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Disclaimer

This report was commissioned by the Royal Academy of Engineering for the project entitled “Leaders
in Innovation Fellowship (LIF) Programme” on terms specifically limiting Oxford University
Innovation Limited trading as Isis Enterprise’s liability. Our conclusions are the result of our
professional judgment, based upon the material and information provided to us by the LIF Fellows
and others. Use of this report by any third party for whatever purpose should not, and does not,
absolve such third party from using due diligence in verifying the report’s contents.

Any use which a third party makes of this document, or any reliance on it, or decisions to be made
based on it, are the responsibility of such third party. Oxford University Innovation Limited trading as
Isis Enterprise accepts no duty of care or liability of any kind whatsoever to any such third party and
no responsibility for damages, if any, suffered by any third party as a result of decisions made, or not
made, or actions taken or not taken, based on this document.

This report is for limited circulation within the participants of the LIF Programme and for the
purposes of the above project “LIF” and its stakeholders. No circulation of this document can be
made either in full or in part to any other parties.
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1 Market Research

1.1. Introduction

Sirithon Siriamornpun and her team have developed a range of low Glycemic Index (GI) food
products (“MedRice”). These products include varieties of low Gl soup, low Gl porridge, low Gl rice,
and a low Gl cereal bar. These food items are manufactured by reducing the digestibility of starch
and therefore lowering their Gl. The MedRice porridge and rice products for example have a Gl of
40-52, which is lower than their normal equivalents (Gl of 60-90). These products also contain
naturally active antioxidants. Sirithon and her team are focussing their marketing strategy on the
diabetes food industry, which is valued at £7.4 billion worldwide per year and growing by 6% each
year. However, there is also a significant market for these products in the sports nutrition and
healthy lifestyle markets.

Sirithon and her team are performing customer tests and have received positive feedback. Their low
Gl soup/porridge formulation has received the most interest, so they are looking for sales and
distribution partners to obtain initial domestic and/or international sales. However, it will be
important for the team to demonstrate or certify that their product is low Gl. As Sirithon and her
team have been unable to identify regulations regarding low Gl products in Thailand or the
surrounding region, Isis Enterprise performed a short market research on the testing, regulation and
certification of low Gl products in the global food market. Firstly, market research was carried out to
identify independent accreditation bodies, programmes or labs that can confirm the low GI of food
products. Secondly, examples of low Gl products were identified to look at how they validate their
low Gl claims. The results of this short research are summarised in this report.

1.2. Background on low Gl testing & regulations

The Glycemic Index (Gl) is a measure of how carbohydrates in food affect blood glucose levels. The
index gives carbohydrate-containing foods a rating on a scale of 1-100 based on their elicited blood
glucose response. These scores can then be ranked into low, medium, and high Gl categories. For
the same amount of carbohydrate, foods with low Gl do not raise blood glucose as much as foods
with high Gl, generally because they breakdown carbohydrates slower than high Gl foods.

In 1997, the World Health Organisation (WHO) and the United Nation’s Food and Agriculture
Organisation (FAO) reviewed data on carbohydrates relating to food and health, and endorsed Gl as
a method of classifying carbohydrates in food. They also recommended the use of Gl values and
nutritional content to guide healthier food choices around the world.

In order to identify a food item as being low Gl, there are a few international programmes which
certify low Gl products and provide low Gl labels. These symbols can be used on food packaging to
help customers identify low Gl food". An overview of some of these programmes is provided in
Section 1.3.

In order to receive ‘low GI’ labels, a food product must undergo testing to determine its Gl value.
The International Organisation for Standardisation (ISO) is a worldwide federation of national
standards bodies. One of its standardised protocols, ISO 26642:2010, relates to determining the
glycaemic index (Gl) and recommendation for food classification®. There appears to be a few

! Foster-Powell et al 2002. Am J Clin Nutr 2002;76:5-56.
? http://www.iso.org/iso/catalogue _detail.htm?csnumber=43633
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laboratories around the world that carry out commercial Gl values testing according to standard
international testing protocol. These testing facilities are further described in Section 1.3, but they
tend to follow similar clinical study procedures:

e The amount of digestible carbohydrate in a food product is important because it determines
whether or not Gl testing can be performed (labs typically require 50g of digestible
carbohydrates).

e Food items with 50 grams of carbohydrate are given to test volunteers and their blood
glucose levels are recorded over the 2 hours following consumption.

e Blood glucose response is mapped over these 2 hours and the area under the curve
determines the total rise in blood glucose levels after eating the test food. Gl rating is then
calculated based on this value.

e It typically takes a few weeks after receiving food samples for a lab to carry out these tests
and produce a report summarising the results.

1.3. Examples of low Gl certification programmes & accreditation laboratories
There appear to be two key global programmes for the certification of low Gl products. These are:

e the Gl Symbol Programme, an international independent programme which recommends a
few accredited laboratories around the world to carry out testing; and

e the Glycemic Research Institute, a USA-UK-Canadian government supported initiative that
carries out its own laboratory testing and provides tested products with a Low Glycemic
seal.

However, a more recent programme has been set up in Singapore:

o the Healthier Choice Symbol Programme and its accredited lab at Temasek Polytechnic.

Finally, an independent laboratory which can carry out low glycemic certification was also identified.

1.3.1. Gl Symbol Programme

The Glycemic Index Foundation® is a non-profit health promotion charity formed in Sydney
(Australia) in 2001 by the University of Sydney, Diabetes Australia and the Juvenile Diabetes
Research Foundation. It aims to translate Gl research into practice.

The foundation runs the Gl Symbol Programme’, an independent worldwide certification
programme for low Gl food based on over 30 years of scientific research. This is perhaps the most
well-known independent low Gl certification programme. It is a reliable tool to tell that the
nutritional content of a food product is accurate and meets strict nutritional requirements. It also
helps people with diabetes identify low Gl food and drink.

3 http://www.gisymbol.com/
4 http://www.gisymbol.com/about/ ; http://www.gisymbol.com/join-the-program/
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Food items with the Gl symbol. High, medium and low GI foods can carry the Gl Symbol as
long as they meet specific nutrition criteria and their Gl value is tested by an accredited
laboratory. The Gl symbol guarantees that foods have been reliably tested by an accredited
laboratory based on international standards (ISO 26642:2010) and meet nutrient criteria.
The Gl symbol is a registered trademark in countries around the world.

Registered trademark of the

Glycemic Index Foundation

Nutrient criteria for testing. Eligible products must meet international dietary guidelines.
They must contain a certain amount of carbohydrates but cannot be too high in kilojoules,
saturated fat, moderate sodium, fibre source, and calcium (for dairy products). The specific
requirements for each type of product (including oats, rice and cereal bars) can be found
here: www.gisymbol.com/cms/wp-content/uploads/2013/09/Gl-Foundation-Gl-testing-
policy-October-2015.pdf

A list of all GI Symbol foods can be found here: www.gisymbol.com/products-2

More information on how to join the programme can be found here:
www.gisymbol.com/cms/wp-content/uploads/2013/09/Glycemic-Index-Foundation-Info-

sheet.pdf

The Glycemic Index Foundation recommends a few accredited laboratories that can test Gl values by
following standard international testing protocols. The GI Symbol programme requires that products

be tested at these labs in order to receive their Gl symbol. These are:

Glycaemic Index Otago, University of Otago (New Zealand)’. This is New Zealand’s first
accredited glycemic index testing laboratory. It can perform Gl ratings on food products for
companies. This process takes about 1-2 weeks, an includes recruiting 12 healthy
participants, testing their blood glucose response to the food as well as three reference
glucose tests, and writing a report of the study’s results.

Sydney University Gl Research Service (Australia)®. SUGIRS was set up in 1995 as a
commercial Gl testing laboratory for the local and international food industry. Its service
offerings include (i) testing the Gl of products and (ii) developing low Gl products and/or
lowering the Gl of food products for companies. The Gl testing process involves standardised
methods that have been validated against other labs. The lab provides the Gl Symbol to
clients after their low Gl food product has been tested successfully. The lab requires 1 week

® http://www.otago.ac.nz/humannutrition/consultancy/glycaemic/

® http://www.glycemicindex.com/testing_research.php
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to recruit 10 volunteers, 1 week to test each food product, and 1 week for a detailed report.
Please note the Australian customs’ special requirements for shipping food to Australia from
overseas.

e Glycemic Index Laboratories Inc. (Canada)’. Gl Labs are an 1SO 9001 certified clinical
research organization that test metabolic responses to foods and ingredients, and provide
clinical nutrition research services to the food industry. Their services include scientific
review (e.g. consulting, meta-analyses), long-term trials (e.g. multi-centre trials, weight loss
programmes) and acute testing (e.g. Gl determination). Gl determination requires food
products to have a certain amount of digestible carbohydrates, but the lab can provide an
alternative testing process if this is not the case (calculation of Glycemic Load, or GL). In
addition the Gl Symbol provided by the Glycemic Index Foundation, Gl Labs provide a service
mark to clients (“Gl Labs tested”). Clients can display this mark free of charge on packaging
and websites in order to demonstrate that their product has been clinically testing. The
testing process typically involves 1 week per food item followed by 4 weeks of testing,
analyses, calculations and preparing reports. Clients can ask for results to be published in
peer-reviewed scientific journals. Examples of publications can be found here:
www.gilabs.com/resources pub.php#gilabs

e Oxford Brookes Functional Food Centre (UK)®. This centre is well established for its Gl
testing services as well as its research publications. It carries out Gl testing on behalf of
clients from the food industry, including manufacturers, retailers and suppliers. Testing is
based on FAO and WHO guidelines, and in accordance with ISO 26642:2010 standards. The
centre use validated glucose testing equipment and a large database of volunteers. The
centre have a fast turnaround and provide discounts for multiple products.

o Hammersmith Food Research. The website for this facility is no longer active and it is
unclear if this laboratory is still operational.

1.3.2. Low Glycemic Seal / Glycemic Research Institute

The Glycemic Research Institute (GRI)’ is a private internationally accredited certifying agency in the
USA that provides low Gl certification for food and drink products based on clinical studies. It is
accepted by WHO guidelines and registered, authorised and licensed by the governments of the
USA, Canada and the UK.

The GRI provides certification marks, or seals of approval, which represent its 25+ years of clinical
research experience in Gl, diabetes, cephalic response, obesity, adipose tissue fat-storage, and
childhood obesity. These seals are legally authorised to make a clinical statement, for example they
can be displayed on an FDA label for commercial food, beverages, or pharmaceuticals. They
represent a clinical claim supported by human in-vivo clinical trials according to FDA CFR 21
guidelines and the Clinical Trials Guidelines.

More information about the labels and the guidelines can be found here:
www.glycemicresearchlaboratories.com/CertificationPrograms.htm

7 http://www.gilabs.com/index.php
8 http://www.shs.brookes.ac.uk/research/functional-food/services/gi-testing
® http://www.glycemic.com/
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The product application form can be found here: http://www.glycemic.com/ProductApplication.htm

Once a food product has undergone the GRI’s clinical testing process to determine its Gl value, it will
receive a GRI seal of approval. These seals or labels can be displayed on the product’s packaging.
Whilst there are no regulations requiring a low Gl product to be tested and approved, these seals
may be used more commonly as the popularity of low Gl products increases.

The five types of GRI seals of approval are:

¢ Low Glycemic label e Diabetic Friendly label

®

e Kid Friendly label

e Natural Beverage label e Low Glycemic seal for the Latin
market

1.3.3. Healthier Choice Symbol Programme
The Healthier Choice Symbol Programme™ is run by Singapore’s Health Promotion Board.

The Healthier Choice Symbol (HCS) is a symbol awarded to food products which meet the Health
Promotion Board (HPB)'s HCS nutritional criteria. Successfully tested products display the symbol on
their packaging and this indicates that they are healthier options, thus helping consumers in
Singapore and the surrounding regions make healthier food choices.

Singapore’s Health Promotion Board state that: “Seven in ten Singaporeans were found to be aware
of the Healthier Choice Symbol (HCS) and 69% had used this symbol to assist them in making
healthier food choices.”

Foods that meet the HCS criteria are generally lower in total fat, saturated fat, sodium and sugar,
whilst some are also higher in dietary fibre and calcium.

1% http://www.hpb.gov.sg/HOPPortal/programmes-article/2780
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Other symbols in addition to the HCS have been developed by the programme. These include:

e Healthier Snack Symbol (HSS)

e Healthier Ingredient Symbol (HIS) For Food Service se Only

e HCS Low Glycemic Index Symbol. Established in November 2013, this symbol is for food
products in the HCS cereal category (e.g. mixed rice, noodles, buns, cakes, etc.) which fulfil
the following criteria:

o At least 80% of the macronutrients within the food product must be contributed by
carbohydrates OR a special purpose food formulated for diabetics
Meet all the HCS nutrient guidelines as specified in the cereal category
Must have a Gl value of less than 55 (based on international low, medium and high
Gl classifications according to I1SO 26642:2010).

Eat All Foods In Moderation

As of August 2015, 2500 products have HCS labels. A complete list of all products with LCS labels
(including the HCS Low  Glycemic Index Symbol) can be found here:
www.hpb.gov.sg/HOPPortal/content/conn/HOPUCM/path/Contribution%20Folders/uploadedFiles/
HCS/products list Apr2016.pdf

More information of HCS guidelines and eligibility requirements per food item can be found here:
www.hpb.gov.sg/HOPPortal/content/conn/HOPUCM/path/Contribution%20Folders/uploadedFiles/
HCS/HCS guidelines Jun2016.pdf

Information on how to apply for a HCS label and details on requirements can be found here:
www.hpb.gov.sg/HOPPortal/programmes-article/2780

It appears that the Healthier Choice Symbol is only associated with one accredited laboratory which
carries out Gl testing:

e Glycemic Index Research Unit (GIRU) at Temasek Polytechnic (Singapore). The GIRU is the
first accredited Gl testing facility in the region, having received a certificate of accreditation
for testing from the Singapore Accreditation Council (SAC). It is equipped to conduct Gl

' http://www.tp.edu.sg/schools/asc/about-asc/Centres-of-Excellence/Glycemic-Index-Research-Unit-(GIRU)
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testing of foods and meals and works with a multi-disciplinary team under TP’s School of
Applied Science. It’s consulting and testing services include glycemic testing of single/mixed
meals, low Gl product development and testing, consultancy on the development of
healthier choice low GI products, and education/training. It has GI tested around 200 food
items. In addition to the HCS Low Glycemic Index Symbol provided by the Healthy Choice
Symbol programme, the GIRU provides clients with the symbol "Tested Low Gl, Glycemic
Index Research Unit" to use on their packaging and website (see below).

(50l

GLYCEMIC INDEX
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1.3.4. Independent Lab(s)

In addition to these global and regional accreditation/certification programmes, there are likely
several independent labs that carry out their own Gl testing for companies. One example is included
here:

e Low Glycemic Certification Lab'* (USA). Based in Beverly Hills/LA, this lab provides
independent Gl testing. They provide Gl evaluation and recommendation for food
classification using Glycemic Human Clinical Trials. Volunteers are given a portion of the
testing food containing 50 grams of digestible carbohydrate and the lab measure the effects
of this on their blood glucose levels. This process follows the Investigational Review Board
(IRB) protocol. The lab also offers Glycemic Load rating.

1.4. Examples of other low Gl products

Due to the availability of independent low Gl certification/accreditation programmes that use clinical
studies to test the Gl of food items (in particular, the Gl Symbol and GRI programmes), companies
tend to back up their low Gl claims by using evidence from these tests. Product packaging and/or
websites display the symbol of the programme that performed and/or endorsed these tests, as well
as a summary of the Gl test results.

A few example products are presented below.

1.4.1. Shakeology

This health shake received its low Gl certification from the Gl Labs in Canada®. The company
advertise that their product is low Gl certified and what low Gl means in the following leaflet:
http://images.beachbody.com/pdf/Shakeology LowGl.pdf

This leaflet includes:

e Information on low Gl and what it means in the context of healthy eating

2 http://www.lowglycemiccertification.com/
3 http://www.carldaikeler.com/shakeology/shakeology%C2%AE-certified-low-glycemic
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e Anoverview of the Gl test data that the company obtained from Gl labs
e How the Gl of Shakeology compares to other food items.

1.4.2. Graeters Ice-Cream™
This brand of ice-cream was certified low Gl by the Glycemic Research Institute (GRI). On their
website, Graeters describe their product as follows:

“Graeter’s low-glycemic ice creams meet the certifications of the Glycemic Research Institute’s
criteria for a low-glycemic food suitable for people with type 2 diabetes”

The Graeters website also summarises the result of the GRI clinical trials:

“subjects with Type 2 Diabetes show that Graeter’s Low Glycemic Ice Cream has both a Glycemic
Index of 21 (27 in non-diabetics) and a Glycemic Load of 4.5 gram equivalents (5.7 in non-diabetics)”

Finally, the Graeters website provides access to the certification received from GRI, including a
comprehensive account of the tests performed and the results. These results can be found here:
http://cdn.graeters.com/media/wysiwyg/pdf/Graeters Low Glycemic Human Trials 2014.pdf

1.4.3. Panaturagi®

Panaturagi, an ingredient to make low glycemic bread, received its low Gl stamp of approval from
SUGIRS and the Gl Symbol programme. On their website, Panaturagi describe their product’s low Gl
properties, evidence from SUGIRS’s studies, as well as what Gl and low Gl means in the context of
how the human body processes sugar. They state that:

“White breads made with PANATURA® Gl have a scientifically proven Low Glycemic Index (Gl <55)"

"“Clinical trials have been done by the renowned University of Sydney, and we are proud to be
accredited by the Glycemic Index Foundation in Sydney."

1.4.4. Nestle

Some of Nestle’s products have been tested and approved by the Gl Symbol Programme’s
accredited labs. These products display the GI Symbol on their packaging. The Nestle website
includes a page about their low Gl approved products™, including:

e Anintroduction to the GI Symbol Programme
e What the Gl Symbol represents
e Anoverview of what low Gl means and some values for comparison

1.4.5. Ace Nuwara”

Ace Nuwara is a range of wholegrain red basmatic rice whose company is based in Singapore. Ace
Nuwara was tested by GIRU in Singapore and received the HCS and HCS Low Glycemic Index Symbol.
On their website, Ace Nuwara includes:

e The HCS and HCS Low Glycemic Index Symbol, as well as the GIRU testing symbol.

e Adescription of GIRU as the accredited Gl testing lab

 http://www.graeters.com/low-glycemic
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e Alink to their certification document from GIRU, which can be found here:
http://acenuwara.com/wp-content/uploads/2014/11/AceNuwara-Red-Basmathi-Rice-Low-

Gl-Certificate Temasek-Polytechnic 1.ipg

e A description of what low Gl means in the context of how the body processes sugar.

1.4.6. Sunshine®®
Sunshine’s Smart-Carb Low G.I. bread was also tested by GIRU in Singapore and received the HCS
Low Glycemic Index Symbol. On their website, Sunshine’s Smart-Carb Low G.l. Bread page includes:

e A brief section about what Gl means

e Sunshine’s collaboration with GIRU to test their product and obtain Smart-Carb Low G.1.
Bread’s Gl value

e The HCS Low Glycemic Index Symbol

1.5. Conclusion

In conclusion, there are a few independent low Gl certification and accreditation programmes
around the world that use clinical studies to test and endorse low Gl food items. The Gl Symbol and
GRI programmes are perhaps the most well-known, although there is also a more recent programme
out of Singapore which appears to be gaining traction in the region. However, in terms of
international recognition, it seems that the Gl Symbol is the most well-established.

These three programmes work with independent laboratories, or run their own laboratories, which
carry out clinical trials to measure the Gl of food product samples submitted by their clients.

It seems that companies with low Gl products back up their low Gl claims by using evidence from
these tests and the symbols of the programme that performed and/or endorsed them. This symbol
is displayed on product packaging and/or websites, usually in addition to a summary of the Gl tests
results and an overview of what low Gl means in the context of healthy eating.

'8 http://www.sunshine.com.sg/smart-carb-low-g-i-bread/
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