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meat, so-called “clean meat”,
“chicken-free chicken”, plant-based
protein etc. However, there is much
uncertainty around the production
and value chain of these alternative
proteins, including the production
cost, food safety, scalability, and
consumer acceptance. Moreover, the
positive environmental, nutritional
and health impacts attributed to
these alternative proteins cannot
be assumed. Research is urgently
required to ensure the validity of
the inevitable comparisons between
existing animal-based protein
sources and the alternatives.
New Zealand and our primary
industries are facing a very different,
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Primary industries are facing
growing environmental and social
constraints and New Zealand is no
exception. We see frequent media
stories about the environmental
cost of our agriculture: water
quality, greenhouse gas emissions,
climate change and degradation,
animal welfare. Consequently,
there is a rising demand for not
only more, but alternative foods.
The negative environmental
perception of animal-based
agriculture (more greenhouse
gas emissions and water and land
usage) may be fuelling the revival of
alternative sources of dietary protein
for human consumption: synthetic
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New Zealand is a nation of food and beverage producers with
our primary industries producing enough food and beverage
annually for over five times our population. Yet with world
population set to increase to 8.5 billion over the next 20 years,
global food systems will be challenged to nutritiously and
sustainably feed everyone.
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Riddet Institute’s
Alternative Foods Research

and perhaps, uncertain future. That
future will likely involve various
potential scenarios featuring
alternative foods so this issue focuses
on the Riddet Institute’s contribution
to alternative foods research.
pulse
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Dr Laura Domigan

ALTERNATIVE
FOODS RESEARCH

The Riddet Institute’s
Meat Analogues

Professor Juliet Gerrard

Professor Warren McNabb

Riddet Institute researchers are investigating alternative methods
of creating meat products with a lower environmental cost.
The majority of New Zealand’s
population consume animal meat
as part of their diet and globally
the demand for meat and other
high-quality protein is rising.
However, red meat production
can come at an environmental
cost and there is growing public
interest in alternative, sustainable
production methods and protein
sources. This has led to increased
research and development of meat
analogues, or “synthetic” meat.
The production of non-livestock
meat products is an example
of cellular agriculture – using
biotechnology to make food
products or ingredients such
as meat, milk, and egg whites.

Meat substitutes aim to mimic, or
recreate, conventional meat in visual
appearance, smell, texture, and taste,
and can be broadly classified into
two main product types: laboratorycultured meat, and plant-based
meat analogues. In the production
of laboratory-cultured meat, tissue
engineering technology, established
in regenerative medicine, is used
to create living tissues (muscle and
fat), from animal-derived cells.
From a technical perspective,
there are a number of challenges
relating to the mass production
of cultured meat, some of which
are currently being investigated
by Riddet researchers Dr Laura
Domigan (Affiliated Researcher) and

“...red meat production can come
at an environmental cost and
there is growing public interest in
alternative, sustainable production
methods and protein sources.”
2
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Professor Juliet Gerrard (Principal
Investigator) of the University of
Auckland, and Professor Warren
McNabb (Principal Investigator).
A Riddet Institute-funded PhD
student will soon begin to investigate
alternative methods to generate
culture medium free from foetal bovine
serum (FBS). FBS is a by-product made
from the blood of cow foetuses, and is
the most widely-used serum to culture
mammalian cells due to its high content
of valuable growth factors. Although
FBS is convenient and effective, its
use in the production of cultured meat
has issues around the sustainability
and scalability of the process, as well
as impact on animal welfare. Finding
alternatives is therefore high on the
agenda of academic researchers and
companies in this growing area.

Dr Simon Loveday

Plant
Protein Power
The popularity of plant proteins is growing and consumers are starting
to incorporate them into their everyday diets. Dr Simon Loveday
(Associate Investigator, AgResearch) and his research group are
investigating plant protein functionality in a range of food systems.
Chih-Chieh Chuang
PhD student Chih-Chieh Chuang is searching for
synergistic interactions between milk proteins and
globulin proteins from NZ-grown hemp. Hemp
proteins are notoriously insoluble in water, but ChihChieh has found a way to overcome this with specific
hemp-dairy blends and his findings are likely to
extend to other oilseed proteins.

Marina Marinea
Plant polyphenols are
associated with various
health benefits, but only
a tiny fraction of dietary
polyphenols is absorbed
by the gut. PhD student
Marina Marinea is working
to change that, using
tofu-like soy protein gels.
Marina has discovered that phenolic compounds
can be retained within soy protein gels by
modulating gelation conditions, and this will modify
how phenolics are released into the gut during
digestion. This project has a Singapore-style value
proposition: import the ingredients, add value on
our shores then export a premium product. Soy is
the most well-known of the legumes, but protein
isolates/concentrates from peas, lupins, chickpeas
and other crops are already becoming available.

Meat analogues with bone extract and MRPs

JieHong Chiang
Dr Loveday was a co-supervisor with Dr Michael
Parker (Massey University, lead supervisor) for JieHong
Chiang’s Food Industry Enabling Technologies (FIET)
funded PhD, which seeks to incorporate flavour-rich
New Zealand meat extracts into soy- and wheat-based
meat analogues. Meat-flavoured meat analogues taste
a lot better than the all-vegetable versions, and the
meat analogue market is already expanding beyond
strict vegetarian consumers.
Dr Loveday asserts that the future is bright if we get
smart about plant proteins. He believes that they are
here to stay and as a country we can say ‘no thanks’
and be left behind, or we can embrace the change and
build the capability to make it work in our favour.
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ALTERNATIVE
FOODS RESEARCH

Structuring Food
Peptides for Added
Functionality
Researchers from the Riddet Institute at the University of
Auckland, Plant & Food Research and AgResearch have
teamed up to supervise two PhD students examining how
we might use the natural tendency of peptides to selfassemble to improve food.
Noémie Petit
Noémie Petit’s project builds on
work originally carried out in the
soft matter and materials area, to
investigate how the sequence of
synthetic peptides impact on their
ability to assemble into gels and later
collapse back to their constituent
components. Synthetic peptides
are not a commercially viable food
ingredient, but Noémie is translating the learnings into a
food context and mining proteolytic digests of low value
protein streams as sources of interesting self-assembling
peptides. The end goal is to find sources of peptides with
useful bioactivity, e.g. anti-inflammatory peptides, and use
self-assembly and disassembly to deliver these in the gut.
Olivia Ogilvie
Olivia Ogilvie’s project uses similar
thinking in a different context. Olivia
is interested in how changes in food
processing may alter gluten protein
structures and in turn the allergenicity
of gluten epitopes: the specific
regions of gluten proteins that activate
the immune system. In particular, she
is focusing on a 33 amino acid peptide
that is particularly problematic to individuals who can’t tolerate
gluten. She is first developing methods to quantify the peptide
using mass spectrometry and confocal microscopy, and then
using these method to assess the impact of different food
processing treatments to minimise exposure of the epitope to
consumers of wheat products. One possibility is that different
high energy mixing regimes create different nanostructures in
the dough and bread, with different levels of epitope exposure.
Eventually Olivia hopes to be able to create processing regimes
that are more acceptable to a broader range of consumers.
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The Grass Is
Always Greener
on the
Other Side
As part of the Riddet Institute’s research
platform on meat analogues from
alternate protein sources, Drs Jaspreet
Singh and Lovedeep Kaur (Associate
Investigators, Massey University) are
researching the potential to use grass
protein for human consumption.
New Zealand pastures consist of mainly
ryegrass and clover combinations which have
50-100% more protein than is required by cattle.
Creating a sustainable source of plant-based
protein is a hot topic and therefore Riddet
Institute is conducting research into making this
grass protein, predominately RuBisCO, edible
by humans.

GPC prepared by the team

Dr Jaspreet Singh

Dr Lovedeep Kaur

With the help of Dr Ignacio
Lopez (Institute of Agriculture and
Environment), Drs Singh and Kaur
selected the ryegrass variety Trojan
for testing as it has a better dry
matter yield, higher protein content
and better annual production than
other varieties. The Trojan grass
used for the study was grown at
Massey Experimental Station and was
pesticide free. After harvesting, grass
was immediately frozen to prevent
any post-harvest changes in the
plants. Several laboratory-scale trials
with the frozen grass were carried out
to find the best method for protein
recovery. The process was then

optimized at a pilot scale and grass
protein concentrate (GPC) obtained
contained around 60% protein and
was soluble in water.
The powdered GPC is comparable
to commercially available Spirulina
powder in terms of protein, fat and
total carbohydrates, is lower in
sodium, richer in iron and calcium,
and contains good amounts of
dietary fibre. We anticipate that
GPC on its own may be used as a
dietary supplement or may be added
to various foods to improve their
nutritional value.

Next steps in the project involve
analysing and improving the
physico-chemical and functional
characteristics of the product. In vitro
digestibility of the product will also
be tested using human digestion
simulators and will be compared
to other common plant and animal
protein sources. Further research will
include techniques such as pulsed
electric field and supercritical fluid
extraction to improve the
protein recovery.
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What It Means To Be a Riddet
Institute PhD Student
At the 2017 Student Colloquium held in Auckland Dr Tim Angeli gave an excellent presentation on
“What It Means to be a Riddet Institute PhD Student”. It was heard by almost 50 Riddet Institute
students as well as our Investigators, affiliated researchers and Scientific Advisory Panel (SAP).

Imagery
The Riddet Institute is a world-leader in food science and is now leading the charge on integrating
Augmented Reality into communications within the spheres of food science, research and industry.
Augmented Reality (AR) is
becoming the next big thing in the
world of media and communications.
The Riddet Institute is keen to explore
this new, cutting-edge technology
and has integrated AR into this
edition of PULSE. DreemAR is a free
app for both Apple and Android
which allows you to scan images
and access extra bonus content.
The DreemAR app can be used
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anytime you see the symbol on
an image. In their own words:
“It’s so easy to use. All you have to
do to experience the power of AR
is to download the DreemAR app,
hold your smartphone or tablet over
a printed image (marker) – then let
the app technology do the rest.
The targeted video, photo gallery
or 3D model will display and play
automatically right there before

your very eyes, just like magic!”
(http://www.dreemar.com)
In our first foray into the technology,
we have used our coloured Riddet
Institute logo and English strapline
which, when scanned, will take
you to a video of Dr Tim Angeli’s
presentation. Try it for yourself!
Download the app for free at the
App Store or Google Play Store.

Dr Angeli’s (Senior Research Fellow, Auckland Institute of
Bioengineering) presentation in November was of such great
benefit to the students that we invited him to come to Riddet
Institute HQ in Palmerston North to give a repeat performance
of his presentation in January. Dr Angeli presented to our newest
students who had started after the Colloquium, and this enabled
us to film his presentation for future PhD students.
Dr Angeli was a Riddet Institute PhD student and previous
winner of the Best Student Presenter Award at the Riddet
Institute Student Colloquium in 2011. Since he graduated in
2014 he has worked at the Auckland Bioengineering Institute
and was recently promoted to Senior Research Fellow. Dr
Angeli is a Senior Research Fellow with the Gastrointestinal
(GI) Research Group at the Auckland Bioengineering Institute.
His research focuses on in vivo measurement and monitoring
of gastrointestinal electrophysiology, with a specific focus
on developing new diagnostic devices and interventional
therapeutics for functional gastrointestinal disorders.

Dr Tim Angeli presenting at the 2017 Riddet Institute Student Colloquium

This presentation can be viewed at
http://www.riddet.ac.nz/our-people/students,
or by scanning any image of our logo, such as
the one to the right.
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Leadership
Changes
There is a change in the
leadership of the Riddet Institute
with Distinguished Professor Paul
Moughan stepping down as codirector after a co-directorship
of 15 years with Distinguished
Professor Harjinder Singh.

At the end of 2017, Professor
Moughan stepped down as CoDirector of the Riddet Institute
after a very successful 15 years at
the helm. The Riddet Institute was
originally established in 2003 by
Professors Singh and Moughan
under the name “Riddet Centre”
at Massey University. Under
their leadership the Institute
flourished; it was selected as a
New Zealand Centre of Research
Excellence (CoRE) in 2008 and
is now one of the leading food
research centres in the world.
Indicators of the Institute’s and
co-directorship’s successes can
be seen in the 1010 peer-reviewed
journal papers published to
date, of which greater than three
quarters appear in the top quartile
of journals by ranking in their
field. Over 100 postgraduate
scholars have graduated PhD,
and between 2008 and 2017 the
Institute attracted direct industry
and other funding to a total of $50
8
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Mrs Singh and Professor Moughan accepting the
Prime Minister’s Science Prize

million, representing well in excess
of 100% leverage of the government
CoRE funding. In 2012, Professor
Singh and Professor Moughan
were jointly awarded the Prime
Minister’s Science Prize, New
Zealand’s most valuable award for
scientific achievement.
While Professor Moughan
will no longer be co-director, he
remains very active in the Riddet
Institute as one of the Principal
Investigators, focusing on his work
on the international Proteos project
and digestible indispensable amino
acid score (DIAAS). He has also
assumed the role of Riddet Institute
Fellow Laureate in recognition of
his outstanding contribution to the
Institute and to food research in
New Zealand.

Professor Harjinder Singh will
carry on as sole director of Riddet
Institute. Prof Singh thanks
Prof Moughan for their years of
successful and rewarding coleadership and says that they
“will continue to work together
to further strengthen our science
leadership and international profile
and impact.”

“[We] will continue to work
together to further strengthen
our science leadership and
international profile and impact.”

Introducing: New staff
at Riddet Institute HQ
Finance Administrator: Meg Wedlock
Meg is the Riddet Institute’s Finance Administrator, assisting with the financial
management and operating of the Institute. As Finance Administrator, Meg supports
the Riddet Institute to enable the effective management of its finances. She is
responsible for the financial processes of the Institute which includes budgeting,
reporting, invoicing, processing reimbursements and much more.
She has completed a Bachelor of Business Studies majoring in Finance (Massey
University) and is now studying for a Masters of Business Studies-Finance (also at
Massey University). The Finance Administrator role is part-time which is perfect for
Meg as it will give her the time she needs to complete her Masters degree.

Stakeholder Relationship Manager: Melanie Ruffell
Melanie has been appointed to the new role of Stakeholder Relationships Manager.
In this capacity, she will work collaboratively with internal stakeholders (Riddet
Institute partner organisations and scientists) and external stakeholders (industry
partners, government agencies and other entities like Food HQ, National Science
Challenges etc.) to ensure project delivery that meets the Institute’s mission and
contractual responsibilities, and creates value for New Zealand’s agri-food sector.
Melanie has extensive experience working in the high-value nutrition sector,
working closely with relevant stakeholders from academia, government and industry.
With a BSc in Human Nutrition (Otago), her specialism began in the UK where she
spent 15 years working with food companies, scientists, regulators and policy-makers
on health claims for food. In 2015, Melanie returned to New Zealand, joining a
premium food manufacturer and exporter and working with an international provider
of agri-tech services.
pulse
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PhD
Students
Abroad

The Riddet Institute offers its PhD students Overseas
Placements of up to 6 months, to enable them to gain new
skills and access new methodologies or techniques as an
integral part of their project. Awarded through a biannual
competitive funding process, these placements grow the
student’s research network and strengthen relationships
with established overseas collaborators.

Feng Ming Chian was awarded the first Riddet Institute
Oversea Placement to work with one of her supervisors, Dr
Thierry Astruc, at INRA, France, learning new technical
skills to enhance her research. Feng Ming is researching
the effect of processing on muscle microstructure and
protein digestibility in vitro and is supervised by Drs
Lovedeep Kaur & Mike Boland (Associate Investigators)
at Massey University and Dr Thierry Astruc at the French
National Institute of Agronomy (INRA).
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In September 2017, I began my five-month
overseas placement programme as part of
my PhD research project. The main objective
of my placement was to learn new structural
characterisation techniques and image analysis.
I was fortunate to receive an Overseas Placement
Award from the Riddet Institute and would like to
express my deepest gratitude to the Institute for
their support and generosity.
My overseas placement was done at the Quality
of Animal Products Research Unit located at
INRA, France. I was working in the Imaging
and Transfers team which researches the
characterisation of the structural and chemical
evolution of foods during processing and after
food ingestion. The major muscle structure
characterisation techniques I was working on
included histochemistry, immunohistofluorescene
and transmission electron microscopy. As
part of my project objectives, I also visited the

New Students
Within the last six months the Riddet Institute student
numbers have swelled to over 90 PhD scholars, including
both directly CoRE-funded and aligned students.
From Dunedin to Auckland and even Singapore, the
Riddet Institute continues to support and welcome new PhD
scholars. With a commitment to the shaping and guidance
of the next generation of food science and industry leaders,
the Riddet Institute is pleased to welcome the following PhD
students:

Aahana Shrestha
Ade Rachman
Ajay Desai
Akashdeep Beniwal

Cailing Ang

Alexander Kanon
Amanda Board

Caterina Carco
Davide Fraccascia
Esther Onguta

Gang Wu
Geoff Ang
Gerald Olson
Giovanna Castillo-Fernandez
Han (Jack) Chen
Josiah Cleland
Khanh Tran
German Institute of Food (DIL), located
at Quakenbrück, Germany, to conduct
hydrodynamic shockwave treatment on beef
samples. With help from Ms Anna-Sophie
Stübler, Dr Kemal Agonovic and others at
DIL the experiment went smoothly and we
are expecting interesting results which could
be useful in filling gaps in our knowledge.

Besides her academic endeavours, Feng
Ming also spent time enjoying and exploring
French culture. She was enrolled in French
language lessons, spent time with local
families and took the opportunity to travel
around Europe.
If any Riddet Institute PhD Student would
like more details on Overseas Placements or
wishes to apply, please contact John HenleyKing at j.s.henley-king@massey.ac.nz.

Laura Payling
Lokesh Kumar
Maheeka Weerawarna
Marc Bailie
Nicola Gillies

Mofasser Titon

Nimisha
Mohandas
Pankaja Sharma
Sarah Mitchell
Song Yang
Sunandita Ghosh

Taciana Lunelli
Utpal Prodhan
Xiaoye He
Xin (Elaine) Wang
Zhiguang Huang
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Enterprise & Innovation
Workshop 2018
The Riddet Institute hosted its
second Enterprise & Innovation
workshop this year in the South
Island which followed on from
the highly successful workshop
ran at Riddet Institute HQ in
Palmerston North last year.
This is a training workshop over
2 days to provide students with an
insight into commercial innovation
practices. The hands-on workshop is
based on international best practice
‘lean’ methodology and involves
student teams working on real
technology examples. The workshop
is led by Dr Chris Kirk (ex-Massey
University and Lincoln University)
who is recognised as a New Zealand
leader in this field and has delivered
the same course in Palmerston North
in June 2017 and a similar course
to the Bio-Protection CoRE.
The two days cover interactive
discussion and exercises on the
subjects of enterprise and innovation.
Teams also work together to complete

activities and develop a case
study. During these sessions,
each team will use some form of
“technology” as a case study. This
may be a new product, process,
ingredient, technology or research
with an industrial application
– it needs to be something
that will result in some kind of
consumer or industry benefit.
The workshops were run with the
help of Bio-Protection Research
Centre CoRE and Lincoln University,

Christchurch, who generously
offered the use of their Board
Room and catering services
for the workshop. This year’s
student teams suggested
their own technologies – a
gut-friendly cracker and a low
GI gluten-free cookie – and
found the experience fun and
informative; of particular benefit
were the mock-interviews
with customers and partners
during the intervening week.

Glutino Cookies: Noémie Petit, Liwen
Wang, Ajay Desai, Gang Wu, Ade Rachman

Super-Snacks: Lily Liu, Evelyn Mete,
Olivia Ogilvie, Sheba Duque

The R iddet Institute Par tners

Riddet Institute, Massey University, Private Bag 11 222, Palmerston North 4442
Phone:+64 6 951 7295 / info@riddet.ac.nz
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