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Welcome
Welcome to Smarter data 2019: Food Composition Information in this Digital Age.
Welcome to the Rydges Hotel in Auckland for a 2 day programme of presentations and networking 
opportunities. A special thanks goes out to our Sponsors, without whom these events are not made possible.
This event brings experts from around New Zealand and the South Pacific giving us an opportunity 
to share knowledge on the generation, management and use of food composition data in the region. 
OCEANIAFOODS is one of eleven regional data centres of INFOODS and incorporates 23 predominately 
South Pacific states from Australasia, Micronesia, Melanesia and Polynesia. The Committee welcomes our 
Pacific neighbours to Auckland.
Enjoy the programme!
E hoa ma, in ate ora o te tangata
My friends, this is the essence of life

SMARTER DATA 2019 
Food Composition Information in this Digital Age
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Social Event
Tuesday 3 September
Conference Dinner | 7pm
Rooftop Terrace, Rydges Hotel 
BBQ Dinner and complimentary drink (included in full registration)  
Drinks: cash bar available after complimentary drink (voucher given)

Organising committee
Allan Main* – Plant & Food Research
Carolyn Lister – Plant & Food Research
Lynne Scanlen – Plant & Food Research
Ann Hayman – FAO Sub-regional Office for the Pacific Islands
Yvonne McDiarmid – Plant & Food Research
Emma Smith – Plant & Food Research

*Contact: allan.main@plantandfood.co.nz 
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Speakers
Keynote Speaker: 
Prof Barbara Burlingame 
Massey University and Chair IUNS Task Force on Sustainable Diets 

Barbara Burlingame is a nutrition scientist with 35 years’ experience. Her qualifications include 
undergraduate degrees in Nutrition Science and Environmental Toxicology from the University 
of California, Davis, and a PhD from Massey University. Since 2016 she has been Professor 
of Nutrition and Food Systems at Massey (adjunct since 2019). From 1998 through 2014 she 
worked at the Food and Agriculture Organization of the United Nations as senior officer, chief, 
deputy director and acting director of the Nutrition Division. Prior to joining FAO, Professor 
Burlingame spent 11 years as Nutrition Programme Leader at the New Zealand Institute for 
Crop & Food Research (now Plant & Food Research), during which time she was periodically 
the coordinator of OCEANIAFOODS. From 1994-2011 she was the director of the International 
Network of Food Data Systems (UNU/FAO INFOODS) and for 15 years was editor-in-chief of the 
Journal of Food Composition and Analysis. Prof Burlingame is the author and editor of hundreds 
of papers, books, book chapters, UN reports and policy documents in the areas food composition, 
biodiversity for food and nutrition, sustainable diets, traditional food systems of indigenous 
peoples, human nutrient requirements, and food policy/regulation. She is a scientific adviser/
board member of several foundations, panels and academies; Specialty Chief Editor of Frontiers 
in Nutrition; chair of the IUNS Task Force on Sustainable Diets; and independent consultant to 
several regional and global projects and programmes. Her current research focus is sustainable 
diets and food systems in Small Island Developing States, including food composition.

International Guest Speaker: 
Monica Esquivel 

Dr. Monica Esquivel is an Assistant Professor of Nutrition and Dietetics Program Director at 
University of Hawaii at Manoa. Dr. Esquivel has worked with communities as a Registered 
Dietitian in areas of child health and obesity prevention since 2009 in various capacities. Her work 
focuses on policy and system approaches to address child nutrition status in Native Hawaiian 
and Pacific Islander communities and efforts to monitor and evaluate the outcomes of these 
interventions. 
Expected information derived from precision nutrition includes informing conventional group 
guidelines by age, gender and social determinants; individualized nutrition based on information 
about nutritional status such as anthropometry, biochemical and metabolic analysis, and physical 
activity, and genotype-specific nutrition based on rare or common genetic variations.

Dr Carolyn Lister
Plant & Food Research, New Zealand 

Carolyn completed her BSc (Hons) and PhD in plant biochemistry through the University of 
Canterbury. A fellowship at the University of Glasgow fuelled her interest in the role of plant 
pigments in human health. Her teams’ research includes identification and quantification nutrients 
and phytochemicals, product development and development of health claims. As well as 
management of the New Zealand Food Composition Database she drives a key programme to 
make food composition data easier to manage as well as more accessible and relevant to users. 
Carolyn also has a strong interest in communicating science to a diversity of different audiences, 
including the general public. 
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Speakers
Renee Sobolewski
Food Standards Australia New Zealand (FSANZ), Canberra Australia 

Renee is a senior nutritionist with over 15 years’ experience in the food regulatory environment. 
She has managed the Australian Food Composition Program at Food Standards Australia 
New Zealand (FSANZ) since 2008. Her team is responsible for supporting FSANZ standards 
development work, generating data through nutrient analysis and maintaining the national 
reference database on the nutrient content of Australian foods and the Nutrition Panel Calculator. 
She has extensive experience developing datasets for estimating food, dietary supplement and 
nutrient intakes from National Nutrition Surveys and the development of specialised IT systems 
for the upload, storage, analysis, compilation, calculation and reporting of food composition data. 

Dr Vincent Lal 
University of the South Pacific, Fiji 

Dr. Vincent Lal is a PhD graduate of the University of Queensland, Australia. He is the current 
Manager Analytical Services at the Institute of Applied Sciences of the University of the South 
Pacific in Fiji. He has over 5 years of experience in Environmental and Analytical Toxicology and 
has a passion in improving human health and wellbeing. His specialist work is based on chemical 
risk assessment using in vitro technologies. He has been a chemist for over 15 years and has 
worked closely in the area of trace contaminants, food nutrition and water quality. He has several 
years of research, teaching, consultancy and administration experience in commercial and 
education institutions in the Pacific Island Region, Australia and New Zealand.

Dr Karl Presser 
Premotec GmbH, Switzerland 

Dr Karl Presser is the founder and managing partner of Premotec GmbH in Switzerland. He 
is also senior scientist in the Department of Computer Science at ETH Zurich in the Global 
Information Systems Group. He trained as a computer scientist and earned his doctoral degree 
at ETH Zurich, where he investigated data quality on food composition data with a focus on how 
a computer system can support users to manage data quality. The leading Premotec product 
FoodCASE, a tailored food data infrastructure software, emerged from this work. In addition to 
driving the development of FoodCASE also whilst at ETH Zurich, Dr Presser worked for four 
years on a software product for an SME to calculate the timetables of universities and secondary 
schools using artificial intelligence. He has participated in various national, European and 
international research projects and is a current member of the Executive Board of the European 
Food Information Resource (EuroFIR) the non-profit international member-based organisation 
directed to harmonisation and access to food composition data to underpin food and public health 
research. 

Nick Allison  
GS1 (NZ), New Zealand 

Nick is General Manager Government GS1 New Zealand, a not-for-profit organization that 
develops and maintains global standards for business communication. The best known of these 
standards is the barcode. Nick has responsibility for providing services to the government sectors 
in New Zealand. These include public relations, data provision, and advising on deployment of 
global data standards, to support inter-operability in applications such as food traceability. Nick 
also works extensively in cross-border data exchange and traceability of trade, with a focus on 
Asia Pacific trade. 
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Speakers
Ann Hayman 
UN Food and Agricultural Organisation (FAO), New Zealand

Ann is currently a food safety and nutrition consultant with FAO, with the Sub-regional Office 
for the Pacific Islands, conducting in 2019 a feasibility study to update the Pacific Islands Food 
Composition Tables. She was recently based at the FAO sub-regional office in Samoa, Apia for 
two years, where she was extensively involved with projects improving food systems for nutrition 
and food safety throughout the Pacific region. She is currently working from home base in New 
Zealand. Previously she was responsible for food regulatory programmes at the NZ Ministry of 
Primary Industries, NZ Food Safety Authority and Food Standards Australia NZ. Her initial career 
was as a food technologist in the NZ dairy industry, and laboratory manager in the brewing 
industry. She is qualified with a degree in food technology and a MSc in Nutritional Science.

Dr Jimaima Lako 
Fiji National University, Fiji 

Dr Lako is the Associate Professor in Food Science and the Associate Dean Research at the 
College of Engineering, Science and Technology at Fiji National University. She graduated with 
a PhD from Monash University with her research entitled “Phytochemicals in Pacific Foods and 
Related Health Status” and MSc from Japan Women’s University. Over the last 20 years, Dr Lako 
has helped her various Pacific Island communities (Nauru, Kiribati, Fiji, Marshall Islands and the 
Solomon Islands) in post-harvest fisheries, nutrition education, food safety, value-addition and 
preservation of sea grapes, tilapia, vanilla beans and cinnamon, sea urchin, various seasonal 
fruits and rootcrops. She supervises MSc and PhD theses and publishes in various peer reviewed 
journals, book chapters and writes professional and technical reports. She helps her island 
communities in developing projects and assists them in areas related to climate change resilience 
for food security and sustainable development. She is an advisor to her Provincial Development 
Board and the Provincial Council as well as member of the Pacific Resilient Partnership of the 
Pacific Island Forum Secretariat.

Luanda Epa-Ainuu 
Scientific Research Organisation of Samoa, Samoa 

Luanda has been with SROS since 2010 being involved in the execution and maintenance of 
IANZ accreditation, namely in the Biological Testing Laboratory. She is a Key Technical Personnel 
(KTP) in the SROS IANZ-accredited biological (microbiological) test methods for foods and 
waters also assisting the Quality Manager in the administration of the work of the Biological 
Testing Laboratory in accordance with ISO 17025 and SROS Quality Management System.  In 
addition to the microbiology work, Luanda is also one of three Authorized Drugs Analysts for the 
purposes of the Samoa Narcotics Act 1967 and is an expert witness for Police and the Office of 
the Attorney General.

Professor Emeritus Elaine Rush 
MNZM, PhD, Auckland University of Technology

Prof Rush has diverse research expertise in the measurement of body composition, energy 
expenditure, physical activity, nutrition, food and risk factors for disease. She has authored 180+ 
publications. Her project involvement includes Energize in preschools and primary schools, 
reaching more than 60,000 children; and longitudinal studies of the health, growth and dietary 
patterns of children whose mothers had gestational diabetes, children in the Pacific Island Family 
study and children in Pune, India. She is an Associate Investigator with the Riddet, scientific 
director of the NZ Nutrition Foundation and deputy editor of the British Journal of Nutrition.
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Speakers
Helen Eyles 
University of Auckland

Dr Helen Eyles is a public health nutritionist and Senior Research Fellow at the University of 
Auckland. She holds an MSc in Human Nutrition from The University of Otago and a PhD in 
Community Nutrition from the University of Auckland. Helen is a member of the council of the 
Nutrition Society of New Zealand, has 13 years’ experience in public health nutrition research, 
and has enjoyed several years teaching and supervising undergraduate and postgraduate 
nutrition students. Helen’s research focusses on the packaged food supply, food pricing and 
labelling interventions, mobile health technologies, sodium and potassium intakes, and blood 
pressure lowering interventions. She is also the lead investigator of Nutritrack, an on-line 
searchable database of packaged food and beverage products available for sale at major New 
Zealand supermarkets and fast food restaurants.

Rebecca Doonan 
Ministry for Primary Industries (MPI), New Zealand

Rebecca is a New Zealand Registered Dietitian and an Advisor in the Food Science team at 
New Zealand Food Safety, a business unit within the Ministry for Primary Industries. Monitoring 
aspects of the New Zealand food supply has been an important component of Rebecca’s work, 
particularly to inform the Health Star Rating system’s five year review and monitoring folic acid 
fortification in New Zealand.

Carmel Ireland 
United Fresh NZ Ltd, New Zealand 

Carmel is a Project Manager at United Fresh NZ Inc. and has worked with United Fresh and the 
5+ A Day Charitable Trust since 2006. She has degrees in Exercise Physiology and Public Health 
and experience working in health promotion. Carmel is responsible for managing various projects 
for New Zealand’s only pan-produce industry organisation. Her role incorporates promotional and 
education activity for 5+ A Day, United Fresh and the government-funded Fruit & Vegetables in 
Schools initiative.

Zane Gilmore 
Plant & Food Research, New Zealand

Zane completed a Computer Science degree at the University of Canterbury in 1999. He then 
worked for the same university in the I.T. Department for 7 years working on amongst other 
things: their student and staff I.D. card systems and the EFTPOS system for students to pay 
university fees. After a brief stint in the private sector he then started with Crop and Food in 
2008 which 3 months later became Plant and Food. In the same year at Plant and Food he 
started work on the NZ Food Composition Database NZFCD working with the FOOD Information 
Management System (FIMS) and more recently the transfer to FoodCASE. He has also had a key 
role in developing the new search interface for the NZFCD.
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Speakers
Liz Fleming 
University of Otago, New Zealand

Liz’s work in dietary assessment in research and teaching has included different dietary 
assessment software systems all utilising FOODfiles. She was the nutritionist responsible for 
nutrient matching for the Adult Nutrition Survey 2008-09 (ANS0809), involving collaboration with 
Plant and Food Research to generate the nutrient data for 4,800 New Zealanders. After the 
survey Liz helped develop the web based dietary assessment software Kai-culator (including 
FOODfiles and selected recipes from the ANS0809) used for teaching and research. In 2018 Liz 
began collaborating with Xyris software to transfer the accumulated data from Kai-culator to the 
Xyris Software FoodWorks platform.

Michael Vercoe 
International Accreditation New Zealand (IANZ), New Zealand

Michael is currently the Programme Specialist for the non-regulatory accreditations within the 
IANZ Chemical Biological team and has 13 years’ experience with this group. Michael’s role 
within IANZ also includes working with accredited Proficiency Testing Providers (PTP) and 
Reference Material Producers (RMP), and managing the IANZ accreditation for Wool testing 
laboratories. Michael’s previous work history is as a Technician and Laboratory Manager within 
IANZ Accredited laboratories in the Dairy industry, with the main emphasis on Microbiological 
analysis.



SMARTER DATA 2019 | Auckland, New Zealandpage 12

Programme
Day 1
9:15 Registration and Networking with coffee

10:30 WELCOME SESSION
Chair: Dr Jocelyn Eason (GM Science, Plant & Food Research)

Karakia - Welcome and blessing from tangata whenua
 
Welcomes & Acknowledgements 
• Organising Committee (Allan Main)
• INFOODS & OCEANIAFOODS (Siva Sivakumaran, OCEANIAFOODS Co-ordinator)
• Gold Sponsors (Plant & Food Research - Dr Jocelyn Eason; Xyris/FoodWorks - Tony Ng)

Keynote Address: 
Prof. Barbara Burlingame (Massey University & Chair, IUNS Task Force on Sustainable Diets)
Food Data - Evolution to the Digital Age

Featured International Guest Speaker:
Dr Monica Esquivel (Univ. of Hawaiʻi at Mānoa, Honolulu, Hawaii, USA) 
Children’s Healthy Living Program Efforts in the North Pacific to enhance Food Composition and Dietary Data

12:00 LUNCH

1:00 TECH SESSION A | THE STATE OF PLAY (UPDATES FROM THE REGION AND THE WORLD
Organiser & Chair: Allan Main

Speakers: 
Dr Carolyn Lister (Plant & Food Research)
Developments with NZFCD Food Composition Data Products in New Zealand
Renee Sobolewski (FSANZ AU)
Priorities for Food Composition Data and its Management in Australia
Dr Vincent Lal (University of the South Pacific, Fiji)
The State of Play: Food Composition Initiatives in the Pacific Islands 
Dr Karl Presser (Premotec/FoodCASE, Switzerland)
Food Data Management in Europe - Recent Developments, Future Ambitions
Nick Allison (GS1, NZ)
Bridging the Information Gap for Consumers – the Importance of Public-Private Partnerships 

3:00 AFTERNOON TEA
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Programme continued
1:00 TECH SESSION B | TOWARDS AN UPDATE OF PACIFIC ISLANDS FOOD COMPOSITION TABLES

Organiser: Ann Hayman
Chair: TBA

Speakers: 
Ann Hayman (Food and Agriculture Organisation of the United Nations, Pacific Islands)
Pacific Islands Food Composition Tables; Past Present and Future
Dr Vincent Lal (University of the South Pacific, Fiji) 
Feasibility Study to Update the Pacific Islands Food Composition Tables and Initial Findings
Dr Jamaima Lako (Fiji National University, Fiji)
Importance of Food Composition Data to Improve Nutrition Outcomes in Pacific Islands
Luanda Epa-Ainuu (Scientific Research Organisation of Samoa, Samoa) 
ISO 17025 Accredited Laboratories in Samoa: Current Testing Capacity and Future Goals Towards Updated 
Food Composition Data

7:00 DINNER 
A barbecue dinner at the Rooftop Terrace Restaurant of Rydges Hotel (included in registration fee).

Day 2

8:30 TECH SESSION C | THROUGH OUR USERS’ EYES
Organiser: Lynne Scanlen
Chair: TBA

Speakers: 
Emeritus Professor Elaine Rush (Auckland University of Technology, NZ)
Understanding nutrients, foods and dietary patterns: A personal perspective
Dr Helen Eyles (University of Auckland, NZ)
Use of food composition databases in public health nutrition research, and opportunities for improvement
Rebecca Doonan (Ministry for Primary Industries, NZ)
Monitoring Packaged Food Products in New Zealand to Inform Food Policy
Carmel Ireland (United Fresh NZ Inc, NZ)
Food Data Use in Food Industry Marketing and Consumer Education

10.00 MORNING TEA 
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10:30 TECH SESSION D | CURRENT CHALLENGES
Organiser: Carolyn Lister
Chair: Prof Jayashree Arcot (University of New South Wales, Australia) 

Speakers: 
Dr Karl Presser (Premotec/FoodCASE, Switzerland)
ICT Challenges in Compiling Food Composition Data
Zane Gilmore (Plant & Food Research, NZ)
Management of a national food composition data set: Adventures in Food Composition Data Wrangling
Liz Fleming (University of Otago, NZ)
Inclusion of added and free sugar data in the New Zealand food composition database FOODfiles: Important 
but challenging
Michael Vercoe (International Accreditation NZ (IANZ), NZ)
IANZ – Raising the Bar
Dr Carolyn Lister (Plant & Food Research)
Beyond nutrients: The challenges of adding new components to food composition databases 

12:30 LUNCH

1:30 FORUM | THROUGH THE LOOKING GLASS - THE FUTURE FOR FOOD COMPOSITION DATA
Organiser: Allan Main
Chair: TC Chadderton (Plant & Food Research)

Interactive panel discussion of 5 Panellists. Each will present a 5 min vision for the future development of food 
data and its use in their area of expertise. Then an interactive forum driven by audience questions will follow.

Panellists: 
• Prof Barbara Burlingame (Massey University, NZ)
• Dr Monica Esquivel (University of Hawaii, USA)
• Dr Karl Presser (Premotec/FoodCASE, Switzerland)
• Renee Sobolewski (FSANZ, Australia)
• Dr Carolyn Lister (Plant & Food Research, NZ)

3:00 CONCLUSION AND CLOSING 

3:15 DEPARTURE

Programme continued





OCEANIAFOODS

SMARTER DATA 2019 
Food Composition Information in this Digital Age

SUMMARIES & 
PRESENTATIONS
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WELCOME SESSION

 █ Keynote Address:  
Food Data - Evolution to the Digital Age 

Barbara Burlingame, PhD

Food composition data can provide the evidence base for many policies, programmes, and interventions in 
the sectors of agriculture, environment and health. Whether we are addressing the Sustainable Development 
Goals, the Paris Agreement, the Decade of Action on Nutrition, the Right to Food, Fair Trade, One Planet, 
Zero Carbon or any of a dozen more local or global initiatives, smart food composition data provide a 
fundamental underpinning. However, most food composition data are not generated or compiled for users in 
multiple disciplines and sectors due to the widely held notion that the data be “fit for purpose.”  That purpose 
has been mainly to evaluate food consumption surveys, and the data were “fit” if they represented year-
round, nation-wide mean values. Thus, the opportunity to make these data widely useful has been missed. 
The result has been that food composition data are undervalued and underutilised. This notion was revisited 
in the 2003 updated edition of the basic textbook on food composition data, with a text change to state these 
data should be generated, compiled and disseminated to meet the multiple needs of users in different sectors 
(Slide 2).
In this presentation, the uses and benefits of food composition data are illustrated with research findings 
and case studies outside the conventional milieu of activities. Topics addressed include environmental 
sustainability (Slides 3-5); sustainable diets (Slide 6, 7);  biodiversity loss (8-11) and food composition 
examples illustrating the nutritional significance of food biodiversity (Slides 12-15); traditional food systems of 
indigenous peoples of Oceania (Slides 16-20); nutrients as ecosystem services (Slides 21-23); El Niño and 
other climate factors influencing n-3 fatty acids in marine finfish (Slides 24, 25). 
The evolution also means working toward solutions to some formidable problems (Slide 26). Analytical 
methods need to be faster and cheaper, requiring fewer chemical reagents, and less material and chemical 
waste (Slide 27); funding needs to come from multiple sectors and initiatives, including environment, trade, 
economics, education; and policy integration needs to bring food composition into legal frameworks, binding 
and non-binding agreements, relevant treaties, international obligations (Slide 28), including the Sustainable 
Development Goals, many of which are dependent upon more and better food composition data (Slide 29). 
And finally, it is worth a look to the past to remember where we came from as OCEANIAFOODS since its 
establishment more than 30 years ago (Slides 30-35). Several people from Australia, New Zealand and the 
Pacific who are no longer with us provided significant time, effort, and leadership: Lois Englberger (d. 2011), 
Cecily Dignan (d. 2015), Ruth English (d. 2015) and Bill Aalbersberg (d. 2018). They committed much of their 
careers to food composition work, and their contributions to OCEANIAFOODS are greatly appreciated  
(Slide 36).
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Food Data Evolution

How did we get here and where are 
h di ?we heading?

Barbara Burlingame, PhD

...should be fit for its specific 
purpose, which is nutritional 
work. (1992)

…produce a system that meets the 
multiple needs of users in different 
sectors. (2003)
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“We wish to argue here, however, that information on the relationship 
between human health and food choices is not a sufficient basis for 
nutrition education. In our time, educated consumers need to make food 
choices that not only enhance their own health but also contribute to the 
protection of our natural resources. Therefore, the content of nutrition protection of our natural resources. Therefore, the content of nutrition
education needs to be broadened and enriched not solely by medical 
knowledge, but also by information arising from disciplines such as 
economics, agriculture, and environmental science.”

ICN, Adelaide, 1993

N t iti l fNutritional consequences of:

• Climate change and food 
production

• Sustainable food production
• Burdens of terrestrial and oceanic 

pollution
• Mutagens and toxins in food
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2005

“To show that nutrition science, with its application to food and 
nutrition policy, now needs a new conceptual framework.”

“…broad integrated structure brings much recent and current 
progressive work into the centre of nutrition science concerned withprogressive work into the centre of nutrition science…concerned with 
personal and population health, and also with planetary health – the 
welfare and future of the whole physical and living world…contribution 
to the preservation, maintenance, development and sustenance of life 
on Earth, appropriate for the twenty‐first century.”

Sustainable Diets

Sustainable Diets are those diets 
with low environmental impactswith low environmental impacts 
which contribute to food and 
nutrition security and to healthy life 
for present and future generations. 
Sustainable diets are protective and 
respectful of biodiversity and 
ecosystems, culturally acceptable, 
accessible, economically fair and 
affordable; nutritionally adequate, 
safe and healthy; while optimizing 
natural and human resources.

Source: FAO, 2010
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Food composition 
relevance

Agriculture: Production 
yields, sustainable 
intensification, losses/waste
Health: Non‐communicable 
diseases, food safety, 
hunger, obesity, 
micronutrient malnutrition
Environment: Biodiversity 
loss, soil and water 
contamination and 
degradation, climate
Culture: Traditions, 
practices

CABI, 2019

Decline in agro‐biodiversity

• The world has over 75,000 edible plants and just 200 
species are used regularlyspecies are used regularly 

• Rice, maize and wheat provide 56% of the food 
energy supply  

• Just 9 crops supply 75% of food energy (wheat, rice, 
maize, sorghum, millet, potatoes, sweet potatoes, 
soybean and sugar) 

• Most cereals are consumed in a highly refined form 
and are therefore high in carbohydrates but low in 
micronutrients and other macronutrients
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Nutrition and Biodiversity
• COP Decision VII/32 (Kuala Lumpur, Malaysia, February 2004) 

– Noting the linkage between biodiversity, food and nutrition, and the need 
to enhance sustainable use of biodiversity to combat hunger and 
maln tritionmalnutrition...

– Requests...a cross‐cutting initiative on biodiversity for food and nutrition to 
work together with relevant organizations, in order to strengthen existing 
initiatives on food and nutrition, enhance synergies and fully integrate 
biodiversity concerns into their work, with a view to the achievement 
of...relevant goals. 

• CGRFA 10th Regular Session (Rome, Italy, November 2004)
– ...requested how it could best support countries, on request, to generate, 

compile and disseminate cultivar‐specific nutrient composition data, as 
well as indicate the relative priority of obtaining cultivar‐specific dietary 
consumption data, in order to demonstrate the role of biodiversity in 
nutrition and food security.

• COP Decision VIII/23A (Curitiba, Brazil, March 2006) 
– Adopts the framework for a cross‐cutting initiative on biodiversity for food 

and nutrition. 
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Set of operational objectives
1. To substantiate the links between biodiversity, food and nutrition, in particular 

clarifying the relationship between biodiversity, dietary diversity and food 
preferences, and the relevant links between human health and ecosystem p y
health. 

2. To mainstream the conservation and sustainable use of biodiversity into 
agendas, programmes and policies related to nutrition, health, agriculture and 
hunger and poverty reduction.

3. To counter the loss of diversity in human diets, and in ecosystems, by conserving 
and promoting the wider use of biodiversity for food and nutrition.

4. To raise awareness of the links between biodiversity, food and nutrition, and the 
importance of biodiversity conservation to meeting health and development 
objectives, including the elimination of hunger.
Food based dietary guidelines– Food‐based dietary guidelines;

– Food composition analysis and dietary assessments;
– National policies and plans of action for nutrition;
– Relevant regulatory frameworks and legislation at national and 

international levels.

Sweet potato varieties:  
α ‐ and β‐carotene, mg/100g fresh wt

 

Variety    %Moisture  β-carotene  α-carotene 
 
Orange Flesh 

 Excel   77.8 (0.8)  12.8 (0.1)  < 0.1 

 Kona B #  77.8 (0.6)    6.7 (0.2)  1.5 (0.2) 

 Regal   77.2 (2.1)  13.1 (0.7)  < 0.1 

 UH 71-5 #  70.3 (1.1)    8.0 (0.1)  < 0.1 

Yellow/White Flesh 

 Hoolehua Red # 70.4 (2.7)  0.2 (0.1)   < 0.1 

 Satsuma #  68.3 (0.2)  0.6 (0.1)   < 0.1 
n=6, values in parentheses are standard errors. # Varieties are recommended by the University of Hawaii Extension 

Service for good yield and disease resistance. Source: A. S. Huang, L. Tanudjaja, D. Lum. Journal of Food 

Composition and Analysis, Vol. 12, No. 2, Jun 1999, pp. 147-151. 



SMARTER DATA 2019 | Auckland, New Zealand page 24

13/09/2020

7

Sweetpotato (Ipomoea batatas)
biodiversity vs biofortification

Variety Source µg/100 g FW

U l/1 CIP 700Umuspol/1 CIP 700

Resisto CIP 16,900‐24,900

Average, n=60 CIP 8,000

Excel Pacific Is 12,800

Regal Pacific Is 13,100

Generic USDA SR 28 8,508

Yellow PI Food Comp (2004) 12 300

CIP source: Tumwegamire, S et al. (2014). Orange‐fleshed Sweetpotato for Africa. 
Catalogue (Second Edition). International Potato Center (CIP) Lima, Peru. 74p.

Yellow  PI Food Comp (2004) 12,300

Bananas and vitamin A

<5 µg carotenes
>8500 µg carotenes, mostly -carotene
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Cultivar Differences in Nutrient Content
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Inuit: Most Popular Traditional Food Items % 
Consumed Past Year

Caribou

A. Char

Dried Carib

BlueBerries

Caribou

Adults

0 20 40 60 80 100 120

R.Seal

Carib. Tongue
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Endangered species as traditional 
foods of indigenous peoples

• Traditional Maori foods
– flightless birds
– island sanctuaries
– “mana”

• Conservation through sustainable use
Sustainable diets• Sustainable diets

• DOC: “have your say”
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Nutrients, ecosystems and traditions

• Mongolia
l dl k d– landlocked

– food insecure

• n‐3 fatty acids
• Mares’ milk, local 
breed, genetic trait

• Biodiversity of 
grasslands

Dilemmas and trade‐offs

• Rich sources of nutrients
• Increase risk  NCD
• Deforestation 
• Natural repositories of plant biodiversity, with livestock a synergistic part of this sustainability. 
• Global carbon balances
• Fibrous pasture species
• ALL FOOD SYSTEMS ARE SUSTAINABLE
• Thus, we look to the context, i.e., the food system or the ecosystem, for guidance.  
• The essence of sustainable diets: an ecosystem approach.  
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REVIEW OF KEY ISSUES 
ON BIODIVERSITY AND NUTRITION 

Commission on Genetic Resources for Food and Agriculture (CGRFA)
Fourteenth Regular Session 

April 15-19, 2013, Rome, Italy

The Commission 
Continuation of work…recognizing the importance of linking food biodiversity and the 

environment sector to human nutrition and healthy diets, and of the concept that nutrients 
in food and whole diets, as well as food, should be explicitly regarded as ecosystem 
services. 

• develop draft guidelines for mainstreaming biodiversity into policies programmes and…develop draft guidelines for mainstreaming biodiversity into policies, programmes and
national and regional plans of action on nutrition. 

• …continue to incorporate biodiversity into relevant nutrition activities and to further 
mainstream nutrition within [its] work on biodiversity. 

• …develop draft guidelines for mainstreaming biodiversity into policies, programmes and 
national and regional plans of action on nutrition. 

JOURNAL OF FOOD COMPOSITION AND ANALYSIS (2002) 15, 627–631

n=66 for moisture and fat determinations
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…temperature significantly affected the nutritional quality of both clam species, particularly the 
FA composition. Both clam species responded similarly to warming, by significantly decreasing 
the content of some fatty acids, but not protein and glycogen levels.

…major impact 
from ocean 
climate change on 
seafood quality is 
likely to be a 
decrease in 
healthy 
polyunsaturated 
fatty acids at 
higher 
temperatures.

Smarter: solutions to formidable 
problems

• Analytical methods need to be faster and 
cheaper requiring fewer chemical reagents andcheaper, requiring fewer chemical reagents, and 
less material and chemical waste; 

• funding needs to come from multiple sectors and 
initiatives, including environment, trade, 
economics, education; 

• policy integration needs to bring foodpolicy integration needs to bring food 
composition into legal frameworks, binding and 
non‐binding agreements, relevant treaties, 
international obligations.
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Analyses: Faster, 
cheaper, safer

X‐ray
fluorescence
spectrometerspectrometer

Bangkok Declaration
The delegates to the 8th International Food Data Conference, in
• Recognizing the importance of food composition data to nearly all g g p p y

activities in nutrition,
• And the continuing need for quality food composition data for the sectors 

of health, agriculture, the environment and food trade, 
• Agree to promote the science of food composition in many diverse forums, 

including national, regional and international conferences,
• to undertake advocacy in the context of policy and  programme 

development,
• to insure the integration of food composition principles in relevantto insure the integration of food composition principles in relevant

activities,
• and  support in various ways the continuing development, maintenance 

and updating  of  food composition databases within sustainable 
infrastructures.
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TRANSFORMING OUR WORLD: 
THE 2030 AGENDA FOR SUSTAINABLE DEVELOPMENT

17 Goals (+169 targets), including
• Goal 2: End hunger achieve food security and improved nutrition and• Goal 2: End hunger, achieve food security and improved nutrition, and 

promote sustainable agriculture
• Goal 3: Ensure healthy lives and promote well-being for all at all ages
• Goal 12: Ensure sustainable consumption and production patterns
• Goal 13: Take urgent action to combat climate change and its impacts
• Goal 14: Conserve and sustainably use the oceans, seas and marine 

resources for sustainable development
• Goal 15: Protect, restore and promote sustainable use of terrestrial 

ecosystems, sustainably manage forests, combat desertification, and halt 
and reverse land degradation and halt biodiversity loss

31 years of OCEANIAFOODS

The first OCEANIAFOODS' 
conference was held  in 
Canberra in May, 1987.  

The second was held in Suva in 
N b 1989November 1989.  
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3rd OCEANIAFOODS, 1991

Auckland, New Zealand

4th OCEANIAFOOD, 1995

Suva, Fiji
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5th OCEANIAFOODS, 1998

Noumea, New Caledonia

6th OCEANIAFOODS, 2002

Brisbane, Australia
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8th OCEANIAFOODS, 2009

Sydney, Australia

In memoriam

Lois Englberger, 2011
Bill Aalbersberg, 2018

Cecily Dignan, 2015

Ruth English, 2015
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 █ Featured International Guest Speaker:  
Children’s Healthy Living Program Efforts in the North Pacific to 
Enhance Food Composition and Dietary Data

Dr Monica Esquivel Univ. of Hawaiʻi, USA
Authors: Monica Esquivel, Marie Kainoa Fialkowski, Lynne Wilkens, Carol Boushey, Rachael LeonGuerrero, Patricia 
Coleman, Leslie Shallcross, Travis Fleming, Rachel Novotny.

Historically, limited resources have existed for food composition data representative of the diets of adults 
and children in the US Affiliated Pacific Region (USAP). The objectives of the presentation are to identify 
activities related to food composition and dietary data from the Children’s Healthy Living (CHL) Program, 
become familiar with the Pacific Tracker program and recognize ongoing efforts for informed, evidenced 
based outreach and policy efforts in the USAP. One major barrier has been access to relevant food 
composition data. The CHL Program efforts span the US Affiliated Pacific and include Alaska, Hawaii, Guam, 
American Samoa, the Commonwealth of the Northern Marianas Islands (CNMI) and the Federated States 
of Micronesia (Chuuk, Kosrae, Pohnpei, Yap), Palau and the Marshall Islands (slide 3). The US National 
food composition data is updated primarily by The National Health and Nutrition Survey, which does not 
cover Hawaii and other US affiliated jurisdictions. Projects, such as the Children’s Healthy Living (CHL) 
program, have made progress to improve access to food composition data relevant to the North Pacific, 
while addressing quality, completeness, and representativeness of foods for the region. CHL activities aim to 
address child health and obesity in the region through multilevel, multicomponent interventions, based on the 
social ecological model with an emphasis on capacity building. The CHL framework can be subdivided into 
community-based environmental and policy change efforts that address social/cultural, political/economic, 
and physical/built environment, data systems that focus on behavioral outcomes related to healthy food 
intake and physical activity, and training/education activities that focus on health through obesity prevention 
(slide 5). Notable accomplishments related to CHL data and diet collection efforts include the completion of 
two time points of data collection which included children 2 to 8 years of age from the USAP. This included 
two-day food and activity logs from over 7,000 children. Embedded within the dietary data collection was 
the collection of food wrappers, labels and packages from participants, which enhanced dietary intake data. 
In total, 39 new foods were added to the food composition database based on these efforts (slide 8). Slides 
10 and 11 contain further detailed information on demographic and dietary data collected. Most notably, this 
data represents the most complete set of dietary and anthropometric data collected from the region. Capacity 
building through outreach and training was another area of focus which led to the development of the Pacific 
Food Guide, an open access resource with comprehensive information on the nutritional content and history 
of foods from the region (http://manoa.hawaii.edu/ctahr/pacificfoodguide/).  Lastly, to address the needs for 
analyzing diets, assessing dietary adequacy and excess for populations in the Pacific, the Pacific Tracker 
software and database (PacTrac1) was developed with an emphasis to include local foods and ethnic dishes 
collected from various studies conducted at University of Hawaii (UH) and UH Cancer Center together with 
regional partners. Updates have included physical activity analysis, additional Pacific recipes and children’s 
foods, Secretariat of the Pacific Community Food composition table (PacTrac2), and a system rebuilding for 
research and training use (PacTrac3). Efforts need to continue in this area to ensure an evidence base to 
best inform outreach and local policy relevant to diet patterns of the North Pacific, specifically for conducting 
food composition analysis of Pacific staple foods; continuing to monitor child diet and food environment, and 
strengthening the linkages between data on the food environment, child diet and health. Please visit www.
chl-pacific.org. Grant nos. 2011-68001-30335 and 2018-69001-27551.

http://manoa.hawaii.edu/ctahr/pacificfoodguide/
http://www.chl-pacific.org
http://www.chl-pacific.org
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Children’s Healthy Living Program EffortsChildren s Healthy Living Program Efforts 
in the North Pacific to Enhance Food 

Composition & Dietary Data

Oceania Foods
Auckland, New Zealand

September 2019
Assistant Professor Monica Esquivel

Objectives

• Identify CHL program activities related to foodIdentify CHL program activities related to food 
composition and dietary data

• Familiarize with The Pacific Tracker program (PacTrac)
• Recognize continued efforts for informed, evidence based 
outreach and policy efforts 
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CHL in US Affiliated Pacific Region

• CHL Region
• Among highest rates of 
obesity and related 
disorders in the world 
among adults
– Few data on childrenFew data on children

CHL Jurisdictions‐ Overlay of continental US 
shows distance ‐ 7 time zones!

CHL: Multilevel Multicomponent Multi‐jurisdiction
Social Ecological Model with Capacity Building

Policy

Community

Institution

Interpersonal

Community‐Based 
Environmental 
Intervention & 
Policy Change

Data Systems

Training & 
Education

Individual

4

Education
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CHL: Multilevel Multicomponent Multi‐jurisdiction
Social Ecological Model with Capacity Building
Community‐Based 

Environmental Intervention  Data Systems Training & Education
& Policy Change

Comm Environ Change Behavior Health

Social/Cultural Environment
• Ex: Family, teachers, church leaders, 
setting example of healthy living

li i l/ i i

Healthy Food Intake
• Decrease in SSB intake
• Increase in water intake

I i f it & t bl i t k

Obesity Prevention

5

Political/Economic Environment
• Ex: Influence leash laws

Physical/Built Environment
• Ex: Ensure water fountains are 
available & maintained

• Increase in fruit & vegetable intake

Physical Activity
• Decrease in recreational screen time
• Increase in sleep
• Increase in physical activity

Healthy
Child

CHL Accomplishments: Data, Diet

• Data Collection
T Ti P i t C l t d Ti Th I P– Two Time Points Completed, Time Three In‐Process

• Two‐Day Food and Activity Logs (100 per community): 
– 2‐8 y children from US affiliated Pacific – Alaska, American Samoa, CNMI, FSM, 
Guam, Hawaii, Palau, Marshall Island

– Collected food wrappers, labels, and packages from participants
– Incorporated recipes and foods from these regions into the food composition 
database

– Other Relevant Data
• Food Cost Survey
• Food Environment‐ Community Assessment Tool (CAT)
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Wrappers, Labels, Packages (WLP)
• Sub‐sample of dietary records from CNMI, 

Guam, Hawai’i, and Alaska
– 1,868 dietary records

27% i l d d WLP– 27% included WLP
– Parents with post‐high school education 

more likely to provide WLP
• WLP enhanced dietary intake data 

– Significantly higher intakes, e.g., total 
energy, total fat, added sugar

• Provision of WLP may have enhanced data
– Prompted probing during interviews
– Better estimate of portion/serving size
– Fewer coding errors in data entry

• Misspelled words, identifying correct match in 
database

Yonemori et al, 2017

Foods Added to Food Composition Database
Ambarella Fruit Cocoa w/Reduced Fat (2%) Milk Pandanus Paste Stew, Moose

Bread Stick Soft Cranberry Juice Unsweetened Pasta w/ Tomato Sauce and Meat  Tapioca PearlsBread Stick, Soft Cranberry Juice, Unsweetened or Meatballs, Canned Tapioca Pearls

Caribou, Cooked, Roasted Edible Hibiscus Leaves, Cooked Protein Bar Tea, Flavored (Paradise Sun)

Chicken, Nuggets, Frozen, Cooked Koko Samoa (Beverage Made From 
Samoan Cocoa, Sugar, and Water) Quinoa, Cooked Tea, Milk, Assam (All Flavors)

Chicken, Patty, Frozen, Cooked Mango Juice, Canned, 
Unsweetened

Rice Drink, Unsweetened, 
w/Added Calcium, Vitamins A & D

Tossed Salad, Unspecified, No 
Dressing

Chips, Shrimp Milk, Almond, Sweetened Rice, Hapa (White and Brown 
Mixture)

Tossed Salad, Unspecified, w/ 
Dressing

Chocolate‐Flavored Drink, Whey 
& Milk Based Milk, Breastmilk Sapodilla, Raw Yogurt, Greek, Non‐Fat, Fruit 

Flavored

Cocoa w/ Whole milk Milk, Chocolate, w/ 1% Low Fat 
Milk Sloppy Joe (No Bun) Yogurt, Greek, Non‐Fat, Plain

Cocoa w/Fat Free (Skim) Milk Moose, Cooked, Roasted Soup, Ham Hocks and Mung Bean 
(Guam)

Yogurt, Greek, Reduced Fat, Fruit 
Flavored

Cocoa w/Low Fat (1%) Milk Palolo Worm, Cooked Soup, Mongo Bean (Guam)
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CHL Accomplishments: Data

Novotny et al, 2018

Data Sample for USAP Region
Intervention Study Jurisdictions N Percent

Alaska 666 12

American Samoa 972 17.5

CNMI 911 16.4

Guam 865 15.6

Hawaii 944 17.0

Prevalence Study Jurisdictions N Percent

Republic of Palau 193 3.5

Republic of Marshall Islands 214 3.9

Chuuk, Federated States of Micronesia (FSM) 197 3.5

Pohnpei, FSM 200 3.6

Kosrae, FSM 193 3.5

Yap, FSM 203 3.6

10

Novotny et al, 2016
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CHL Accomplishments: Data

Novotny et al, 2018

CHL Accomplishments: Data

No.
Time 1‐
Baseline 

Time 2‐ 24 
month 

Time 1‐
Baseline 

Time 2‐ 24 
month 

(Intervention) (Intervention) (Control) (Control)

Fruits, cups/d 4763 1.22 1.28 1.27 1.38

Vegetables, cups/d 4763 0.59 0.58 0.31 0.31

Water, cups/d 4763 1.22 1.28 1.27 1.38

Sugar‐sweetened beverages, cups/d 4763 0.62 0.57 0.62 0.56

*Non significant differences between changes in intake between time and group.

Novotny et al, 2018
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CHL Accomplishments: Outreach & Training
• Pacific Food Guide: 

Incorporate traditional 
foods of USAPI intofoods of USAPI into 
undergraduate nutrition 
courses

http://manoa.hawaii.edu/ctahr/pacificfoodguide/

PACIFIC TRACKER (PacTrac1) diet assessment tool

• Developed by: Rachel Novotny and Suzanne Murphy 
• Capabilities:  Analyzing diets, assessing dietary adequacy and excess, 
providing nutrition education

• Characteristics: 
– UH Cancer center food composition database with 2400 foods and 

recipes, including local foods and ethnic dishes collected from various 
studies by Novotny & UHCC researchers, and has references to 
sources
T t d d d l d th h lit ti i t i– Tested and developed through qualitative interviews
• Of mothers and children in study surveys

– Researcher vs consumer data entry compared 
• Training was needed for adequate diet data entry

Murphy S, Blitz C, Novotny R, 2006
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Methods: PacTrac → PacTrac2 for PacDASH Intervention

• PacTrac 2 involved rebuild of PacTrac1
– PacTrac used U.S. Food Guide Pyramid Guide, in servings 
– PacTrac2 used U.S. MyPyramid food guidance system, in household units

•PacTrac 2 added MyPyramid physical activity analysis tool 
– Used minutes & intensity of activity
– Used energy estimates from Compendium of Physical Activities (Ainsworth et al, 2000) 

Add d h i l i i i f hild f h di h ibl ( i h– Added physical activities for children from research studies where possible (entry starts with 
CHILD)

– Added local Hawaii/Pacific physical activities (e.g., surfing)

Novotny et al, 2013

Methods: Pacific Tracker 2 (PacTrac2)

• PacTrac 2 Added more Pacific recipes & children’s foods from:
– DASH of Aloha Healthy Cuisine & Lifestyle Book (Kapiolani Community College, UH, 
2007)2007)

– Secretariat of the Pacific Community Food Composition Table
– 344  Common food items identified from 24 hour recalls from Healthy Living in the 
Pacific Islands (HLPI) Program collaborators

• American Samoa, Federated States of Micronesia, Hawaii, Palau and the Republic of 
the Marshall Islands, and especially Guam and Commonwealth of the Northern 
Marianas

• PacTrac2 available at Hawaii Foods Website: 
– hawaiifoods.hawaii.edu/

Cuthrell et al, 2010;  Murphy et al, 2009; 1; Martin et al, 2008
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Pacific Tracker (PacTrac) version 3.1
• Description: An interactive online 

dietary and physical activity 
t t l il bl f hassessment tool available for research 

and public use, rebuilt from PacTrac 2. 
• Value: Users are able to enter, analyze 

and download data sets, as well as 
print data analysis of individuals.

• Objectives: To sustain software for 
h h l h f lresearchers, healthcare professionals 

and the public to obtain nutrient 
information on Hawaii‐Pacific foods 
and physical activities.

Variants: Public use version and 
Researcher version 
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PacTrac 3.1 
Home Screen

21

https://nappactrac31.ctahr.hawaii.edu/default.htm

PacTrac 3.1 Check It Out (No Registration)

22
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Check It Out (No Registration)

23

New Study Registration

24
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New Study Registration

25

Food Entry Screen

26

• Larger area for food search 
results



SMARTER DATA 2019 | Auckland, New Zealand page 50

13/09/2020

14

Download Study Data

27

Download Study Data

28
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Download Study Data

29

Download Study Data

30
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Future Steps & Collaborations

• Food composition analysis of Pacific staple foods
• Continued monitoring of child diet and food environment
• Linking between data on food environment, child diet, health

31

Website: www.chl‐pacific.org

USDA/NIFA/AFRI grant 2011‐68001‐30335 & 2018‐69001‐27551
32
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Introduction
The New Zealand Food Composition Database (NZFCD; New Zealand Food Composition Database 2019) 
is the major source of trusted food composition data in New Zealand. It is jointly owned and operated by 
the Ministry of Health and The New Zealand Institute for Plant and Food Research Limited. The NZFCD 
data are used extensively not only by its owners but also are made openly and freely available to all users, 
including government, food industry, health professionals, researchers, software app developers, educators, 
and the general public for a diverse set of purposes. The database currently provides nutrient information for 
more than 2700 foods commonly eaten in New Zealand and data for up to 363 food components including 
proximates (water, protein, fat, carbohydrates, dietary fibre, ash, energy), vitamins, minerals, fatty acids, 
amino acids and selected other components of relevance (e.g. caffeine, cholesterol, lycopene) along with 
other measures, such as density, common standard measure and edible portion. The focus is on New 
Zealand specific food composition data, with sampling taking place throughout the country as appropriate. 
Data compilation follows International Network of Food Data System (INFOODS) standards and Food 
Standards Australia New Zealand (FSANZ) regulations for food labelling. Data are available to users at no 
cost via the website www.foodcomposition.co.nz.
NZFCD information is made available by three mechanisms: NZFCD FOODfiles™, NZFCD Concise Tables 
and the web-based search facility NZFCD Search. NZFCD FOODfiles provide downloadable files for local 
installation with data for up to 363 components for over 2700 foods. The NZFCD Concise Tables provide 
a quick reference with data for 38 key nutrients for the most commonly consumed foods in New Zealand. 
The third mechanism for accessing NZFCD information is a recently implemented online search facility with 
multiple data output format options (see below).

History of the NZFCD
The original database was created by the New Zealand Department of Scientific and Industrial Research 
(DSIR) as an in-house resource in 1986, when food data was separated from feed composition database 
(Burlingame 1991). In the early days of the database, the majority of data was borrowed foods from the 
UK database (Holland et al. 1991). In the first edition of NZ Food Composition Tables, issued February 
1989 (printed tables and data files on removable disk media), approximately 23% of the foods in the 
database were New Zealand sourced and the remainder were borrowed. Around this time, the partnership 
with the Ministry of Health (MoH) started, allowing for greater resourcing. Joint efforts with MoH led to 
the development of the Interim Database of New Zealand Food Composition in 1991, in which key data 
gaps were filled by best means available (e.g. where appropriate borrowing data). Responsibility for the 
NZFCD passed to The New Zealand Institute for Crop and Food Research in 1992 (when the Department 
of Scientific and Industrial Research (DSIR) was restructured into  Crown Research Institutes; CRIs) and 
then to The NZ Institute for Plant and Food Research Limited in 2008 (a merger of Crop & Food Research 
and HortReseach, another of the CRIs). Over the years, borrowing of data from overseas databases has 
gradually decreased and New Zealand sourced foods have increased (the current release has ~74% New 
Zealand sourced foods). Another major advancement for the database was the creation of the website in late 
2011, allowing users to access data from anywhere in the world (initially by download).

Recent developments
Recent developments of the NZFCD resource have been directed to enhance the quality of the NZFCD 
database through initiating the replacement of the data management system, new and extended data sets, 
and to making the information more readily available to users in formats appropriate to their purposes.
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New way to access NZFC data
Prior to June 2018, the NZFCD website required users to register and login to use any of the products. Full 
data were only available as data file downloads for off-line use, either as FOODfiles or as The Concise New 
Zealand Food Composition Tables. A limited Nutrition Information Panel (NIP) online tool provided data for 
nutrition information panels but this provided seven core nutrients and values per 100 g only. These formats 
were not user friendly and it was not easy to search or print. Furthermore, derived data (e.g. reference daily 
intake (RDI) calculation) had to be performed manually from exported data. Thus, in 2018 a web access 
portal was developed that allowed flexibility for the user through selection and customisation of the data 
delivered. The initial focus was on the food industry within FSANZ food standards providing the framework.
The web search function was designed with a series of use cases and questions in mind (see slide 9). This 
allows the user to specifically target the information they are after and output what is relevant for them (e.g. 
partial or complete datasets). This enhancement enables users to search by food(s) or nutrient(s), conduct 
comparative searches and to generate printable reports addressing different user needs. Specific food 
industry interests are provided for through reports supplying NIP requirements and allowable FSANZ pre-
approved Nutrient Content Claims (FSANZ 2017). In addition to providing data per 100 g, the data are also 
presented on a per-serve basis. Typical serving sizes are provided as a starting point but the user can also 
adjust this value to suit their needs and the composition information presented is automatically calculated in 
real time. The on-line search facility has been a game changer in terms of seeing increased access to the 
data (see graph on slide 6).

Release of latest products — June 2019
Every year new foods are analysed and added to the database with an updated release of the NZFCD 
products usually provided every second year. In 2019, 203 foods were updated with New Zealand-sourced 
data (see slide 18). These were prioritised using a number of criteria: key foods from the previous national 
nutrition survey, status of old or borrowed foods (e.g. fortification, process, formulation changes) and new 
foods appearing in the market that are achieving a reasonable volume of sales. In the latest release, a large 
number of the foods were from vegetable and pulses food groups — fresh and frozen as well as cooked and 
raw. Some baked products were included to replace outdated and borrowed foods with New Zealand sourced 
data. Changing dietary trends also saw the inclusion of selected gluten-free products, sheep milk, plant-
based milks and several coconut products. A major addition to the datasets with the latest release has been 
the inclusion of data for added and free sugars (see ?? for further details).

2018/19 analytical programme
The analytical programme for the 2018–19 year is currently being completed. This included 81 Food Records 
from 40 Priority Foods that were analysed or recipe calculated. It included a mix of replacement and new 
foods (see slide 19). 

Future plans
The NZFCD continually evolved to meet the changing needs of users. In recognition of this we plan to 
continue to add more functionality to search and in particular information more tailored to consumers, 
educators and health professionals. As well as our user interfaces, we continue to build a new data platform 
with greater data capability and capacity. As part of this, the Food Information Management System (FIMS) 
is being replaced with the European product FoodCASE (see ?? for further details), which is being tailored 
to meet the needs of the NZFCD. We are also looking to include and incorporate new data sets, including 
branded foods (e.g. those via GS1), phytonutrient data and other relevant datasets that may be of interest 
to users (e.g. health, sustainability). There is plenty of scope to continually improve this vitally important 
resource for the New Zealand population.
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Developments with NZFCD Food

The New Zealand Institute for Plant and Food Research Limited

Developments with NZFCD Food
Composition Data Products in NZ
Carolyn Lister, Principal Scientist & 
Team Leader, Food & Health Information

Talk outline

» A brief history of NZFCD products

» Current status

» Recent developments:
» 2017: Release of Alcoholic Beverage 

Supplement
» June 2018: Enhanced Public Data 

Interface (Search Tool)
» June 2019: Release of latest product 

updatesupdates
» Priority Foods analytical programme

2018/19

» Future plans

2
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A short history of the NZFCD

1986
Created by DSIR Crop 

Research as an in-
house resource  - split 

from feed database

1989
Initial tables released

Partnership with Health 
Department (Ministry of 

Health) started

1991
Interim Database of NZ 

Food Composition 
established and first 

FOODfiles

1993
Official 1st Ed. of The 
Concise New Zealand 

Food Composition 
Tables published

2011
Website created 
providing freely 

available downloadable 
data files

2018
Website upgraded in 

2018 with open access 
to on-line search 

3

The NZFCD

» Focus on New Zealand specific 
food composition data• Nutrient 

information for
» Multiple sampling through country

» Follows International Network of 
Food Data System (INFOODS) and 
FSANZ standards 

» Data available at no cost 
(www.foodcomposition.co.nz)

information for
more than 2,700 
foods commonly 
eaten in New 
Zealand

• Data for up to 363 
food components

( p )

» Current products:
» 13th Edition of the Concise New 

Zealand Food Composition Tables
» FOODfiles™ 2018 (new release 

every two years)
» Online search4
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Release of Alcoholic Beverage Supplement 

» In 2017 released the Alcoholic Beverages 
Supplement as a supplement to the Concise 
New Zealand Food Composition Tables 12thNew Zealand Food Composition Tables, 12
Edition 2016 (now integrated in to latest 
release)

» Contains 51 alcoholic beverages: beer, wine, 
cider and mixed alcoholic beverages (spirits)

» RTDs were generated by analysis or recipe 
calculationcalculation

» 34 components are reported for each 
beverage

» Data per 100 g and also by various standard 
drink measures

5

On-line search facility is a game changer

6
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Legacy website (before June 2018)

» Had to register and login to use any of our products

» Full data only available as data file downloads for off-line use:y
» New Zealand FOODfiles™: includes data for up to 360 components 

for 2,631 foods, as Excel or ASCII text files
» The Concise New Zealand Food Composition Tables: printable 

tables of 36 components for 1,063 foods in pdf or Excel

» Limited NIP online tool provided data for nutrition information 
panels – seven core nutrients and per 100 g only

7

Goal: Enhanced data accessibility for users

» Issues with legacy site formats:
» Not easy to search

No output customization possible» No output customization possible
» Derived data (e.g. RDI calculation) is manual 

from exported data
» Data per 100 g not adjustable to different serves
» Not easy to print or save information sub-sets

» Solution: 
» A web access portal that allows flexibility for the 

user through selection and customisation of 
data delivered

» Initial focus on the Food Industry within FSANZ 
food standards framework

8
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Solution: On-line Search facility

» Designed with a series of use cases and 
questions in mind:
» What nutrients are present in an orange?» What nutrients are present in an orange?
» What nutrient content claims can I make for 

potatoes?
» What vegetables have the highest amount of 

iron?
» How do apples compare to oranges?
» What is the effect of cooking: how does a raw 

carrot compare to boiled or steamed?

» Accessible on all common devices: 
» desktop computer, iPad/tablet, smart phone

» Launched 11 June 2018

9

Provides a range of search options

» Search for a single food or a single nutrient

» Multi-food and multi-nutrient searches (up to 3 at a time)( p )

» Search whole database or by chapter

FILTER

OPTIONS

10
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Several report format options

» Particular focus of FSANZ 
labelling requirements

» Reporting options available 
on pull-down menu to meet 
range of user needs:
» Nutrition Information Panel 

(NIP)
» Nutrient claims report
» Basic report (core nutrients 

l k it i dplus key vitamins and
minerals)

» Detailed report (alphabetical)
» Detailed report (by nutrient 

group)

11

Scalable serving sizes

» Preset with typical serving sizes or common standard measures 
(CSMs)

» Automatically recalculates all data including claims 

1 fruit
2 fruits

…with exportable datap

12
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Featuring potential nutrient content claims

» Aligns with FSANZ regulations on pre-approved nutrient content 
claims

» Done on basis of per serve (fixed starting point but can modify to 
meet needs)

13

Multi-nutrient searching

» Useful for product formulation

14
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Food comparisons

» Useful for supporting healthier food choices

» Can see the effects of processing: increase in fat content,p g ,
decrease in vitamin content

15

Release of latest products June 2019

» NZFCD FOODfiles™ 2018:
» 2,767 foods

88 core components generally reported» 88 core components generally reported
» Up to 363 components reported for some foods

» NZFCD Concise Tables 13th Edn (2018):
» 1187 foods reported
» 38 components provided for all entries

» NZFCD On-line Search facility:
f ( OO f )» 2,767 foods (as per FOODfiles)

» Up to 207 components reported

» Updated manual

16
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FOODfiles™ 2018

» 2,767 Food Records includes entries for 203 new or replacement 
Food Records compared to FOODfiles 2016:
» 153 are new» 153 are new
» 50 replace 59 archived Food Records contained in FOODfiles 2016
» 67 Food Records were archived with the majority being replaced by 

updated Food Records

» New components:
» Added and free sugar (talk tomorrow on this)
» Vitamin A as retinol activity equivalents (so vitamin A now available 

with two different conversion factors)

» 28 existing food records updated with corrections to specific data 
points

17

FOODfiles™ 2018 – new foods

» New food records include:
» Cake (chocolate, sponge, fruit, carrot, banana)

B d ( i b tt F h i b )» Bread (ciabatta, French, pizza base)
» Doughnuts
» RTDs
» Juice concentrates
» Plant-based milks (almond, coconut, oat)
» Coconut yoghurt
» Porridge (including sachets)

Ri» Rice
» Flour (rice, pea, almond, chickpea, coconut)
» Fruit (persimmon, date, mandarin, pear, nectarine, peach, apricot)
» Seeds (chia, linseed, sunflower, pumpkin, sesame)
» Vegetables (snow peas, tomato, cauliflower, broccoli, bean, 

capsicum, onion, spinach, kale, mixed vege)
18
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18/19 analytical programme

» 81 Food Records from 40 Priority Foods were analysed or recipe 
calculated

» Mix of replacement and new foods:
» several finfish species raw and cooked
» flours (wheat and spelt)
» hemp seed products
» vegetables: lettuces, baby spinach and kale, red onion, buttercup, 

cabbage (red and savoy) and fermented cabbage (Sauerkraut), 
radish

» hot-cross buns
» marmalade
» nuts

19

Next steps & future plans

» Continue to add more functionality to 
search:
» information more tailored to consumers» information more tailored to consumers,

educators & health professionals
» greater individual customisation of 

outputs (e.g. personalised RDI)

» A new data platform with greater data 
capability and capacity:
» FIMS  FoodCASE

» Addition of new data sets:
» More branded foods
» Phytonutrient data
» Other data, e.g. health, sustainability…

20
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 █ Priorities for Food Composition Data and its Management in Australia

Renee Sobolewski 

This presentation will provide a brief background about the food composition program at Food Standards 
Australia New Zealand (FSANZ) and then describe our recent and current projects followed by our future 
directions. A summary of food composition work carried out by other Australian organisations will also be 
discussed.

FSANZ food composition program
FSANZ is a statutory authority whose primary role is to develop and administer the Australia New Zealand 
Food Standards Code, but we also have broader functions across the food supply chain. The food 
composition program sits within the Science and Risk Assessment Branch of FSANZ (refer slide 3).
We are typically a small team of three full-time staff, although staffing may increase based on the 
requirements of specific projects. We are currently a section of 12 staff for these reasons. Our work feeds 
into FSANZ key objectives by providing the evidence base for the agency’s standards development work and 
monitoring and surveillance activities. Our day-to-day projects are funded internally and as such are directed 
toward areas that support our statutory functions. From time to time we also receive external funding to 
provide technical services to other government agencies.

Recent and current projects 
In January 2019 we published an updated version of our nutrient reference database – the Australian Food 
Composition Database – Release 1 (AFCD-1). The database is freely available on our website as both an 
online searchable database and downloadable files.
The updated database includes a number of enhancements to both the data and its presentation. A few of 
the key differences include:
• a new web interface with a new look and feel (refer slides 7-9)
• the addition of new analytical data generated since 2010, including updated data for common foods and 

data for new foods
• a core set of 54 nutrients reported for each food to align with national nutrition survey needs
• nutrient data presented per 100 g and per common serve, and by custom measure in the searchable 

database
• The addition of a public food key which will make comparing data across databases in the future easier.

We have also assigned each food in the database a FoodEx2 classification (currently unpublished) and have 
entered the data into EuroFIRs template for inclusion in FoodExplorer in the near future.
Following the publication of AFCD-1 we have started work on updating our online labelling tool the Nutrition 
Panel Calculator (NPC). Like the online searchable database, the NPC was developed using old technology 
that needed redevelopment to be consistent with the FSANZ ICT standard operating environment and to 
provide a more stable interface for our users. This work has initially focussed on redeveloping the NPC using 
new software and updating the look and feel to provide a better user experience. The nutrient data has not 
been updated. 
We have also redeveloped our food composition data management system which was based on old 
technology, did not integrate with our internal ICT systems and relied heavily on external specialised 
programmer support. The new web-based system called Silo was completed in September 2018 and has 
the ability to load, store, compile, calculate and report food nutrient data. Development was undertaken with 
future food composition needs, as well as those of the broader agency in mind. 
We continue to work on expanding our data holdings through nutrient analysis and working with 
stakeholders. Since 2016, we have undertaken five small analytical programs which generated data for 88 
foods. These programs focussed on commonly consumed foods that are likely to be a major contributor to  
a range of nutrients in an Australian’s diet, as well as foods for which we hold outdated, limited or no 
analytical data.
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Future work and directions 
In August 2019, funding for the Intergenerational Health and Mental Health Study was announced. This 
study includes the National Nutrition and Physical Activity survey (NNPAS) which will provide an update to 
the previous 2011-13 Australian Health Survey (AHS). We have an agreement with the Australian Bureau of 
Statistics to undertake preparatory work for the NNPAS. Work will focus on:
• Finalising the classification systems used for reporting food and nutrient intakes from the survey. 
• Customising the survey instrument used to collect the 24 hour recall data.
• Reviewing the AUSNUT 2011-13 dataset developed for the 2011-13 AHS to identify updates required to 

support the next survey.
• Undertaking an analytical program to improve the quality of the underlying nutrient dataset used for 

estimating nutrient intakes.
• Developing additional functionality in our data management system, Silo, to enable reporting against the 

Australian Dietary Guidelines (ADGs).
We are also in the early stages of a project to develop a branded food database. The database is expected to 
provide data that will support a number of nutrition related public health policy initiatives such as monitoring 
reformulation activities and supporting the Health Star Rating (HSR) system. 
Other projects include additional Silo development to enhance core functionality and to streamline 
compilation and reporting processes, continuing to generate data on the nutrient content of Australian foods 
through nutrient analysis, and updating the nutrient database that underpins the NPC.

Other Australian food composition activities
A number of other organisations/institutions are engaged in food composition activities. Their areas of focus 
include:
• how Australians prepare and consume beef and lamb
• analytical methodology for vitamin B12 using HPLC 
• folate extraction methods and folic acid in fortified foods
• bioactive compounds and their bioavailability 
• sugars modelling in foods
• analysis of:

 - lutein in Asian vegetables
 - quinoa, lupin and soybeans
 - sodium in retail processed foods
 - vitamin D
 - indigenous foods
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Australian food composition update
Recent work and future prioritiesRecent work and future priorities

Renee Sobolewski
3rd September 2019

Overview

• FSANZ food composition program

• What have we been working on• What have we been working on

• Future work and priorities

• What are other people working on…

13/09/2020 2
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FSANZ food composition program

13/09/2020 3

FSANZ food composition program

• Small team – although membership fluid depending on projects & 
priorities

• Work feeds directly into FSANZ key objectives by providing the 
evidence base for the agency’s standards development work and 
monitoring and surveillance activities

• Australia only

• Activities are generally funded by FSANZ and therefore directed 
to ards areas that s pport o r stat tor f nctionstowards areas that support our statutory functions

• Although we do receive external funding to provide technical 
services from other government agencies from time to time.

13/09/2020 4
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What have we been working on…

Australian Food Composition Database

13/09/2020 6

www.foodstandards.gov.au 
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Australian Food Composition Database

13/09/2020 7

Australian Food Composition Database

13/09/2020 8
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Australian Food Composition Database

13/09/2020 9

Nutrition Panel Calculator

• Recent work has focussed on: 
- updating the platform that underpins the NPC

d ti th l k d f l t i th- updating the look and feel to improve the
user experience

- simplifying the explanatory notes
• There have been no updates to the nutrient data  

13/09/2020 10
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Nutrition Panel Calculator

13/09/2020 11

Data management system, Silo

13/09/2020 12
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Data management system, Silo

• Developed to replace our old system ANDB

• Phase 1 – focussed on developing ‘like for like’ 
functionality including the ability to:functionality including the ability to:

- load data from external sources
- store food data 
- compile food data 
- calculate a food’s nutrient profile
- report data

• System developed with future food composition and 
agency needs in mind.

13/09/2020 13

Data management system, Silo

Area Main benefits

Infrastructure A secure place to store our data (tighter business rules 

Key benefits of Silo

managed by the system rather than the user). 
Written using common software (less reliance on 
specialised programmers).  

Data load Reduced data entry through auto-populating cells and 
system generated processes.

User interface Easier to navigate, more streamlined data compilation 
processes (public food key, reduced duplication)

13/09/2020 14

p (p y p )

Calculations Can calculate a dataset in under 5 minutes!

Reporting Easier reporting and interrogation – additional reports 
(concordance, diagnostics), and functions (drill through), 
accessible through the interface
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Updated nutrient data

• Conducted 5 small analytical programs, generating data for 
88 foods since 2016

P h f d• Programs have focussed on:
- commonly consumed foods that are likely to be a 

major contributor to a range of nutrients (or a single 
nutrient) in an Australian’s diet

- foods for which FSANZ holds outdated, limited or no 
Australia derived analytical data

• Also updated our analytical program documentation

13/09/2020 15

Future work and directions…
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Australian Health Survey (AHS)

• Agreement with the Australian Bureau of Statistics to undertake 
preparatory work for the next AHS

• Work will focus on:Work will focus on:
- finalising the classification systems used for reporting food and 

nutrient intakes from the survey 
- customising the survey instrument used to collect the 24 hour 

recall data 
- reviewing the AUSNUT 2011-13 dataset developed for the 2011-

13 AHS to identify updates required to support the next survey
d t ki l ti l t i th lit f th- undertaking an analytical program to improve the quality of the

underlying nutrient dataset used for estimating nutrient intakes

• Funding for Intergenerational Health and Mental Health Study 
which includes AHS announced August 2019

13/09/2020 17

Other major work

• Branded food database

• Phase 2 – Silo development to:

- develop functionality to enable reporting against the 
Australian Dietary Guidelines

- further enhance functionality and streamline processes

• Analytical programs

• Updating the NPC nutrient dataset

13/09/2020 18
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Current priorities and future directions…

• improve access and usability of our data and 
supporting documentation for stakeholders

• streamline our in-house processes to ensure more 
efficient production of nutrient datasets in the future

• harmonising data with international food composition 
datasets to better facilitate data sharing

13/09/2020 19

• developing collaborations with external stakeholders

• move towards a rolling program of updating our 
datasets

Other Australian food composition 
activities…
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Other Australian food composition activities

• MLA has been conducting a survey of the amount of beef 
and lamb used in a range of common mixed dishes in 
A t liAustralia.

• The survey also includes determining the proportion of 
separable fat that is removed from the purchased red meat 
before consumption.

• This information will be used to update recipes used by 
FSANZ to develop nutrient profiles that are a good 
representation of the red meat mixed dishes popular in 
AustraliaAustralia.

13/09/2020 21

Other Australian food composition activities

• Analytical work:

- vitamin B12 methodology using HPLC 
- folate extraction methods and folic acid in fortified 

foods
- bioactive compounds and their bioavailability 
- lutein in Asian vegetables
- Quinoa, lupin and soybeans
- Sodium in retail processed foods

Vit i D- Vitamin D
- Indigenous foods

• Sugars modelling in foods

13/09/2020 22
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Copyright
© Food Standards Australia New Zealand 2019

This work is copyright. You may download, display, print and reproduce this material in unaltered form only 
(retaining this notice) for your personal, non-commercial use or use within your organisation. Apart from any 
other use as permitted under the Copyright Act 1968, all other rights are reserved. Requests for further 
authorisation should be directed to information@foodstandards.gov.au

www.foodstandards.gov.au or  www.foodstandards.govt.nz

/Food.Standards

@FSANZnews

13/09/2020 23
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 █ The State of Play: Food Composition Initiatives in the Pacific Islands

Dr Vincent Lal 
Authors: Vincent Lal, Ann Hayman, Johann Poinapen, Jeremiah Koroijuita 

The Pacific Island Region consists of three main regions; Micronesia, the Melanesia and the Polynesia. 
Over 11 million people live in the Pacific Islands. Since the 1950s there has been a notable increase in 
population in the urban areas in the Pacific Islands. Accompanying dietary changes from the more traditional 
or indigenous root crop based cuisines to a higher reliance on imported food has also been observed. It 
is also noteworthy that across most of the Pacific Islands, agricultural production per capita is declining. 
Underweight and overweight are found as significant problems in the region. This may be a result of 
individuals’ not consuming sufficiently diverse or nutritious food. In the Pacific Islands, achieving zero 
hunger under the Sustainable Development Goals and tacking some of the food security issues requires 
strengthening regional cooperation and collaboration in Pacific “food system”. 
A key part of the Pacific Food System is the nutritional value of food consumed by Pacific Islanders. This 
requires an understanding of the composition of food consumed or exported from the Pacific Islands. Food 
composition initiatives in the Pacific Islands began in the late 1940s and early 1950s by the South Pacific 
Commission (now Pacific Community) with a focus on commonly consumed Pacific Island Foods. In the 
1970s much of the food composition work focused on the issues relating to the rise of non-communicable 
diseases e.g. diabetes and heart diseases. Subsequent work by the SPC focused on reviewing data on the 
nutrient composition of Pacific foods and to make recommendations concerning the need for additional food 
composition data in the region. 
One of the key initiatives in the development of food composition tables for the Pacific Islands was setting 
up of a working group which comprised of key stakeholders in the Pacific Islands, including SPC and the 
University of the South Pacific among others. Some of the gaps and limitations towards the development and 
printing of the Pacific Islands Food Composition Tables were identified. A strong collaborative effort between 
the SPC nutrition programme and the New Zealand Institute for Crop and Food Research during 1993 - 94 
resulted in the publication of the first edition of the tables. However, there were still important gaps in the 
data. Funding for the second edition, including the necessary analytical work, laboratory accreditation and 
publication, was provided by the Food and Agriculture Organisation of the United Nations (FAO). The work 
was undertaken primarily at the Institute of Applied Sciences at the University of the South Pacific and the 
second edition was published in 2004. 
In 2019, the FAO together with the Institute of Applied Sciences of the University of the South Pacific and 
other stakeholders in the Pacific Island Region initiated the “Feasibility study to update the Pacific Islands 
Food Composition tables” to its third edition. A history of food composition initiatives in the Pacific Islands as 
well as the current and future direction are presented in this talk. 



SMARTER DATA 2019 | Auckland, New Zealand page 82

13/09/2020

1

The State of Play: Food Composition Initiatives in the 
Pacific Islands 

3 ‐ 4 September
Auckland, New Zealand

SMARTER DATA 2019  – Dr. Vincent Lal (Fiji)
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Outline

 Introduction
 History
 Role of USP‐IAS 
 Accreditation 
 Commercialisation Commercialisation 
 Feasibility study to update the 2nd edition of the PIFCT
 Towards sustainable food composition initiatives in the PIR 
 Conclusions 

SMARTER DATA 2019 Slide 3

Introduction  
 Globalisation and effects in the Small Island Developing States
 Increase trade and dependence on imported food 
 Issues with local food security 
 Nutrition transition in the Pacific Island Countries 
 Energy dense nutrition poor foods gy p
 The triple burden of malnutrition (coexistence of food insecurity, 
undernutrition, and overweight and obesity) 
 Interventions (guidance documents, food composition data, policy)
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SMARTER DATA 2019 – Slide 5

History  

 The 1st edition of the PIFCT were Cecily Dignan (SPC) and Barbara 
Burlingame (INFOODS and NZ Crop & Food)
 The 2nd edition of the PIFCT was initiated by Barbara Burlingame (FAO and 
INFOODS Coordinator) and undertaken primarily at USP‐IAS
 Th P ifi C it (f l k th S th P ifi C i i ) The Pacific Community (formerly known as the South Pacific Commission), 
and the National Food and Nutrition Centre in Fiji have also contributed to 
initiating and updating the PIFCT the 1st edition of the PIFCT  
 Since 2004 the PIFCT has not been updated

SMARTER DATA 2019 Slide 6
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Role of USP‐IAS  
 Establishment of a dedicated Food Laboratory since 2002 
 Collaboration with key stakeholders and FAO to produce the 2nd
edition of the PIFCT in 2004
 Publishing the Fiji Total Diet Study booklet in 2006
Maintain accreditation of nutrition tests to IS0 17025 since 2004
 Investment into new equipment and dedicated technicians
 Service provider for feasibility study to update the 2nd edition (2019)

SMARTER DATA 2019 Slide 7

Accreditation  

 All 22 tests included in the 2nd edition of the PIFCT are accredited 
 Tests for trans fatty acids, fatty acid methyl esters (FAME) and kava 
lactones considered to be included as accredited tests by 2020
 Established a dedicated unit for QAQC since 2013
 Annual accreditation visit by International Accreditation New Zealand 
(IANZ)

SMARTER DATA 2019 Slide 8
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Commercialisation  

 All 22 nutrition test have been offered to industry, government and 
academic for the past 15 years
 Trans fat and FAMEs offered to industry since 2014 
 Contaminants including heavy metals and pesticides being tested in Contaminants including heavy metals and pesticides being tested in 
foods since 2008
Mercury in food is an accredited test since 2006 

SMARTER DATA 2019 Slide 9

Feasibility study to update the 2nd edition of the 
Pacific Islands Food Composition Study (PIFCT)Pacific Islands Food Composition Study (PIFCT)  
 Desktop review
Workshop with key stakeholders (including national project coordinators)
 Establishment of a working group
 Options paper and budget 
 List of new foods 
 List of new tests parameters (trans fat, FAMEs, etc)
 Preliminary analysis
 Final report 

SMARTER DATA 2019 Slide 10
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Towards sustainable food composition initiatives in 
the Pacific Island Region (PIR)the Pacific Island Region (PIR)  

 Capacity building in technicians through inter‐laboratory training 
 Strengthen South‐South collaboration in nutrition science
 Awareness in PICs with limited knowledge on use of PIFCT
 Development and management of a PIFCT data base
 Investment in reference laboratories to test for contaminants in food 
 Commercialisation of laboratory tests 

SMARTER DATA 2019 Slide 11

Conclusions  

 There is a 15 years gap in food composition data in the PIR
 Need to capture information on nutrition transition in PICs 
 There is a need to strengthen regional capacity in generation, 
compilation and dissemination of food nutrient and contaminant data
 Need to assist South‐South inter‐ laboratory collaboration, 
accreditation and associated training
 Feasibility study from FAO assist in scoping the PIFCT update project

SMARTER DATA 2019 Slide 12
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Thank youThank you
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 █ Update on the European Food Composition Data Scene 

Karl Presser

Introduction
New ideas and funding are strengthening collaborations in Europe and beyond, allowing for the 
implementation of new initiatives. The following sections provide an overview of different projects that have 
currently been initiated and implemented in Europe. The two main areas addressed are collecting branded 
food data and creating research infrastructures.

EuroFIR AISBL discussion groups
EuroFIR AISBL is an international, member-based non-profit association bringing together experts in the field 
of food composition and beyond. Many food compilation institutes from Europe and elsewhere are members, 
and the objectives are to build a network of experts to ensure sustained advocacy for food information and to 
offer data, training and consultancy services.
EuroFIR has created discussion groups where experts meet virtually on a regular basis and in-person once 
a year during the general assembly. Currently, there are five discussion groups on specific topics, and 
additional groups can be created as needed. The first group focuses on laboratory analysis, how laboratories 
can be found and how to handle results that seem out of range. The second group addresses how to 
document food composition values and discusses what value types, method types, method indicators and 
acquisition types should be used when aggregating data or performing recipe calculation. The third group 
of recipe calculation is working on new guidelines where the table of retention factors is extended and the 
calculation of water is described in more detail. The branded food group is a new group that discusses how 
to obtain label information, in particular nutrient information and ingredient lists. Finally, the FoodCASE user 
group is discussing further developments of the food composition database management system FoodCASE 
and how the system can be used and extended.

CHAFEA/2017/Health/31
The European Consumer, Health, Agriculture and Food Executive Agency (CHAFEA) is funding a 3-year 
project concerning the provision of a feasibility study for a monitoring system on reformulation initiatives for 
salt, sugars and fat in support of the implementation of the EU framework for national initiatives on selected 
nutrients and related services. During the project, food label information will be collected in 16 European 
countries covering 50% of market share in 19 food groups. As part of the project, a mobile app is being 
developed to photograph food labels. Data will be extracted from the images using text recognition and 
stored in a central database. The data from different countries will be used to calculate value ranges in 
each food category and a cross-market comparison will be performed. In addition, data will be combined 
with consumption data and health effects will be estimated on changing nutrient intakes. The project will 
also organise workshops and twining actions where institutes can learn from other institutes about their 
reformulation activities.

METROFOOD-RI
A current trend in European research is to develop research infrastructures. A research infrastructure is 
a facility that provides resources and services for a research community to conduct research and foster 
innovation. One of its main principles is to make data FAIR, which means that it is Findable, Accessible, 
Interoperable and Re-usable.
One such research infrastructure in its early phase is METROFOOD-RI, which aims to promote metrology in 
food and nutrition. METROFOOD-RI seeks to define harmonisation and standardisation in metrology of foods 
items. METROFOOD-RI has a physical aspect that includes laboratories, instruments and experimental 
farms as well as an electronic aspect, which provides data sources and applications. It is a distributed 
infrastructure so that the physical and electronic aspects are spread over Europe and the world. While the 
physical infrastructure can be used remotely or on-site, research applications are provided electronically 
to investigate publicly available data sources. The goal of the electronic aspect is to have an open science 
cloud where data and apps are publicly and freely available for the research community.
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Food and Nutrition Security Cloud (FNS-Cloud)
The Food and Nutrition Security Cloud (FNS-Cloud) is a 4-year project to build demonstrators in the area 
of food and nutrition security to show the usefulness of the open science cloud. Different demonstrators will 
be implemented. One is an agri-food search engine tailored to a research infrastructure that can provide 
information on what data is available and accessible. Another demonstrator will show how branded data can 
be collected, and two others focus on total diet studies by assessing risk with mixtures of compounds and 
a shopping advisor app for consumers. Another demonstrator evaluates different tools and approaches for 
consumption surveys, and another focuses on data about the microbiome. Finally, there is a demonstrator for 
diabetes and hypertension risk assessment and personalised nutrition plus an alert system for food-diet-drug 
interactions.
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Update on the European FoodUpdate on the European Food 
Composition Data Scene

Karl Presser
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SMARTER DATA 2019
Food Composition Information in this Digital Age

Auckland, 3‐4 September 2019

EuroFIR AISBL: History, 
Mission and Offerings
What is EuroFIR AISBL
• EuroFIR AISBL is an international member‐based

Offerings
• Flexible range of benefits including access to foodEuroFIR AISBL is an international, member‐based, 

non‐profit Association to ensure sustained 
advocacy for food information

• 2009 spin‐out from EuroFIR NoE (EU FP6) (2005‐
2010), located in Brussels (Belgium)

Mission for EuroFIR AISBL
• Delivery of high quality, validated food 
composition information to support food quality, 
nutrition and public health research challenges

Flexible range of benefits including access to food 
composition information
 Free access for developing nations

• Support for compilers including upload of data and 
quality control

• Bespoke training and consultancy, directly or via 
membership

• Research and development opportunities
• Access to a European network of food 
composition data compilers food industry andut t o a d pub c ea t esea c c a e ges

• Setup a network of experts to exchange 
knowledge and define recommendations

• Increase awareness and understanding of food 
information and its importance for consumers in 
making healthier dietary choices and food 
industry innovation

• Develop and maintain a European food 
information platform and tools

2

composition data compilers, food industry and 
other stakeholders worldwide
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EuroFIR discussion groups

• Lab analysis
How to find a lab or how to deal withHow to find a lab or how to deal with 
“unbelievable” results

• Value documentation
Value type, method type, method 
indicator and acquisition type

• Recipe calculation
Standard approach for recipe calc, how to 
calculate water
B d d f d

Laboratory analysis Value documentation

Recipe calculation

• Branded foods
How different countries collect data

• FoodCASE
User exchange and presentation of new 
features

3

Branded foods FoodCASE

Chafea/2017/Health/31

Objectives of the project:
• Pilot Monitoring System for reformulation initiatives
Collect food label information in 16 European countries covering 50% of 
market share in 19 food groups
Austria, Belgium, Bulgaria, Denmark, Estonia, Finland, France, Greece, 
Hungary, Italy, Lithuania, Malta, Portugal, Romania, Slovenia, and the 
United Kingdom.

4

Data on product label Photo of package taken 
with a mobile app

Data extraction and 
validation from images

Storage of data in 
FoodCASE
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Chafea/2017/Health/31

Objectives of the project:
• Data analysis with minimum maximum and mean values for each category and analyse• Data analysis with minimum, maximum and mean values for each category and analyse 
differences across markets

• Additional analysis focusing on salt, saturated fatty acids and total sugar in 5 countries
• Collect dietary intake data
• Estimate health effects of estimated changes in nutrient intake
• Modelling of public health impact by quantifying reduction of Disability‐Adjusted Life Years (DALYs)
A DALY is a measure of health burden, including both reduction in life expectancy and diminished 
quality of life

5

Chafea/2017/Health/31

Objectives of the project:
• Additional support to EU Member States' public authorities to 
implement reformulation initiatives

• Mapping of reformulation activities for twinning actions
• Workshops
• Scientific and technical support in drafting or implementation of 
reformulation initiatives in two countriesreformulation initiatives in two countries

6
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METROFOOD‐RI

• What is an Research Infrastructure?
R h I f t t f iliti th t id d

Domain Health & Food

Research Infrastructures are facilities that provide resources and 
services for research communities to conduct research and foster 
innovation.

CERN
Physical part electronic part

G l

7

Goals:
• Promote innovation in science & technology
• Join forces and facilitate knowledge‐sharing
• Reduce fragmentation and avoid duplication
• Build bridges between research communities
• Make facilities and data FAIR (findable, accessible, 

interoperable and re‐usable)
• Run the RI sustainable

METROFOOD‐RI

General objective: To enhance 
quality and 

To make 
available and 

share data  
To enhance scientific excellence in the field 
of food quality & safety by promoting 
metrology in food and nutrition, allowing 
coordination on a European and increasingly 
on a global scale

To enhance 
scientific 

excellence in 
the field of 

food quality &

To strengthen 
scientific 

knowledge, 
promoting 
scientific 

ti

quality and 
reliability of 

measurement 
results

share data,
information 

and
metrological 

tools 

8

food quality &
safety cooperation

and integration 
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METROFOOD 
Physical‐RI

e‐RI

Food 

Physical‐RIPhysical‐RI

MetroMetro

RM Preparation

Stability and 
homogeneity 

studies

Sampling, pre‐treatment and storage

F d i i dFood composition and 
characterization

Inorganic contaminants

Organic contaminants

Chemical and biological markers and

Experimental 
fields/farms

Crop 
production

Animal 
breeding

Fish farms

Facilities for food processing 
and storage

Industrial 
processing

Packaging

Supply chain and 
storage

Analytical LabsPlants and Labs for RM 
development

9

Chemical and biological markers and 
profiles

Microbiological analysis

Development of sensors and devices

Environmental Analysis

Testing (rheological, leaching, etc.)

Other

Food 
preparation

Services

METROFOOD e‐RI

coordination

collaboration

METROFOOD
e‐RI

Devices

Data retrieval

e-learning

integration

interoperability

Hardware

standardization

Distributed Data Network
Run & Maintenance

10

Supercomputer Storage Server

Users

Data Processing

Data Exchange
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FNS‐Cloud

• FNS‐Cloud = Food and Nutrition Security Cloud
• Goal is to build a pilot e‐RI for food and nutrition infrastructure
• Areas: Food quality, food safety, consumer health and lifestyle
• 4 years project with 10 Mio Euros funding

11

FNS‐Cloud

FNS‐Cloud website Catalogues
Dataset Descri

ption
Provi
der

URL

Swiss 
food 
composit
ion 
database

… BLV www.
naehr
wertd
aten.c
h

Dataset Descri
ption

Provid
er

URL

Swiss 
food 
composit

… BLV www.
naehr
wertd

Data source

Data source

Data source

Tools and Services
App

Visualise data
App

Match datasets

App
Traceability 
search engine

App
Reformulation

App
Microbiomes

Authentication and authorisation 
infrastructure (AAI)

database h

Swiss 
food 
consump
tion 
dataset

… BLV Contac
t them

… … … …

p
ion 
database

aten.c
h

Swiss 
food 
consump
tion 
dataset

… BLV Conta
ct 
them

… … … …

Data source

Wiki

Data source

Data source

Data source
Data source

Storage
Documents

Computation
HPC

Storage
Datasets

Storage
Datasets&Docs

Computation
HTC

Physical
Intake study

Physical
Data collection

Physical
Data analysis

Docs Docs

FAIR principles
Collaboration and coordination

Standardisation and harmonisation
Integration and interoperability

Governance

12Food quality and safety
No specific FNS domain

Consumer health and lifestyle
Nutrition security Restricted access

EuroFIR 
Platform METROFOOD‐RI

…

Governance
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FNH‐RI

• FNH = Food, Nutrition and 
H lthHealth

• The consumer acts as link 
between the agri‐food and 
health sector. The platform 
will provide research data, 
tools and services on food 
production and sustainabilityproduction and sustainability, 
as well as consumer 
behaviour, nutrition and 
health.

13

FNH-RI

Food Policy Environment

Healthy and active live 
for EU‐consumers (JPI‐

HDHL, H2020)
y

Social Environment 

Health care 
system

Agri‐food 
system

Consumer
why & what do we eat, 

how does it affect 
health?

public

private

public

private

Societal challenges: Food 
security, safety, 

sustainability, climate 
change

Societal challenges: Health, 
demographic change, and 

wellbeing
Connecting health and food

14
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Thank you for your attention!

15

Services from METROFOOD‐RI

Metrological & Standardisation Services

Agro ecosystem characterisation  Food analysis  Food vi
ce

s

Agro-ecosystem characterisation, Food analysis, Food 
Packaging testing & characterisation

Services related to the improvement of Food Production & 
Consumption

In
te

gr
a

te
d

 S
er

v

e-Services

NN NN
NN Physical Remote Virtual 

16

NN
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NN NN

NN

NN

NN NN

Central 
Hub

Excellence‐driven access 

Market‐driven access 

Wide access 
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 █ Bridging the information gap for consumers – the importance of public-
private partnerships

Nick Allison 

GS1 New Zealand is part of an emerging network of public-private partnerships (PPPs) facilitating the 
provision of digital label information to consumers. At this early stage, the information is often only a “digital 
twin” representation of a product on-line. Industry initiatives and PPPs are leading to extended digital labels 
for consumers and will enable consumers to undertake rapid assessments of label information. Nick outlines 
these trends and provides examples from PPPs GS1 is involved in globally. He makes the case for the 
importance of developing these partnerships to help enable consumers to make more informed and better 
food choices.  
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The Digital Food Information Revolution
A public-private partnership journey enabling standardised
digital food data for industry, government and consumers

© GS1 2015

Nick Allison General Manager Government GS1 New Zealand
3 September 2019

Agenda

1. Introduction – GS1 & GS1 NZ

2. Evolution of digital food data revolution for consumers

3. Country examples – How GS1 is helping

4. State of play in New Zealand

© GS1 2015

5. Future – moving beyond extended label data

2
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Who is GS1? What do we do? And why?

What we do:
• Issue global open data standards –

that identify what (  d t )  who (

Global
Federation

114 countries 
serving circa 150

that identify what (e.g. products), who (e.g.

entities) and where.
• Verify associated data (so it works and 

is trusted in market).
• Operate global registries (who & what).

• Build and support communities of
b i  ( 8 000 b  NZ)

Locally run
not-for-profit

User-driven 
and governed

© GS1 2015 3

businesses (+8,000 members NZ).

To automate business processes, share information 
and facilitate trade

We save the New 
Zealand economy $1.5 B 
annually (NZIER 2019)

GS1 Global and Local business Leadership

• Some of New Zealand’s most well-known organisations sit on our local board

• At a global level GS1 has some of the world’s most innovative organisations on 
the board

© GS1 2015 4
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The growth of digital food data 

What are the drivers?

© GS1 2015 5

On-line sales growth – Asia-Pacific leading the way 
forward

© GS1 2015 6
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What is supporting the digital data revolution in food?

Other drivers of digital consumer information 

• Commercial competitive incentives – maximising sales

• Consumer awareness and expectations – health, sustainability, well-
being…driving extended labels

• Other important drivers:

- Enhanced regulation in support of consumers

- Collaborative industry initiatives 

© GS1 2015 7

- Private Public Partnerships

• Technology – e.g. more smart phones than people

• GS1 data standards and structured master data

GS1 data standards in food – a journey from the cashier 
sale to informing consumers 

© GS1 2015

Source GS1 Sweden

8
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EXAMPLES

GS1 involvement in sharing digital food 
information
EXAMPLES

- European Union
- North America
- New Zealand

© GS1 2015

What’s happening and what were key drivers?

9

The regulation driver - EU1169

• EU1169 mandates attributes (nutritional profile, ingredients, allergens 
etc.) that must be provided online and must match the physical product

• Forced alignment of the physical and digital twin, streamlined data 
flows between suppliers/manufacturers and the retailers

• Note regulation followed (not led) an on-line information trend

• Retailer liability – any person that sells to consumer

I t tl  l l d th  l i  fi ld f  li  d t il  t  

© GS1 2015

• Importantly - leveled the playing field for suppliers and retailers to
invest in technology

• Came into affect in late 2014 : EU 1169.

10
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Example: GS1 Sweden

EU digital food label data (extended)  revolution –
online Grocery, Deli’s, restaurants…non-food products 

Estimated benefits of Validoo
Service in Sweden

US $260 million increased
revenue (1.3%) to suppliers

US $150 million reduced costs 
(1.3%) to suppliers

Source: Accenture, GS1 value 
proposition for FMCG suppliers 2016

© GS1 2015 11

Industry initiative – Grocery Manufacturers Association

SmartLabel extended information – North America

S tL b l

© GS1 2015 12

SmartLabel

Going since 2014 - 826 brands but only 36,000 food, beverage, personal care, household 
and pet care products – a small share of North American market Source
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Private public partnerships – making data available to 
consumers, researchers and policy makers

© GS1 2015 13

What the USDA has to say

© GS1 2015 14

“The composition of the food … are key inputs for agricultural and food policy decisions. 
Comprehensive data can inform these decisions, but … branded food products .. are key 
challenges. This database allows for real-time linkage of food intake and nutrient composition to 
dietary pattern recommendations.” (https://fdc.nal.usda.gov)
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GS1 NZ on-pack information

Data presentation and 

Database content
• NIP
• Ingredients 

• Global Classification System 
(GPC)

Data presentation and 
ingestion options:
• Digital twin of label; or  
• Convert (via algorithm) 

into INFOOD Standard.
• Web Portal search and 

download
• API feed for retailers and 

i ti  f  l  

© GS1 2015

Ingredients 
• Health Star Rating
• Warnings e.g. alcohol, 

allergies etc.
• Claims and images

( )
• 33,000 products – growing
• Coverage Circa 65% plus 

retail grocery
• Circa 25% sold in Australia

15

ingestion for large
suppliers possible

• Can couple with market 
sales data

Public-private partnership – MPI 

The journey so far
• GS1 NZ started to capture label data 2013 in business as usual data verification 

processes

• Successful bid to MPI December 2018 

MPI partnership is important for us. It involves:

• Investment in tailoring portal data to meet MPI research needs

• MPI focus on quality assurance processes – we value the pressure

© GS1 2015

• Regular data audits, collaborative review points and reporting

• Full transparency – e.g. pass through of market sales data costs

• Long term horizon 4 plus 4 year contract – enable productivity and innovation

16
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Product claim substantiation launched in NZ

Collaborative industry initiative to help: 

• Make access to Hazardous Product Safety 
Data current and easyData current and easy

• Substantiate product claims under the Fair 
Trading Act

A digital repository (GS1's MediaLibrary) will:

• Store and share claim documents with 
trade partners and internally 

© GS1 2015 17

• Keep documents up to date e.g. ensure 
renewal of certification documentation

This will contribute to work place safety and 
consumer protection outcomes

Where to with information for consumers, 
researchers and policy makers?

The future is now – what can we adopt and adapt from offshore?

© GS1 2015 18
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We have smartphones – but do we scan?

Source
AERU data 
base

© GS1 2015 19

base

Digital to Physical – The GS1 Digital Link standard –
likely to increase usefulness of scans

• A single “barcode” used for 
multiple functions

• Links multiple sources of real time 

Consumer Facing Data Example 

u p ou o a
information:

- Consumers
- Logistics partners
- Retailers
- Manufacturers

© GS1 2015 20

Source evrythng.com/news/
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Meeting consumer and research industry demand for 
intelligent food data will be multi-channel and segmented

• Read symbol online, in 
supermarket isle and/or scan 
barcode for more informationbarcode for more information

• Health Star Rating great but 
averaged information for some 
purposes

• Future smart algorithms for 
analyses of food product data 
for just what you want

© GS1 2015

• We are piloting to understand 
applications in NZ context 

21

© GS1 2015 22
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Questions welcome

© GS1 2015 23
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Technical Session B: Towards an Updated Pacific Islands Food 
Composition Database

 █ Pacific Islands Food Composition Tables - Past, Present and Future

Ann Hayman 

Abstract
The Pacific Islands Food Composition Tables (PIFCT) second edition was published in 2004 following 
extensive laboratory analysis at the Institute of Applied Sciences laboratory (IAS) of the University of the 
South Pacific in Suva, Fiji, under an FAO Technical Cooperation Programme project during 2002-2004. In 
the meantime, food consumption patterns and the foods available in the Pacific region have changed. A 
feasibility study to update the PIFCT is being conducted during 2019 by FAO through a regional project with 
Fiji, the Republic of the Marshall Islands, Solomon Islands, Samoa, Tonga and Vanuatu in collaboration with 
IAS. Options for new foods and compositional components, current analytical capability, analytical capacity 
development, sampling logistics, data compilation, publication format and budget are being developed. The 
information will inform a project concept note document suitable for mobilization of donor funds for the PIFCT 
third edition update.

Past
The first edition PIFCT published in 1987 built on earlier compositional tables prepared by the Fiji School of 
Medicine and the South Pacific Commission from the 1950s and 60s. Laboratories in Fiji and Papua New 
Guinea contributed significantly to analysis of many of these Pacific foods. The work since the onset has been 
supported by broad collaboration from donor organisations and countries in the Pacific region (slide 10). 
During 2002 – 2004 a FAO regional project with Fiji, Vanuatu, Solomon Islands, Samoa and Tonga aiming 
to improve food security and food quality and safety in Pacific Island Countries (PICs); enhance trade by 
strengthening food composition and contaminant data generation, compilation and dissemination; achieve 
international accreditation for laboratories; and upgrade the skills base of technical personnel produced the 
second edition of the PIFCT. Much of the food analysis was done by IAS in Suva, which achieved international 
accreditation.

Present
The current PIFCT (second edition 2004) contains data for 22 nutrients (water, energy, protein, fat 
carbohydrate, dietary fibre, minerals, vitamins and cholesterol) in more than 900 foods from PICs e.g. 
arrowroot flour, banana, breadfruit, cassava, jakfruit, pandanus flour (slides 2 – 6). In the fifteen years since, 
the need for up to date and relevant food composition data has not diminished. However, with the passage of 
time the data is not as relevant now as it was in 2004.  Continued changes in lifestyle and food habits, and a 
greater diversity of readily available imported processed foods has left gaps between the foods in the tables 
and foods commonly consumed.  Locally grown agricultural and new locally produced food products are 
another source of food in PICs that are missing from the tables. 
There are many uses for the food composition data e.g. in Fiji it has been used in dietary intake surveys, 
research on micronutrient status of women, food labelling, meal planning and a locally available “My Kana 
App” to promote healthy eating habits amongst the people of Fiji.
During 2019 an FAO regional feasibility study to update the PIFCT with Fiji, Republic of the Marshall Islands, 
Samoa, Solomon Islands, Tonga and Vanuatu is being carried out by IAS to inform a project concept note 
document suitable for mobilization of donor funds for the update. Pacific food composition data aligns with 
United Nations Sustainable Development Goals 2, 3, 12, 13, 14 and 15 (slide 17). Options being considered 
by the IAS study include new foods and compositional components for inclusion in the PIFCT, current Pacific 
analytical capability and development of food testing capacity, sampling logistics from a multitude of PICs 
for analysis at one or two central laboratories, capability for data compilation, and publication in print and 
electronic database format together with cost information. Project completion is expected three years after 
securing funding.
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Future
An initial draft of the options paper for updating the PIFCT was considered during a workshop held at IAS/
USP with stakeholders (the six countries in the regional project, WHO, SPC, FAO) in Suva in May 2019 and 
is currently being completed by IAS. Inclusion of fatty acid profile and trans fat was fully supported, while 
strong interest was expressed from some stakeholders for antioxidants, iodine, sugars, glycaemic index and 
contaminants.
Commonly consumed foods not in the current PIFCT include traditional and indigenous foods, local 
biodiverse or new agricultural varieties, take away foods, imported food and food exports. Agreement was 
strong to ensure compositional data for unique biodiverse agricultural varieties is preserved and presented 
separately from any regional compositing of data in the updated tables. 
Countries participating in the workshop put forward foods to include in the updated PIFCT (slides 22 to 28). 
The slides are examples across a range of different food types and show traditional foods from Vanuatu and 
Samoa, takeaway and multi-cultural restaurant food from Samoa, Samoan exports, locally grown produce 
from Samoa and the Solomon Islands, and examples of imported processed food in the Solomon Islands 
commonly available throughout PICs. The IAS study is systematically reviewing proposed food lists from 
PICs, and it is expected further requests will be submitted when the food analysis component of the update 
project is underway. 
Pacific laboratories with food testing capacity are the IAS/USP laboratory in Suva and the Scientific Research 
Organisation of Samoa (SROS) in Apia.  IAS has international accreditation for all the nutrients in the current 
PIFCT and is building capacity for analysis such as fatty acid profile. SROS has international accreditation for 
many of the current nutrients and continues to build capacity for vitamins and minerals.
Capacity development in the remaining PICs contributing food for analysis will focus on preparation and 
dispatch of samples, linking with Standard Operating Procedures under the guidance of the analytical 
laboratory in Fiji or Samoa.
The updated PIFCT will include compilated analytical data from desk review research of published and grey 
Pacific food composition literature and relevant “borrowed” food composition data, such as for imported food.
Efforts will be made to ensure the updated PIFCT data is representative of food from as many Pacific Islands 
as possible. Logistically data is more difficult to obtain for food in PICs not participating in the regional project 
compared with from Fiji, Republic of the Marshall Islands, Samoa, Solomon Islands, Tonga and Vanuatu. 
Networks such as OCEANIAFOODS within the International Network of Food Data Systems (INFOODS) are 
important to assist in casting the net as widely as possible. 

Reference
Dignan C, Burlingame B, Kumar S, Aalbersberg W: The Pacific Islands food composition tables, second edition Rome: FAO; 2004.
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The Pacific Islands Food 
Composition Tables – PastComposition Tables – Past, 

Present and Future
Ann Hayman

FAO Food Safety and Nutrition 
C lConsultant

INFOODS: OCEANIAFOODS 
Smarter Data September 2019

OCEANIAFOODS Smarter Data 2019

Present

• 900 foods900 foods
• 20 food groups
• 22 nutrients
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20 food groups, 22 nutrients

OCEANIAFOODS Smarter Data 2019

20 food groups, 22 nutrients

OCEANIAFOODS Smarter Data 2019
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OCEANIAFOODS Smarter Data 2019

OCEANIAFOODS Smarter Data 2019
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Fiji - Use of FCT Data in Dietary Intakes

Source: Fiji 
National Food and 
Nutrition Centre

Use of PIFCT in Fiji 

Research
My Kana App

FOOD CHARTS

Food 
Labelling

Dietitians in meal 
planning

Source: Fiji National Food and Nutrition Centre 
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Past: History of Pacific Island Food Composition

1950s  Analysis by SPC (South Pacific Commission)

h l f d “ d1960s  Fiji School of Medicine “Food 
Compositional Tables for use in the South Pacific” 
– 200 foods, borrowed values

1970s  Concern about NCD increase

1980s Tables reprinted work on new table1980s  Tables reprinted – work on new table

1987 Publication of First Edition of “Pacific 
Island Food Composition Tables”

2004    Publication of Second Edition

Past – Input to development of the PIFCT and 
donors since the 1940’s
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2002 ‐ 2004 PIFCT regional project   
• Regional FAO project in Fiji, Vanuatu, Solomon 

Islands Samoa and TongaIslands, Samoa and Tonga
• Aims;

– to improve food security and food quality and safety 
in Pacific Island countries

– to enhance trade by strengthening food composition 
and contaminant data generation, compilation and g , p
dissemination

– achieving international accreditation for laboratories 
and 

– upgrading the skills base of technical personnel.
OCEANIAFOODS Smarter Data 2019

Some of the  tasks of the 
2002/2004 project:

f ll h f l d f d blto fill gaps in the Pacific Islands food composition tables

to publish an updated version of the PIFCT tables

to develop food analytical skills in Pacific nations

OCEANIAFOODS Smarter Data 2019

to develop food analytical skills in Pacific nations

to support the IAS/USP laboratory to achieve international 
accreditation
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PIFCT 2nd edition workshop in Suva 2002/2004

REGIONAL FAO TCP PROJECT

Feasibility study to update the Pacific 

Islands Food Composition Tables
(January – December 2019)(January  December 2019)

Fiji, Republic of the Marshall Islands, Samoa, 
Solomon Islands, Tonga, Vanuatu
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Outputs:
• Feasibility study and needs assessment to update and 
publish the Pacific Islands Food Composition Tables (3rd 
edition) – Institute of Applied Sciences/University of the 

South Pacific Suva
• Project Document to update and publish the Pacific Islands 
Food Composition Tables (3rd edition) – FAO Sub‐regional 
Office for the Pacific Islands

Activities:
• Desk review, and background options paper to establish the 
scope of new foods and nutritional test methods for the 
PIFCT update.

OCEANIAFOODS Smarter Data 2019

p
• Consultation with stakeholders on proposals to update the 
PIFCT and finalization of the scope of the update

• Produce a project document suitable for mobilization of 
donor funds

Project 
document

– Background
– Outcome, outputs document 

suitable for 
mobilization 

of donor 
funds to 
d t th

(aims/objectives/deliverables)
– Workplan of activities
– Resources
– Implementation plan
– Budget

update the 
PIFCT



SMARTER DATA 2019 | Auckland, New Zealand page 122

13/09/2020

9

PIFC update linkages with donors
• Health – NCDs, micronutrient deficiencies, triple 

burden of malnutrition in the Pacific region
• Climate change/environment sustainability
• Biodiversity/food securityBiodiversity/food security
• Indigenous people culture
• United Nations Sustainable Development Goals

SDG 2 Zero hunger
SDG 3 Good health & well-being
SDG 12 Sustainable consumption and production
SDG 13 Cli t tiSDG 13 Climate action
SDG 14 Life below water
SDG15 Life on Land

PIFCT update workshop at IAS/USP Suva May 2019
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Present  Future
PIFCT 2nd edition 2004 PIFCT 3rd edition 2022

• Updated 
– nutrients
– foods

• Obtained from
– new analytical data
– compilated analytical data 

from published and grey 
literature
b d d– borrowed data

• Readily accessible online 
– Print format PIFCT
– Electronic PIFC Database

New nutrients/composition data
• Must haves 

– fatty acid profilefatty acid profile
– trans fat

• Nice to haves
– antioxidants
– iodine
– sugarssugars
– glycemic index

• Under discussion
– contaminants – heavy metals, pesticides

OCEANIAFOODS Smarter Data 2019
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Foods not in the PIFCT
l d f d• Commonly consumed foods

• Traditional foods
• Indigenous people's foods
• Local and biodiverse agricultural produce
• New agricultural produceNew agricultural produce
• Take away food
• Imported food
• Exported foods

OCEANIAFOODS Smarter Data 2019

Foods to include from Vanuatu…..

• Simboro‐ bananaSimboro banana 
(cassava) island 
cabbage, coconut 
milk

• Dragon Plum 
(Nakatambol)  

Source: PIFCT workshop May 2019
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d

• Chicken and chips
• Fish and chips
• Deep‐fried mutton 
• Deep‐fried sausage (beef, pork, vegetarian)
• Charcoal BBQ (chicken, lamb, turkey tails) sold at BBQ stalls
• All food items on McDonalds’ menu

Takeaway foods – Fast Foods

Indian, Chinese, Japanese, Thai, Malaysian, Italian food 

Foods to 
include 
from 
Samoa…..

• Butter chicken 
• Korma (Chicken/Lamb)
• Tandoori chicken 
• Beef vindaloo
• Beef rogan josh
• Tikka masala (Lamb/chicken)
• Fried rice (combination/seafood/chicken/beef)
• Sweet and sour (pork/beef/chicken/fish)
• Chow mein (beef/seafood/chicken/pork/mutton)
• Laksa (seafood/chicken)
• Fried dumplings (pork/chicken/vegetarian)
• Fried samosa (pork/chicken/vegetarian)

Source: PIFCT workshop May 2019

• Fried samosa (pork/chicken/vegetarian)
• Fried Spring rolls  (pork/chicken/vegetarian)
• Sushi 
• Sashimi 
• Tempura prawns
• Spaghetti Bolognese 
• Carbonara (chicken/prawn)
• Seafood marina 
• Eggplant parmigiana 

d

• Keke Pua'a (steamed pork dumplings)
• Keke Saiga (savoury biscuit)

Commonly consumed foods

Traditional foods

Foods to 
include 
from 
Samoa…..

• Vaisalo (coconut meat + coconut milk +  
sago + sugar, boiled)

• Supo esi (ripe pawpaw + water + sago, 
boiled)

• Koko esi (ripe pawpaw + Samoan Cocoa + 
water + sago + coconut cream, boiled)

• Koko rice (rice + Samoan Cocoa (or other 
imported cocoa powder) + water + sugar +

Source: PIFCT workshop May 2019

imported cocoa powder) + water + sugar + 
coconut cream, boiled)

• Coconut biscuits (masi popo)
• Raw fish in coconut cream (oka)
• Raw fish in sesame oil and Kikkoman soy 
sauce (poke)
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d

• Breadfruit flour 
• Taro/Banana and Breadfruit Chips
• Kokoloa ( Chocolate)

Exported foods

Foods to 
include 
from 
Samoa…..

• Savaiian Palusami (Can)
• Samupopo ( Samoan Jam)
• Koko Samoa (cocoa beans)
• CCK roasted Samoan coffee bean

i i bi

Agricultural/garden produce

Source: PIFCT workshop May 2019

• Fruits: Vi, Abiu
• Green vegetables:  Kang Kong, sweet 
potato tips, pumpkin tips, watercress

• Local Nuts: Lopa
• New varieties of Taro

Foods to include from the Solomon 
Islands …..

Ofenga
Pseuderanthemum

Megapode egg
• Well known in Savo

whartonianum (Acanthaceae)

Planted in the garden or 
hedge and accessible and 
available at all times..

Well known in Savo
Island

• Sold at the market
• Very good source of 

protein

Source: PIFCT workshop May 2019
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Foods to include from the Solomon 
Islands …..

Beverages
• Available in all shops

S ld t  h  i• Sold at a cheap price
• Sold to school students Noodles

• Very cheap, available in all 
local shops

• Families use these for 
flavouring soups and stewsflavouring soups and stews

• People consume this daily 
by adding it to cabbage 
even if there is no canned 
tuna

Source: PIFCT workshop May 2019

Food sampling capacity 
developmentdevelopment

• Food sampling centres in four countries
• Preparation and dispatch of samples
• Standard Operating Procedures (SOP) 
• Sampling room within the structure of an 

already established organisation

OCEANIAFOODS Smarter Data 2019
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Food testing capacity 
developmentdevelopment

• Scientific Research Organisation of Samoa 
(SROS) plan to further develop analytical skills

I ISO 17025 dit ti f• Increase ISO 17025 accreditation scope for 
Food Chemistry

OCEANIAFOODS Smarter Data 2019

INFOODS AND 
OCEANIAFOODSOCEANIAFOODS

• http://www.fao.org/inf
oods/infoods/regional‐
data‐
centres/oceaniafoods/en/
• INFOODS is a 
worldwide network of 
food composition expertsfood composition experts 
aiming to improve the 
quality, availability, 
reliability and use of food 
composition data.

OCEANIAFOODS Smarter Data 2019
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Thank you

Contact us 
Ann.Hayman@fao.org

OCEANIAFOODS Smarter Data 2019
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 █ Feasibility study to update the Pacific Islands Food Composition Tables

Dr Vincent Lal
Authors: Vincent Lal, Ann Hayman, Johann Poinapen and Jeremiah Koroijuita 

The Institute of Applied Sciences of the University of the South Pacific is conducting a feasibility study and 
needs assessment to update and publish the 3rd edition of the Pacific Islands Food Composition Tables 
(PIFCT) in consultation with FAO SAP and representatives from Fiji, Marshall Islands, Samoa, Solomon 
Islands, Tonga and Vanuatu governments. The information obtained will be used by FAO SAP to design 
and prepare a Project Document for the subsequent project to update the PIFCT. As part of the feasibility 
study, the Institute of Applied Sciences will conduct desk top reviews and undertake preliminary laboratory 
analysis and in consultation with all stakeholders make significant contribution towards updating the PIFCT 
in the subsequent project. The current study will allow countries to prepare a list of foods for inclusion in the 
updated PIFCT, with special emphasis on commonly consumed foods, traditional foods, new agricultural 
produce, seafood, beverages and foods of importance not in the current PIFCT. Initial findings on the 
nutrional value of the new foods to be considered for the 3rd edition of the PIFCT is presented in this study.



SMARTER DATA 2019 | Auckland, New Zealandpage 131

13/09/2020

1

Feasibility study to update the Pacific Islands Food 
Composition Tables and initial findings on nutritional 

values from the new list of foods

3 ‐ 5 September
Auckland, New Zealand

SMARTER DATA 3 – 5 September 2019 – Dr. Vincent Lal (Fiji)

Outline

 Introduction
 Objective  
 Outcomes 
 Options paper
 Preliminary information
 Acknowledgement  
 Conclusions 

SMARTER DATA 2019 Slide 2
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Introduction

 USP‐IAS is the largest institute at the University of the South Pacific
 Self‐funded with 70 staff in 6 different Units
 Largest Unit is the analytical laboratories with 27 staff
 The Food laboratory has 7 dedicated technicians 
 Food nutrition tests accredited since 2004
 Experience from 2004 PIFCT and 2019 Feasibility study
 Expanding with new tests e.g. FT‐IR, ICP‐OES, LC‐MSMS, GC‐MS

SMARTER DATA 2019 Slide 3

Objective

 Conduct a feasibility study and needs assessment to update and
publish the 3rd edition of the Pacific Islands Food Composition Tables
(PIFCT)

SMARTER DATA 2019 Slide 4
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Outcomes

 List of new foods
 List of new compositional components and test methods
 Analytical capability for data generation in the Pacific
 Capability for data compilation
 Identify and verify proposals for implementation of the PIFCT update Identify and verify proposals for implementation of the PIFCT update 
project
 Country proposals for the implementation of the PIFCT update project, 
including provision of samples
 PIFCT and PIFC Database 3rd edition publication options

SMARTER DATA 2019 Slide 5

Options paper

 The key outcomes or activities are evaluated based on desk‐top 
review, consultation with stakeholders, timeline, budget as well as 
developing sustainability or long term solutions to each option

SMARTER DATA 2019 Slide 6
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Preliminary information

 List of new foods from each PIC
 Some analytical data (part of laboratory and final report)

SMARTER DATA 2019 Slide 15
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Agenda Item 4 Country Presentation
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Item Test

Moisture 
(g/100g)

Total fat 
(g/100g)

Saturated fat 
(g/100g)

Trans fat 
(g/100g)

Carbohydrate 
(g/100g)

Sugars 
(g/100g)

Sodium 
(mg) Protein (g/100g)

White bread slice (NZ) 36 3 0.7 0 51 5.5 450 5.2

SMARTER DATA 2019 Slide 20

Bottle garlic woolworths 52 0.7 0.1 0 30 1.2 510 3
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Conclusions

 USP‐IAS as a service provider in consultation with FAO, WHO, SPC and 
PICs will deliver the options paper, consultation workshop report, 
facilitate the formation of the working group, list of test and final 
reports to scope the update project 

SMARTER DATA 2019 Slide 21
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 █ Importance of food composition data to improve nutrition outcomes 

Dr Jimaima Lako 
Authors: Dr Jimaima Lako and Maca Rokomalani

Abstract:
A comprehensive Food Composition data could be developed to contain a comprehensive list of all the 
nutrients, non-nutrients and bioactive components of all the varieties and types of foods that are available, 
sold and consumed by the Pacific regional population. Such comprehensive food composition data should be 
able to identify specific foods and nutrition-health related challenges as well as provisions for solutions. For 
example, foods with a less healthy profile, nutrient profiles are to be developed to specify threshold amounts 
for example saturated fat, trans-fat, cholesterol, sodium or sugar for awareness.
Subsequently, with increasing number of people relying on community, commercial, public and private 
catering, food outlets, fast-food takeaways and restaurants for food consumption and nutrient supply for their 
respective consumers,  provision and access to the Pacific Food Composition data or a public user friendly 
Food Composition software to be made available for appropriate menu planning applications to these food 
service companies. 
With the emergence and prevalence of various types of food and nutrition related diseases including 
NCD among the Pacific Island countries, it is important that the Pacific Food Composition data is to be 
comprehensive enough to match the nutrition-health status and health needs of the community and 
population. 

Introduction
The Pacific region’s food system is in transition. Remote and scattered island communities that traditionally 
relied entirely on local crop production and fishing to sustain their daily diets, and for traditional and 
ceremonial obligations and livelihoods have now dependent of imported processed foods, that have 
impacted their health and well-being.  The change in the food system is threatened by decline in agricultural 
production, overfishing, increase dependence on imported processed foods that encourage consumption of 
energy dense foods which are high in fat, sugar and salt, and exacerbated by the impact of climate change. 
These have resulted in the high incidence and prevalence of double burden diseases; both micronutrient 
deficiencies and over-nutrition. Hence, the question to be asked “Is the current Pacific Food Composition 
data sufficient to improve nutrition challenges?

Major Nutrition Related Diseases in the Pacific Islands
Forty per cent of the Pacific Islanders have been diagnosed with a non-communicable disease, and 
accounting for three-quarters of all deaths in the Pacific and utilizing 40-60% of health care expenditure.
Studies have shown that the Pacific Islanders are among the highest in the world in the rates of non-
communicable diseases, while also experiencing high levels of micronutrients deficiency diseases 
and malnutrition (World Health Organization, 2008). Non-communicable diseases including diabetes, 
hypertension and cancer are prevalent amongst the adult Pacific Island population which accounts for 70-
75% of deaths prematurely (Hughes and Lawrence, 2005). Micronutrient deficiency diseases are common 
amongst women and children especially iron deficiency anaemia, iodine deficiency disorder and vitamin 
A deficiency, while malnutrition in the form of stunted and underweight occur amongst preschool children 
(Hughes and Mark, 2009).  The increasing rates of these nutrition related diseases have been associated 
with the dietary and nutrition transition from nutrient-dense traditional foods of root staples, coconuts, fruits 
and vegetables and seafood; rich in vitamins and minerals, low in sugar and high in fiber to a culture of 
dependence on processed and imported foods that are calorie dense, full of fat, sugar and salt (Lako, 2001; 
Lako and Nguyen, 2001). The cultural changes that changed the sources of food supplies and the declined 
self-sufficiency appear to correlate with the increasing use and consumption of imported and processed 
foods and the increase in non-communicable diseases have also been highlighted by Hughes and Lawrence 
(2005), Ulijaszek (2005) and Brownell and Yach (2006).  
Fiji, Tonga and Samoa top the % deaths from NCD at 84%, 83% and 81% respectively, while Papua New 
Guinea was the lowest at 56%. Obesity as one of the risk factors for NCD revealed that Nauru top the list at 
61% followed by Cooks, Palau, Marshall, and Tuvalu at 55%, 55%, 52%, 51% respectively, while the lowest 
was Papua New Guinea at 19%, followed by Solomons and Vanuatu at 21% and 24% respectively. The data 
appears to demonstrate that the more developed countries have higher % NCD related deaths and obesity 
compared to less developed countries (Table 1).
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Imported, Processed Foods and Beverages Available in the Pacific Island Region
With the emphases on trade and economic development, there are various types of imported and processed 
foods and beverages are on sale and readily available in the Pacific Island communities to date. Studies 
have shown that the sales of processed foods and beverages between 2004 and 2018 in upper-moderate 
income countries (U-MIC) (such as American Samoa, Fiji, Nauru, Samoa, Tonga, Tuvalu - Figure 1) and the 
lower-middle income countries (L-MIC) (such as Kiribati, Papua New Guinea, Solomon Islands and Vanuatu - 
Figure 2) increased with Fiji topped the list at 28%, followed by Nauru at 14% (Sievert, 2019). The most rapid 
growth in sales of processed foods was observed in all L-MIC with the average of 40% increase over the 14 
year period, with Papua New Guinea having the highest level of growth at 56%. The two highest processed 
foods on sale were the various types of Baked Goods and assorted Edible Oils. The availability and the 
sale of these processed and imported foods in these countries may imply that these various categories of 
processed food are consumed by the Pacific Island people, hence need to be included and listed in the 
Pacific Food Composition Table or Database. 
A similar food survey conducted in 2015 in three major supermarkets in Fiji (Tamani et al., 2015) revealed an 
average of 42 different categories of imported foods and processed foods with approximately 191 different 
brands available in these supermarkets (Table 2). The data also showed that about 58% (average) of the 
imported foods and processed food products were sold and available in these supermarkets, while 42% 
were locally produced. The high levels of imported foods and processed foods in Fiji reflect the heavy import 
dependent.
These data demonstrated the wide range of varieties of food with various brands within a food category, 
which may suggest that the Pacific Food Composition Table or Database should include all the varieties 
and brands of processed and imported foods available and consumed in the various countries in the Pacific 
Islands.   
Overall, imported foods available in the three major supermarkets in Fiji originated or manufactured from 28 
countries with the most from New Zealand (48%). Other countries with substantial amounts include Australia, 
Malaysia, China and Thailand while minimal originated from Singapore, Italy, Argentina, South Africa, 
Denmark, Solomon Islands,  Shrilanka, USA, Brazil, Indonesia, Philipines, India, Vietnam, Spain, Canada, 
Peru, Korea, Belgium, Hong Kong, Hawaii, Turkey and Hungary as shown in Figure 3. Similar data was 
also collected by Snowdon etal., (2013), which revealed the high number of imported and processed foods 
available in Fiji, Guam, Nauru, New Caledonia and Samoa which originated from 54 importing countries 
including the 28 countries identified above. 
The heavy import dependent from various countries may suggest that the Pacific Food Composition Table or 
Database need to incoorporate foods from the major importing countries. 

Diets of the Pacific Island People
Studies have confirmed the shift in the dietary and nutrition intake of the people in the Pacific Islands from 
nutrient-dense traditional foods such as root staples, dark green leaves, fish, seaweeds, shellfish, crabs and 
assorted seasonal fruits to more energy-dense processed and globalized foods packed with high fat, sugar 
and salt (Lako, 2001; Lako and Nguyen, 2001; Sievert et al., 2019). These affected the composition of the 
nutrients and non-nutrients in the diets of the people as reflected in Table 2 that may have contributed to the 
development of NCD and micronutrient deficiency diseases, experiencing today.
It is interesting to note that most Pacific Islands such Fiji, Tonga, Samoa and Solomon Islands still consume 
the various species and varieties of traditional starchy staples daily in order of frequency; cassava, breadfruit, 
taro, cooking bananas, sweet potato and yam. Additional energy also come from cereal starchy staples 
includes bread, breakfast crackers, breakfast cereals and noodles as these are also consumed daily.  Fruits 
consumed include mango, pawpaw and bananas, while assorted vegetables include green leafy and other 
vegetables provided assorted vitamins, minerals and non-nutrient bioactive components shown in Table 3. 
Fish and other sea foods and meat provided proteins and assorted amino acids, while fizzy, sugary drinks 
and sugar further contributed more calories and energy (Fiji National Nutrition Survey, 2015). 
Given the various species and varieties of local foods consumed, it is clear that the PIFC tables do not 
have the data for these varieties and species of local foods, which may need to be considered. Similarly, 
the addition of non-nutrient bioactive components including flavonoids and carotenoids may also need to be 
considered. Such information will provide information on health protective status or NCD susceptibility of the 
population, which help people to select food based on these bioactive components and levels.  
Similarly, with countries that are import dependent such as Nauru may help them import fruits and vegetable 
that are non-nutrient and bioactive rich. This is to improve nutrition intake especially with 93.7% of the 
population eating less than 5 servings of fruit and vegetables a day.
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Food Service Meals 
Eating foods away from home has also become popular in the Pacific Islands, especially with working people 
and school living in the urban areas. For example, a study conducted by Lako (2016) in Nauru revealed the 
school children are provided with free lunches by approved caterers and consume Chinese take away with 
their families for 2-3 meals/day. 
Similarly, a study by Wate et al., (2013) identified over 25% of school children were frequent consumers of 
takeaways for dinner. 
Likewise, due to distance to work places and busy work schedules, commuting early to work in the morning 
have encouraged working people to have breakfast and lunch in restaurants and cafes. This is evident in 
the increasing number of restaurants being established and in operation in communities, towns and cities as 
observed in Nauru as shown in Table 4.
This may mean that common recipes served in restaurants and cafes could also be included in the Pacific 
food composition table. (Wate et al., 2013)

Existing Pacific Island Food Composition (PIFC) Table and Gaps
Given the prevalence of non-communicable diseases such as diabetes, hypertension and cancer while also 
experiencing high levels of micronutrients deficiency diseases and malnutrition, it is apparently clear that the 
existing PIFC table is not sufficient and limited in its information to address these nutrition related diseases. 
The existing PIFC table is the only food composition table in the region, and hence expected to fulfill 
the requirements for the assessment of diet quality, development and application of food-based dietary 
guidelines as well as the development of relevant tools for public health nutrition and dietary interventions 
to match up with nutrition related disease listed above. The existing contents and tables in the PIFC table 
appear to be over 50 years of its use in the Pacific Islands which a total review. It contains tables that were 
the reprints of 1960’s and 1983 Food Composition tables that borrowed some data from the United Kingdom, 
United States of America, Australia and Latin America (Dignan et al., 2004). In the case of the original Pacific 
Island foods, composite sampling and data had been used which limits the varieties of the same food types 
available and consumed in the Pacific. For example, there are over 15 varieties of taro and sweet potatoes 
available in the Pacific easily identified by the colours of their flesh, which also indicated the high levels of 
various non-nutrient bioactive components present in them.
Similarly, there are lots of imported and processed foods and beverages on sale and are available in the 
Pacific Island communities, as well as common recipes and meals served in restaurants and cafes need to 
be reflected in the Pacific Food Composition Table. 
Therefore the gaps identified include the following; common varieties of fresh local foods; and various 
processed and imported foods, common meals and recipes served in restaurants, important chemical 
components including saturated fats, unsaturated fats, trans-fats, omega-fats; glycemic index and the 
important non-nutrient bioactive or phytochemical components including flavonoids, carotenoids and 
anthocyanins.  

Conclusion
There is a mismatch in the food information, data available in the existing PIFC table, foods available and 
consumed by the Pacific Island people, and the incidence and prevalence rates of nutrition related diseases. 
Hence, the need to bridge the gaps and to include necessary information to ensure relevance to the health 
needs of the people. Perhaps, this information needs to be highlighted at the Pacific Leaders Forum meeting 
that may enable and facilitate the access of funds for the revision of the PIFC data focusing on improving 
Pacific regional population nutrition outcomes.
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– Pacific Food Systems in Transition
• Public health 
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• Food trade 
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Beverages available in the Pacific Islands

• Food Labelling in Pacific Food Processing
• Food Service Industry Meals
• Dietary transition in the Pacific Island 
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Pacific Food Systems in Transition

Food transitions – Decline in local
production. High dependence on
imports (e.g. 90% RMI); increase in
dietary energy supply(9%, Fiji)

Under-nutrition – High 
levels of stunting (29% 
Vanuatu). Micronutrient 
deficiency - Vitamin A 
deficiency (17% Tonga); 
Iron deficiency anaemia 
(39% Solomon Islands)

Dietary transitions – Declining
consumption of traditional nutrient
dense root crops, fruits, vegetables,
& fish; Rising consumption of
processed foods (imported) high in
fat, salt, sugar, alcohol

Over-nutrition – Obesity (54% 
Samoa). NCDs – diabetes (30%, 
Fiji), hyper-tension (22%, 
Samoa); high cost of treatment 
(22.1% RMI)

Pacific Islanders’ relationship with local food & fish is changing. Demand for
food; fresh and processed is expected to double by 2050 due to rapid
population growth (1.3%/yr), urbanisation (3.8%/yr).

• Is the Pacific Food Composition 
(PFC) data sufficient to address 
these challenges?

• How can the PFC data improve 
Nutrition Outcomes of the Pacific 
people?
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– Clinical practice (PFC/FW)
• Analysing the diets of patients 
• Devising special diets for patients 

– Epidemiological research 
(PFC/FW) 
• Public health and education 
• Monitoring food and nutrient 

availability 
• Public health assessment and 

dietary surveys 
• Development of dietary guidelines 
• Food regulations and food safety
• Consumer education
• Educational materials 

The various w
ays in w

hich Food 
Com

position data are used;
Public Health- Despite the use of PFC data: NCD Related Deaths and 

Prevalence in the Pacific Islands remained high
Country Total (NCD% all

deaths)
Year Total M F

Fiji 5500 (84%) 2016

2015
2014

% Obesity18+ - 30
%NCD deaths=84;34%-CVD, 22%D, 9%C, etc
% RBP- 20
% RBG - 17

25

21
15

35

20
18

Tonga 520 (83%) 2016

2015
2014

% Obesity18+ - 46
%NCD deaths=83;24%-CVD, 13%D, 19%C, etc
% RBP -22
% RBG - 22

39

23
19

53

21
25

Samoa 770 (81%) 2016

2015
2014

% Obesity18+ - 46
%NCD deaths=81;34%-CVD, 9%D, 15%C, etc
% RBP -22
% RBG - 23

38

24
21

53

20
25

Micronesia
(Federated
States)

480 (75%) 2016

2015
2014

% Obesity 18+ -42;
%NDC deaths=75;32%CVD, 9%D, 12%C
% RBP- 21
% RBG - 18

36

22
16

47

19
20

Vanuatu 980 (74%) 2016

2015
2014

% Obesity18+ - 24
%NCD deaths=74 ;33%-CVD, 6%D, 15%C, etc
% RBP -20
% RBG - 13

19

21
13

28

20
13

Source: Adapted fromWHO, 2018
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Country Total (NCD%
all deaths)

Year Total M F

Solomon
Islands

1900 (69%) 2016

2015
2014

% Obesity18+ - 21
%NCD deaths=69 ;29%-CVD, 7%D, 13%C,
etc
% RBP -17
% RBG - 11

16

17
10

25

18
12

Kiribati 510 (64%) 2016

2015
2014

% Obesity 18+ -46
%NCD deaths=64; 23%CVD, 10%D, 9%C
% RBP- 21
% RBG - 22

41

23
22

50

18
22

Papua New
Guinea

31,400 (56%) 2016

2015
2014

% Obesity18+ - 19
%NCD deaths=56 ;24%-CVD, 4%D, 12%C,
etc
% RBP -20
% RBG - 12

15

20
12

24

20
12

Source: Adapted fromWHO, 2018

Cont

Country Total (NCD% all
deaths)

Year Total M F

Nauru Not Available
(NA)

2016
2015
2014

% Obesity 18+ -61
% RBP -20
% RBG - 29

59
23
30

63
17
28

Cook Islands Not Available
(NA)

2016
2015
2014

% Obesity 18+ – 55
% RBP- 21
% RBG - 27

52
24
27

59
19
26

Marshall
Islands

Not Available
(NA)

2016
2015
2014

% Obesity 18+ -52
% RBP -20
% RBG - 21

48
23
20

57
18
21

Niue Not Available
(NA)

2016
2015
2014

% Obesity 18+ -49
% RBP -23
% RBG - 26

44
25
26

55
22
27

Palau Not Available
(NA)

2016
2015
2014

% Obesity 18+ -55
% RBP -22
% RBG - 23

51
25
25

58
19
21

Tuvalu Not Available
(NA)

2016
2015
2014

% Obesity 18+ -51
% RBP -23
% RBG - 23

46
25
22

56
22
24

Source: Adapted fromWHO, 2018

Cont
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High Dependency on Imported and Processed Foods 
and Beverages

The Upper-Moderate Income Countries Per Capita Processed Food Sales

Source: Sievert, 2019

The Lower-Moderate Income Countries Per Capita Processed Food Sales

Source: Sievert, 2019
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% Imported Foods and Processed Foods in Three 
Major Supermarkets in Fiji

Supermarket Major 
Food 
/Food 
Product 
Category 

Food 
Product 
Brand

Imported 
Food/Food 
Product (%)

Locally 
Produced 
Food/Food 
Product (%)

1 36 269 62% 38%
2 51 169 52% 48%
3 38 136 53% 47%
Average 42 191 58% 42%

Source: Tamani et al., 2015

Major Food Importing Countries For the Three Major Supermarkets

Supermarket 1 Major Importing 
Countries 

43%

43%

14%

Supermarket 3 Major Importing Countries

ASIA
NZ/AUS
OTHERS

Supermarket 2 Major Importing 
Countries

Source: Tamani et al., 2015
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Food Labelling is Poor in Pacific Food Processing 
Industry

• Most local food industries are not aware of the Pacific 
Food Composition, hence do not use it

• Those who are aware still do not use it because it does 
not contain the specific species or varieties of foods 
they are processing; e.g. cassava yellow, sweet potato 
orange or purple, etc.. limited in local food species
– Health chemical components for marketing of the 

products not available

Dietary Transition of the Pacific Island People

Nutrient/Food 
Composition

Hunter-gather diet Traditional Fijian 
diet

Contemporary Fijian 
diet

Protein (%) High (19-35) Low (12) Moderate (16)
Carbohydrate (%) Moderate (22-40) High (75) Moderate (52)
Total fat (%) Moderate (28-47) Low (13) Moderate (33)
Saturated fat Moderate High High
Monounsaturated fat High Low Moderate
Polyunsaturated fat Moderate Moderate High
Omega-3-fat High High Low
Total fiber High High Low
Fruits and vegetables High High Low
Nuts and seeds Moderate Moderate Low
Salt Low Low High
Refined sugars Low Low High
Glycemic load Low Moderate High

Sources: Lako, 1998; Lako & Nguyen, 2001

e.g. Comparison of Nutritional Value between Traditional and Contemporary Fijian Diet
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Phytochemical Intakes of Fijian Populations: 1953-2001
Survey Population Year 

Survey
Total 
polyphenols 
(mg/d)

Total 
anthocyanins
(mg/d)

Total 
flavonols 
(mg/d)

Total 
carotenoids 
(mg/d)

Naduri 1953 459.6 0.03 33.5 28.5
Naduri 1963 429.4 0.1 31.4 20.6
National Nutrition 
Survey 

1982 323.7 0.02 14.7 31.4

National Nutrition 
Survey

1993 267.4 0.05 23.8 25.1

-Urban 1993 217.3 0.04 21.7 23.5
-Rural 1993 322.4 0.05 30.1 38.5
Suva-Nausori Corridor 1996 178.3 0.04 10.6 18.4
Verata Survey 1999 195.8 0.05 8.5 18.6
Fiji Food Choice Survey 2001 136.7 0.02 12.3 9.8
Average over a 49-y 
period

270 0.04 17.6 20.2

Source: Lako et al., 2006

Food Service Industry Meals – without Nutrition information: More 
people consume take away foods and restaurants 

District No. of 
Restaurant

No. of Shop Selling Fast 
and Junk Foods

No. of Roadside Breakfast 
Take-aways

Yaren 5 14 4
Meneng 6 14 1
Anibare 3 1 -
Ljuw 1 -
Anabar 1 1 -
Anetan 3 4 -
Ewa 1 5 -
Baiti 2 5 -
Uaboe 1 3 -
Nibok 2 7 -
Denigo modu 12 20 2
Aiwo 10 14 3
Buada 1 4 1
Boe 7 1 4
Total 44 80 7

Estimated Number of Convenience Food Outlets in Nauru (99% Imported Foods) 

Source: Lako, 2016

Nutrition inform
ation of m

eals not indicated*
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E.g. Menu list served in restaurants

Some Challenging AreasAreas that need Food 
Com

position data 
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Existing Pacific Island Food Composition (PIFC) Table and Gaps
Major Nutrition 

Diseases in the PIFC
PIFC Information 

available
Data Gap

Aneamia Iron, folate, vits B12, C
Iodine deficiency Iodine
Vitamin A deficiency Carotene, Vit A
Diabetes Energy, carbs, sugar, 

fibre
Glycemic index, response, flavonoids, added 
sugar

Hypertension - CVD Energy, sodium, fat, 
fibre, cholesterol

Saturated, unsaturated, omega-3, 6, 9, fatty 
acids,

Cancer Phytochemicals- flavonoids, carotenoids, anti-
oxidants

Composite  foods Specific foods including common varieties and 
species

Limited processed and 
imported foods

Imported processed foods available in the 
countries (Nauru – 99%, Fiji -58%)

Limited mixed cooked 
dishes 

Expand to include Chinese dishes (Nauru –
100%) and common dishes in 
restaurants/cafes

Obesity Energy, fat

Conclusion
• The Pacific Island Food Composition data could be 

improved in various areas identified to address the 
expected nutrition outcomes for the Pacific Island 
people and perhaps user friendly to allow 
stakeholders and consumers to use. 

• Promotion in the use and application of the FC 
data to;
– Pacific food processing industries and SMEs for food 

labelling 
– Food service industries & institutions for nutrition 

content per serving
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 █ Scientific Research Organisation of Samoa’s (SROS’s) ISO 17025 
Accredited Laboratories: Current Testing Capacity and Future Goals 

Luanda Epa-Ainuu

Background
Prior to the September OCEANIAFOODS Conference, SROS took part in a stakeholder consultation and 
workshop that was held in Suva, Fiji, from 20 – 22 May 2019, as part of a feasibility study by FAO to update the 
Pacific Islands Food Composition Tables (PIFCT). SROS’ ISO accredited testing laboratories and capacity to 
contribute towards updating the PIFCT, was realized and acknowledged at the workshop. 
Consequently, SROS was kindly invited by FAO to present at the 10th OCEANIFOODS Conference to shed light 
on SROS’ relevant testing capacity and future plans for the proposed project.

Presentation Theme
Guided by the over-arching aim to share knowledge and updates on the generation, management, dissemination 
and utilization of food composition data in Australia, New Zealand and across the South Pacific, Epa’s 
presentation - under “TECH SESSION B: TOWARDS AN UPDATED PACIFIC ISLANDS FOOD COMPOSITION 
TABLES” – focused on SROS’ current scope of accredited chemical and microbiological testing and future 
activities that would facilitate its role in updating the PIFCT.

The Scientific Research Organisation of Samoa (SROS)
SROS, formerly known as the Research and Development Institute of Samoa (RDIS), is an independent public 
beneficiary body that was established on July 17th, 2006 by the Government of Samoa, to provide scientific and 
technical research, and develop technologies that will facilitate and provide benefit to Samoa’s private and public 
sectors, and in turn, boosting the national economy.
The inception of SROS in 2006 was the coming-to-life of a vision inspired by two fundamental ideas; 
Adding value to the development of primary produce will help overcome trade challenges experienced in Samoa, 
and through it; - increased economic benefits for Samoa, and;
Local scientific research into alternative forms of renewable and sustainable bio-fuels, will help address climate 
change-related threats and impacts on the environment; reduce Samoa’s dependence on imported fossil fuels; 
and also boost foreign exchange savings.
It is within the parameters of these founding principles that SROS endeavors – through its four technical 
divisions - to achieve its overall mandate of promoting the national economy through locally-executed scientific 
research and value adding.

ISO 17025-Accredited Testing Laboratories at SROS – Current Testing Scope and Future Plans
SROS’ Chemical and Biological testing laboratories are the only internationally-accredited testing laboratories 
in Samoa. First achieved in 2011, SROS’ international accreditation is carried out by International Accreditation 
New Zealand (IANZ), against the international standard for testing and calibration laboratories – ISO 17025. 
ISO 17025-accredited Chemical and Biological testing covers a range of foods and water samples, including 
nutrient profile analyses for various food matrices. SROS’ Chemical testing laboratory is presently accredited 
to carry out eight of the twenty two test parameters in the current PIFCT (second edition);- moisture, energy, 
protein, fat, carbohydrates, sodium, potassium and calcium. 
With the anticipated testing activities for the third edition of the PIFCT, SROS endeavors to extend the current 
scope of accreditation to include testing for vitamins, trace elements, pesticide and veterinary drugs residues 
and cholesterol in foods by November 2020, so that it is in a better position to contribute.
To achieve said goals, SROS has engaged its existing international affiliations – namely in New Zealand - for 
training and capacity building programmes for the aforesaid testing.
Furthermore, SROS will continue with data collection, method validations and inter-laboratory proficiency testing 
necessary for the extension of accreditation scope by November 2020.
SROS is also in the process of seeking funds from all possible avenues such as Cabinet grants and international 
and/or regional Aid scholarships - to assist with accreditation-associated costs and capacity building training 
programmes.
SROS is very positive and keen to assist our regional peers – more collaborative and complementary efforts are 
necessary for a successful, updated PIFCT.
Faafetai
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ISO 17025‐ACCREDITED LABORATORIES IN SAMOA: 
Current Testing Capacity and Future Goals Towards 

Updated Food Composition Data 

Luanda Epa‐Ainuu 
The Scientific Research Organisation of Samoa

SEPTEMBER 2019

CONTENTS

• SROS Backgroundg
• Relevant Testing Capacity and ISO 17025 

Accreditation
• Why ISO 17025 Accreditation
• Why SROS Should Participate In Updating the PIFCT
• Future Goals, Challenges and Strategies Towards an 

U d d PIFCTUpdated PIFCT
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SROS BACKGROUND

• SROS is 1 of 7 Public Beneficial Bodies in Samoa; 
established on July 17th, 2006 

• A Government initiative driven by the vision that:

Scientific research and value‐adding to locally 
available goods and services will achieve an 

improvement in Samoa’s social benefits and GDPimprovement in Samoa s social benefits and GDP

SROS endeavors to achieve its vision through 4 
TECHNICAL DIVISIONS

SROS BACKGROUND

TECHNICAL DIVISIONS
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Testing and consultancy services are provided by the Technical Services 
Division for the private and public sectors through 3 testing laboratories: 

RELEVANT TESTING CAPACITY AND ISO 
17025 ACCREDITATION 

BIOLOGICAL TESTING LAB (MICROBIOLOGY)

NARCOTICS TESTING LAB

CHEMICAL TESTING LAB (CHEMISTRY)

 ACCREDITED BY IANZ AGAINST ISO 17025
 ONLY ISO 17025 ACCREDITED CHEMICAL TESTING LAB IN SAMOA 

CHEMICAL TESTING LAB (CHEMISTRY)

RELEVANT TESTING CAPACITY AND 
ISO 17025 ACCREDITATION 

Fat, Na, Ca, K 
analysis Protein analysis

Histamine & 
Mercury  analysis

Nutritional profile 
analysis

pH, hardness, 
turbidity, minerals 

analysis

Pesticide residue 
analysis

N, P, TSS analysis Alcohol content  
analysis

Soil profile 
analysis

etc…….
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RELEVANT TESTING CAPACITY AND 
ISO 17025 ACCREDITATION 

https://www.ianz.govt.nz/directory/

WHY ISO 17025 ACCREDITATION?

A formal recognition that our testing laboratories:

 Employ competent and experienced staff
 Use equipment and materials that are traceable and valid(chemicals, 

media and consumables) 
 Use test methods that are technically valid 
 Produce scientifically valid test results 
 Have quality management systems and protocols that govern all 

operations in the laboratoriesoperations in the laboratories



SMARTER DATA 2019 | Auckland, New Zealand page 162

9/13/2020

5

• In short; 

WHY ISO 17025 ACCREDITATION?

 We value the needs of our customers

 Accreditation provides extra assurance for our 
customers on our commitment to providing 
them with quality and reliable test results

• There are 22 Small Island Countries and Territories in

WHY SROS SHOULD PARTICIPATE IN 
UPDATING THE PIFCT

• There are 22 Small Island Countries and Territories in 
the Pacific Region ‐ each with distinguishable dietary 
habits and food products

• Relying on more than just one testing laboratory to y g j g y
carry out the necessary testing for updating the PIFCT 
will be advantageous 
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• Only one qualified regional testing laboratory existed 
h h d d f bl h d

WHY SROS SHOULD PARTICIPATE IN 
UPDATING THE PIFCT

when the 2nd edition of PIFCT was published in 2004 

• Now with an additional qualified testing laboratory; 
“more hands will certainly lighten the load”

• As with any large‐scale undertaking to effectivelyAs with any large‐scale undertaking, to effectively 
bring the 3rd edition into fruition, collaboration and 
team work are necessary

WHY SROS SHOULD PARTICIPATE IN 
UPDATING THE PIFCT

• Equipped with proven relevant expertise and 8 years of 
successfully maintaining ISO 17025 Accreditation; 
SROS is qualified to assist with the development of 
the 3rd edition of PIFCT
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• SROS is presently accredited to carry out 8 / 22 tests listed in the 
current PIFCT

 Moisture

WHY SROS SHOULD PARTICIPATE IN 
UPDATING THE PIFCT

Moisture 
 Energy 
 Protein 
 Fat 
 Carbohydrate 
 Na, K, Ca

• SROS is also accredited for mercury analysis in foods, with 
pesticide residues test to be assessed for accreditation in the 
upcoming IANZ assessment in December

GOALS
b h d f h

FUTURE GOALS, CHALLENGES AND 
STRATEGIES TOWARDS UPDATED PIFCT

• SROS aims to contribute to the updating of the PIFCT 
through the provision of relevant ISO 17025 accredited 
testing services 

• SROS aims to extend current scope of accreditation to 
include vitamins trace elements cholesterol pesticideinclude vitamins, trace elements, cholesterol, pesticide 
and drugs residues tests in foods and water by 
November 2020
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MAIN CHALLENGES
• Limited available funding remains the biggest hurdle 

FUTURE GOALS, CHALLENGES AND 
STRATEGIES TOWARDS UPDATED PIFCT

• Attaining and maintaining accreditation is expensive and a 
lot of work

• Ineffective enforcement of local Food legislations and lack 
of public awareness and appreciation of importance of 
nutritional composition data; resulting in lack of requests fornutritional composition data; resulting in lack of requests for 
the other 14 tests  = no accreditation demand

• SROS sometimes excluded from relevant dialogue

STRATEGIES
• SROS will engage its existing international affiliations ‐ and forge 

new ones for relevant capacity building trainings and

FUTURE GOALS, CHALLENGES AND 
STRATEGIES TOWARDS UPDATED PIFCT

new ones ‐ for relevant capacity building trainings and 
information‐sharing on the remaining 14 test parameters, with 
focus on vitamins, trace elements, cholesterol, pesticide and 
drugs residues tests in foods and water

• SROS will continue with data collection and method validations 
for the above tests in foods and water by November 2020for the above tests in foods and water by November 2020

• It will be a costly undertaking thus SROS will explore all available 
avenues for financial backing
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STRATEGIES

FUTURE GOALS, CHALLENGES AND 
STRATEGIES TOWARDS UPDATED PIFCT

• SROS will boost collaborative work with relevant local 
and regional institutes and authorities, such as MOH, 
FAO and IAS‐USP in the coming months, to ascertain, 
map‐out and execute the work necessary to achieving 
an updated PIFCT

With diet‐induced NCDs ‐ namely cancer, cardiovascular 
disease and diabetes ‐ along with obesity, high‐blood 
pressure, high glucose and fat levels in blood ‐ as the 

leading causes of death and disability in the Pacific Region 

Updated PIFCT is long overdue – collaborative efforts are 
warranted! 

The more hands, the lighter the load! 

FAAFETAI



SMARTER DATA 2019 | Auckland, New Zealandpage 167

Technical Session C: Through Users’ Eyes

 █ Understanding nutrients, foods and dietary patterns: a personal 
perspective

Elaine Rush1,2 
1  Child Health Research Centre, Auckland University of Technology, Auckland, New Zealand  
2  Riddet Institute, Centre of Research Excellence, Palmerston North, New Zealand 

Foods originate from the organs and tissues of plants and animals and have enormous variety and 
complexity. An understanding of the macro, micro and chemical nature of foods is essential. My first, indepth, 
encounter with food composition tables was for my PhD where I measured total energy expenditure using the 
doubly labelled water technique which allows the determination of the total amount of CO2 produced over a 
period of weeks. The participants in this study recorded everything they ate for seven days. I needed to find 
out their fuel mix to determine the proportions of O2 and CO2 that would be exchanged in that time.  
I matched more than 700 days of foods and recipes to tables and labels and had plenty of time to think about 
foods and combinations of foods. In the ensuing years I have used food composition to teach sport and 
exercise, nutrition, biomedical and postgraduate students about metabolism, food groups, ‘balanced diet,  
and risk for disease. Sometimes focussing on a single nutrient such as vitamin B12 in India, others on 
resistant starch in cooked, cooled and reheated rice, or sources of flavonoids in the NZ diet or measures of 
nutrient density and cost to determine the best buy for the $. More recently I have profiled the quality and 
quantity of foods imported into Tokelau, and into and out of New Zealand. Another cohort study in India has 
from food frequency questionnaire data collected at 18y of age examined the relationships among nutrient 
intake, food access in villages, dietary diversity scores, body size and metabolic markers of health. When 
writing critically and for communicating with the media it is important to ground the information in fact. For 
example, how many different foods and how much of each for the recommended quantity of dietary fibre 
each day. Food composition tables underpin understanding, need to be able to accessed easily, to group and 
allow comparison of foods according to common properties and also be clear that quantities and measures 
are guidelines not tramlines. Tools like food composition tables should help make things simpler and be 
useful everyday.
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Understanding nutrients, foods and 
dietary patterns: a personal 

iperspective
Elaine Rush

Energy in = Energy out

EI /TEE should= 1        but

eye-mouth gap
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hm
en

t

log transformed data

Deuterium

Oxygen-18

Lo
g 

en
ri
ch

Difference
= CO2

Time (days)
0 5 10 15

3

24 hour recall

EI
/T

EE

1

2 Female Male

0
E       M       PI        E       M       PI



SMARTER DATA 2019 | Auckland, New Zealandpage 171

13/09/2020

4

3

24 hour record assisted recall
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1

2 Female Male

0
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Reported Energy Intake/Energy Expenditure
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1.2

1.4

Reported energy intake/energy expenditure
Women
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More gaps/errors/variance  in energy 
balance

Matched – food Reported Averaged 
composition 

tables
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food
Methods of 

analysis of food

Bioavailabilty Synergies of 
absorption

Microbiome Thermic effect of 
food



SMARTER DATA 2019 | Auckland, New Zealandpage 173

13/09/2020

6

Best value for money?

Nutrient density vs

Energy density

Healthier food is more expensive than less healthy
‐calories are cheap

14
15
16

U k d 
Canned Corned Beef

rg
y 

D
en

si
ty
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J/
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5
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7
8
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10
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KFC

$/MJ
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En
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2 min noodles Mince
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Healthier food is more expensive than less healthy
‐protein foods are more expensive
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What are we really paying for?
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Bulk buying?

It’s still hungry 
d I’  b  and I’ve been 

stuffing worms 
into it all day!
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Yes, we do have 
two children who two children who 
won’t eat their 
vegetables!

Which food(s) and why?

The New Zealand Adult Nutrition Survey was a nationally 

representative, cross‐sectional survey of 4721 New Zealanders aged 15 

years and above undertaken in 2009 
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NZ national nutrition survey, 2008_2009
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Vitamin B12 status by ethnicity and sex
New Zealand European South Asian East and South-East 

Asian Māori and Pacific Total
Intake 

(µg/day) n n n n n

Total * 3001 4.1 (3.8, 4.3) a 124 3.0 (2.50, 3.60) 
a 125 4.5 (3.7, 5.3) 

ab 1422 5.1 (4.7, 5.5) b 4672 4.4 (4.2, 4.6)
Male 1333 4 9 (4 5 5 3) 62 3 9 (2 90 4 90) 48 4 6 (3 3 6 0) 603 6 2 (5 4 6 9) 2046 5 2 (4 9 5 6)Male 1333 4.9 (4.5, 5.3) 62 3.9 (2.90, 4.90) 48 4.6 (3.3, 6.0) 603 6.2 (5.4, 6.9) 2046 5.2 (4.9, 5.6)

Female 1668 3.4 (3.2, 3.6) 62 2.2 (1.80, 2.50) 77 4.4 (3.4, 5.3) 819 4.4 (4.0, 4.8) 2626 3.7 (3.5, 3.9)
Intake < 2.0 
µg/day (%) 945 31.4% 55 44.4% 40 32.0% 397 27.9% 1437 30.8%
Serum B12 

(pmol/L)
Total * 2143 324 (317, 330) a 68 282 (251, 312) b 67 426 (386, 466) 

c 733 425 (412, 437) 
c 3011 350 (344, 

356)
Male 945 318 (309, 327) 34 269 (223, 316) 22 380 (338, 423) 318 435 (418, 452) 1319 346 (338, 

354)
Female 1198 328 (318, 338) 34 293 (253, 334) 45 448 (393, 504) 415 416 (399, 434) 1692 353 (344, 

362)
Vit i B12Vitamin B12

<148 
pmol/L (%)

70 3.3% 2 2.9% 0 0.0% 6 0.8% 78 2.6%

Vitamin B12
148–221 

pmol/L (%)
439 20.5% 28 41.2% 2 3.0% 57 7.8% 526 17.5%

Vitamin B12
>221 

pmol/L (%)
1634 76.2% 38 55.9% 65 97.0% 670 91.4% 2407 79.9%

Devi A, Rush E, Harper M, Venn B. Vitamin B12 Status of Various Ethnic Groups Living in New Zealand: An Analysis of 
the Adult Nutrition Survey 2008/2009. Nutrients. 2018 Feb 7;10(2). PubMed PMID: 29414857.
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Proportion of total energy imported from 
four macronutrients
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Average weight of sugar imported each 
month by year in sugary drinks. Total 
32000 kg
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Food Name
Rank by Energy 

(MJ)

Rank by weight 

(kg)

Rice 1st (30%) 1st (21%)

Brown sugar 2nd (20%) 3rd (12%)

White flour 3rd (12%) 4th (8%)

Chicken cuts 4th (9%) 2nd (15%)

Lamb pieces 5th (7%) 6th (6%)

Sausages 6th (3%) 7th (4%)

Butter 7th (3%) 14th (1%)

Corned/Salt beef 8th (2%) 8th (3%)

Potato 9th (2%) 5th (7%)

Frequently imported foods ranked by 
energy and weight, beverages excluded

-1

40
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Generalised macronutrient content for good-groups derived from NZ food composition data base
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Proportion of energy supplied by macronutrients
protein
fat
carbohydrate
fibrefibre
alcohol 

Exports  Imports 

energy for 21 million people energy for 9 million people

Interpretation of food and nutrition
science:

putting into every day reality
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Invited commentary for 
Science Media Centre 

Reynolds, A., Mann, J., Cummings, J., Winter, N., 
Mete, E., & Te Morenga, L. (2019). Carbohydrate 
quality and human health: a series of systematic 
reviews and meta analyses Thereviews and meta-analyses. The
Lancet, 393(10170), 434-445.

Acknowledgement to 
all colleagues and 
students that have 
been part of this 
journey
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 █ Use of food composition databases in public health nutrition research, 
and opportunities for improvement 

Helen Eyles

Food composition databases are a critical component of successful public health nutrition research. Such 
data are used to monitor the food supply, develop and assess the effectiveness of interventions, for informing 
policy, and to evaluate natural experiments. However, to maximise their usefulness food composition 
databases must be country-specific, updated regularly, and comprehensive, including wide coverage of 
nutrients for the majority of fresh and packaged food and beverage products available. Furthermore, it has 
become increasingly important that such databases include information on more contemporary measures of 
health, including different food labelling and categorisation systems, and the potential impact of each food 
on the environment. To address some of the gaps in existing food composition databases, researchers at 
the University of Auckland developed Nutritrack, an on-line searchable database of packaged supermarket 
products which is updated annually and linked with Nielsen Homescan data to provide purchase volumes. 
This presentation will describe how Nutritrack data are collected and used in combination with existing food 
composition databases and technologies to meet the requirements of two research studies: (1) a pilot study 
assessing the sodium and potassium intakes of children aged 8 to 11 years, and (2) a randomised controlled 
trial of a blood pressure lowering intervention (smart phone application + high potassium salt) for adults with 
high blood pressure. Opportunities to improve existing food composition databases will also be discussed. 



SMARTER DATA 2019 | Auckland, New Zealandpage 183

9/13/2020

1

Use of food composition databases 
in public health nutrition research, p ,
and opportunities for improvement

Dr Helen Eyles, Senior Research Fellow

Public health nutrition

“promotion of good health through primary prevention of 

nutrition-related illness in the population”

B Margetts, 2004, Public Health Nutrition
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M it  th  f d l

Food composition databases in public health 
nutrition research

• Monitor the food supply
• Develop interventions to make healthier food choices easier
• Assess the impact of nutrition interventions (did it work?)
• Inform policy
• Evaluate natural experiments• Evaluate natural experiments

Example:  monitor the food supply

Mackay et al. 2019, State of the food supply 
https://auckland.figshare.com/articles/State_of_the_Food_Supply_New_Zealand_2019/9636710
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Intervention: Effect of prominent shelf placement on sales of 
healthier food choices in supermarkets: a co designed pilot study

Example:  develop and assess interventions

healthier food choices in supermarkets: a co-designed pilot study
Methods
• Piloted in 6 stores (3 intervention and 3 control), 12 weeks
• Countdown products linked by barcode to Nutritrack nutrient data, ranked 

by nutrient content and profile
• Healthier products placed at eye level (prominent) Prominent

Outcome measures
• Sales of healthier, prominent products relative to 

total category sales
• Nutritient composition of total category sales 

Prominent

Less 
prominent

Example:  inform policy

Māori Non-
Māori Combined

QALYs QALYs QALYs $million

QALY = Quality 
adjusted life year, 
which takes into 

t b th th  
Men 17,300 33,800 51,100 1,030
Women 13,500 20,300 33,800 674
TOTAL 29,800 51,500 81,300 1,620

account both the 
quantity and quality 
of life generated by 

a healthcare 
intervention

Cleghorn et al. 2019, Prev Med 
https://www.sciencedirect.com/science/article/pii/S0091743519300131?via%3Dihub
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Example:  evaluate natural experiments

NIHI, 2018, Report to MPI https://www.mpi.govt.nz/dmsdocument/31635/direct

• New Zealand food composition database 

The Nutritrack database

• New Zealand food composition database 
• Packaged product sold at major supermarkets 
• Fast foods sold at major chains

• Systematic surveys by trained fieldworkers 
• Four supermarket stores in the Auckland region 
• Websites and stores of major fast food chains • Websites and stores of major fast food chains 
• At the same time each year (Feb to April)

• Tracking of packaged and fast food products over 
time

• Labelling, ingredients and nutrient composition
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• Supermarkets

Nutritrack methods

• Supermarkets
• Customised smartphone app 
• Photographs uploaded and entered into on-line searchable database 

(NutriWeb)
• Categorised into standardized, hierarchal system of 15 food groups, 

59 categories, 117 subcategories
• 15% full quality check + quality reports on key fields• 15% full quality check + quality reports on key fields

• Fast food chains
• Websites and one store visit
• Entry into standardized Microsoft Excel spreadsheet
• 10% full quality check + quality checking on fields

Nutritrack fields
Supermarket Fast food

√Barcode √

Brand/chain √ √

Product name √ √

Pack size √ √

Serve size √ √

* All mandatory 
and others 
displayed

** Estimated 
Nutrient values* √ √

Ingredients √

Gluten status √

HSR, DIG, Tick** √

** Estimated 
HSR and NPSC 
on request
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Nutritrack product numbers

Year Supermarket Fast food

2013 13,572 2,876

2014 14,416 2,944

2015 14,434 3,055

2016 15,318 3,589

2017 14 909 4 7522017 14,909 4,752

2018 15,193 5,318

2019 14,978 5,246

TOTAL 102,820 27,780

Nutritrack in public health nutrition research: 
children's sodium and potassium intake survey

Aim: Pilot methods for collection of gold standard 24-hr urine samples 
and diet recalls to assess sodium and potassium intakes and their food 

sources in ~30 children 8 to 11yrs

https://www.mdpi.com/2072-6643/10/9/1198
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Survey methods
Recruitment Data collection Study end
 Info session for 

teachers, BoT
 On-line surveys for 

parents/caregivers
 Science lesson offered

 Info session for 
children

 Anthro and BP collected 
at school

 Koha for school and 
students

 Recruitment packs sent 
to parents*

 24-hr urine collected at 
school/home

 Summary of findings to 
school and students

 Consent forms for  24-hr diet recall  Consent forms for 
children and parents

 24 hr diet recall 
collected at school with 
child and/or parent* + 
q’aire

 On-line survey for 
teachers

Food composition data: use and limitations

Use:  monitoring dietary intakes
Requirement Data Strengths & Limitations

Sodium and 
potassium data 
for fresh foods 
and brand-
specific

FoodFiles
(in software)

 Fresh foods
 Country specific
x Limited packaged foods
x Packaged foods not 

updated routinely

g y

Intake24 software

specific
packaged foods 
currently 
consumed by 
New Zealand
children

updated routinely
x Packaged foods not 

always brand-specific

Nutritrack
(manually 
added)

 Country specific
 Updated annually
 Brand specific
x Fresh foods
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Survey findings

Median Girls Boys Total Recs*Median Girls 
(n=9)

Boys 
(n=10)

Total 
(n=19)*

Recs

Sodium (mg/day) 1623 2407 2191 <2000

Salt (g/day) 4.1 6.0 5.5 <5

Potassium (mg/day) 1845 1659 1776 >3510

Na:K molar ratio 1 6 2 9 2 0 1 0Na:K molar ratio 1.6 2.9 2.0 1.0

Blood pressure >90th

percentile (n)
1 4 5 -

*Complete samples only.  Recs adjusted downwards based on energy requirements of children c/f adults

Sources sodium
15.1

12 914 0

16.0

n 12.9
11.8

9.3 8.9 8.6

5.5
4.4 4.0 3.7

2.8 2.2 2.2 1.8 1.8 1.42.0

4.0

6.0

8.0

10.0

12.0

14.0

%
 d

ai
ly

 c
on

tr
ib

u
ti

o
n

0.0
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Sources potassium
23.8

20 0

25.0

10.1
8.4

6.8 6.1
5.2 5.0 4.9 4.8

3.7 3.6 3.6 3.2 2.4 2.1 1.7 1.1 1.0

0 0

5.0

10.0

15.0

20.0

%
 d

ai
ly

 c
on

tr
ib

u
ti

on

0.0

Nutritrack in public health nutrition research: 
SALTS blood pressure intervention trial

Aim: to find out what effect a 12-week dietary salt reduction programme
(smartphone app + high potassium salt) has on systolic blood pressure 

for people with high blood pressure

SaltSwitch app High K+ salt
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• Design: 14 week  2 arm parallel RCT remote trial

SALTS methods

• Design: 14 week, 2 arm parallel RCT remote trial

• Study smartphone app + Wi-Fi/data blood pressure monitor

• Participants: 844 adults, own smartphone, have high blood 
pressure

• Control: Information about heart healthy eating
• Main outcome: systolic blood pressure at week 12
• Secondary outcomes: urinary Na+ + K+ excretion, sodium 

purchased from packaged foods, use and acceptability

Food composition data: use and limitations
Use:  develop intervention + assess secondary outcome

Requirement Data Strengths & Limitations

Current brand-
specific food 
composition data for 
packaged foods sold 
in New Zealand 
supermarkets + 
traffic light labels + 

FoodFiles √ Country specific
x Limited packaged foods
x Packaged foods not updated 

routinely
x Packaged foods not always brand-

specific
x Traffic light labelstraffic light labels + 

barcodes
x Traffic light labels
x Barcodes

Nutritrack  Country specific
 Updated annually
 Brand specific
 Barcodes
x Traffic light labels
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Food composition data: opportunities for 
improvement

 Comprehensive data on both fresh foods + branded packaged foods
 Wide range of nutrients for all types of foods
 Brand specific data for packaged and fast foods
 Barcodes for linking to sales
 Front of pack nutrition labels
 Measures of sustainability e g  carbon Measures of sustainability e.g. carbon
 Web-based
 Searchable
 Downloadable data
 API

• Anthony Rodgers, Bibiana Lee, Bruce Neal, Carley Grimes, Caryl 

Acknowledgements

Nowson, Dianne Wood, Clare Wall, Cliona Ni Mhurchu, Jacqui Grey, 
Leanne Young, Lisa Te Morenga, Neela Bhana, Magda Rosin, Nick 

Wilson, Nhung Ngheim, Rachael McLean, Rachel Carter, Rob 
Doughty, Sally Mackay Yannan Jiang 

• Nutritrack data collection and entry staff & Newcastle University 
• Funders:Funders:

Contact
h.eyles@auckland.ac.nz

@heleneyles2

https://diet.auckland.ac.nz/
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 █ Monitoring packaged food products in New Zealand to inform  
food policy

Rebecca Doonan 

Food labels can provide a wide range of information to help consumers make food choices. Food labels 
help to protect public health and safety by displaying information such as use-by dates, certain allergens, 
instructions for storage and preparation, and advisory and warning statements. They also inform consumers 
about the nutrient content and healthfulness of the food by displaying information such as nutrition 
information panels, Health Star Ratings and health and nutrient content claims. 
Access to current label information, including the ingredient and nutrient content of packaged foods 
representative of the New Zealand food supply, provides critical evidence to inform government decision 
making. It enables monitoring of policies and standards relating to food labelling and helps determine the 
extent to which issues may affect manufacturers and/or consumers. However the collection of accurate 
data reflective of the New Zealand market can be challenging due to the volume of foods available, frequent 
turnover, frequent reformulation, and resources required to collect data. 
New Zealand Food Safety, a business unit of the Ministry for Primary Industries, have been contracting 
the collection of data on branded foods in the New Zealand food supply in some form since 1997. This 
information has been an important tool used to inform the development of food policy and food standards; 
monitor food standards; conduct preliminary risk assessments; and inform food survey sampling plans. 
The presentation slides expand on some of the uses of branded food product data in policy development 
through case studies, the different data on branded foods New Zealand Food Safety (and previous iterations) 
have accessed, as well as where we see future opportunities. 
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Monitoring packaged food products in 
New Zealand to inform food policyNew Zealand to inform food policy
Rebecca Doonan, Food Science Adviser 

1. Uses of food label information 
C

Outline

2. Collecting New Zealand label data 
3. Future opportunities 
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Uses of 
food label 
information

Food labels inform consumer choices

Date markHealth & nutrition

Food SafetyNutrition

Required statements
• Allergy declarations
• Warning statements
• Advisory statements

ea t & ut t o
content claims

Nutrition
information panel

Ingredients list

Storage instructionsHealth Star 
Rating system

g
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Information on food labels informs policy 

Understand the
Develop options 
and

Policy
initiation 

Policy
development

Understand the
issues and 
develop a case

and
recommendations/
advice

Evaluation and 
review

Evaluate the 
effectiveness of 
the policy 

Case study: Health Star Rating (HSR)

More front of pack 
nutrition labels 

Tested impact of 
proposed front of 
pack labelling 
schemes on 
database of

Policy
initiation 

Policy
development

were appearing on 
foods - desire for 
consistency.

Consumer
confusion around

database of
packaged foods.  

Ongoing monitoring 
of food supply:
• HSR uptake

Evaluation and 
review

confusion around
healthfulness of 
packaged foods on 
the market. 

HSR uptake
• Presentation of 

HSR on pack
• Reformulation 
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Case study: Supplemented food 

Increasing number 
of food-type dietary 

Developed list of 
criteria for 
supplemented food 
based on products

Policy
initiation 

Policy
development

supplements.
Supplements had 
different labelling 
and composition 
requirements to 
food

based on products
in the food supply. 

Supplemented food 
surveys undertaken 
in 2011/12 and

Evaluation and 
review

food. in 2011/12 and
2015.

Case study: Health Claims 

Increasing number 
of functional foods 

Nutrient Profiling 
Scoring Criteria 
tested on products 
in the food supply.

Policy
initiation 

Policy
development

on the market. 
Some product 
claims were 
misleading as to 
the healthfulness 
of the food as a

in the food supply.

Surveys looking at 
compliance with 
standard

Evaluation and 
review

of the food as a
whole.

standard
undertaken in 2014 
and 2016
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• Monitoring uptake of fortification 
permissions

Other uses in government  

permissions
• Informing food survey sampling plans
• Conducting preliminary risk 

assessments
• Checking changes in formulation• Checking changes in formulation
• Answering queries

Collectingg
New Zealand 
label data
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• MPI have contracted the access to label 
data on branded food products since

Collecting New Zealand label data 

data on branded food products since
1997

• Different databases with different 
methodologies:

• Manufactured food database 
N t it k• Nutritrack

• GS1 
• Mintel

• Managed by Auckland District Health 
Board

Manufactured Food Database 

Board
• Information supplied voluntarily by 

major brand food manufacturers 
• Updated annually 
• Primary purpose for allergenPrimary purpose for allergen

management
• Discontinued mid 2012
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• Collects ingredient and nutrient label 
data from foods for retail sale 

Nutritrack

• Collects data annually from four major 
Auckland supermarkets using a smart 
phone application 

• Images taken of all sides of the 
kpackage

• Searchable database 

• Retailers provide label information 
l t il

GS1 New Zealand 

voluntarily
• Manufacturers already provide this 

information
• Ingredient and nutrient information 

entered into searchable databaseentered into searchable database
• Images of all sides of pack 
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• Global new product database 

Mintel

• Captures label information as products 
are launched

• Products are purchased in New 
Zealand and are sent overseas for data 
entry and quality assuranceentry and quality assurance

• Products not removed if no longer 
available for purchase 

Ensuring label data is reflective of the 
food supply:

Key challenge 

food supply:
• Food supply is always changing
• How to capture new products as well 

as discontinued products? 
• The ability to track trends over time• The ability to track trends over time
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Future
opportunities

USDA
Public-private partnership who complement the 

International interest

p p p p
USDA Food Composition Databases with nutrient 
composition of branded foods and private label 
data provided by food industry. 
Public health groups
George Institute’s global food composition 
d t b t i l l d t d t iti ldatabase contains regularly updated nutritional
information for >400,000 packaged food and 
beverages across six countries. 
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• Expansion of online shopping

Availability of branded food 
data is expanding 

• EU regulations require that certain 
information is provided before the 
purchase is concluded

• This includes ingredient and 
nutrient informationnutrient information

• NZ does not have requirements 
specific to online purchases yet

• Government: HSR review recommends 
t bli h t f h i

Potential future applications

establishment of  a comprehensive 
dataset of branded food products. 

• Industry: personalising information to 
consumers.

• Consumers: tracking food spending orConsumers: tracking food spending or
even nutrient intake, personal allergen 
management.
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1. Food label information informs food 
li

Summary

policy
2. Accessing accurate label data 

reflective of the food supply is 
challenging

3 There are many future opportunities3. There are many future opportunities
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Monitoring packaged food products in 
New Zealand to inform food policyNew Zealand to inform food policy
Rebecca Doonan, Food Science Adviser 

1. Uses of food label information 
C

Outline

2. Collecting New Zealand label data 
3. Future opportunities 
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 █ Food Industry Marketing and Consumer Education

Carmel Ireland

Making our nutrition heroes known
Consumers know that vegetables and fruit are good for you in general. But there is a lot of nutrition noise 
out there. It can be hard for consumers to understand one ‘superfood’ from the other and decifer the 
misinformation. And it’s not just consumers that are trying to make sense of the nutrition noise.
At United Fresh we work with the fresh fruit & vegetables industry to assist them in leveraging the amazing 
health benefits their products offer. Our growers grow some of the best quality vegetables & fruit in the world 
– we help them tell this story through marketing.

The true superfoods
What we aim to do is let the science speak. We don’t have to be creative with the science to promote fresh 
fruit and vegetables as they are incredibly naturally nutritious.

Using the database to add value
We regularly use the Food Composition Database when giving advice to our members on their packaging 
and promotions. The database gives us confidence that the advice we are giving is sound.
As well as being scientifcally sound, the time it saves is valuable. One calculation we often make is the 
serving size. We aim to be practical – for example within produce varieties there are different sizes. The 
database enables us to quickly change the serving size without having to calculate every nutrient.

Health Claims
Also, it’s great having the food labelling guidance and being able to quickly apply health claims to the nutrient 
contents

In-store packaging 
Here we can see vegetable packaging created by United Fresh members Wilcox and Oakleys (slide 8). The 
nutrient content & health claims are clearly stated on the packaging alongside the widely-recognised 5+ A 
Day brand to further link their products to health.

What UF members have to say
We wanted to encourage consumers to snack healthier. We believed the best way of doing this was to utilize 
health claims to reinforce the proposition
Health claims give a sense of credibility to the product and a degree of comfort and safety to the consumer

5+ A Day Education & Marketing
The Food Composition Database is also valuable tool for our 5+ A Day  Charitable Trust work.

Education – Knowing your nutrients with 5+ A Day
Our key area of work at 5+ A Day is education, specifically educating our tamariki on eating well for health. At 
the primary school level we introduce the concept of nutrients and why we need vitamins & minerals.
Our Year 9 resource that we developed in partnership with Plant & Food Research is a more in-depth science 
& health resource looking at macro & micro nutrients in fresh fruit & vegetables. 
The learning opportunities build students’ content knowledge of nutrients & gives them opportunities to apply 
this. They are sent to the Food Composition Database to explore Nutrition Information Panels and compare 
nutrient content between different fruit & vegetables. 

Education – Nutrition Literacy
The aim is to teach nutrition literacy so these students become informed consumers.
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Consumer Marketing
We run promotional campaigns via our social media platforms. This is a cost effective way to reach large 
audiences. 
Surveys of our audiences tell us that they are interested in the nutrition content of our products promoted 
and their associated health benefits. In particular, they list healthy immunity, heart, mental health & weight as 
most important.
Thanks to the Food Composition Database we have updated Nutrition Information Panels and we continually 
check our nutrient & health claims when creating content for our media and social media. We promote in-
season produce for the best nutrition content.
Sometimes one of our followers questions us on the claims we make and having the Food Composition 
Database gives us confidence that what we are promoting is based on sound science.
What we are aiming to achieve is more of our population doing more of this and understanding the benefits of 
eating fresh fruit and vegetables daily.
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Food Industry Marketing &Food Industry Marketing &
Consumer EducationConsumer Education

September 2019September 2019

Food Industry Marketing &Food Industry Marketing &
Consumer EducationConsumer Education

September 2019September 2019pppp

United Fresh & 5+ A Day Video
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Pre-Database Days

Making our nutrition heroes known
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The true superfoods

Using the database to add value
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Health & Nutrient Content Claims

Avocado

In-store packaging – Wilcox & Oakley’s
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In-store packaging – GSF & Bhana Family Farms 

What United Fresh members have to say

We wanted to encourage 
consumers to snack 

healthier. We believed the 
best way of doing this was 
to utilize health claims to 
reinforce the proposition

I believe that the pre-
approved health claims 

are a powerful and 
obvious way of clearly 
articulating the health 

benefits of our products

Health claims give a sense 
of credibility to the product 
and a degree of comfort 

and safety to the 
consumer
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Education & MarketingEducation & MarketingEducation & MarketingEducation & Marketing

Education - Knowing your Nutrients
with 5+ A Day
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Education – Nutrition Literacy

Consumer Marketing
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Consumer Marketing...
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Technical Session D: Current Challenges

 █ ICT Challenges in Compiling Food Composition Data 

Dr Karl Presser

Introduction
The growing interest in sharing and using food composition data and the possibility of replacing expensive 
laboratory analyses with calculated values suggest the usage of food composition database management 
systems, such as FoodCASE. However, the implementation of such systems presents formidable challenges. 
Through working with food composition data for the past ten years, the FoodCASE team has encountered 
and overcome several challenges. Unfortunately, some challenges remain or need further improvements. In 
the following, some selected challenges are classified and described.

Theory versus practise
Some of the current food composition challenges reflect that a theory can be difficult to implement. A good 
example is the four data levels that are described by Greenfield and Southgate (1): data source, archival 
record, reference database and user database. In the past, several systems such as in Switzerland 
(2)”title”:”A Requirement-Oriented Data Quality Model and Framework of a Food Composition Database Sy
stem”,”type”:”thesis”,”volume”:”Ph.D.”},”uris”:[“http://www.mendeley.com/documents/?uuid=a1d87111-50ee-
4ff0-a16b-4c9717d74067”]}],”mendeley”:{“formattedCitation”:”(2 have tried to follow this model one-by-one, 
but users stopped using the software because the amount of work required did not align with the outcome. 
However, when considering the standard operating procedures of food compilers, a software can be 
implemented in which certain levels are summarised, the work load is reduced to a minimum and the process 
is simplified (3).

Regional challenges
A major challenge for international food composition data exchange and comparison is the usage of different 
nutrient thesauri in different world regions. For example, Europe mostly uses the EuroFIR thesaurus, while 
many countries use INFOODS Tag Names, either with or without their own tags added, and some countries 
have even their own thesauri. Although the EuroFIR thesaurus has some similarities to INFOODS Tag 
Names, there is currently no unique mapping possible because each has a different principle definition of 
a nutrient. The main difference lies in when a nutrient is different to another. Because a nutrient thesaurus 
is one of the core elements in a food composition database system, creating a software that can solve this 
issue is a challenge for developers.

Country-specific challenges
Country-specific challenges appear when a software is used in different countries, and it tries to cover 
all specialities. Although multiple standardisation and harmonisation efforts have been and continue to 
be developed, many countries have special approaches in certain steps of the food compilation process. 
Household measures, such as a cup or a spoon or when a product unit is used, such as a raw chicken 
egg, are especially challenging. For certain calculations, such as recipes, household measures need to be 
converted into SI units. The challenge is that the conversion factors can be different from country to country; 
therefore, a software system needs to be flexible. 
Another challenge are formulas to calculate certain content values. Formulas are normally used to  
alculate energy, but they can also be used to calculate nutrients such as calculate water by difference. 
Experience on food composition data in different countries has revealed that food compilers use different 
formulas; therefore, a successful system must be able to either add or modify formulas and interpret them  
at the runtime.
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Intrinsic challenges
Recipe calculation presents challenges that are based on its complex nature. A first challenge can appear 
if not all ingredients provide values for the same nutrients. Some food composition datasets require that 
all foods have the same set of nutrients, but some do not. For the latter case, the challenge is how such 
ingredients can be used in recipe calculations. Because there are multiple solutions, it is probably best to ask 
for user input. 
Another challenge is the uptake of water, salt and fat during cooking, such as when boiling pasta in water 
with salt or frying breaded meat in oil. In the case of pasta, adding water as an ingredient is not considered 
the right solution, while not adding water is also incorrect. In the case of salt and fat, the correct uptake must 
also be determined, for which software can be of help to users. 
In some recipes, ingredients are used during the preparation and removed afterwards. For example, during 
the preparation of chicken broth, chicken meat is used, but it is removed at the end of the process. Adding 
the chicken meat as an ingredient would be incorrect, while omitting it would not lead to the desired result. 

Algorithmic challenges
Once many recipes are calculated, there is another challenge. Consider if a first recipe is used as an 
ingredient to a second recipe, the second recipe is used as an ingredient to a third recipe and so on. If one 
of the ingredients of the first recipe changes in nutrient content, all the other recipes must be recalculated in 
the correct order. This means that all dependencies of ingredients and recipes must be identified, which is an 
algorithmic challenge.
Another algorithmic challenge is when two food datasets should be linked, and the software should provide 
an automated approach for the linkage. If food names are used consistently in both datasets, then the task is 
rather simple. However, if they are not, the task becomes challenging, such as if one dataset uses the term 
‘fresh apple’, while the other uses the term ‘apple, raw’. While a human can easily identify these two foods as 
similar, a computer will have a problem because the name is not the same.
More algorithmic challenges occur with branded foods. For example, micro-nutrients for branded foods 
should be estimated based on the ingredient list, which means that ingredient amounts must be estimated 
in a way so that calculated macro-nutrients are either equal or as close as possible to the declared macro-
nutrients on the product label. Another challenge is extracting food composition data and ingredients’ lists of 
branded food products from photos or websites.
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Original plan

Apple, fresh
Protein 0.35 g/100g
Fat 0.3 g/100g
…
Energy 231.9 kJ/100 g

Topic:
Food composition

Research work on
Data quality

2

t
nowMany years ago
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Reality

Apple, fresh
Protein 0.35 g/100g
Fat 0.3 g/100g
…
Energy 231.9 kJ/100 g

Topic:
Food composition

Research work on
Data quality

3

t
nowMany years ago

Typical data compilation process
Data Source Source Data Aggregated Data

Apple
Protein 0.3 g/100g
Protein 200 mg/50g
…

Apple
Protein 0.35 g/100g
Fat 0.3 g/100g
…
E 231 9 kJ/100

Unit 
conversion

Matrix unit 
conversion

4

Energy 231.9 kJ/100 g

ENERCJ[kJ] = 17*PROT[g] + 17*CHO[g] + 
37*FAT[g] + 29*ALC[g] + 13*OA[g] + 10*POLYL[g]Pear

Protein 0.4 g/100g
Fat  0.3 g/100g
…

Borrow
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Typical Data Compilation Process
Aggregated Data Recipe Data

Apple Pie
Protein 2.68 g/100 g
Fat 4.86 g/100 gBorrow

Matrix unit 
conversion

Apple
Protein 0.35 g/100 g
Fat 0.3 g/100 g
…
Energy 231.9 kJ/100 g

Yield factor

Retention factorsUnit 
conversion

5

Pear
…

…
Energy 560 kJ/100 g

Theory vs practice challenge:
Levels of Food Comp Data

Logical levels Practical levels

Source level

g

6

Aggregated/compiled level

Recipe calculation
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Country‐specific challenge:
Different formulas

• Different compilers have ENERCJ[kJ] = 17*PROT[g] + 17*(CHO[g] – POLYL[g]) + 37*FAT[g] + 29*ALC[g] + 8*FIBT[g] + 13*OA[g] 

European regulation 1169

different formulas
• There are new formulas 
from time‐to‐time

‐> Allow users to define their 

+ 10*POLYL[g]

ENERCJ[kJ] = 17*PROT[g] + 17*(CHO[g] – POLYL[g]) + 37*FAT[g] + 29*ALC[g] + 8*FIBT[g] + 13*OA[g] 
+ 10*POLYL[g] + 8*OLSAC[g] + 4*INULN[g]

Swiss regulation

own formulas, incl. units, and 
interpret them during 
runtime.

7

Country‐specific challenge: 
Different units

= 55g= 55g

Food Amount

Rice 200g

Wh 180

8

Wheat 180g

• Use this conversion during calculations
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Regional challenge:
Component thesaurus

INFOODS Tag Names EuroFIR Component ThesaurusINFOODS Tag Names EuroFIR Component Thesaurus

9

Intrinsic challenge:
Re‐computation

…

Dough

Apple pie … …

update

update

update updateIs borrowing allowed?

10

Apple, fresh Wheat Salt Water …

update

update

PROT
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Intrinsic challenges:
During calculations
How can values be received: ENERCJ[kJ] = 17*PROT[g] + 17*CHO[g] + 37*FAT[g] + 29*ALC[g] + 13*OA[g] + 10*POLYL[g]

• From analytical values
• Borrow values
• Use formula
• Component pattern
• Initialise a value with 0/null value• Initialise a value with 0/null value
• Use a fix value
• Estimate nutrient

11

Intrinsic challenges:
During calculations
Challenges:
• What if a component is covered by multiple steps?
E.g. a few analytical values for fatty acids and a pattern

• How to manage ingredients that are removed after cooking?
E.g. chicken from chicken broth, water or salt

• There are no retention factors for water. How to calculate water?

12

• How to deal with ingredients that have not all nutrients?

Carrot
• PROT
• CHO
• FAT

Onion
• PROT
• CHO
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Algorithmic challenges: Food matching
Food 

Set

Food 
Consumption 

Set

Food 

Set

Food 
Composition 

Set
Fresh apple Apple raw

Jaccard’s approach

1. Exploitation

2a. Names comparison

2b. Synonyms comparison

3. Descriptor comparison

Fresh apple Apple, raw

Fresh apple ‐> {fre, res, esh, app, ppl, ple}
Apple, raw ‐> {app, ppl, ple, raw}

13

4. Classification 
comparison

5. LanguaL comparison5. LanguaL comparison

6. FoodEx2 comparison6. FoodEx2 comparison

Intersection = 3
Union = 7

Similarity = 0.43

Problem: “Apple pie” and “apple, raw” have a similarity 
of 0.6

Algorithmic challenge:
Data extraction

14
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Thank you for your attention

15
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 █ Management of a national food composition data set: Adventures in 
Food Composition Data Wrangling

Zane Gilmore 

I am a software developer working for The New Zealand Institute for Plant and Food Research Limited (PFR).
I have been working for PFR since just before its inception and have been working on the Food Composition 
Database (FCDB) for almost all that time.

My Talk Itinerary
I talked about:
• History
• The progression of FCDB versions
• Some interesting challenges
• FoodCASE
• Potential use cases

History of FCDB
I spoke of the history of FCDB: how the first version was in Advanced Revelation (ARev); The Food 
Information Management System (FIMS) was implemented in the 2000s; and how we are now implementing 
FoodCASE.

Days of Yore
Spoke about ARev DB. Started a car model metaphor. Compared ARev with the Model T Ford.
I spoke to Barbara Burlingame later and was assured that the FCDB was capable of much more than I 
thought it was. It did not run on DOS. It ran on its own operating system. And it was also capable of multi-user 
access. So perhaps the Model T comparison was a little harsh. However, no one knew how it ran and was 
becoming unreliable.
 The system was developed in about 1987, about 4 or 5 years before the first web browser was created. It 
was a credit to those who collated the data and saw the potential of such technology.

Enter FIMS: Food Information Management System
So we pulled the data out of ARev and put it into FIMS. This was written in Java, a modern programming 
language and ran against a SQL Server database, a standard relational database.
It was not developed using “best practices” but we eventually had it up and running, along with a reporting 
system that I wrote in a programming language called PHP.
Eventually, this system could calculate 100s of recipe nutrient lines overnight.

The basic entities
I quickly described some relational database basics.
A database “entity” is a thing that the database is to track. And the three main entities around which a food 
composition database revolves around are:
• Foods
• Food components/nutrients/attributes
• The connection between them e.g. how much vitamin C there is in a potato. We called this a FIAV, Food 

Item Attribute Value.

Some calculation categories
There are two main types of FCDB calculations. 
Calculations that happen within a food, like adding up the sugars etc. for total carbohydrates.
And recipe calculations where a new nutrient line is created with the nutrient lines of the recipe ingredients. 
These calculations provided more complexity, as we had to figure out how to compute multiple foods 
simultaneously and calculate what FIAVs had to be recalculated if something changed. Yield and retention 
factors also added more complexity.
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Right Now
We had finally reached the point where we could obtain a bunch of recipes from an Adult Nutrition Survey 
and send back their nutrient lines. And we did that.
But now the system is becoming clunky and unreliable. 

FoodCASE
FoodCASE was found by one of our people amongst some scientific publications and we investigated it and 
found it would do most of what we wanted, with a little bit of work.
It was developed by Karl Presser et al. in Switzerland, and is being used by various European food 
organisations to curate their food composition data.
It has been designed in a much more robust way than the original FIMS, and using more modern 
technologies.
We hope to have it being used to curate are “live” food data for FOODfiles etc. within a year.

Ongoing Work and Opportunities
Right now the main outlet for these data is via www.foodcomposition.co.nz.
And the project to create this brought to light a few ideas about how we could make these data more useful to 
the public and food scientists.
Ideas include:
• An online recipe calculatorScaling up nutrition surveys
• Using cell phones to record dietary intakeA.I. technologies, like natural language processing.
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Management of a national food 

The New Zealand Institute for Plant & Food Research Limited

composition data set

Adventures in Food Composition Data Wrangling

My talk itinerary

- History of NZFCDB
S- Some interesting challenges with the data

- How we use NZFCDB
- Where we are going: FoodCASE
- Some potential use cases
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History of NZFCDB
- First version in ARev ca 1988
- Was being used at least into mid 2000s
- By late 2000s we had implemented 

FIMS (plus FCDB-Aux)
- Today we are starting the 

implementation and roll out ofimplementation and roll-out of
FoodCASE

The days of Yore

» ARev is an old DOS application
» Lasted close to 20 years
» Was running before the Web
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Enter FIMS: Food Information Management System

- Java application
- SQL Server DB
- Needed some reporting 

functionality
- Added FCDB Aux
- First time capable of large scale 

calculationscalculations

The Basic Entities

The main “things” in a food composition database.

What the heck is a FIAV?
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Some calculation categories

Inter-food
(Recipes)
Inter-food
(Recipes)(Recipes)(Recipes)

Intra foodIntra foodIntra-food
(Attribute
calculations)

Intra-food
(Attribute
calculations)

Right now

» FIMS and FCDB Aux is still being usedg
» We are working on implementing FoodCASE
» We have our ways of things
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FoodCASE

» Created by Swiss team lead by Karl Presser
» Used by various European countries for their food composition data 

curation.
» Uses better/more modern computer science than FIMS

Ongoing work and opportunities

» Foodcomposition.co.nz (with Foodfiles)
» Recipe calculations (modelling problem)
» Better public access to food data
» Nutrition surveys can be larger scale.
» Nutrition surveys with food photography
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Questions
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 █ Inclusion of added and free sugar data in the New Zealand food 
composition database FOODfiles: Important but challenging

Liz Fleming
Authors: Liz Fleming, Subathira Sivakumaran, Anne-Louise Heath, Lisa Te Morenga

Free and added sugars consumption has been linked to adverse outcomes such as weight gain, dental 
caries, cardiovascular disease, and type II diabetes and reduction of free or added sugar intakes is widely 
recommended to reduce the risk of obesity and related diseases as well as dental caries. 
The WHO recommends intakes of free sugars of less than 10% of energy intake on evidence showing free 
sugars contribute to weight gain and dental caries. The United States 
Food and Drug Administration similarly advises that the intake of added sugars be limited to less than 10% 
of total calorie intake. The main difference between the USFDA and WHO definitions is that the USFDA 
includes fruit juices that are equivalent to 100% fruit juice as 0g added sugar, whereas the WHO considers 
any fruit juice or fruit juice concentrate as free sugar. However, estimating and monitoring intakes at the 
population level is challenging because these sugars cannot be analytically distinguished from naturally 
occurring sugars. 
The Ministry of Health Eating and Activity Guidelines for New Zealand Adults recommends choosing food 
and drinks with little or no added sugar. The most recent New Zealand Adult Nutrition Survey was conducted 
in 2008/09 and reported sugar intakes were based on intakes of individual mono- and disaccharides and total 
sugars, but not free or added sugars. 
The ability to quantify free and added sugars was necessary to confirm whether New Zealanders consume 
more than is ideal.  
Louie et al’s paper A systematic methodology to estimate added sugar content of foods, was used to 
estimate the added sugar contents of foods in the FOODfiles 2010 data files and the method was adapted for 
Free sugars. (Slides 9, 12 - 25) Modifications included changes to the types of foods categorised under steps 
2 and 3, for example fruit juices, and an additional step for canned fruits in step 4.  Free and added sugar 
data were estimated for FOODfiles 2010 in order to re-analyse the 24 hour recalls from the New Zealand 
Adult Nutrition Survey 2008/09 and to determine the intakes of free and added sugars of New Zealand adults 
during 2008/09. 
In 2018 the University and Plant and Food began a collaboration to develop Free and added sugar data for 
the next iteration of FOODfiles, including the foods added since 2010 and the new foods being added for 
FOODfiles 2018. Plant and Food audited the data before adding them to FOODfiles and subsequently a joint 
meeting was held to ensure all data values were consigned consistently and to establish a set of rules to 
assign free and added sugar values on an ongoing basis. 

There were challenges:
Coming from a chemistry or nutrition background gave us different perspectives. In food composition tables 
the sugar in honey or maple syrup is intrinsic to the food and technically could be classed as zero added 
sugar. However, in nutrition and public health honey is considered an added or free sugar because it is 
mostly added to foods as a sweetener. It certainly contains mostly energy and little nutritive value. Initially, in 
Step 6 the University did not include maltose in the calculation of free and added sugars from analytical data
 added sugar = total sugars − lactose – maltose.
It was mistakenly assumed that all maltose was added sugar even if present in small amounts. However, our 
chemist colleagues reminded us that some conversion of starches to maltose occurs during baking cereals 
and thus the maltose is intrinsic in the majority of foods it occurs in FOODfiles. However, malt extract being a 
concentrated sugar by-product of malt is considered added or free sugar. 
Consistency in decision making was a challenge such as always attributing the correct formula for free and 
added sugars respectively, e.g., Fresh and Canned fruits. They can be consumed fresh or canned in a variety 
of ways. Fresh fruit, fruit canned in water and fruit canned in juice that is drained, all have zero free or added 
sugars. In addition, added sugar is zero for canned fruit in juice, that is drained. However, for fruit canned in 
juice and not drained the free sugars are calculated from the total sugar, the sugar in raw fruit and the % of 
fruit in the can because juice is counted as a free sugar. Fruits canned in syrup whether drained or undrained 
are calculated from the total sugar of the sweetened and unsweetened varieties respectively.
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Assigning added and free sugar values to foods was time consuming because of the sheer volume of 
data to be dealt with. The objective decisions were straight forward, added and free sugar contents could 
be estimated from total sugar and individual sugar values derived by chemical analyses and added and 
free sugars were estimated as zero where natural sugars were intact (e.g. lactose in milk). However, the 
subjective decisions were more complex. For foods derived from recipes with multiple ingredients such as 
muesli bars, added and free sugars values were estimated from the proportions of ingredients containing 
added and/or free sugars. These estimates remain valid as long as the formulation of the foods remains the 
same, but with constant changes in the types of foods available, and their formulations, keeping the data 
current and relevant will remain a challenge 
Plant and Food Research will be assigning free and added sugars to future version of FOODfiles. Our 
collaboration will mean that we can provide a second opinion when it is required:
• for new types of foods  
• where foods have changed or 
• where we find we still haven’t been 100% consistent in our approach to individual foods!
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10th OCEANIAFOODS Conference, Auckland, New Zealand

Inclusion of free and added sugar data in the g
New Zealand food composition database 
FOODfiles: Important but challenging

Liz Fleming1, Subathira Sivakumaran2, Anne-Louise Heath1, Lisa Te
Morenga3

Free and added sugars
Hitch hikers guide 

 Free sugars +=

 Added sugar =
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Free and added sugars
Introduction 

 Free or added sugars consumption linked to adverse outcomes: 
 weight gain, dental caries, cardiovascular disease and type II diabetes 

 Reduction of free or added sugar intakes is recommended to reduce: 
 risk of obesity and related diseases 
 dental caries

 Free and added sugars include table sugar, honey, syrups and fruit 
concentrates which provide little nutrient value other than energy

Free and added sugars
Introduction 

 The World Health Organisation recommends ‐ free sugars less than 
10% of energy intake

 The United States Food and Drug Administration recommends – limit 
added sugars to less than 10% of total calorie intake to avoid excess 
energy intake and probable weight gain but doesn’t give any 
recommendation about the larger free sugar category

f k h l l l

+

 Estimating free and added sugar intakes at the population level is 
challenging 
 can not be analytically distinguished from naturally  occurring 
sugars 

 most national nutritional food composition databases did not 
include the data in 2017
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Free and added sugars
Background 

Estimating the free and added sugar intakes of New Zealanders 
 The Eating and Activity Guidelines for New Zealand Adults 
recommends choosing food and drinks with little or no added sugar

 New Zealand Adult Nutrition Survey conducted in 2008/09 (2008/09 
NZANS ) ‐ reported sugar intakes based on individual mono‐ andNZANS )  ‐ reported sugar intakes based on individual mono‐ and 
disaccharides and total sugars, but not free or added sugars

 Being able to quantify free and added sugars is required to confirm 
whether we consume more of these sugars than is ideal 

Free and added sugars
Background 

Estimating the free and added sugar intakes of New Zealanders 

 In 2017 there were no standardised published methods for estimating 
free and added sugars in foods

 The aim of our study, Estimating Free and Added Sugar Intakes in New 
Zealand1ea a d
 to develop free and added sugar estimates for foods and recipes in the New 
Zealand food composition database (FOODfiles 2010) and 

 to estimate free and added sugar intakes in the New Zealand population 
based on the 2008/09 NZANS 

1Kibblewhite, Nutrients 2017
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Free and added sugars
Background

Definition of Total and Free Sugars
1. Total sugars were defined as all naturally occurring and added sugars in 

foods
2. Free sugars ‐ defined according to the WHO definition:

 “Free sugars include monosaccharides and disaccharides added to 
foods and beverages by the manufacturer, cook or consumer, and 
sugars naturally present in honey, syrups, fruit juices, and fruit juice 
concentrates.”

+

Free and added sugars
Background

Definition of Added Sugars
3. Added sugars ‐ defined according to the United States Food and Drug 

Administration (US FDA) definition:
 “sugars that are either 

 added during the processing of foods, or are 
 packaged as such:
 include sugars (free mono‐ and disaccharides) sugars from syrups and honey include sugars (free, mono‐ and disaccharides), sugars from syrups and honey, 
and sugars from concentrated fruit or vegetable juices that are in excess of 
what would be expected from the same volume of 100 percent fruit or 
vegetable juice of the same type. 

 excludes fruit or vegetable juices sold as a concentrate directly (e.g., frozen 100 
percent fruit juice concentrate) as well as some sugars found in fruit and 
vegetable juices, jellies, jams, preserves, and fruit spreads.”
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Free and added sugars
Background 

From: Estimating free and
added sugars in New Zealand2

From: A systematic methodology to estimate added
sugar content of foods1g

1Louie et al, EJCN, 2015 2Kibblewhite et al, Nutrients 2017 

Free and added sugars

I 2016

Collaboration with Plant and Food Research Ltd
In 2016  
 developed free and added sugar data for FOODfiles 2010 – the food 
composition database used in 2008/09 NZANS

 re‐analysed the 24 hour recalls from 2008/09 NZANS to determine the 
intakes of free and added sugars of New Zealanders in 2008/09 

In 2017 
 we developed additional free and added sugar data for FOODfiles 2014 for 

th t danother study
In 2018 
 collaboration between the University of Otago and Plant and Food Research 
Ltd to develop free and added sugar data for FOODfiles 2018 to be released 
in 2019
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Free and added sugars
Collaboration with Plant and Food Research Ltd

The collaboration: 
 the university developed free and added sugar data for new foods added to 
FOODfiles 2016 and the new foods to be added to FOODfiles 2018

 Plant and Food audited the data before adding them to FOODfiles
The auditing process generated many areas for discussion:
 how and why were particular free or added sugar values chosen 
 foods assigned values using Objective steps 1 and 2 created the leastfoods assigned values using Objective steps 1 and 2 created the least 
discussion 

January 2019 ‐ two day face to face meeting to:
 work together to understand how to assign all data values consistently 
 establish a set of rules for Plant and Food to assign free and added sugar 
data in future

Free and added sugars
Objective steps 1

Step1: All foods with a total sugar content of 0g  were 
assigned 0g of free or added sugar
This included many of the foods in the following groups
 Meat, fish, poultry, eggs 
 Most cheeses
 Nuts and pulses

M i il Margarine, oil
 Unprocessed cereals, rice and pasta
 Tea, coffee, unsweetened cordials, water Step 1

0g total sugar
=  0g free sugar
=  0g added sugar

? 0g total sugar or 
? >0g total sugar = ?g 
free and added sugar
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Free and added sugars

Step 2: Unprocessed foods or minimally processed foods with no added

Objective steps 2
Step 2: Unprocessed foods or minimally processed foods with no added 
sugar were assigned 0g free and added sugars 

Step 2
Foods meet criteria for:
0g free sugar
0g added sugar 

(a)All spices and herbs 
(b)All fats and oils 
(c)All plain cereal grains, pasta, oats, rice, 

and flours, etc
(d)All plain breads, including pizza bases, 

pita naan and English muffins

(g) Fresh fruit; unsweetened dried fruit; fruit 
canned in syrup, sweetened with artificial 
sweetener only; and fresh vegetables

(h) Nuts and seeds (excluding nut/seed bars 
and coated nuts/seeds)

(i) Fresh meat, fresh seafood, tofu, and 
unsweetened legumes (fresh dried orpita, naan, and English muffins 

(excluding gluten free breads) 
(e)Unfilled plain pastries which do not 

contain, chocolate, nuts, or dried fruits 
(f) Eggs and egg products (except egg‐

based desserts)

unsweetened legumes (fresh, dried, or 
processed) 

(j) Non‐sweetened coffees, tea, and alcohol 
(excluding liqueurs and mixers) 

(k) Non‐sugar‐sweetened milk and dairy 
products (including those sweetened with 
artificial sweeteners only)

Free and added sugars

Added sugarsFree sugars
Objective step 3 - 100% of total sugar is added or free sugar 

Step 3: 
Assign 100% of total sugars as added sugar for 
foods in the following food groups: 
 (a) All confectionery except those containing 
dairy products such as fudge and chocolate

 (b) Breakfast cereals and cereal bars without 
fruits, chocolate, dairy or milk solids

 (c) Coffee and beverage base with no milk 
lid d d i h

Step 3 
All foods in the following groups had 100% of 
sugar assigned to free sugars: 
 (a) All sugars and syrups
 (b) All confectionary (excluding chocolate) and 
potato chips

 (c) Coffee and beverage bases
 (d) All fruit juices, purees, concentrates, and 

solids, dry or made up with water
 (d) Crumbed/battered meat and seafood

( ) j , p , ,
jams (both sweetened and unsweetened 
varieties), including tomato pastes, sauces, and 
purees

 (e) Sugar‐sweetened soft drinks, sports drinks, 
flavoured waters, and energy drinks

 (f) Non‐cream based liqueurs



SMARTER DATA 2019 | Auckland, New Zealand page 244

13/09/2020

8

Free and added sugars

Added sugarsFree sugars

100% f i d f

Objective step 3 - 100% of total sugar is added or free sugar 

100% of total sugars assigned to added sugars: 
(e) Processed meats
(f) Regular soft drinks, sport drinks, flavoured water 

and non‐fruit‐based energy drink 
(g) Savoury biscuits, sweet biscuits, cakes and buns, 

donuts and batter‐based products that do not 
contain fruit, chocolate or dairy products 

(h) S b d h t ith t dd d

100% of sugar assigned to free sugars: 
(g) All baked goods such as biscuits, cakes, buns, and 

crackers that did not contain fruit, chocolate, or 
dairy products 

(h) Gluten‐free breads
(i) All breakfast cereals and cereal bars which do not 

contain fruit pieces, chocolate, or dairy products 
(j) Stock powder dry or made up with water (h) Soy beverages and soy yoghurt without added 

fruits 
(i) Stock powder 
(j) Sugar and syrups

(j) Stock powder—dry or made up with water 
(k) Sauces and dressings, excluding pasta sauces and 

those that are vegetable‐based such as pickles 
(l) Processed meats including, pies, pastries, 

crumbed/battered meat, AND seafood 
(m) Soy beverages and soy yoghurt without added 

fruits

Free and added sugars

Added sugarsFree sugars

Objective steps 4

Added sugars
Calculation based on standard recipe used in 
the food composition database where 
added sugar contents of ALL ingredients 
were available from steps 1 to 3 
Added sugar per 100 g (AS100g) is given by 
the following formula: 

Step 4a 
Calculation based on standard recipe used in 
the food composition database where free 
sugar contents of ALL ingredients were available 
from steps 1 to 3. 
Free sugars per 100 g (FS100g) is given by the 
following formula:

where Wi is the weight of the ith ingredient in recipe, 
ASi is the added sugar content per 100 g of the ith
ingredient and %WΔ is the percentage change in weight 
on cooking

following formula: 

where Wi equates to the weight of the ith ingredient of the 
recipe, FSi is the quantity of free sugars in the ith ingredient 
of the recipe, and % W∆ is the percentage weight change of 
the recipe from cooking 
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Free and added sugars

Free sugars

Objective steps 4

Step 4b)  
Calculation based on known proportion of canned fruits and their 
juices/syrups. 
Free Sugar per 100 g (FS100g) of undrained canned fruits were 
determined using the formula: 

where ST is the total sugar, SR is the sugar content of the raw fruit, and %R is the 
proportion of raw fruit in the can of fruit

L1123 Peach, in juice, canned, no sugar added, undrained, composite
FS100g = 10.7 – (7.4 x 0.73) 

= 5.9

Free and added sugars

Added sugarsFree sugars

Objective steps 5

Added sugars
Step 5
Calculation based on comparison with values 
from the unsweetened variety. 
Added sugar per 100 g (AS100g) is given by the 
formula: 

Free sugars
Step 5 
Calculation based on comparison with values 
from the unsweetened variety. 
Free sugars per 100 g (FS100 g) is given by the 
formula: 

where Sus is the total sugar content per 100 g of the 
unsweetened variety of the food and Stotal is the total 
listed sugar content 

where SUS is the total sugar content per 100 g of the 
unsweetened variety of the food, and ST is the total sugar 
for the food item that free sugars is to be estimated for
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Free and added sugars

Added sugarsFree sugars

Objective steps 5

Added sugars
Step 5
Calculation based on comparison with values 
from the unsweetened variety (SUS) 

L153 Plum, cooking, stewed with sugar
AS100g = 100 x (6.8 ‐ 15.2) 

Free sugars
Step 5 
Calculation based on comparison with values 
from the unsweetened variety (SUS) 

L153 Plum, cooking, stewed with sugar
FS100g = 100 x (6.8 ‐ 15.2) 100g  ( )

(6.8 – 100)
= 9.0

Using L154 Plum, cooking, stewed as the 
unsweetened variety 

FS100g  100 x (6.8  15.2) 
(6.8 – 100)

= 9.0

Using L154 Plum, cooking, stewed as the unsweetened 
variety 

Free and added sugars

Added sugarsFree sugars
Objective steps 6

If analytical data for lactose available and 
ingredients do not include dried fruits or malted 
cereals 

 added sugar = total sugars − lactose

If the food contains malted cereals and lactose 
and maltose data are available 

Calculate free sugars from mono‐ and 
disaccharide content. 

 free sugars = total sugar ‐ lactose. 
Lactose subtracted from total sugars for all foods 
except:

 potato chips, other chip varieties, and 
confectionary (excluding chocolate, fudge, and 
toffee).

 added sugar = total sugars − lactose − 
maltose

toffee). 
If the food contains malted cereals and 
lactose and maltose data are available 

 free sugar = total sugars − lactose − 
maltose
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Free and added sugars

Added sugarsFree sugars

Objective steps 6

Added sugar100g = total sugars − lactose
A1064 Biscuit, milk chocolate, ready to 
eat, Double Coat, Tim Tam, Arnott's
Added sugar100g = 46.6 – 5.5

= 41.6

Added sugar100 = total sugars − lactose −

Free sugar100g = total sugar ‐ lactose
A1064 Biscuit, milk chocolate, ready to eat, 
Double Coat, Tim Tam, Arnott's
Free sugar100g = 46.6 – 5.5

= 41.6
Added sugar100g = total sugars − lactose −  Added sugar100g = total sugars   lactose   

maltose
A101 Croissant, plain, composite
Added sugar100g = 6.4 – 1.0 – 2.0

= 3.4

g
maltose
A101 Croissant, plain, composite
Free sugar100g = 6.4 – 1.0 – 2.0

= 3.4

Free and added sugars

Added sugarsFree sugars

Subjective steps 7

Added sugars
Step 7
Added sugars estimated using 
 borrowed values from similar products from steps 1 
to 6 or 

 An overseas databases. 
Values from similar product(s) within FOODfiles should 
be chosen in this step. 
If no similar product in FOODfiles, borrow values from 

Free sugars
Step 7
Free sugars estimated using 
 borrowed values from similar foods that had 
previously been determined using steps 1–6 
OR 

 an overseas database.  p
alternative database, calculate the proportion of total 
sugars as added sugar for the borrowed food
Added sugar of the target food is estimated as
 total sugars × proportion of sugars as added 
(calculated from the borrowed food). 

 The foreign database to borrow from depends on 
the similarity of the food supply between the 
countries (e.g., type of foods available)

Free sugars were estimated by determining the 
proportion of free sugars to total sugar from the 
borrowed food, then using this proportion on 
the food to be estimated with the equation: 
 total sugars × %FS (from the borrowed food)



SMARTER DATA 2019 | Auckland, New Zealand page 248

13/09/2020

12

Free and added sugars

Added sugars Free sugars

Subjective steps 8

Subjective estimation on the basis of:
 ingredients and/or 
 common recipes (e.g., obtained from 
popular recipe books)

Subjective estimation based on the best 
available information regarding:
 ingredients and/or 
 common recipes and/or 
 assumptions

Free and added sugars

Added sugarsFree sugars

Subjective steps 9

Added sugars

Calculation based on:
 the standard recipe that includes 
ingredients with values assigned at steps 
5–8, using the proportioning method. Step 
4 is repeated here where more foods have 
h f

Free sugars

Free sugar estimation based on:
 standard recipe used in the food composition 
database where free sugar content of ANY of 
the ingredients was determined by using steps 
5–10 (i.e., step 4 was repeated)

their added sugar contents estimated after 
steps 5–8
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Free and added sugars

Added sugars Free sugars

Subjective steps 10

Assign 50% of total sugars as added sugar 
 If estimation of added sugar content is 
impossible from steps 1 to 9, then added 
sugar is assumed to be 50% of total sugars. 

 This is because foods with very high or 
very low amounts of added sugar would 
lik l h h d th i dd d t t

50% of total sugars assumed to be free sugars 
 Step 10 was used when it was not possible to 
determine free sugars using steps 1–9 

 This step was predominantly used for 
takeaways, such as pizzas and burgers. 
Additionally, it was used on some soups, 

d i ll f dlikely have had their added sugar content 
estimated at an earlier step

sauces, and miscellaneous foods

Free and added sugars
Challenges

Different disciplinary perspectives
Sugars
• The sugar in honey or maple syrup is intrinsic to the food 

and technically could be classed as zero added sugar
• In nutrition and public health we consider honey as an added 

or free sugar because it is mostly added to foods 
Maltose
• Initially in Step 6, the university did not include maltose in the 

calculation of free sugars from analytical data
added sugar = total sugars − lactose − maltose

• Assumed all maltose was free or added sugar 
• During baking some starch in cereals converts to maltose 

and thus the maltose is intrinsic in many foods
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Free and added sugars
Challenges

Consistency in decision making
• always attributing the correct formula for free and added sugars 

respectively, e.g., 
• Fresh and canned fruits: 

• fresh
• canned in water 
• canned in juicecanned in juice 
• canned in syrup 
• drained
• undrained

Free and added sugars
Challenges

F Add dFree sugar Added sugar

Fresh fruit FS = 0g AS = 0g
Canned in water FS = 0g AS = 0g
Canned in juice, drained FS = 0g AS = 0g
Canned in juice, undrained FS > 0g1 AS = 0g

• (1calculated from total sugar, sugar in raw fruit and % of fruit in the can)
Canned in syrup drained FS > 0g2 AS > 0g2Canned in syrup, drained FS > 0g2 AS > 0g2

• (2calculated from total sugar of the sweetened and unsweetened drained 
varieties) 

Canned in syrup, undrained FS > 0g3 AS > 0g3

• (3calculated from the total sugar of the sweetened and unsweetened 
undrained varieties)
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Free and added sugars
Challenges

The sheer volume of data to deal with
• Approximately 2,700 foods, 20% of these foods created 80% of the work
The objective decisions were straight forward 
• added and free sugar contents could be estimated from total sugar and 
individual sugar (mono‐ and disaccharides) values derived by chemical 
analyses 

• added and free sugars were estimated as zero where natural sugars were 
intact (e.g. lactose in milk) 

Free and added sugars
Challenges

The subjective decisions were more complex. 
• Foods from recipes with multiple ingredients , e.g., muesli bars, added and 
free sugars values estimated from the proportions of ingredients 
containing added and/or free sugars 

• These estimates remain valid as long as the formulation of the foods 
remains the same

• Constant changes in the types of foods available, and formulations, means 
keeping the data current and relevant will remain a challenge

• 2019 Wanselius et al paper Procedures to Estimate Added and Free Sugars 
in Food Items from the Swedish Food Composition Database Used in the 
National Dietary Survey Riksmaten Adolescents 2016‐171 – any challenges

1Wanselius et al Nutrients 2019
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Free and added sugars
The Future

Plant and Food Research will be assigning free and added sugars to future 
version of FOODfiles
Our collaboration will mean that we can provide a second opinion when it is 
required:
• for new types of foods  
• where foods have changed  
• where we find we still haven’t been 100% consistent in our approach to 

individual foods!

Thank you for listening
Please feel free to ask me questions
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 █ IANZ –Raising the Bar

Michael Vercoe

Established under the Testing Laboratory Registration Act 1972, International Accreditation New Zealand 
(IANZ) is the national authority for the accreditation of Testing and calibration laboratories, Radiology 
services, Inspection bodies and other technical professional services such as Building Consent Authorities. 
IANZ is a user-funded autonomous Crown entity that reports annually to parliament.
More than 600 organisations throughout New Zealand are accredited by IANZ, giving them the right to 
include the globally recognised IANZ logo on their reports and certificates. Organisations can choose 
accreditation as independent recognition of their competence and, in many cases, regulators insist on IANZ 
accreditation so the public can assured their health and safety interests are being looked after. One of IANZ’s 
roles is to liaise with government agencies that are acting as regulators and facilitate the acceptance of test 
results from accredited laboratories through international Mutual Recognition Arrangements (MRA’s).
Accreditation bodies belong to regional co-operations, with IANZ belonging to the Asia Pacific Accreditation 
Cooperation (APAC). APAC’s primary role is to manage and expand a mutual recognition arrangement 
(MRA) among accreditation bodies in the Asia Pacific region.  This MRA facilitates the acceptance of 
conformity assessment results (e.g. test reports, test certificates) across the region and with other regions 
around the world. Conformity assessment results that are produced by conformity assessment bodies 
(CABs) that have been accredited by one APAC MRA signatory are accepted by all the other APAC MRA 
signatories.  This mutual recognition and acceptance of conformity assessment results reduces the need 
to undertake duplicate testing, thus saving time and money, increasing economic efficiency and facilitating 
international trade. APAC itself is then part of the International Laboratory Accreditation Cooperation (ILAC).
ILAC is the international organisation for accreditation bodies operating in accordance with ISO/IEC 17011 
and involved in the accreditation of conformity assessment bodies including calibration laboratories (using 
ISO/IEC 17025), testing laboratories (using ISO/IEC 17025), medical testing laboratories (using ISO 15189), 
inspection bodies (using ISO/IEC 17020) and proficiency testing providers using ISO/IEC 17043.
Accreditation is the independent evaluation of conformity assessment bodies against recognised standards 
to carry out specific activities to ensure their impartiality and competence. It is formal recognition that the 
organisation, e.g. a Food Testing laboratory, has been independently assessed and found to conform to 
applicable standards in areas such as competence of staff, integrity and traceability of the equipment and 
materials, technically validity of methods and results, documentation and compliance with an appropriate 
management system.
IANZ operates a range of Accreditation programmes, but testing related to food would generally fall under the 
Chemical Biological (CB) programme. If a laboratory is seeking Initial accreditation then it applies to IANZ; 
if it is already accredited then IANZ advises the laboratory of the pending assessment. The on-site visit date 
will agreed upon, with the assessment team also confirmed with the laboratory. For an Initial Accreditation 
assessment, this team will always consist of a Lead assessor and one or more Technical experts for the 
scope of testing requested.
The Lead Assessor is always from IANZ and will conduct a review of the Laboratory management systems. 
The Technical Experts will perform a Peer review of the testing / sampling activities for which the laboratory  
is seeking accreditation for, and are sourced from Industry experts who are independent of the laboratory 
being assessed.
For a Food Testing Laboratory, the organisation will be assessed against the requirements of ISO/IEC 
17025 and additional regulatory criteria which are specific to the industry, e.g. Animal Products Notice 
– Specifications for Laboratories (Ministry of Primary Industries), Drinking-water Standards for New 
Zealand (Ministry of Health). The review of Management systems will include Organisational setup, roles & 
responsibilities, Document control, New work review, Corrective actions, Internal audits and Management 
review. Technical requirements assessed will include Personnel (competence, qualifications, training), 
Accommodation, Methods (validated and/or verified), Equipment (calibration, management), Quality control, 
External proficiency testing, Handling of samples and Reporting. 
Any non-conformances identified with the above requirements are communicated to the laboratory in the 
form of Corrective Action Requests (CAR’s). An agreement is made for the laboratory to provide objective 
evidence (clearance material) to IANZ within agreed timeframe and once the CAR’s are addressed, the 
granting of Accreditation (new laboratory) or continuation of Accreditation (new laboratory) is confirmed for 
the scope of work as established through the assessment process.
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Accreditation information is made publically available, on the IANZ website and identifies the scope of 
activities for which the laboratory is accredited. It is the Laboratory itself that establishes the scope of what 
they require accreditation for, i.e. which methods, decided on by the laboratory, specified by the customer or 
market – international methods. 
Food producers will often send samples to IANZ laboratories for testing that will be accredited under the 
Chemical Biological Programme. With such accreditations, these testing laboratories will have received their 
formal recognition of the organisation’s technical competency after assessment of their processes, resources, 
facilities, staff and other key factors skills which relate to, and impact on the quality of the testing service 
provided, as detailed above. Part of the review of the technical competency of any accredited laboratory 
will include how that organisation has validated or verified that any test method it uses is operating within 
accepted parameters and is suitable for the product types being tested. A range of processes can be used 
for method verification/validation and can include in-house repeatability trials, inter-laboratory comparisons, 
formal proficiency testing programmes and the use of Certified Reference Materials.
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International Accreditation New Zealand

IANZIANZ ––Raising the BarRaising the Bar
(Laboratory(Laboratory Accreditation Accreditation

& Methods)& Methods)

be assured

& Methods)& Methods)

IANZIANZ

 Part of the Accreditation Council Part of the Accreditation Council

 User-funded autonomous Crown entity

 Report annually to parliament through the

be assured

 Report annually to parliament through the
Minister of Commerce and Consumer Affairs
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Functions of IANZFunctions of IANZ

 Accreditation body Accreditation body

 Liaise with government agencies

 Facilitate the acceptance of test results from

be assured

 Facilitate the acceptance of test results from
accredited laboratories through international 
Mutual Recognition Arrangements (MRA’s)

The Bigger PictureThe Bigger Picture

 Accreditation bodies belong to regional co- Accreditation bodies belong to regional co
operations

 Within regional MRA’s

be assured

 Between region MRA’s
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ILAC 
 

International Laboratory Accreditation Cooperation 

EAAPAC 
Asia Pacific 
Accreditation 
Cooperation 

IAAC 
Inter America 
Accreditation 
Cooperation

EA 
European co‐operation 

for Accreditation 

 New Zealand
 Australia
 Canada
 United States of America
 Philippines

Argentina 
Guatemala 
Peru 
Mexico 
United States of America 

 Austria
 Belgium
 Bulgaria
 Czech Republic
 Denmark
 Estonia

be assured

 Malaysia
 India
 Japan
 Hong Kong
 Taiwan
 Singapore
 etc

Canada 
Brazil 
Chile 
Costa Rica 
Cuba 
 

 Finland
 France
 Germany
 Greece
 Ireland
 Italy
 Etc

Establishing an MRAEstablishing an MRA

 Regional network of laboratories accredited byg y
accreditation bodies that have been peer evaluated
and recognised as competent

 Facilitates the acceptance of test, calibration and
inspection reports in the region

be assured

 Contributes to the facilitation of trade and the goal of
testing once, accepted everywhere

6
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AccreditationAccreditation

Formal recognition that a laboratory has beeng y
independently assessed and found to conform to
applicable standards in the following areas:
 Competence of staff
 Integrity and traceability of the equipment and

materials

be assured

 Technically validity of methods and results
 Compliance with appropriate management system

IANZ PROGRAMMES

CALIBRATION HEALTHCARE & MEDICAL CHEMICALMECHANICALINSPECTION BODYCALIBRATION HEALTHCARE & MEDICAL 
DIAGNOSTICS

CHEMICAL
BIOLOGICAL

MECHANICALINSPECTION BODY

•Metrology
•Electrical
•Applied Physics

RADIOLOGY
•Public and private
•X‐rays
•CT scans
•MRI’s
MEDICAL
•Hospital
laboratories
•Private medical

•Food safety
•Engineering
•Biosecurity
•Building
•Electrical

•Civil
•Gas cylinders
•Non‐destructive
testing
•Building materials

•Chemical
•Biological
•Drinking water
•Wool
•MPI RLP
•Proficiency 
testing 
•Reference   
Material

be assured

•Private medical
laboratories
•University
laboratories
•Mortuaries
•Living cell
technologies

Material 
Producers  
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CHEMICAL, BIOLOGICAL PROGRAMME 

CHEMICAL  BIOLOGICAL  REFERENCE  PROFICIENCY MPI RLPDRINKING WATER
MATERIAL 
PRODUCERS

TESTING 

 Food 
Water 
 Residues 
 Paint 
 Soils 
 Stack emissions 
Metals  
Wine 
 

 Food
 Water
 Environmental
 Plants
 Viruses
 Veterinary
 Entomology
    
 

 Production  and 
characterisation 
of  reference 
materials  used  by 
accredited  testing 
laboratories 

 (ISO 17034) 

On  behalf  of  the 
Ministry of Health 
 
 Potable water 
 Level 2 labs 
 
 

Recognised 
Laboratory 
Programme 
 
 Red meat 
 Poultry 
 Seafood 
 Shellfish 
 Dairy 

 Providers of 
proficiency 
testing 
programmes 
used by testing 
laboratories  

 (ISO 17043) 
    
 
 

be assured

MPI require this for 
wine  export  label 
claim 

 Honey
 Live Animal Exports 
 
 
 

The AssessmentThe Assessment

 Laboratory applies or IANZ advises of pending Laboratory applies or IANZ advises of pending
assessment

 On-site visit on agreed date’s with assessment
team

be assured

 Lead assessor and technical experts for the
scope of testing requested
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The Assessment Team

 Lead Assessor is always from IANZy
 Review of management systems

 Technical Experts
 Peer review of the tests / sampling activities for

which the laboratory is accredited / seeking

be assured

y g
accreditation

 Industry experts independent of the laboratory
being assessed

Assessment OutcomesAssessment Outcomes

 Corrective Action Requests (CAR’s) Corrective Action Requests (CAR s)
 Laboratory provides objective evidence

(clearance material) to IANZ within agreed
timeframe

 Continuation of accreditation is confirmed   
F th f k t bli h d th h

be assured

 For the scope of work as established through
the assessment process
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Assessment CriteriaAssessment Criteria

 ISO/IEC 17025 and additional regulatory criteria whichg y
is specific to the industry e.g.

 Animal Products Notice – Specifications for
Laboratories (Ministry of Primary Industries)

be assured

 Drinking-water Standards for New Zealand (Ministry of
Health)

NZS ISO/IEC 17025NZS ISO/IEC 17025

 Management systems Management systems
 Organisational setup, roles & responsibilities
 Document control
 New work review
 Corrective / preventive actions

be assured

 Internal audits 
 Management review
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NZS ISO/IEC 17025NZS ISO/IEC 17025

 Technical requirements Technical requirements
 Personnel, competent, qualified, trained
 Accommodation
 Methods, valid and verified
 Equipment, calibrated and managed

be assured

 Quality control, proficiency testing
 Handling of samples and reporting

Establishing additional criteriaEstablishing additional criteria

 Regulators/stakeholders involve IANZ in the Regulators/stakeholders involve IANZ in the
process

 Draft documents for comment at the internal 
consultation stage

be assured

 Need to ensure the role of IANZ as proposed 
is within our scope of operation
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Scope of Scope of accreditationaccreditation

 Made publically available, on the IANZ websitep y ,

 Identifies the scope of activities for which the
laboratory is accredited

 Laboratory establishes the scope of what they

be assured

 Laboratory establishes the scope of what they
require accreditation for, i.e. which methods

Test MethodsTest Methods

 Decided on by the laboratory Decided on by the laboratory
 Specified by the customer or market –

international methods
 Customer methods

be assured

Must produce technically valid results, and have 
been verified prior to use.
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Method VerificationMethod Verification

VerificationVerificationVerificationVerification

PriorPrior toto implementationimplementation ofof aa standardstandard (validated)(validated)
method,method, toto ensureensure thethe laboratorylaboratory cancan achieveachieve
thethe performanceperformance parametersparameters ofof thethe methodmethod andand

be assured

produceproduce resultsresults ofof appropriateappropriate validityvalidity toto theirtheir
applicationapplication..

Verification RequirementsVerification Requirements

 Planned activityy
 Performed by competent staff 
 Records kept of the verification
 Any deviations from standard methods shall be 

documented and technically justified 

be assured
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VerificationVerification Activities Activities

Examplesp
 Proficiency testing
 Reference materials
 Repeatability trials (Intra-laboratory)
 Reproducibility trials (Inter-Laboratory)

be assured

 Spike recoveries/matrix effects 

MethodMethod ValidationValidation

ValidationValidationValidationValidation

PriorPrior toto implementationimplementation ofof aa nonnon--standardstandard
method,method, toto ensureensure thethe laboratorylaboratory cancan achieveachieve
accuracyaccuracy andand precisionprecision appropriateappropriate toto thethe

be assured

applicationapplication ofof thethe resultsresults..
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ValidationValidation RequirementsRequirements

 Planned activity with documented procedurey p
 Method requirements specified 
 Determination of the performance of the method 

performed
 Records kept of the results obtained 

be assured

 Final statement of the validity and scope of method 
made

Verification Activities Verification Activities 

Examplesp
 As per verification e.g. proficiency testing, reference 

materials, repeatability/reproducibility trials, spike 
recoveries/matrix effects

 Specificity/Selectivity conformation
 Linearity confirmation

be assured

 Linearity confirmation
 Robustness/ruggedness conformation
 Limits of quantification/detection  
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 █ Beyond nutrients: the challenges of adding new components to food 
composition databases

Dr Carolyn Lister

Introduction
In addition to nutrients there is an increasing interest in the other biologically functional components present 
in foods. There are a number of reasons for this. Some components such as the phytochemicals attract 
considerable attention because of their contribution to sensory characteristics and health benefits of selected 
foods. In other cases some food components, such as allergens (e.g. gluten) and Fermentable Oligo-, Di-, 
Mono-saccharides And Polyols (FODMAPs), cause undesirable effects for subsets of the population. To 
date, these components are less commonly included in national food composition databases. Including more 
diverse and complex non-nutrient datasets in databases presents major challenges as will be discussed 
below. This raises the question: should we be including more diverse and complex non-nutrient datasets in 
databases? How do we go about this and what are the considerations required?

Phytochemicals
The term phytochemical simply means ‘plant chemical’ and covers diverse groups of compounds belonging 
to different chemical groups. Examples include flavonoids and other phenolics (e.g. anthocyanins, flavonols, 
catechins), glucosinolates/isothiocyanates (e.g. sulforaphane) and carotenoids (e.g. ß-carotene, lycopene). 
There are thousands of different compounds and even within a single food type they can be far more variable 
than nutrients, both qualitatively and quantitatively. This presents many challenges for inclusion in food 
composition databases including what to include, how to present the data and data validation. 

Carotenoids
The carotenoids are a class of mainly yellow, orange, or sometimes red fat-soluble pigments that are 
produced by plants and algae as well as several bacteria and fungi. In some cases they also accumulate 
in animals that eat these foods (e.g. salmon and egg yolks). At present some databases such as the New 
Zealand Food Composition Database (NZFCD 2019), Australian Food Composition Database (AFCD; Food 
Standards Australia New Zealand 2019) and Food Data Central from the US (US Department of Agriculture, 
Agricultural Research Service 2019) include some carotenoids. However, these are mainly focussed on 
those that have provitamin A activity (e.g. β- carotene, α- carotene, β- cryptoxanthin) plus lycopene. In 
addition to these carotenoids, there is a diversity of ~1,000 other carotenoids often more restricted in their 
distribution (e.g. astaxanthin in salmon and capsanthin plus capsorubin in peppers). These compounds may 
have health benefits beyond provitamin A activity (Eggersdorfer & Wyss 2018). Apart from relationship to 
vitamin A activity there are no recommended dietary intakes (RDIs), which makes it difficult to determine the 
significance of and data in terms of human health.
There are a couple of approaches to analysis of carotenoids. Total carotenoids are quite simple and cheap to 
measure and may be sufficient detail for some health benefits but may miss specifics that are probably more 
important. Current methodology allows detailed identification and quantification of individual carotenoids 
but standards are not readily available for less common compounds. The extraction of carotenoids can be 
difficult and time-consuming. However, at some point in the future validated methodology may mean no 
extraction is required and analysis is cheaper with rapid throughput. The bioavailability of carotenoids may 
vary hugely depending on plant part and also degree of processing and presence of oil (refer to slide 9). At 
present, the status quo of including selected carotenoids is probably the most sensible approach but in the 
future a wider range of compounds should be included.

Flavonoids
Flavonoids are a diverse group of phytonutrients found in almost all fruits and vegetables. Along with 
carotenoids, they are responsible for the colours of fruits and vegetables (although not all flavonoids 
are coloured). They are associated with a range of different health benefits (see slide 10). Very few food 
composition databases include flavonoids. The USDA developed a specific flavonoid database that is 
now incorporated into the main nutrient database but it is restricted to a limited number of groups of 
compounds (see slide 11). There are over 5000 naturally occurring flavonoids and specific glycosides 
impact bioavailability and biological activity (Wang et al. 2018). The challenges with inclusion of flavonoids 
in databases is similar to the carotenoids with regards analytical issues and lack of RDIs. With so many 
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potential compounds to include it would be challenging to include everything, so the question is “which 
compounds are most relevant for human health?” Further research is needed to determine this and what 
concentrations are biologically relevant.

Antioxidants
Antioxidant activity has often been cited as a key reason for health benefits of fruit and vegetables. The term 
refers to a mode of action rather than to a chemical entity. Some nutrients are antioxidants and essential 
components of our bodies antioxidant mechanisms, e.g. vitamin C, vitamin E, selenium. Many foods have 
been shown to possess significant antioxidant activity in vitro. However, how this translates to benefits in vivo 
remains uncertain. There has been considerable debate in recent years about the relevance of antioxidant 
activity measures and the US Department of Agriculture (USDA) removed the ORAC (Oxygen Radical 
Absorbance Capacity) database (Cunningham 2013). Many questions regarding the antioxidant capacity of 
food and whether or not those measurements have any bearing on effectiveness in the human body remain 
unanswered and research is ongoing. It is also important to consider antioxidant activity is only one of many 
modes of action. The simple direct antioxidant hypothesis has largely been debunked and the focus is on 
understanding of the complex effects on molecular targets and enzymes in specific cell types (Williamson et 
al. 2018). Based on the evidence there is no value for inclusion of antioxidant measures in food composition 
databases.

FODMAPs
FODMAP components vary in their chemical structures and impacts on health (for more specifics see slide 
16). Selected components are already included in databases, e.g. lactose. Although inclusion of some other 
components could be straightforward (e.g. excess fructose), others (such as oligosaccharides) require state-
of-the-art analytical techniques. Because these components do have known impacts on human health there 
is justification for their inclusion where possible.

Conclusions and future directions
Careful evaluation is required before the addition of new components to food composition databases. It is 
often a trade-off between the inclusion of more foods versus more components because of the costs. Some 
very specific components may justify inclusion, such as the Kava lactones, because there is a specific need 
and analysis is fairly straightforward. In the future, new analytical technologies will likely open the way for 
easier inclusion of a greater diversity of phytochemicals. In addition, as new science emerges to substantiate 
the role of these compounds in the diet and RDIs are established this may provide more direction. We need 
to be prepared for their inclusion in future releases of databases.
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Beyond nutrients:

The New Zealand Institute for Plant and Food Research Limited

Beyond nutrients: 
the challenges of adding new components 
to food composition databases
Carolyn Lister, Principal Scientist & 
Team Leader, Food & Health Information

» The issue: current databases are incomplete 
and don’t cover the full chemistry of what is in 
foods

Talk outline

foods

» The challenges: how to include more diverse 
and complex non-nutrient datasets in databases

» Examples:
» phytochemicals (e.g. carotenoids, flavonoids)
» antioxidants 
» allergens & other components that cause» allergens & other components that cause 

intolerances to certain foods/food groups -
FODMAPs (Fermentable Oligo-, Di-, Mono-
saccharides And Polyols)

» The future

2
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The issue & the big question

» Food contains more than just nutrients

» Total proximates don’t always tally to 100% p y y
and for some foods the gap is quite large -
missing components may be a reason

» Some of these components contribute to 
health in a positive way but others have 
safety issues/potential negative effects (and 
in some cases can be the same compounds 
impact different people in opposite ways)impact different people in opposite ways)

» Should we be including more diverse and 
complex non-nutrient datasets in databases?

3

The challenges

» Which compounds to measure

» Availability of standardisedy
methods of extraction/analysis

» Cost

» Interpretation and presentation of 
the data

» Lack of recommended dietary 
i t k (RDI )intakes (RDIs)
» What concentrations are of dietary 

significance?

» (How do we incorporate non-
chemical data?)

4
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Phytochemicals

» Compounds:
» flavonoids and other phenolics (e.g. anthocyanins, flavonols, catechins)

glucosinolates/isothiocyanates» glucosinolates/isothiocyanates
» carotenoids (e.g. ß-carotene, lycopene)
» chlorophyll
» and many more

» Challenges:
» Huge number of compounds - diverse structures and levels of 

occurrence
» How can we select data that reflect this complexity?
» Do we quantify on the basis of individual components, groups of 

components or activity?
» What about bioavailability?
» What is the most useful way of presenting this information to diverse 

groups of users?
5

Phytochemicals: carotenoids

» A class of mainly yellow, orange, or sometimes 
red fat-soluble pigments that are produced by 
plants and algae as well as several bacteriaplants and algae as well as several bacteria 
and fungi plus in some cases accumulate in 
animals that eat these foods

» Current status: some databases include 
carotenoids
» Mainly focussed on those that have provitamin A 

activity (e.g. β- carotene, α- carotene, β-
cryptoxanthin) plus lycopenecryptoxanthin) plus lycopene

» There are other carotenoids not included

» Have health benefits beyond provitamin A 
activity

6
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Phytochemicals: carotenoids…

7

Phytochemicals: carotenoids…

» There are a diversity of ~1,000 other carotenoids 
often more restricted in their distribution:
» astaxanthin in salmon» astaxanthin in salmon
» capsanthin & capsorubin in peppers

» Total carotenoids quite simple and cheap to 
measure:
» May be sufficient detail for some health benefits 

but miss specifics that are probably more important

» Current methodology does allow detailed» Current methodology does allow detailed 
identification and quantification
» challenge of standards for less common 

compounds)
» Extraction issues

» Future methodology – no extraction…
8
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Phytochemicals: carotenoids…

» Significance of bioavailability?
» Dependent on tissue structure

Impacts of processing» Impacts of processing
» Presence of fat

» Apart from relationship to vitamin A 
activity there are no RDIs
» How do determine what is significant?

» Potential for harm at high does?
Hi h β i d i h» High β‐carotene was associated with 
increased lung cancer rates in smokers

» Evidence largely related to supplements 
not foods 

9

Phytochemicals: flavonoids & other phenolics

» Flavonoids are a diverse group of 
phytonutrients found in almost all fruits and 
vegetablesvegetables

» Along with carotenoids, they are 
responsible for the colours of fruits and 
vegetables (although not all flavonoids are 
coloured)

» Associated with a range of different health 
benefits:benefits:
» Total flavonoid consumption associated with 

observed differences in mortality rates from 
coronary heart disease and cancer 

» Resveratrol and neuroprotection
» Anthocyanins and sports recovery
» …

10
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Phytochemicals: flavonoids & other phenolics…

» Very few food composition databases include flavonoids

» USDA developed a specific flavonoid database» USDA developed a specific flavonoid database
» But restricted to a limited number of compounds:

» Flavonols: Quercetin, Kaempferol, Myricetin, Isorhamnetin
» Flavones: Luteolin, Apigenin
» Flavanones: Hesperetin, Naringenin, Eriodictyol
» Flavan-3-ols: (+)-Catechin, (+)-Gallocatechin, (-)-Epicatechin, etc
» Anthocyanidins: Cyanidin, Delphinidin, Malvidin, Pelargonidin, Peonidin, Petunidin

11

Phytochemicals: flavonoids & other phenolics…

» Another layer of chemical detail required
» In most cases flavonoids are glycosylated

Specific glycosides impact bioavailability & biological activity» Specific glycosides impact bioavailability & biological activity  
» Over 5000 naturally occurring flavonoids have been characterized 

from various plants

» No RDIs

» Potential for negative effects as well

12
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Other phytochemicals

» A whole raft of other phytochemicals
» Glucosinolates/isothiocyanates

Chlorophyll» Chlorophyll
» Betalains
» Terpenoids
» Lactones
» Tannins

» Different health benefits & negative impacts on health

E l ti b b i» Evaluation on a case by case basis

» Some very specific components may justify inclusion
» Kava lactones

13

Antioxidants

» Often cited as the key reason for health benefits of fruit & vege

» Only one of many modes of actiony y

» The term refers to a mode of action rather than to a chemical entity 
(therefore not a nutrient content claim but a health claim)
» Cannot claim “high in antioxidants” on foods

» Some nutrients are antioxidants and essential components of our 
bodies antioxidant mechanisms, e.g. vitamin C, vitamin E, 
selenium

14
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Antioxidants…

» In vitro activity measures (e.g. ORAC, TEAC, FRAP) may not 
relate to what happens in vivo

» There has been considerable scientific debate and rejection of 
such methods for database application
» USDA ORAC database withdrawn
» No one method captures different actions

» What is the value of such measures????

» Potential for misrepresentationp

» No value for inclusion

15

» Oligosaccharides: fructans and galactans
» Not digested by anyone

Fructans (e g FOS inulin)

FODMAPs

» Fructans (e.g. FOS, inulin)
» Galactans (e.g. GOS, raffinose)

» Disaccharide: lactose
» Not a FODMAP for many people
» Lactose malabsorption in 10% Anglo-Saxons, 95% Asians

» Monosaccharide: excess fructose
» Fructose > glucose
» Slowly absorbed
» Fructose malabsorption in 30-40% people, 70% IBS patients

» Polyols: e.g. sorbitol, mannitol, xylitol
» Slowly absorbed
» Sorbitol not fully absorbed in 60% people16
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FODMAPs: varying effects

» Individual differences
» Not all FODMAPs will be symptom triggers for all IBS patients

May be able to tolerate some FODMAPs more than others» May be able to tolerate some FODMAPs more than others
» Estimated 35% Australian population have intolerances to one or 

more FODMAPs

» Cumulative effects (time and dose-dependent)

» Synergistic effects
» fructose + sorbitol

lactose + fructans» lactose + fructans

17

18
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FODMAP data gathering

» Potential to eliminate foods that may 
actually be OK due to natural variation in 
componentscomponents

» FODMAP components vary in their 
chemical structures

» Selected components already included in 
databases, e.g. lactose

» Some could be straightforward to include, g
e.g. excess fructose

» Others (such as oligosaccharides) require 
state-of-the-art analytical techniques

» At least simpler in terms of number of 
compounds

19

Looking to the future

» Careful evaluation is required before the addition of new 
components to food composition databases

» Often a trade off for $’s: more foods vs more components

» There are some small steps can start to make

» As new science emerges to substantiate the role of these 
compounds in the diet this may provide more direction and 
validation

N l ti l t h l i ill th f i i l i» New analytical technologies will open the way for easier inclusion

» We need to be prepared for their inclusion in future releases of 
databases

» Education is required alongside their inclusion

20
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Notes

 █ An exploratory study of the vitamin D content of Australian bush meats 

Authors: Eleanor Dunlop, Carrington C.J Shepherd, Judy Cunningham, Norbert Strobel, 
Robyn M Lucas, Lucinda J Black 

The prevalence of vitamin D deficiency (serum 25-hydroxyvitamin D concentrations < 50 nmol/L) is high 
among Australian Aboriginal and Torres Strait Islander (henceforth Aboriginal) adults at 27% in the total 
population, increasing to 40% in those living remotely. Increased dietary vitamin D intake may play a role 
in alleviating vitamin D deficiency in the Aboriginal population. Although some remote-dwelling Aboriginal 
people rely on bush tucker (hunted and foraged foods) for up to half of their dietary intake, the vitamin D 
content of bush tucker remains unexplored. Bush meats are a likely source of vitamin D; however wide-
ranging sampling in remote locations is logistically complex. Therefore, in this exploratory study, we aimed to 
quantify vitamin D in selected cuts of raw camel, crocodile, emu and kangaroo meat sourced from a central 
supplier. We measured vitamin D3, 25-hydroxyvitamin D3 (25(OH)D3), vitamin D2 and 25-hydroxyvitamin D2 
(25(OH)D2) in duplicate by liquid chromatography-triple quadrupole mass spectrometry (n=17). We detected 
the greatest concentrations of vitamin D3 in emu heart (3.7 µg/100 g) and emu flat fillet (1.1 µg/100 g), while 
camel hump (5.2 µg/100 g) and diced camel (2.4 µg/100 g) contained the most 25(OH)D3. At 0.2 µg/100 g, 
emu heart, emu flat fillet and kangaroo tail contained the highest vitamin D2 concentrations. We found small 
amounts of 25(OH)D2 in all cuts of camel (trace) and kangaroo (trace-0.1 µg/100 g). These findings indicate 
that some bush meats may contain nutritionally useful amounts of vitamin D; hence, further analysis of a 
broader range of bush meats is warranted. Identifying good bush tucker sources of vitamin D may help with 
the development of dietary strategies to address vitamin D deficiency among the Aboriginal population. 

 █ New Zealand, Land of Milk and Honey?

Authors: Elaine Rush1,2, Vladimir Obolonkin1

1  Child Health Research Centre, Auckland University of Technology, Auckland, New Zealand
2  Riddet Institute, Massey University, Palmerston North, New Zealand

New Zealand (NZ) produces an abundance of high-quality food. New Zealand also has a high prevalence of 
obesity and overweight associated with inequities in health, socioeconomic resources, food insecurity, and by 
ethnicity. The adult food-based dietary guidelines are to be revised to recommend that each day 5 servings 
of vegetables, 2 of fruit, 6 of grains, 2.5 of meat and protein foods and 2.5 of dairy are consumed. The aim 
was to estimate from the data for imports and exports of foods between 2016 to 2018, supplied by StatsNZ, 
how many people would be adequately fed for 365 days with the recommended daily number of servings 
from each food group. Estimates of energy, macronutrients including fibre for one standardised serving, for 
representative foods from each food group and discretionary foods such as butter and sugar, were derived 
from the NZ Food Composition Database. For example, one serving of fruit as an average of kiwifruit, apples 
and bananas was set at 120 g and the macronutrient profile averaged. Each year the exports of dairy and 
meat were enough to feed 54M and 12M people respectively and energy exported, including butter, was 
enough for 21M and imported energy enough for 9M. 
There is a disconnect between the nutrition and food requirements of NZ people, land use and foods 
imported and exported. 
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 █ How to double understanding of mandatory nutrition information

Authors: O.A. Young1,3, K. Kantono1, M. Waiguny2, L.-F. Hung1 and N. Hamid1

1  School of Science, AUT University, Auckland
2  IMC University of Applied Sciences Krems, Krems, Austria
3  owen.young@aut.ac.nz; +64 27 414 7402

Health star and traffic light food labels based on mandatory nutrition data are common and are intrinsically 
judgemental. We developed a non-judgemental graphic equivalent to mandatory tabular information. A 
multicoloured horizontal bar graph that displays all mandatory FSANZ information on a per 100 g (or mL) 
basis was constructed on a ‘Least’ to ‘Most’ scale, anchoring the dominant nutrient at the ‘Most’ end, and 
quoting its percent numerical value, say, 49% for peanut butter. Saturated fat is stacked on unsaturated fat 
(fat bar) and sugars are stacked on other digestible carbohydrate (carbohydrate bar). Energy per 100 g is 
expressed on an adjacent bar as a fraction of the most energy-rich food, pure fat, 3,700 kJ per 100 g. Where 
possible colours are non-judgemental. Six randomised table and equivalent graph images were shown to 
subjects who answered questions about the foods’ energy, dominant nutrient and per cent content, and 
relative abundance of the seven mandated nutrients. One trial tested 40 food science students, another 
100 online Australasian consumers. Scores were compared by the χ2 test. Liking of the two formats was 
compared by t-test. Correct online consumer responses were: energy – 18 per cent (tables), 71 per cent 
(graphics); dominant nutrient – 81, 96 per cent; per cent dominant nutrient – 43, 82 per cent. All differences 
were highly significant. Relative abundance questions created a 7 nutrient × 6 food matrix (42 combinations) 
where tables were more accurately understood 14 times (3 significant) and graphics 28 times (12 significant). 
Responses in the student trial paralleled the consumer trial. Consumers liked the graphic more. The graphic 
format was more understandable than the table format and would be useful in at least internet-based 
applications. The graphic format is a huge advance in understanding of mandatory nutrient information.
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