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Modern lifestyles and the effects on people’s health.

Today’s way of life is often fast track and characterized by frequent snacking. People tend to choose fast, 

easy options just to keep on going. Often, this type of food is packed with highly digestible carbohydrates 

and fats, resulting in disproportional daily calorie intakes and high blood sugar loads.

On a long term, these nutritional habits can not only bring the individual metabolism out of balance, 

but they also have a remarkable impact on whole populations and health care costs: The global result 

is a tremendous rise in non-communicable diseases, such as overweight and obesity, type 2 diabetes, 

cardiovascular diseases and others. More than 60% of the American population is reported to be 

overweight or even obese and the US is amongst the top 3 countries in number of people suffering from 

diabetes (just over 24 million adults). This number of people with diabetes in North America is expected 

to even further increase by more than a third between 2013 and 2035.

Today, consumers are actively looking for products that will help them to keep their blood glucose at 

a lower, more balanced level. Almost half of the American consumers have been found to be explicitly 

concerned about large peaks and drops in their blood glucose levels. Two thirds of them is influenced in 

their food choice by products that promise a more balanced delivery of energy, while more than half of 

this group is searching for products that can help to prevent diabetes.

Growing public awareness extends to calorie intake and the amount of sugar we consume. About half of 

the American population is looking for products that will lower their overall calorie intake, and almost 

two thirds are also actively trying to limit their sugar intake.

Sugar in the blood – less is more: Benefits of a low glycemic diet.

The relevance of a lower glycemic diet is strongly gaining traction among public health experts and 

informed consumers alike. Science increasingly makes reference to the health benefits of a carbohydrate-

based low glycemic diet, especially regarding the development of a number of non-communicable 

diseases. A low glycemic diet may offer the following beneficial effects: 

•  Safeguarding the body’s sensitivity to insulin (contributes to the prevention of type II diabetes)

•  Improving diabetes control

•  Reducing the risk of heart disease

• Lowering blood cholesterol levels

• Helping to manage weight and body composition 

A tremendous amount of research is underway to help understand the potential health consequences of 

eating foods with a lower glycemic impact on a long term. In 2011, ILSI Europe concluded: 

“Overall, reducing the glycaemic impact of the diet in association with an enhanced fibre intake, other 

aspects being equal, can be seen as a valid nutritional objective for those consuming a typical “Western” 

style diet. However, more research is needed to better understand the underlying mechanisms in 

different populations. This becomes more important the more the prevalence of hidden impaired glucose 

intolerance increases in the general population”.



The quality of carbohydrates and the role of insulin.

Carbohydrates are the group of nutrients we eat most – which is good as we should not increase protein 

or fat intake. According to the World Health Organisation (WHO) 55-75% of energy intake should come 

from carbohydrates. The key role of carbohydrates in nutrition is to deliver energy to the body. One in 

three US consumers believes that (complex) carbohydrates highly impact their energy levels.

Where consumers worldwide are still generally misled by the message that all sugars are bad, physiology 

actually tells a different story. The effects carbohydrates have on the body differ significantly – their 

digestibility, hydrolysis, absorption, their blood sugar response after intake, their insulin triggering effect, 

their physiological effects in case they reach the large intestine etc.

In most of today’s food the carbohydrate sources used are digested very quickly, resulting in high to very 

high glycemic responses (ingredients used are e.g. corn-based flours and starches, corn syrups like high 

fructose corn syrups of various types, maltodextrins, sucrose, glucose etc.).

The top parameters to look at are digestibility and the influence on the blood glucose profile, as well as 

the related insulin profile, both on a short and long term basis. 

The digestion of many carbohydrates occurs largely within the small intestine. Foods with high levels of 

easy-to-digest (high glycemic) carbohydrates cause a fast and high release of glucose which is absorbed 

into the blood stream and reflected in the profile of a blood glucose response graph. If foods with a lower 

glycemic response are eaten instead, the sudden increase in blood sugar is reduced, as illustrated in 

Figure 1.

 

Fig. 1: Blood glucose profile of high versus low glycemic response.
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The role of insulin.

The body has a regulatory mechanism to maintain blood glucose levels within a narrow healthy range. 

This ensures sufficient glucose supply to the brain and the body and protects from cell damage. This 

regulation is largely the result of the hormones insulin and glucagon. Insulin helps the body to use 

blood glucose for its energy supply efficiently and is the body’s key hormone, able to reduce blood sugar 

concentrations. Insulin release into the blood is mainly triggered by higher levels of glucose in the blood. 

In a nutshell, insulin promotes the uptake of glucose into cells and inhibits the formation of new glucose. 

At the same time it promotes the formation and the storage of fat. 

This short excursus into physiology makes it clear why glycemic health is of such importance for many 

consumers. High glycemic foods all day long lead to constantly high blood sugar levels and accordingly 

high insulin levels – and this switches metabolism into a fat storage mode. Further, on a long term, this 

remote mechanism of constantly down-regulating blood sugar by triggering insulin output leads to an 

exhaustion of the system. A rise in insulin resistance and an overall increase in pre-diabetes incidence in 

the population is the result, followed by the even more challenging problem of weight control.

The Centers for Disease Control have estimated that 35% of U.S. adults aged 20 years or older and 50% 

of those 65 years or older have insulin resistance and are pre-diabetic.

With low glycemic foods, metabolism can be driven in the right direction, supporting a healthy diet. Lower 

insulin levels will lead to an increase in fat burning for energy supply, as the inhibitory effect of insulin is not 

there any more! So it is all about maintaining a healthy balance with a smart choice of ingredients.

BENEO helps food manufacturers to formulate foods for improved 
glycemic health.

Weighing up the current societal health challenges against the potential benefits from a low glycemic 

diet, BENEO has focussed on bringing innovative solutions to today’s food developers. Tasty, lower 

glycemic food can be achieved in various ways. 

Reducing the blood glucose response of available carbohydrates by modification of the glucose supply 

can be achieved by processing, by influencing the gastrointestinal passage and by a smart choice of 

ingredients: by selecting low glycemic and slow-release carbohydrates such as Palatinose™. 

An alternative route is the replacement of available carbohydrates by partially or non-available 

carbohydrates, i.e. replacement by enrichment with the dietary fibers Inulin or Oligofructose, or 

traditional sugar replacement, i.e. a cup by cup replacement of sugar with Isomalt in a sugar-free candy.



Palatinose™ – a unique carbohydrate for balanced blood glucose profiles.

One alternative to traditional sugars is isomaltulose: Palatinose™, a disaccharide with a glucose and 

a fructose unit that are linked by an -1,6-glycosidic binding that takes more time to be metabolised. 

Palatinose™ is the only fully available and digestible sugar, taken up by the body in a slow and more 

balanced way. 

This innovative carbohydrate is fully available in the small intestine but is slowly hydrolysed by the 

enzymes in the small intestine, i.e. 4-5 times more slowly, leading to a low glycemic response which, 

in turn, leads to lower insulin levels. It provides glucose – the body’s preferred energy source – in a 

balanced and longer lasting way. At the same time it makes better use of the existing body fat storages.

In 2011, the European Food Safety Authority published a positive opinion that isomaltulose was effective 

in reducing the post-prandial glycemic response of foods when it is substituted for high glycemic sugars.

In summary, Palatinose™ is a slowly digestible sugar that is absorbed by the body in a slow and more 

balanced way compared to sucrose and is an effective approach for reducing the glycemic response of foods.

 

Fig. 2: The blood glucose response of PalatinoseTM in healthy adults.

 
Palatinose™ – with a low glycemic profile to improve fat oxidation.

Insulin facilitates the transition of glucose from the blood into the cells so that a normal blood glucose 

level can be achieved quickly. At the same time, insulin is a so-called ‘storage hormone’ and as such it 

is responsible both for fat storage and for the suppression of fat burning. As Palatinose™ induces a low 

blood glucose response, the body releases only a reduced amount of insulin, which has a positive effect 

on the entire metabolism. Fat can then be used and burned to supply energy.

This effect has been demonstrated for isomaltulose in several human intervention studies in different 

population groups including healthy and overweight to obese adults as well as in trained athletes, even 

Type 1 diabetic athletes. This property is unique to isomaltulose because of the limited availability of 

carbohydrates with low glycemic properties and the fact that it does not equally apply to fructose because 

of its liver metabolism. 

In a study on overweight participants with insulin resistance, the consumption of meals containing 

Palatinose™ proved not only to result in lower rises in blood glucose and a lower daily insulin level, but 

also showed an increase in fat burning by up to 18 %.

It is demonstrated as well in human intervention studies, that the body composition is shifted towards a 

decrease in visceral fat.
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BENEO Inulin and Oligofructose: Replacing available carbohydrates  
by dietary fibers.

A lower blood glucose response can be achieved by reducing glucose supply via replacement by dietary 

fibers, such as BENEO Inulin and Oligofructose.

BENEO Inulin and Oligofructose effectively reduce the glycemic response of foods by replacing sugar 

or other high glycemic carbohydrates in food formulations and at the same time enriching those foods 

in fiber content, thus helping to bridge the fiber gap at the same time. (figure 3). In 2014, the European 

Food Safety Authority published a positive opinion that Inulin and Oligofructose were effective in 

reducing the post-prandial glycemic response of food when substituted for sugar in that food.

Fig. 3: Mechanism by which Inulin or Oligofructose exerts the effect.

A systematic review of randomized controlled trials when prebiotic inulin-type fructans are used as 

supplements resulted in a statistically significant effect in the reduction of postprandial glucose and 

insulin concentrations. Also a significant improvement in subjective satiety measurements was reported 

in this meta analysis. In addition to supporting a healthy blood sugar management, BENEO functional 

fibers offer great potential for the achievement of improved digestive health. Both BENEO Inulin and 

Oligofructose have a prebiotic effect, they lead to an improvement in transit regulation, a higher stool 

frequency and a healthier digestive system overall. In addition, the caloric content is reduced: the 

scientifically established caloric value is 1.5 kilocalories/gram while in the EU and Canada, a common 

energy value for all fibers was established at 2 kcal/g. 

BENEO Inulin and Oligofructose, both inulin-type fructans derived from the chicory plant, provide two 

desired beneficial effects: fiber enrichment and a lower glycemic profile at the same time and the taste is 

still great.
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BENEO Isomalt – replacing available carbohydrates by partially or  
non-available carbohydrates.

BENEO offers the possibility of lowering the blood glucose response by a cup by cup replacement of e.g. 

sucrose with Isomalt.

Isomalt is a hydrogenated carbohydrate, a sugar-free nutritive sweetener exclusively made from sugar. 

It is a low-digestible carbohydrate, i.e. the vast majority passes the small intestine and reaches the large 

intestine where it is fermented to short chain fatty acids. It has a very low effect on blood sugar and does 

not trigger insulin release to any significant extent. 

Isomalt and other polyols have a history of use particularly in diets for diabetics as this was the 

traditional target group interested in low glycemic response food. Even the replacement of only 30 g 

of sucrose by 30 g of Isomalt leads to significant improvement of long-term blood glucose parameters 

like HbA1c and insulin resistance, as demonstrated in a 12 week human intervention study with type II 

diabetics. 

In 2011, the European Food Safety Authority published a positive opinion that Isomalt was effective in 

reducing the post-prandial glycemic response of foods when substituted for sugars.



Over to the industry…

It is up to the food industry – from ingredient manufacturers over FMCG organizations to retailers – to 

use the existing scientific knowledge on ingredients and the expertise of food application technologists 

to develop and market products that meet the demands of consumers looking for alternatives when it 

comes to blood sugar management.

BENEO at your trade fair.

BENEO is present at a number of local and international events, where its full range of ingredients 

for a variety of physiological benefits is on display. To name a few: blood sugar management, weight 

management, digestive health, energy management, healthy aging – all connected with technical 

benefits such as improved shelf life, enhanced mouth feeling, brighter colors, sugar reduction, 

natural sweetness, non-GMO, fiber enrichment and last but certainly not least: improved taste and 

texture.

Check our website events calendar and come visit BENEO at a local fair. Find out more about how 

using our carbohydrates, fibers, proteins and specialty rice ingredients can help you to innovate and 

produce appealing products for today’s consumers.

Always at your side: Profit from our interdisciplinary expertise.

Our experts offer valuable insights. No matter if your question concerns physiology or process 

technology, if it is marketing-related or if it is about legislation and regulations. With nutritionists, 

marketers, regulatory professionals, technical food engineers and a competent sales force team 

throughout the world, there is always a BENEO expert that can help you. It’s the combination of 

advanced ingredients and specialist knowledge together with access to a global network of experts, 

which makes BENEO a unique business partner. 

Learn more about the BENEO nutrients online: www.beneo.com

Follow us on: 

http://www.beneo.com/Events/Event_calendar/
http://www.beneo.com
http://www.youtube.com/user/BENEOCorporate
http://www.linkedin.com/company/beneo
https://www.linkedin.com/company/981087?trk=vsrp_companies_res_name&trkInfo=VSRPsearchId%3A3438884731454426351820%2CVSRPtargetId%3A981087%2CVSRPcmpt%3Aprimary
http://www.twitter.com/_BENEO
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