
and particles from the gastric walls 
towards the luminal core).

To analyse the effect of the viscosity of  
the gastric content in the flow field that 
develops within the stomach, an additional 
simulation was performed where the 
viscosity of the gastric contents was 
assumed to be 1000 cP. The gastric 
contents’ viscosity affected not only the 
magnitude of the velocity field, but also 
the main flow patterns. Although gastric 
contents are still forced back due to the 
propagation of the ACWs, the jet-like 
motion is lost.

These preliminary results illustrate the 
capability of CFD analysis to provide 
a unique insight into the fluid-dynamics 
of the gastric contents, and point out 
its potential to develop a fundamental 
understanding and modelling of the 
mechanisms involved in the human 
digestion process. This work will 
ultimately lead to the development of 
new foods targeted at chronic conditions 
such as obesity, type-2 diabetes and 
heart disease.  
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Interactions between molecules 
are the key to understanding life. 
PhD scholar Davide Mercadante 
is studying the interactions 
between ß-lactoglobulin, the 
major protein of bovine and ovine 
milk, and pectin polysaccharides. 
In nature, ß-lactoglobulin doesn’t 
come into contact with pectin 
polysaccharides but ß-lactoglobulin 
/pectin complexes have many 
useful applications in various fields. 

These complexes have been used and studied 
for the delivery of highly hydrophobic drugs  
to enhance their uptake at systemic and local 
levels, as well as being used in food preparations 
to enhance food mechanical properties,  
to reduce the allergenicity of ß-lactoglobulin  
in some people, to deliver omega-3 fatty acids 
in food preparations and to stabilise food 
products protecting lipids from oxidation. 
Several studies have been performed on the 
emulsions created by the binding between 

Above: Electrostatic potential of blg 
dimer for a Riddet Institute Platform 
1 project “Study of the interactions 
between whey proteins and 
polysaccharides”

Davide Mercadante 

Davide Mercadante is from Italy and 
has a Riddet Institute PhD scholarship 
to work on the interactions between 
proteins and polysaccharides. He is 
supervised by Professor Laurence 
Melton at The University of Auckland,  
and Professor Geoff Jameson and  
Dr Bill Williams from Massey 
University in Palmerston North.  
Mr Mercadante earned his Bachelors 
and Masters (Cum Laude) in 
Biotechnology for Healthcare from 
the University of Naples Federico II, 
the oldest state university in the 
world founded in 1224.

He has been awarded a European 
Molecular Biology Organisation 
(EMBO) short-term fellowship for 
three months at the University of 
Cambridge (UK) studying the 
interactions between pectin and 
pectin methylesterase enzymes.

Protein and polysaccharide interactions –  
listening to biomolecules to enhance life’s quality

 

ß-lactoglobulin and its atypical partner, pectin. 
However, the mechanisms of binding between 
the molecules, the thermodynamics and the 
kinetics of the complex remain largely 
unknown. Mr Mercadante is trying to elucidate 
these parameters carrying out experiments  
on the single molecules of the system. 
Understanding these interactions at a molecular 
level will in the future lead to developing 
“superior foods” with enhanced physical, 
rheological and textural properties. 

Part of the PhD project also involves the  
study of the interactions between pectin 
methylesterase enzymes (PME) and their 
physiological substrates: pectin polysaccharides. 
PME physiologically bind pectin polysaccharides 
in the plant cell wall and are involved in many 
key processes of plant physiology, such as fruit 
ripening and cell elongation. 

“ Understanding these interactions at a 
molecular level will in the future lead 
to developing “superior foods” with 
enhanced physical, rheological and 
textural properties.”



Protein and polysaccharide interactions –  
listening to biomolecules to enhance life’s quality

During 2008 PhD student Lisa  
Te Morenga at the Department  
of Human Nutrition University  
of Otago led a large dietary 
intervention study comparing 
high protein and high fibre 
weight-loss diets. A summary of 
the research findings and 
continuing research from this 
study is presented below.

Several studies have suggested that moderately 
high protein diets may be more appropriate 
than traditionally recommended low fat, high 
carbohydrate diets for overweight and obese 
people and for those with features of the 
metabolic syndrome. However in most such 
studies comparison sources of dietary 
carbohydrate may not have been appropriate. 
This study compared two low fat weight loss 
diets, one moderately high in protein and the 
other high in fibre-rich carbohydrate in a  
short-term “proof-of-concept” study.

Eighty-three overweight or obese women  
were randomised to either a moderately high 
protein (30% protein, 45% carbohydrate)  
diet (HP) or to a high fibre, high carbohydrate 
(55% carbohydrate, >35g total dietary fibre, 
20% protein) diet (HF) for eight weeks. 
Energy intakes were restricted. Participants 
received intensive dietary counselling on a 
fortnightly basis as well as some specific food 
items to encourage compliance. 

Participants on both diets lost weight and 
reduced body fat (measured by DEXA), total 
and LDL cholesterol, triglycerides, fasting 
plasma glucose and blood pressure. However 
participants on the high protein diet lost more 
body weight and total body fat and had a 
greater decrease in diastolic blood pressure. 

Are high protein or low fat, 
high fibre diets better?

The two diets may also have had an effect  
on inflammatory markers of obesity and 
cardiovascular disease. Abnormal levels of 
several pro-inflammatory cytokines have been 
associated with obesity and cardiovascular 
disease (CVD). A Mediterranean diet pattern, 
characterised by high intakes of fruit, 
vegetables, legumes, vegetable oils and lean 
meats, has been shown to reduce pro-
inflammatory cytokine concentrations in  
obese women in conjunction with weight loss 
and improved insulin sensitivity. However, it  
is not known which specific aspects, if any,  
of the Mediterranean diet have the greatest 
influence on reducing the inflammatory  
markers of obesity and CVD. Thus, over the 
coming months, Ms Te Morenga will examine 
the effect of the HP and HF diets on changes  
in pro-inflammatory cytokine concentrations 
including IL-6, IL-18, PAI-1 and TNF-    ,  
as well as the anti-inflammatory adiponectin. 

In summary then, the study found that a high 
protein weight-reducing diet was associated 
with several more favourable outcomes when 
compared with a high carbohydrate, high fibre 
diet in high risk overweight and obese women.

In brief

Visit by Ambassador
The Ambassador of the 
Kingdom of the Netherlands, 
Ms Annelies Boogaerdt, 
visited the Riddet Institute in 
July. The visit follows the 
signing of a Memorandum 
of Understanding between 
Wageningen University and 
Massey University in May. 
An initial aim of this 
agreement is for the two 
universities to collaborate on 
a range of high-level scientific 
projects addressing problems 
around global food supply 
and sustainability.

Particle technology 
specialist
Payel Bagga, who has 
completed study for her PhD 
in Chemical Engineering at 
the University of Canterbury, 
has been appointed as a post-
doctoral researcher at the 
Riddet Institute in June.  
A specialist in particle 
technology, Ms Bagga is 
from India and completed 
her Masters degree at  
Punjab University.

Mass spec extends 
capability
A QTOF mass spectrometer 
due to arrive in August will 
be housed in the Riddet 
Institute’s lab in Palmerston 
North. The Agilent 
Foundation has made a 
substantial grant towards its 
$600,000 total cost. The MS 
will be used for metabolomic 
and proteomic studies and 
for novel compound 
characterisation. 

Weight Body fat Trunk fat Fat-free mass

Changes after 8 weeks on the high 
protein or high fibre weight-loss diets
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PhD scholar Anwesha Sarkar studying  
at Massey University has been awarded  
a student travel bursary from the Brian Scarlett 
Scholarship Fund administered by the  
Royal Society of Chemistry. The award will  
be used to travel to the 6th NIZO Dairy 
Conference in the Netherlands in October. 

Teresa Wegrzyn, a PhD scholar working with 
Principal Investigator Professor Richard Archer, 
received an Education New Zealand 
Postgraduate Study Abroad Award towards 
attendance at the third international Vlag 
symposium, ‘Delivery of functionality in 
complex food systems’ held in October 2009  
in Wageningen, the Netherlands. 

Dr Aiqian Ye, who is based at the Riddet 
Institute headquarters in Palmerston North,  
has been selected as a finalist to participate  
in the 2009 Agricultural Food and Chemistry 
Society (AGFD) Young Scientist Award 
Symposium in August in Washington DC.  
He is eligible to compete for the prestigious 
annual AGFD Award. In July, Dr Ye also 
received a Top Reviewer award from Food 
Hydrocolloids for his ‘exceptional contribution 
to the quality and success’ of the journal. 

Professor Paul Singh’s work using fluid 
dynamics and a virtual stomach to calculate 
how long it takes for nutrients to be released 
from various foods has been featured in the 
Scientific American (6 April). The article title  
is “Churn Baby, Churn”. 

Professor Harjinder Singh has been appointed 
Guest Professor at the Kumamoto University, 
Japan. Massey University and Kumamoto 
signed an academic agreement in 2008 and a 
student exchange agreement has been in place 
for several years.

Awards and 
achievements

Korea-NZ Focal Point Programme
25-29 August 2009 

Professor Harjinder Singh, Professor Warren McNabb,  
Dr David Everett and Dr Kyoung-Sik Han will visit  
Korea from 25-29 August to explore opportunities in 
functional food research. Professor Singh is the co-
ordinator of the food innovation programme for the  
Korea-NZ Focal Point Programme. 

PhD Colloquium
20-21 October 2009
Riddet Institute,  
Massey University
This free event is for PhD scholars working on  
Riddet Institute programmes or supervised by  
Riddet Institute researchers
For more information contact: Paula McCool,  
p.mccool@massey.ac.nz

Riddet Foodlink Workshop
22 October 2009
Palmerston North
Open to Riddet Foodlink members only

Food Colloids Workshop
15-17 February 2010
 
Massey University, Palmerston North, 
New Zealand
Tutor: Professor Douglas Dalgleish
University of Guelph, Ontario, Canada
For more details go to: 
www.riddet.ac.nz

What’s on

This newsletter is produced twice a year and  
is available from our website www.riddet.ac.nz
If you would like to be on our mailing list please contact: 
Paula McCool, Communications Officer, 
Tel: 06 350 5356 or Email: p.mccool@massey.ac.nz


