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I thank the British Society of Baking for inviting me this morning and particularly to 
Paul Morrow for this kind invitation.  I think I am right in saying we are in the midst of 
a global food revolution: - In fact at no time in human history have we had on the one 
hand an enormous abundance of food, and on the other a near obsession about 
what we eat. So my theme this morning, is to explore with you the Glycaemic Index 
as one aspect of nutrition and food technology, along with articulating what are the 
challenges and opportunities for the Baking industry. 

  

Let’s start by asking ourselves what is this concept called” Glycaemic Index.” My first 
slide shows you very eloquently and captures very visually what the Glycaemic Index 
is all about. Here we have seven different carbohydrates sources, glucose, kidney 
beans, potatoes, lentils, oatmeal, and bread exactly the same amount of 
carbohydrates, 50 grams, and you will notice two very dramatic profiles. The first is 
that when you feed 50 grams of glucose there is a very large peak of the blood 
glucose response followed by a dramatic fall compared to foods like oatmeal and 
kidney beans where the peak is much lower than the glucose and also the area 
under the curve is much smaller. Two points to remember is that Glycaemic Index is 
all about how quickly blood glucose -and secondly is what is the area under the 
curve. You will appreciate the area under the curve of the glucose is much larger 
than the area under the curve of oatmeal, so oatmeal and lentils will be called low GI 
foods because they increase the glucose response much more modestly compared 
to foods such as rice, where the Glycaemic response is much larger. The Glycaemic 
Index is simply a method of ranking foods on a scale according to the extent of which 
foods raise blood glucose.  Foods which breakdown quickly during digestion have a 
high GI value and conversely carbohydrate foods that are broken down slowly will be 
there called a low GI food.  

  



Now rather paradoxically the Glycaemic Index concept is only about 25 years old, it 
was only conceived in 1981 by two British scientists working in Canada because to 
measure the Glycaemic Index you need to measure blood glucose values rather non 
invasively. It was only during the past 20 years that we can measure rapidly blood 
glucose values using either finger prick or venous samples and therefore the whole 
area of Glycaemic Index is quite new in nutrition. To put it in context by 1919 we 
knew that proteins were different in terms of quality and quantity. By 1932 we knew 
that fats were different in quality and quantity. So in terms of the three major 
nutrients, proteins, fats and carbohydrates, the realization that carbohydrates were 
different in terms of glucose and blood glucose response is new. Hence our journey 
into Glycaemic index is nothing but the blink of an eye in terms of nutritional history. 

  

So how is GI calculated?  It’s an incremental area under the curve of the test 
food divided by the corresponding amount of carbohy drate either as white 
bread or glucose as the denominator. So it’s basica lly a ratio measurement of 
two areas, one for the food, one for the carbohydra te. You take a small finger 
prick and you measure the glucose levels after the ingestion of 50 grams of 
glucose over a two hour period from which you can d raw the area under the 
curve which I talked about. This is done three time s on each subject followed 
by one day gap and then of course you feed the test  food that we talked about, 
maybe its bread, or pasta or whatever on the fourth  day and therefore you can 
appreciate how time consuming both in terms of spac e and occupation.  

  

So how is GI tested in Oxford Brooke?  We follow a protocol set up by the FAO 
and the WHO and many of you know that much of the w ork has been really 
promoted and supported by Tesco. Tesco as you know have played a pivotal 
role in GI testing and GI propagation in this count ry and in Europe, and at the 
last count we had tested for Tesco about 300 foods.  

  

So for those who want to know a little bit more abo ut our work there are two 
papers that were published a few months ago in the British Journal of 
Nutrition (2005).  The first will provide GI values  of about 170 different foods of 
British origin. The second on the GI of potato vari eties.  

What about GI classification? This is quite a contentious area because Prof Jenny 
Brand-Miller from Australia made this classification more on intuition than rigorous 
science.  She proposed that foods that have a value below 55 low GI because she 
found that most lentils and legumes had a value below 55 and she found that most 
breads had a value above 70, so she said I’m going to call it high GI.  I’m going to 
say quite emphatically these classifications were based on pragmatic common sense 
and not on biology.  As you can see, the difference between Low and High GI is 
quite modest. Values between 55-70 have only 15 units of difference, what I’m trying 
to say to you is that the distinction between a low GI food and a high GI food is much 
more real than one between low and medium and medium and high GI. 



In fact one of the global companies that have taken a great interest in the Glycaemic 
Index is the Danone Group in France.  If you have been to France and consumed LU 
biscuits, they were the first to use the GI concept, not from the concept that we have 
talked about, but they said to the consumer that low GI foods gave a long lasting 
blood glucose response.  These biscuits were a food we could eat for breakfast and 
therefore have a slower and a longer release of blood glucose. 

We have in the past two years, in collaboration with a whole range of food 
companies across Europe, North America and Britain helped them both to develop 
and test GI foods and I’m just going to show you three examples of foods that are 
central to your industry. A bread made by Warburtons called “All in One” which is a 
white bread. Remarkably Warburtons have been one of the first companies of 
international reputation to go into a white bread that is low GI. The second bread is 
made by Paul Morrow’s company in Bicester which is a Multiseed bread and as you 
know marketed extensively by Sainsburys.   We have used these two breads for an 
extensive experimental study which I will come to in a minute, but just to point out to 
the large and medium sized companies that developing low GI foods is not as 
challenging as it may sound.  If you currently have a medium or high GI food, can 
one bring down the Glycaemic index?  The Glycaemic Index is profoundly altered by 
a whole range of factors; these include the amount and presence of fructose, 
glucose and galatose and the presence of acidulants. 

Amylose and Amylopection are the two major starch fractions, and amylose is a long 
chain molecule while amylopectin is a branched chain molecule. The more amylose 
you have in your food system, the lower the Glycaemic Index.  By changing the 
process conditions, by changing the presence of certain food components, you can 
actually alter the GI of foods. Most importantly without changing its taste, texture and 
palatability.  

Now why is it that most breads are conventionally medium or high GI?   This is partly 
because the starch is gelatinized and therefore is ready for the enzyme amylase 
action in the gut.  

High amylose starch is something that is much more resistant and therefore does not 
get gelatinized easily. Therefore if you have a food system that has got a high 
amylose content it will always tend to have a lower GI value.  

One of the interesting things is that we know from the literature and our own studies 
that most pulses have a very low GI value. You can see from this microscopic cross 
section that the starch molecules are completely surrounded by a very thick cell wall 
and the cell wall acts as a kind of gatekeeper in not allowing the amylase enzymes to 
break down the starch and therefore the starch molecule is intact and the Glycaemic 
is quite low. Why am I showing this to you?  Because you can them quite cleverly 
use the technique of protecting your starch molecules by using certain types of food 
ingredients to preserve and conserve the starch molecules from amylase attach and 
therefore reduce the Glycaemic response. 

I’m going to stop now and ask the question, what’s the fuss? What’s the buzz? Why 
are we so keen about the Glycaemic Index? Why are we doing it? What is the nature 
of Glycaemic index in terms of human health and well being?  



As many of you know the three major chronic diseases inflicted on the UK population 
are obesity, diabetes, cardiovascular disease and added here of course are cancer 
and carcinoma, and the question we’ve got to ask is how does a low GI diet affect 
these three major pandemics of national concern. Some of you will have seen this 
little boy from mainland China. This boy is a little under 4 years old and weighs a 
little under 40 kgs. He should be weighing only 20 kgs, so the question is how does a 
child of 4 years become so grossly overweight and obese, it really must be because 
he’s eaten more than he can expend or he is expending less energy than he’s eaten. 
So that’s child No 1. 

My friend No 2 is 18 years old and weighs 43 stones. So here are two dynamic 
examples of the nature of the problem that we are talking about.  

Now if you look at the global European nature of obesity, it’s quite alarming. You 
have countries like Yugoslavia where nearly 40% of women are obese. So 
gentlemen don’t take your spouses to Yugoslavia, take them to Switzerland!! And the 
second question I have is a more fundamental one, why is it that women of every 
nation, except Hungry, hence their name, are more likely to be overweight than men. 
And that’s a very interesting observation – why are women more susceptible to 
overweight and obesity?  

Now if you then look at the global estimates of diabetes, it’s absolutely frightening.  
Asia, that’s only India and China in 1997 had 66 million diabetics, and I’m told by 
2010, not very far away just down the road, India alone will have nearly 55 million 
people with diabetes – diagnosed diabetes, not pre-diabetes, that’s the whole of the 
UK population!  

So the question is, ladies and gentlemen what do we do as a food industry to 
reposition opportunities that are going to come up in countries beyond Europe?   I 
think diabetic control using food is going to be the key challenge for our industry and 
our society. And if you look at Europe again, not as dramatic but certainly increasing.  

If you then look at the presence of diabetes in Europe you find that Finland has got 
about 7% of the population as diabetics. 

In the UK you have quite a modest value but this modest value of 2.5% slightly 
camouflages a very serious dilemma, which is that south Asians living in Britain have 
a five fold increase of risk of diabetes than the Caucasian population. In other words, 
put another way, after the age of 40, one in four people of south Asian origin living in 
Britain have either pre-diabetes or diabetes, so therefore there’s a huge caucus of 
concern within our nation and therefore this should really be 4/5% in my 
interpretation because of the larger skew among the south Asian population. 

So what is the role of a low GI diet in trying to contain or combat diabetes. As many 
of you know diabetes is a runaway disease of poor glucose control in the blood and 
the theory that has been put by Augustine is that a high GI diet will obviously 
increase the blood glucose, as you saw in my first slide, which will increase your 
insulin response consistently which in turn will cause insulin receptors to be down 
regulated and therefore you have insulin insufficiency.  A huge flux of blood glucose 



consistently leads to huge flux of insulin which in turn will actually suppress your 
pancreas to produce more and more insulin and therefore you become diabetic. 

So I have looked at the literature and found there are two papers where Jenny 
Brand- Miller has looked at the use of a low GI diet to contain or control diabetics. 
And as you can see in this slide published in Diabetics Care, looked at about 14 
studies both with Type 1 and Type 2 diabetes. She found that within a 10 week 
duration HbB-A1C which is a measure of long term blood glucose, was dramatically 
reduced in people that were on a low GI diet. The reduction is HbA1C recorded 
using a low GI Diet was similar to that observed in patients taking tablets for the 
disease. 

So in my analysis I would be very comfortable to say that if you are a diabetic or a 
pre-diabetic, going on a low GI diet will certainly contain and control your blood 
glucose level as much as, or equal to a drug related control, and the challenge is to 
see if we add a low GI diet to your tablets and therefore increases its efficiency.   In 
Countries like India and China, how on earth are we going to give 50 million people 
tablets for diabetes? Impossible. The clear answer should be that we provide a food 
that is both tasty, palatable, delectable, but above all also is low GI, or medium GI 
which will also bring down the glucose flux in a way that is opportunistic and 
challenging. 

Now I want to look at some experiments we have been doing in our laboratory and 
here we have a machine that’s been in the market for about three years from North 
American which is a continuous blood glucose monitor that looks almost the size of a 
mobile telephone.  The probe is fitted sub- cutaneously and it can continuously 
monitor your blood glucose. For the first time we can see what happens to blood 
glucose when we feed you different types of foods. It’s a very fascinating machine.  
So these are based on ten subjects where all we have done is to give them 
breakfast, lunch, supper and snacks where are all foods provided were either low GI 
or high GI. The “All in One” and the Bakels Multiseed bread were used as low GI 
breads and standard white bread as high GI .  

To our amazement and delight we found that, that on a low GI diet the blood glucose 
level is consistently lower, these are changes in blood glucose level, compared to 
the high GI diet.  I think you would agree with that, this is the first time that anybody 
has shown what happens to your glucose flux over a 24 hour period on simply being 
on a low GI or high GI diet.  

Now the question would be, what would you expect it to be if you were a diabetic, 
and that’s what we are trying to do, because these are normal subjects and in a 
diabetic you would expect to see the separation to be much greater.  

Let me quickly move on to energy balance and obesity. Obesity is the outcome of 
being in positive energy balance over a particularly short or long period of time. You 
need to be only off by about 60/70 calories per day to become obese over a couple 
of years.  If you can actually reduce a subject’s food intake by about 80/100 calories 
per day, or increase energy expenditure by 80/100 calories per day, your risk of 
obesity is much less logically.  



So the question is what does the Glycaemic index do in terms of your weight 
regulation. The study we conducted in primary school children will be presented now. 

We went to a Primary school in Oxford and gave the children a low GI breakfast, a 
high GI breakfast or a low GI with some sucrose. Obviously the addition of sucrose 
was quite important because these children found it quite hard to eat foods that 
normally taste like cardboard!  Each child acted as his own control where they either 
had three times the low GI breakfast, All in One, Swiss type, not Swiss type 
breakfast, or porridge which was made from oats, all bran or Bergen bread. We then 
exposed these children to an ad libitum lunch so they could choose what they 
wanted, they had six different rounds of sandwiches, fillings of different types, 
pizzas, cakes, cookies, things that children like to eat. To our amazement what we 
found, despite the children’s ad libitum access to food, the children on the low GI 
breakfast were consistently eating 150 calories less than children given the high GI 
breakfast. So in order words there was a metabolic containment of these children’s 
appetite in a way that they were selecting less calories when exposed to ad libitum 
foods.  

When this paper was published, not surprisingly we had a lot of global interest 
because you’re saying for the first time the type of breakfast you give will have a 
spatial and temporal impact on your lunch meal event. Now quite rightly when the 
paper was published it generated some criticism.  An important question was: do 
those children given a Low GI Breakfast, reduce both Lunch and Supper meals?   

In order to answer this we did a similar study looking at what happens to the lunch 
event and supper event in a similar group of children fed a low or high GI breakfast. 
We found that over 24 hours children eating a low GI breakfast ate less calories, not 
as significant as the previous study but in the right direction. 

I want to quickly end by sharing with you a study on humans that was conducted in 
my laboratory a few months ago. We had about twelve subjects who were slightly 
overweight and we have them for eight weeks a low GI food regime. They came to 
our laboratory and were given all low GI foods. After eight weeks on a low GI diet 
their mean weight loss was about 4 kgs from eight weeks. Systolic pressure has 
come down, glucose has come down, cholesterol has come down, TG not much 
change, HDL has also slightly come down. So the take home message is that a low 
GI diet is not only compatible to their acceptability but more importantly it allows very 
dramatic weight loss. One woman lost 7kgs in eight weeks, an impressive weight 
loss.  

So what I want to share with you is that a low GI diet is a feasible diet for weight loss 
and for other areas of metabolic control and so what are my conclusions – a low GI 
diet produces a small rise of blood glucose that can control and contain diabetics, it 
improves the body’s sensitivity to insulin, it may also help in weight loss and lower 
blood lipids. We also know that it has a contributory role in reducing hunger and 
appetite. I think we certainly need much larger studies as we are just scratching the 
surface. I think GI will have a multiciplity of roles in regulating blood glucose control 
and lipid metabolism. Bread and bakery products are ideal vehicles in my vocabulary 
for modifying these as necessary more research.  



And I want to end with this, by commenting that the bakery products have played a 
major role in the provision of micronutrients since the 1950’s. You, representing the 
bakery industry have an unbridled connection with history from the time of Moses, 
and of course more importantly you have made a major contribution to the 
micronutrient provision of this nation due to fortification of flour.  I believe that the 
Glycaemic index provides you with an enormous opportunity and challenge to take 
this area forwarding helping people combat the chronic diseases of this century: 
Diabetes, CVD, and Hypertension. 

Thank you very much indeed. 

I  

 



 

 



 

 



 

 



 

 



 

Sessional Chairman: Well there you are ladies and gentlemen. I told you it would be 
a fascinating talk, touched with a little bit of humour in there. Jeya has said he will 
answer questions, as many questions as you like to put in as short a time as 
possible. Have we got the first question? 

Question: Sylvia Macdonald, Croydon 

A lot of the national press have moved on from GI to GL, Glycaemic loading, can you 
explain what it is and whether it merits this new impact? 

Answer: Thank you very much, I am glad you asked the question. Glycaemic index is 
a factor that is intrinsic to the food. Let me give you an example. Let’s take for the 
sake of argument – All in One has a GI of about 45. Whether you eat one slice or 50 
slices of All in One, the GI does not change. But the GL is Glycaemic index times the 
quantity of carbohydrate in the food that you consume. So one slice of bread will 
have, for the sake of argument, 15 grams of carbohydrates, so the GL will be 15 
times 40%. If you had six slices it will be 6 times 15, which is 90 times 40. So 
therefore the GL is a concept that I think is useful to have, but in general, I’m making 
sweeping generalisation, in our analysis most foods that have a low GI also have a 
medium to low GL. So although GL combines quality which a GI value, and quantity 
which is the amount of carbohydrate in one factor, it’s a more complex idea to try 
and get your head around. So my view is that let’s try to get people to understand GI 
before we even talk about GL because as I said the auto correlation is quite strong. 

Question: Paul Heygate, Bugbrooke 



I take it you don’t see GI as a passing phenomenon like the Atkins diet, and secondly 
because I want to be slightly provocative, do you think legislation is better than 
education? 

Answer: The first question first. I really don’t believe that GI is a passing cloud for 
three reasons. One is that although we use the term GI diet, it is not really a diet 
because it is a lifestyle pattern. Number two is that a GI diet does not in any way 
proscribe or prescribe. Meaning it doesn’t say don’t eat that. You can actually eat a 
high GI diet as well, or a high GI food. It simply says a low GI has got a metabolic 
rate and therefore it’s a part of a broader palette, so its highly acceptable and you 
don’t get bad breath, because you are on a high protein diet that was a major 
problem, and constipation too, it’s a double whammy. And the third thing as I said a 
moment ago is that a low GI diet is highly compatible with your lifestyle. It’s got a 
whole range of food you can choose from as we have shown in our own study. 
There’s absolutely no doubt in my mind that in terms of pre-diabetic and diabetic 
control and high cholesterol control, low GI diet is absolutely the way forward. So I 
think it’s going to stay and its going to get bigger because I think the scientific 
evidence is much stronger, much more overwhelming and therefore much more 
supported. 

Your second question – should we legislate or educate. I think we probably need a 
mixture of both, because if you take something like food safety, clearly we need 
legislation to make things happen. But if you talk about nutrition, I’m less convinced 
that legislation is the way forward because I think we don’t want to be proscribed 
from eating what you want because we live in a society where libertarian value is so 
important, so I think education has a role to play. But I think they should be working 
in tandem is my take on that. 

Question: Alex Waugh, London 

I was interested in your indication that bread might be high GI, but bread and butter 
would be low GI and that strikes me as being a bit confusing for the consumer who 
may look at a packet of food and see that its high GI and not necessarily make the 
association that I’m going to eat it in this way which will make it low GI. How do we 
deal with that? 

Answer: I think again coming back to what Paul said it has surely got to do with 
education. But remember that if you have a medium to low GI bread and then you 
add butter to it, its going to get even lower so I think its quite important, this is why I 
am very, very careful in saying for heavens sake, or don’t expect GI is a panacea for 
everybody No 1. No 2 it also doesn’t proscribe you from not eating a high GI food. 
Very important. And No 3 what we are saying is a low GI food or a low GI 
constellation of foods has got a better glucose control than high GI food but 
fortunately most of us will be selecting foods that fall into that kind of grey area of 
medium to low and therefore that’s what we are trying to promote. So this is very 
important that you don’t say good and bad foods, that’s not what I am here for. 

Question: Ann Bruce, Crawley 



I was interested in the measurements for medium GI, you were saying it’s quite 
random, it’s between 56 and 69, do you think that needs to be reviewed in the 
future? 

Answer: - I am very reassured that from the figures I showed you of the 24 hour 
blood glucose values, feeding people a low and a high GI food separated out the 
blood glucose values. In other words Prof J Brand Millers classification although 
based on arbitrary nomenclature appears to have a biological impact in terms of the 
glucose value so Jenny brand Miller may have got it right in the low and the high, 
where I’ve got debate is the medium. I think the medium is the metaphorically hard 
boiled potato because it is really quite difficult to separate the GI values just by 15 
units. So I think that’s going to be some change. 

Question: John Waterfield, Leigh 

Do you think we’ll ever get to the stage where it’s possible to calculate the GI level 
rather than going through all the blood tests? I’m just thinking as a smaller 
manufacturer, will we always have to rely on the people who are supplying us or will 
we get to the stage where we can do it ourselves? 

Answer: Good question. I think like all modelling work there will be an error factor. So 
what we have been doing quite successfully for food companies that when they want 
to manufacture a product, we can model for them ten different formulations which 
two are going to be the front runners, because if you remember these studies are 
quite expensive. You are talking about £2,500/3,000 each study, you can see why 
because they are quite time consuming.  

 


