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Our Natural History 

200’000 years 3-4 MY 1.3 MY 

 or the emergence of an energy sparing genome 

The Paleolithic covers the greatest portion of humanity's history (roughly 99%) extending  

from ~ 3 MY ago to the introduction of agriculture around 10’000 BC 

HUNTER-GATHERER 

 The Neolithic sees the emergence of a production economy based on agriculture and 

domestication, implying a more sedentary lifestyle 

FARMER - BREEDER 
 The industrial revolution (XIXe) sees the emergence of industrial production, an economy based on profit as well as a rapid 

development of transports and automation resulting in plenty of food an even more sedentary lifestyle 

SEDENTARY WORKER 

 

4-5 MY (million years) 
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Foraging to farming to food technology 
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Number of Plant Species Used by  

Hunter-Gatherers 

 No. of plant species used 

Hunter-gatherer group Total       Type 

Alyawara 
(Central Australia) 

  92    36 seeds 
   32 flowers 
   26 fruits 
     8 roots 

Tlokwa 
(Botswana) 

126    47 fruits  
   31 roots 
   23 barks & resins 
   22 leaves & stalks 
     3 mushrooms 

 
 



Cereals & Tubers of Global Importance 

Today 

Wheat 

Rice Cassava 

Corn 

Potato 

Sweet 

Potato 
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Cereals & Tubers of Global Importance 

 Approximately 80 % of the world depend on 4 

staples - wheat, rice, corn and potato 
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Wheat 
Is the most versatile amongst all the cereals. 

We can produce more than 2100 different 

types of food from wheat. 
 

 Bread – Bagels, Chapatis, Chibata, Pitta… 

 Cakes – Madeira, Swiss roll, Fruit cake… 

 Croissant  

 Currant bread 

 Naan 

 Cookies 

 Pancakes 

 Pizza 

 Waffles 

 Noodles 
 Pasta 
 Pastry 
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Cereals & Tubers of Global Importance 

Today 

 Over 50,000 Foods are predominantly made from 

wheat, rice, corn, potato, sugar, dairy, palm, soybean, 

and soybean oil 
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Food Production Today Characterized 

By: 

Lack of Vitamins 

& Minerals 

 

High Glycaemic 

Index 

Overconsumption 



Issues that are going to Influence and Shape the 

Food & Nutrition Industry in the 21st Century 

Public 
Health 

Concerns 

Diabetes 

Cardio-
vascular 
Diseases 

Hyper-
tension 

Cancer 

Cognitive 
Decline 

(Healthy 
aging) 

Depression 

Obesity  



Plasma Glucose Response to Ingestion 

of 50g CHO 
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The two hour blood sugar response of a 

high-GI food (white bread, GI score = 

100%) vs a low-GI food (lentils, GI 

score = 40%) 



Glycaemic Response Curves for 

Glucose and Baked Potato 
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GI Classification 

Low 55 or less 

Medium 56-69 inclusive 

High  70 or more 
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Some examples 
Searchable database at www.glycemicindex.com 

 

High GI (>70) 

 Potatoes 

 White bread 

 Wholemeal bread 

 Most rices 

 Most breakfast cereals 

 Most low-fat snacks 

Low GI (<55) 

 Some breads 

 Some breakfast cereals 

 Pasta, Basmati rice 

 Legumes 

 Dairy foods 

 Most fruit & vegies 

Wholegrains are often high GI and sweet foods low GI  



Ponder… 

Can a simple dietary change (provisional of low GI 

bread) influence postprandial and fasting blood 

glucose? 
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24-hour CGMS – meals 
Low-GI High-GI 

Breakfast Bread (/All-in-One) 
Flora margarine 
Raspberry jam 
Orange juice 
Tea or coffee 

Bread (white) 
Flora margarine 
Raspberry jam 
Orange juice 
Tea or coffee 

Snack Apple Banana 

Lunch Sandwiches (All-in-One): 
• Cheese & tomato 
• Ham & salad 
• Tuna mayo & cucumber 
• Egg mayo & cress 

Sandwiches (white): 
• Cheese & tomato 
• Ham & salad 
• Tuna mayo & cucumber 
• Egg mayo & cress 

Snack Low-GI muffin bar High-GI cereal bar 

Dinner Sandwiches (All-in-One): 
• Chicken mayo & tomato 
• Hummus & salad 
• Cheese & pickle 
• Ham, cheese & salad 

Sandwiches (white): 
• Chicken mayo & tomato 
• Hummus & salad 
• Cheese & pickle 
• Ham, cheese & salad 

Snack Apple Banana 



24 Hour Glucose Monitor 
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24-hour CGMS – All Subjects (n 10) 
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Blood Glucose and Risk of CVD  



HbA1c predicts stroke and mortality 
The ARIC Study 11,092 healthy adults followed up for ~14 years 

Selvin et al. NEJM  2010 

Glycated hemoglobin                                Glycated hemoglobin 

Stroke                                    All-cause mortality 



Thomas et al. Cochrane Library 2009 

Meta-analysis of GI in T2DM 
Glycated hemoglobin mean D = -0.5%  

Favours low GI            Favours high GI 



Take home messages 

 High glucose levels are undesirable and 

have metabolic consequences 

 Low fat diets not a  not a panacea 

 Most  carbohydrate  foods  today tend to 

be  high GI 

 Efforts should be made to reduce their GI 

 Food innovations that lower GI are 

feasible 

 

 

 



Diabetes: Top 3 Countries in the World in 

2010  
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Glycaemic response to flatbreads containing 

barley -glucan 

Thondre and Henry (2009), Nutrition Research 



What are Functional Foods 
 There is no universally accepted term for functional 

foods 

 A functional food is similar in appearance to a conventional food 
that is consumed as part of a usual diet, and is demonstrated to 
have health benefits and/or reduce the risk of chronic disease 
beyond basic nutritional functions, i.e. they contain bioactive 
compound 
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Why Functional Foods 
 Nutrition now moving away from treating deficiencies to 

reducing the risk of chronic disease 

 Preventive nutrition 

 Healthier food and diets are an integral part of the 
solution 

 Certain food components now established as having 
health benefits 
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Definition of Health Claim 

Health claim is any statement about a 

relationship between food and health 
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Considerations for Health Claims 

 Is the food ingredient well-defined? 

 Is the claim effect-defined? 

 What is the scientific evidence? 

http://www.google.com.sg/url?sa=i&rct=j&q=scientist&source=images&cd=&cad=rja&docid=4FE35gMluGFt8M&tbnid=N16w3BuA8sFvwM:&ved=0CAUQjRw&url=http://winithegamer.deviantart.com/art/Cientifico-Scientist-148896367&ei=Jm0tUdrbMYahiAeIt4HIAw&bvm=bv.42965579,d.bmk&psig=AFQjCNG6dCihdP-hkmEnRqOZVEu4hqyQcQ&ust=1362017934023419


Considerations for Health Claims 

 The claimed effect of the food/constituent is relevant for human 

health 

 A cause and effect relationship is  

established between the consumption  

of the food/constituent and the claimed  

effect in humans  

 Such as the strength, consistency,  

specificity, dose-response, and  

biological plausibility of the  

relationship 
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Considerations for Health Claims 

 The quantity of the food/constituent and pattern of consumption 

required to obtain the claimed effect could reasonably be achieved 

as part of a balanced diet 

 The specific study group(s) in which the evidence was obtained is 

representative of the target population for which the claim is 

intended 

 

http://www.google.com.sg/url?sa=i&rct=j&q=leader+of+a+crowd+cartoon&source=images&cd=&cad=rja&docid=AvUEekQ6pXfmwM&tbnid=Rms5Hin71mqB5M:&ved=0CAUQjRw&url=http://www.mycaretext.com/easing-waiting-room-stress/stock-footage-d-cartoon-humans-people-huge-crowd-with-leader-1/&ei=aG4tUf73CYSOiAe80ICQAw&bvm=bv.42965579,d.bmk&psig=AFQjCNFGtZYI44X8rIswPexrvVDZ03sFoA&ust=1362018272666591


Health Claims Come Under the 

Following: 

 General function health claims  

 Article 13.1 of the EU Regulation 

 New function health claims  

 Article 13.5 of the EU Regulation 

 Claims regarding disease risk reduction and child 

development or health 

 Article 14 of the EU Regulation 
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EFSA Opinion on Sugar Replacers, 

Dental Health & Glycaemic Responses 



http://ec.europa.eu/nuhclaims/?event=search&CFID=66512765&CFTOKEN=25531521&jsessionid=9312436ca09fcc453f49191311304a7c5739TR 

Permitted Lower Blood Glucose- 

Related Claims 



EFSA Opinion on Dietary Fibre 

 37 

Rejection: 
Insufficient 

characterisation 

 

 



http://ec.europa.eu/nuhclaims/?event=search&CFID=66512765&CFTOKEN=25531521&jsessionid=9312436ca09fcc453f49191311304a7c5739TR 

Rejected Dietary Fibre Claims 

Non-compliance with the Regulation because on the basis of the scientific evidence assessed, this food is 

not sufficiently characterized for a scientific assessment of this claimed effect and the claim could not 

therefore be substantiated.  



Quality & Strength of Scientific Evidence for 

Claims Addressing Disease Risk Reduction 

Health Claim 

Qualified Health Claims 

Structure/ Function Claims 

EFSA Art 13 & 14 HC 

Absolute proof is difficult to obtain in science… Science is rarely conclusive. Also emerging 

evidence can be revealed truthfully ! – for consumer benefit! 



Qualified Health Claims 
 Qualified health claims about cancer risk 

 Tomatoes and/or tomato sauce and prostate 

 Green tea and cancer 

 Selenium and cancer 

 Antioxidant vitamins and cancer 

 Qualified claims about cardiovascular disease risk 

 Nuts and heart disease 

 Walnuts and heart disease 

 Omega-3 fatty acids and coronary heart disease 

 Monounsaturated fatty acids from olive oil and coronary heart disease 

 Unsaturated fatty acids from canola oil and coronary heart disease  

 Corn oil and heart disease 

http://www.google.com.sg/url?sa=i&rct=j&q=qualified&source=images&cd=&cad=rja&docid=uMTO-iEgaNQ-yM&tbnid=HKDpnehCuXulBM:&ved=0CAUQjRw&url=http://blog.smashfly.com/2011/07/26/what-makes-a-candidate-qualified/&ei=DsYuUa3DHsueiAe_pIGQCA&bvm=bv.42965579,d.bmk&psig=AFQjCNGYgHyBpJne0aSA9V7WoQEz6SyF5w&ust=1362106246525566


Definition 

 “Probiotic has been 

defined as a ‘live 

microorganism which 

when administered in 

adequate amount confers 

health benefits to the 

host’” (FAO/WHO, 

2002) 

http://www.google.com.sg/url?sa=i&rct=j&q=&source=images&cd=&cad=rja&docid=iaDcJWiPGXAleM&tbnid=3jB2KJBOsf2IqM:&ved=0CAUQjRw&url=http://thescienceofeating.com/proteins/benefits-of-kefir/benefits-of-probiotics/&ei=GtDDUc23CcSrrAflloCoBA&bvm=bv.48293060,d.bmk&psig=AFQjCNFVnrURyvs2g06pyCuDG71QT--AGw&ust=1371868005677415


Role of Probiotics 

Probiotics 

Cancer 

Immune 
Modulation 

Constipation 
and Ulcers 

Cardiovascular 
Diseases 

Blood 
Pressure 

Regulation 

Oxidative 
Stress 

Lactose 
Intolerance 

Oral Health 

http://www.google.com.sg/url?sa=i&rct=j&q=blood+pressure+regulation&source=images&cd=&cad=rja&docid=vyKesQa1WfB_1M&tbnid=o26vq8TXJS_sPM:&ved=0CAUQjRw&url=http://www.studyblue.com/notes/note/n/si-exam-2/deck/704745&ei=M_7DUemqH8GXrgfCnYGQCQ&bvm=bv.48293060,d.bmk&psig=AFQjCNGP75tbo3kg7xuhKG6Prphnr5xPmg&ust=1371885442889516
http://www.google.com.sg/url?sa=i&rct=j&q=oxidative+stress&source=images&cd=&cad=rja&docid=cnpJHbyAmcIfJM&tbnid=p2oQhQQQJCOW3M:&ved=0CAUQjRw&url=http://prembiot.blogspot.com/2011/02/oxidative-stress.html&ei=ff7DUbKDO4HLrQejoYHABA&bvm=bv.48293060,d.bmk&psig=AFQjCNHXfEWZVuN1FW3SiPvBDEll6TmrpA&ust=1371885542302964
http://www.google.com.sg/url?sa=i&rct=j&q=lactose+intolerance&source=images&cd=&cad=rja&docid=rojR8CmMb6c4UM&tbnid=b6t88Zbjf0P7-M:&ved=0CAUQjRw&url=http://blogs.teamtbb.com/mathieuohalloran/2012/12/17/its-the-holidays-lets-eat/lactose-intolerance/&ei=7P7DUZPzN4n4rQeIoYDoDg&bvm=bv.48293060,d.bmk&psig=AFQjCNEQPPmM9-Icr16BVHTHzg6VEso2LA&ust=1371885656900927
http://www.google.com.sg/url?sa=i&rct=j&q=oral+health&source=images&cd=&cad=rja&docid=_b5yHEQ9sT97oM&tbnid=mU11oKTjmmfTaM:&ved=0CAUQjRw&url=http://www.myhealthguardian.com/health-concerns/oral/dental-care-for-pregnant-women&ei=ov_DUfeKD4bRrQfxoYDoBQ&bvm=bv.48293060,d.bmk&psig=AFQjCNGHKzvaqN0Q8HvFl_BHjpTfpYBV_w&ust=1371885825593800
http://www.google.com.sg/url?sa=i&rct=j&q=cancer&source=images&cd=&cad=rja&docid=7hXlxcPHTbKEpM&tbnid=gHZQnMnLqbWxlM:&ved=0CAUQjRw&url=http://roadkillmch.blogspot.com/&ei=-wDEUYnZJMPmrAfi-YHoBw&psig=AFQjCNGJsm-nXYkxLsnGjK_yAzadJXHyZA&ust=1371886191054795
http://www.google.com.sg/url?sa=i&rct=j&q=immunity&source=images&cd=&cad=rja&docid=x7u_uUUvzSbxCM&tbnid=z5uvhqKO7istuM:&ved=0CAUQjRw&url=https://www.healthtap.com/user_questions/369064-is-it-possible-to-form-a-tolerance-or-resistance-to-nitrous-oxide-laughing-gas&ei=hdvDUYmbKcTXrQf5kIBw&bvm=bv.48293060,d.bmk&psig=AFQjCNEQ-jk11U8TC06z9J9SNE4rjOWtVg&ust=1371873839552351
http://www.google.com.sg/url?sa=i&rct=j&q=constipation+and+ulcers&source=images&cd=&cad=rja&docid=WhW5pgfNtLhRxM&tbnid=L9GsNcd1FEtR2M:&ved=0CAUQjRw&url=http://www.positivehealth.com/article/nutrition/nutritional-care-of-peptic-ulcer&ei=mvzDUebbFYmMrQe39ICQBw&bvm=bv.48293060,d.bmk&psig=AFQjCNGiLxrZbqU35th2dUqjrk_tdhAMfg&ust=1371885033907108
http://www.google.com.sg/url?sa=i&rct=j&q=cardiovascular+diseases&source=images&cd=&cad=rja&docid=R16psmJX-pt3IM&tbnid=7KB0eIDArM611M:&ved=0CAUQjRw&url=http://www.dentist-charlotte-north-carolina-nc.com/dental-disease.html&ei=wv3DUd6UEYmFrgeSwYD4Dg&bvm=bv.48293060,d.bmk&psig=AFQjCNFuujBiivdlbPjtQu2vFaAm1eBHSg&ust=1371885337242245
http://www.google.com.sg/url?sa=i&rct=j&q=cancer&source=images&cd=&cad=rja&docid=u9wDobMt_Pv2qM&tbnid=dOyA794DYHtLeM:&ved=0CAUQjRw&url=http://www.skepticalraptor.com/skepticalraptorblog.php/cancer-treatment-centers-america-advertising/&ei=bQfEUeO4EYqErQeQ04HoCw&psig=AFQjCNGJsm-nXYkxLsnGjK_yAzadJXHyZA&ust=1371886191054795


Our Gut Microbiome  
 In man, the intestinal microbiota is estimated to be 

composed of 1013 and 1014 microorganisms whose collective 

genome, the microbiome, contains at least 100-fold more 

genes than the complete human genome  

E.Marik, P. (2012). "Colonic flora, probiotics, obesity and diabetes." Frontiers in Endocrinology 3(97): 1-6. 

 

http://www.google.com.sg/url?sa=i&rct=j&q=&source=images&cd=&cad=rja&docid=u8eGJh03UJBxRM&tbnid=yq6oxKb9RDSBoM:&ved=0CAUQjRw&url=http://mpkb.org/home/pathogenesis/microbiota&ei=ku3HUZOlFYXorQfsu4GQCw&bvm=bv.48293060,d.bmk&psig=AFQjCNGfmifNMDJGd2vvU5o8T3nygBg8Fg&ust=1372143323809897
http://www.google.com.sg/url?sa=i&rct=j&q=human+microbiota&source=images&cd=&cad=rja&docid=EycNK1sPoV7lXM&tbnid=D8oymjCtqommdM:&ved=0CAUQjRw&url=http://www.wright.edu/~oleg.paliy/research.html&ei=Tu7HUZqpHcmPrgeau4HQDw&bvm=bv.48293060,d.bmk&psig=AFQjCNH36BANIPv6cCBJL6wAjzp313WWCw&ust=1372143565009716


High-fat Diet and Altered Microbiota 

Mechanism Leading to Obesity  

E.Marik, P. (2012). "Colonic flora, probiotics, obesity and diabetes." Frontiers in Endocrinology 3(97): 1-6. 

 



Gut Microbiota Affects Nutrient 

Intake and Energy Regulation 

Cristina Stewart B. Bogsan, A. C. R. F., Natalia Perina, Ricardo C. Barbuti, Tomas Navarro-Rodriguez, Jaime N. Eisig and Marice N. Oliveira (2011). "Probiotics intake and 

metabolic syndrome: A proposal." Trends in Food Science & Technology 22: 457-464. 



Limitations & Future Directions 
• Small sample sizes 

• Ethnically homogenous populations (e.g., Chinese; African-Americans) 

• Highly selected populations (e.g., pregnant women; adolescents; patients after 
surgery) 

Study 
Populations 

• Current studies ranged from only 4 weeks to 10 weeks 

Intervention 
Duration 

• Most clinical studies used a single analytical method which can result in unreliable 
results for specific bacterial taxa (e.g., bifidobacteria may be underestimated by 16S 
total or partial sequencing 

Methodological 
Issues  

• Lack of information on the macronutrient composition (with special reference to 
digestible carbohydrates) of the diet 

• Lack of information on the protocol adherence which may represent a source of 
confounding (e.g., age, sex, ethnicity, physical activity, genetic background, immune 
function) 

Other Issues 

A. Tagliabue, M. E. (2013). "The role of gut microbiota in human obesity: Recent findings and future perspectives." Nutrition, Metabolism & Cardiovascular Diseases 23: 160-168. 



Conclusions 

• Gut microbiota composition is directly dependent on nutrient 
intake (e.g., fat, digestibility of carbohydrates) 

• Metabolic endotoxaemia and gut barrier dysfunction are 
involved in the onset of metabolic diseases associated with 
obesity  

• Prebiotic-induced changes in the gut microbiota improve 
glucose, lipid and inflammation homeostasis  

Practice 
Points 

• The exact taxonomic composition of the gut microbiota or 
associated metabolic functions needs to be defined to design 
novel targeted approaches 

• Detailed studies are necessary to study gut permeabiity and 
related gut barrier dysfunctions in obese and type 2 diabetic 
patients 

• The role of ‘novel’ beneficial microbes (e.g., F. prausnitzii and A. 
muciniphila) as therapeutic tools warrants controlled human 
studies  

Research 
Agenda 

Amandine Everard, P. D. (2013). "Diabetes, obesity and gut microbiota." Best Practice & Research Clinical Gastroenterology  

27: 73-83. 



Issues that are going to Influence and Shape the 

Food & Nutrition Industry in the 21st Century 

Demographic 
Changes 

Nutritional/
Health 

Concerns 

Food as 
Medicine 

Social 
Changes 

http://www.google.com.sg/url?sa=i&rct=j&q=singapore+school+kids&source=images&cd=&cad=rja&docid=uHt78cSEBVADXM&tbnid=usjdQV9h5qvfQM:&ved=0CAUQjRw&url=http://therealsingapore.com/content/singapore-kids-rank-among-best-math-science&ei=fpTKUc74KK2RiQfg4YCQBg&bvm=bv.48340889,d.dGI&psig=AFQjCNH3_r3JPByQtg8muHPB_LxQ_qI38w&ust=1372317059880727
http://www.google.com.sg/url?sa=i&rct=j&q=demographic+change&source=images&cd=&cad=rja&docid=YGlDKui8I_jpBM&tbnid=KWCIKB0AdOrJoM:&ved=0CAUQjRw&url=http://www.targetmap.com/viewer.aspx?reportId=15205&ei=dJDKUbfxJOH6iQf5hIHgBw&psig=AFQjCNGRrYMY8XIJx67vA3lmlhb3U5IkzQ&ust=1372316030849085
http://www.google.com.sg/url?sa=i&rct=j&q=food+as+medicine&source=images&cd=&cad=rja&docid=6XCrqFvVEYQJiM&tbnid=EO-zXUKErCNMFM:&ved=0CAUQjRw&url=http://lagosmums.com/2012/03/22/diary-of-a-lagosmum-food-as-medicine/&ei=1pPKUYb7MpCWiQfBjoHoAw&bvm=bv.48340889,d.dGI&psig=AFQjCNHRdlZn4Ozr4u_XP2DJyNwWlvG71Q&ust=1372317004866164
http://www.google.com.sg/url?sa=i&rct=j&q=asian+eating+healthy&source=images&cd=&cad=rja&docid=GX-JArWiulOejM&tbnid=KjMCdPwGGujPqM:&ved=0CAUQjRw&url=http://footage.shutterstock.com/clip-1713994-stock-footage-young-asian-family-eating-healthy-meal.html&ei=WJPKUYicEsmyiQfh_4HgCw&bvm=bv.48340889,d.dGI&psig=AFQjCNH4gPo6joZPUXs1EkoC701DF-VtBA&ust=1372316848496256


Conclusion 

 Food is the new medicine! 

 Food ingredients will play a  

major role in the health and  

well-being of the elderly 

 Consumer protection was the basis for 

evolving health claims 

 EFSA health claims are currently too 

prescriptive 

 Rigorous control of health claims  

will stifle creativity and innovation 

 

http://www.google.com.sg/url?sa=i&rct=j&q=no+creativity&source=images&cd=&cad=rja&docid=jnMJNPQxQSgzXM&tbnid=kHM14jbNMQCjXM:&ved=0CAUQjRw&url=http://leaders-inc.com/2010/04/135/&ei=z9IuUb-oEcWFiQeUrYCoDg&bvm=bv.42965579,d.bmk&psig=AFQjCNGOBMRGcahXsT-R7s2sI8fPmtB9bg&ust=1362109454146988
http://www.google.com.sg/url?sa=i&rct=j&q=food+as+medicine&source=images&cd=&cad=rja&docid=3TBxDPERbpEyvM&tbnid=Y9hEKGNaa8wuZM:&ved=0CAUQjRw&url=http://www.organichealthyeating.com/food-as-medicine.html&ei=zc4uUfBa7q6JB_S5gdgD&psig=AFQjCNHNRIxfOqMpnKqgagT-oms5IqUkkA&ust=1362108485924737
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