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Background: 
research & recommendations 
about dietary fibre

Dietary fibre is an important component of a healthy 
diet. In order to explore the health benefits of dietary 
fibres and to determine their recommended intake 
levels, they need to be clearly defined. At the moment, 
different governmental agencies and other organi-

zations around the world have developed various defi-
nitions. (1, 2, 3, 4) There are definitions based on analytical 
methods, on physiological effects as well as on solubility 
and viscosity of the fibre components. (1)

What is ‘dietary fibre’? 

1
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The definition of dietary fibre adopted by AACC Inter-
national (formerly the American Association of Cereal 
Scientists) is the following: “Dietary fibre consists of the 
edible parts of plants and analogous carbohydrates that 
are resistant to digestion and absorption in the human 
small intestine with complete or partial fermentation in 
the large intestine. Dietary fibre includes polysaccharides, 
oligosaccharides, lignin and associated plant substances. 
Dietary fibres promote beneficial physiological effects 
including laxation, and/or blood cholesterol attenuation, 
and/or blood glucose attenuation.” (2) 

Dietary fibres can be classified according to their solubility 
in water as soluble dietary fibre and insoluble dietary 
fibre. (5) Lignin, cellulose and some hemicelluloses typically 
make up the bulk of insoluble dietary fibre, whereas 
pectic polysaccharides, beta-glucans, galactomannans, 
fructans, gums and other nonstarch polysaccharides 
make up soluble dietary fibre (6). This division in soluble 
and insoluble fibre was created in an attempt to assign 
physiological effects to chemical types of fibre.  
However, the physiological effects of dietary fibres are 
much more complex and can’t be related solely to their 
solubility. (4)  

HOW FIBRE IS MEASURED

At the end of the 20th century, fibres were analyzed by measuring plant cell wall components of 
dietary fibre referred to as non-starch polysaccharides (NSP). Nowadays, the AOAC method is often 
used instead. The AOAC value includes lignin and resistant starches, which are not part of the NSP 
fraction. Therefore, this method tends to result in fibre values that are approximately one third 
higher than those obtained using the NSP method. (13) All recommendations and actual intakes 
discussed below are based on the AOAC fibre values.

INSOLUBLE DIETARY FIBRE

SOLUBLE DIETARY FIBRE

DIETARY FIBRE
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CHRONIC DISEASE PREVENTION 
 
Several studies examine the effect of dietary fibre on human health. 
Reynolds et al. (2019) did a series of systematic reviews and meta-anal-
yses of prospective studies published in previous years in order to 
establish an evidence base for quantitative recommendations for 
intakes of dietary fibres. (7) Data from 185 publications of prospective 
studies involving just under 135 million person-years and 58 clinical trials 
with 4635 adult participants were included in the meta-analyses. 

They found that observational data suggest a 15-30% decrease in 
all-cause and cardiovascular related mortality and incidence of coronary 
heart disease, stroke incidence and mortality, type 2 diabetes and 
colorectal and breast cancer when comparing the highest dietary 
fibre consumption with the lowest consumption (7). Clinical trials show 
significantly lower bodyweight, systolic blood pressure and total cho-
lesterol when comparing higher with lower intakes of dietary fibre. Risk 
reduction was the greatest when the daily intake of dietary fibre was 
between 25 g and 29 g.

FIBRE AS A PREBIOTIC FOR GUT HEALTH 

Another health benefit of fibres which has recently gained interest, is 
the function of fibres as a prebiotic. Prebiotics selectively stimulate the 
growth and/or bioactivity of beneficial microorganisms resident in the 
colon, providing beneficial physiological effects. Dietary fibre molecules 
which are not cleaved in the small intestine may undergo some hydrolysis 
in the large intestine by microbial enzymes. This results in a reduction 
of the average molecular weight of the fibre molecules. Most oligosac-
charides produced in this way are utilized as carbon and energy sources 
by the colonic microorganisms, thus acting as a prebiotic. 

What are the health benefits 
of dietary fibre? 
Depending on the source of the fibre, their structure, chemical composition and 
their physiological effects on the human health differ (1). With certainty several 
health benefits are ascribed to dietary fibres in general.
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Comparing the recommended dietary 
fibre intake with the actual intake. 
Is there a gap? 

In the US, current recommendations for dietary fibre 
intake are related to age, gender, and energy intake. 
The general recommendation for adequate intake 
is 14 g of fibre /1000 kcal. This includes non-starch 
polysaccharides, analogous carbohydrates (e.g. resistant 
starches), lignin, and associated substances. (12) Using 
the energy guideline of 2000 kcal/day for women and 
2600 kcal/day for men, the recommended daily dietary 
fibre intake is 28 g/day for adult women and 36 g/day 
for adult men. Anderson et al. (3) state that the mean 
intakes of dietary fibre for adults in the US are less 
than half of these recommended levels. Slavin (2005) 
reported that in the US, the dietary fibre intake for men 
ranged from 16.5 to 17.9 g/d and from 12.1 to 13.8 g/
day for women. (4)

28 g for women

12.1 to 13.8 g

36 g for men

16.5 to 17.9 g

10% of consumers achieve recommendation

30 g
In Europe, De Abreu et al. (2014) report a daily fibre 
recommendation of 30 g / day. They studied the fibre 
intake in Switzerland and concluded that less than 10% 
of the participants complied with the dietary recom-
mendations for fibre. (8) This was in line with other US 
and European studies. (9, 10,11)

30 g

no age group within UK achieving this

In the UK, the Scientific Advisory Committee on 
Nutrition recommends a dietary fibre intake of 30 g/day. 
According to Hooper et al. (13) there is currently no age 
group within the UK achieving this.

Adequate dietary intake of fibre is a cornerstone of health promotion and chronic disease prevention. 
Therefore, several countries have developed specific dietary recommendations,  but compliance is 
usually low. (8) Worldwide, there is no uniform recommendation for fibre intake.  The WHO recommends 
an intake of fruit and vegetables that is likely to provide >25 g per day of total dietary fibre.

Different countries and organizations have developed different recommendations for the daily dietary 
fibre intake, ranging from 20 g to 35 g per day. (1) Furthermore, different recommendations refer to 
different analytical methods to determine dietary fibres. This makes it hard to compare between 
different studies and regions.  

Recommended daily fibre intake

Actual fibre intake
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A 7-DAY MEAL PLAN TO DELIVER 30 G FIBRE/DAY 

The British Nutrition Foundation carried out some 
dietary modelling to develop a 7-day meal plan for 
adults that would provide 30 g of fibre. Furthermore, 
this meal plan also met energy, macronutrient and 
micronutrient recommendations over the week. The 
meal plan provided an average of 33 g of fibres per day. 
However, to achieve this an average consumption of 
eight portions of fruit and vegetables is required per 
day. Furthermore, the inclusion of many wholegrain 
foods and a regular consumption of high-fibre foods 
such as nuts and dried fruit are necessary.  (13) Although 
the fibre recommendations were met in the proposed 
meal plans, this required very high fruit and vegetable 
intakes, supplemented with healthy, high fibre snacks.  

WHAT ABOUT THE 5-A-DAY RECOMMENDATION?

Hooper et al. (13) calculated the fibre content of a more 
moderate diet based on the current dietary guidelines 
to base meals on starchy foods, choosing mainly 
wholegrain varieties and consuming five portions of 
fruit and vegetables a day. The current recommendation 
for fruit and vegetable consumption is often given as 
‘five a day’. The average amount of fibre provided by 

a portion of fruit is 1,3 g and a portion of vegetables is 
2,4 g. Using the 5 a day message, the fibre contribution 
of fruit and vegetables would only be 9,8 g per day. 
The total meal plan following the above rules provided 
around 22 g of dietary fibres a day instead of the 
recommended 30 g / day. 

FIBRE-RICH SNACKS TO ACHIEVE THE  
RECOMMENDED DIETARY FIBRE INTAKE

The above researches show that it is hard to achieve 
the recommended dietary fibre intake. Even if people 
consume 8 portions of fresh fruit and vegetables, 
they would still need to eat more fibre rich food. 
Realistically, the consumption of 8 fruit and vegetable 
portions is not achievable for most people. This makes 
the consumption of other fibre rich food a must, and 
snacking moments create good opportunities for this 
much needed extra fibre intake. 

Are the recommendations achievable? 
Comparing meal plan options 
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Snacks as a delivery 
system for extra fibre

The changing role of snacks 
Snacks can be defined as smaller and less structured eating events compared 
to main meals. Eating snacks on several occasions during the day seems to be a 
common eating pattern found especially in adolescents and young adults, but also 
in older people. (14) In recent decades, eating patterns have changed and snacking 
has become more common. For example, in the US there was a 25% increase in the 
prevalence of snacking among young adults from 1977 to 2006 (15).
 
 

The role of snacking is changing.
There are 3 key factors driving this change: 

1. SNACKS BECOMING REAL MEAL OCCASIONS

Eating habits have changed over the past years, due to 
changing consumer lifestyles. Consumers are more on 
the move, they have less time to prepare food, so they 
look for portable meal formats that are in the same 
time nutritious. This means a big change for the role of 
snacking. From an in-between-meals moment, snacks 
have now become real meal occasions. 

2. DIETARY REQUIREMENTS

The consumption of healthy snacks is growing due to 
their ability to meet various dietary requirements such 
as sugar-free, low salt content, low cholesterol levels (22)

3. RISING AWARENESS FOR HEALTH & WELLNESS

Next to a group of consumers with specific dietary 
requirements, there is a large consumer group taking a 
holistic approach to their health. This group is looking 
for snack products that can enhance their health and 
wellness with functional ingredients such as protein, 
fibre and vitamins. 49% of consumers make sure that 
every meal they eat contains fruit or vegetables, 45% 
are actively trying to improve their health through their 
diets. 55% of shoppers eat more healthy snacks than 
unhealthy (23).

2
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According to many studies, the energy contribution of 
snacks is surpassing a quarter of the daily energy intake. 

(14) If snacks take up such a large portion of the daily 
diet, it is important that they also contribute to the daily 
requirements of macro- and micronutrients without 
contributing too much (saturated) fat and salt. 

The information that can be found in literature is very 
contradictory. Several sources report that snacks are 
associated with high intakes of sucrose, refined starch, 
carbohydrates and salt and low intakes of fibre, vitamins 
or minerals. (16,17) Furthermore, it is reported that people 
who snack more often have been shown to have higher 
energy intakes. Forslund et al. (2005) found that the 
consumption frequency of commercial snack foods 
was higher in obese compared to lean individuals (18). 
However, other studies found that frequent snacking 

was not associated with a higher BMI and that frequent 
snacking can be part of a healthy dietary pattern ( 19,20,21). 
Hartmann et al. (2013) reported that snacking habits 
including on snacking on whole fruit, vegetables and 
crackers contribute to a better overall diet quality. 
However, consuming snacks such as cookies, cakes, 
pastries, sweets, milk desserts and soft drinks was 
associated with poorer diet quality (20).  

It is clear that the choice of snacks is of utmost 
importance. The nutritional quality of the snack matters 
and choosing nutritious foods as snacks can be bene-
ficial and help individuals meet their dietary recommen-
dations. The changing role of snacks is forcing snack 
brands to revise their recipes to come up with healthy 
alternatives or even snacks with dietary functions.

The importance of health & 
nutrition in snack choice 

The changing role of snacks is forcing snack 
brands to revise their recipes to come up 
with healthy alternatives or even snacks 

with dietary functions.
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As discussed above, fibre is high on the list of health 
associated claims in Europe in the snacks & bakery  
categories. The data in figure 2 show the number of 
snacks launched in Europe with a high or added fibre 
claim in the last three years. It is clear that over these 
years, the number of fibre claims has increased. 
 
The high fibre snacks grew from 1153 launches in 2016 
to 1598 launches in 2018, with a peak of almost 30% 
growth in 2017 (Mintel GNPD Database, April 2019). 

The importance of fibre 
content in snack choice 

Figure 2: Product launches of snacks with High/Added Fibre claim in Europe
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The importance of a healthy nutritional profile for snacks is clear when you look at figure 1 
(Mintel GNPD Database, April 2019). It shows the health claims made for new snack and bakery 
launches in Europe from 2016 till 2018. More than 60.000 snacks were launched with a health 
claim, with ‘no additives’, ‘gluten free’ and ‘organic’ as the top three claims. More than 4000 snacks 
were launched with a high or added fibre claim. 
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Figure 1: Top 10 health associated claims in Europe from 2016 to 2018 In Europe:
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Rising sales opportunities 
for fibre-rich snacks 
1. GLOBAL SNACKING MARKET 

The global snacking market – including savory snacks, 
sweet biscuits, snack bars, and fruit snacks – is valued 
at $266 billion and is expected to grow by CAGR of 
2.7% to reach $290 billion by 2022.

2. GLOBAL HEALTHY SNACKING MARKET 

The global healthy snacks market – including Cereal & 
Granola Bars, Nuts & Seeds Snacks, Meat Snacks, Dried 
Fruit and Trail Mix Snacks -  was valued at USD 23.05 
billion in 2018 and is expected to reach USD 32.88 
billion by 2025,, expanding at a CAGR of 5.2%.

The rising awareness about health and wellness 
benefits of snack products among consumers is likely 
to be a key trend driving the market. The consumption 
of healthy snacks is growing due to their ability to 

meet various dietary requirements such as sugar-free, 
low salt content, low cholesterol levels. Rising 
consumer demand for functional ingredients such as 
protein, fibre and vitamins are also driving the market.

3. FIBRE RICH SNACKING MARKET 

Seeing the importance of fibre content in new snack 
launches, this raises sales opportunities in that 
segment. Looking at the place of fibre-rich snacks in 
the global snacking market, the market figures show 
2-digit growth.

“The opportunity is in the niche”

12,8 %
growing per year

EUROPE FIBRE RICH SNACKS

5,2 %
growing per year

GLOBAL HEALTHY SNACKING MARKET

2,7 %
growing per year

GLOBAL SNACKING MARKET
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Putting snacks to 
the fibre test

3

If a healthy diet with 5 or even 8 portions of fresh fruit and vegetables is not 
sufficient to deliver the daily recommended fibre intake, fibre rich snacks are 
likely to become a regular addition to people’s daily diet.

Healthy snacking requirements 
Snacks can contain a high amount of fibres, but they should also contribute to the 
daily requirements of macro- and micronutrients without contributing too much 
(saturated) fat and salt.

Test: How do popular snacks compare in 
terms of fibre levels and nutritional profile? 
We have put a few snacking categories to the test, to check how they contribute to 
the daily fibre intake and how they fit into a healthy diet. We have looked at 4 different 
snacking categories plus a high fibre Taura fruit snack and compared their fibre levels 
and nutritional profile. The different categories and snacks we compared are:

Taura high fibre snacksCereal barsCookiesSavoury snacks Fresh fruit
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Test method 
From GlobalData we retrieved all new product launches 
in Europe, US and Asia-Pacific of the last 12 months in 
the snacking categories for products with a high fibre 
claim (>6 g fibre / 100 g). The nutritional data of these 
snacks was collected and mean nutritional values 
were calculated for the ‘savoury snacks’, ‘cookies’ and 
‘cereal bars’ categories. To include fresh fruit in the 
comparisons, we calculated the mean nutritional values 
of 4 different fruits: an apple, a banana, an orange and a 
mango. Their nutritional values were extracted from the 

online Nevo nutrient database. Finally, we also included 
the nutritional values of a new high fibre fruit snack, 
designed by Taura.

At Taura, we developed a high fibre apricot piece, as an 
addition to the JusFruitTM range. This fruit snack consists 
mainly of fruit purees and juices (pear, apricot and 
lemon), with the addition of extra fibres in the blend. 
465 g of fruit is used to make 100 g of the apricot pieces. 

 TAURA JUSFRUITTM PIECES AS FIBRE SOURCE

At Taura, the goodness of fruit is concentrated with the Ultra-Rapid Concentration (URC®) technique to 
create real fruit and vegetable pieces, pastes and flakes. Taura’s unique URC® technology results in fruit 
concentrates that retain the flavour, colour and nutritional characteristics of the raw materials.  

JusFruitTM is Taura’s range of no-added-sugar fruit pieces. Up to 700 g of fruit is concentrated to obtain  
100 g of JusFruitTM pieces. This results in a fruit snack which is high in fibre content (approx. 8 g per 100 g).
Taura’s latest innovation is a fruit snack with added high fibre ingredients, resulting in fruit pieces with 
more than 20 g of fibre per 100 g without compromising on taste or texture.

Nutritional values / 100 g Savoury snacks Cookies Cereal bars Fruit Taura snack

Energy (kcal) 396 405 375 68 288

Carbohydrates 57,6 51,4 38,7 15,9 56,6

    - Of which sugars 3,3 17,3 20,1 12,1 38,5

Fat 11,3 16,6 15,9 0,4 0,5

    - Of which saturated fat 2,7 7,1 4,8 0,1 0,1

Protein 11,2 11,8 14,5 0,7 1,6

Salt 1,17 0,6 0,34 <0,1 0,1

Fibre 9,6 10,7 12,4 1,8 25,2

Results
In table 1, the mean nutritional values of the different snacking categories are given (in g / 100 g end product). 

Table 1: mean nutritionals of different snacking categories with high fibre claims

13
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It is difficult to compare the numbers in this format, 
because the recommended portion size should be 
taken into account. In this whitepaper, we are focusing 
on the increase of the dietary fibre intake through 
snacks. Therefore, each snack portion should deliver a 
significant amount of fibre. 

We have calculated the portion size of each category, so 
that the snack would deliver 5 g of fibre in one portion. 
These portion sizes and the amount of macronutrients 
and salt delivered by each portion are shown in table 2. 

Savoury snacks Cookies Cereal bars Fruit Taura snack

PORTION SIZE (g) 52 47 40 278 20

NUTRITIONAL VALUES / PORTION

Energy (kcal) 206,3 189,3 151,2 188,9 57,1

Carbohydrates 30,0 24,0 15,6 44,2 11,2

    - Of which sugars 1,7 8,1 8,1 33,6 7,6

Fat 5,9 7,8 6,4 1,1 0,1

    - Of which saturated fat 1,4 3,3 1,9 0,3 0,0

Protein 5,8 5,5 5,8 1,9 0,3

Salt 0,6 0,3 0,1 <0,1 <0,1

Fibre 5,0 5,0 5,0 5,0 5,0

Table 2: nutritional values per portion for snacking categories delivering 5 g of fibre per portion

There are clear differences in the portion sizes. The 
savoury snacks, cookies and cereal bars have very 
similar portion sizes. The amount of fruit needed to 
deliver 5 g of fibre is very high at 278 g. The smallest 
portion size needed is the Taura snack at a 20 g portion. 

The energy provided by each snack is between 150 – 
210 kcal for each category, except for the Taura snack. 
Ideally, a snack should not deliver more than 100 kcal 
per portion. The Taura snack only delivers 57 kcal per 
portion, which is very low. 

The lowest amount of sugars is provided by the savoury 
snacks. Due to the high amount of fresh fruit needed to 
deliver 5 g of fibre, one portion delivers more than 30 
g of sugars. Cookies, cereal bars and the Taura snack all 
deliver +/- 8 g of sugar in one portion. 
The fresh fruit and the Taura snack contain significantly 

lower amounts of fat in one portion compared to the 
other snacks. Their salt contents are also very low. The 
salt content of the savoury snacks is the highest per 
portion. 

Finally, there is a clear difference in the protein content 
of each snack portion. Savoury snacks, cookies and 
cereal bars all deliver >5 g of protein per portion. The 
protein content of the fresh fruit is only 1,9 g and that of 
the Taura fruit snack is <0,5 g. 

Taking the portion size, the energy content, the 
convenience and the nutritional composition into 
account, the Taura fruit snack comes out at a very 
promising high fibre snack.

NOW WE CAN COMPARE THE DIFFERENT SNACKS WHEN 
THEY DELIVER THE SAME AMOUNT OF FIBRE.
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Key Take Aways

4

Dietary fibres offer a broad range of health benefits. An adequate intake of dietary 
fibres is essential to promote general health and to prevent several chronic diseases. 
A daily fibre intake of 25-30 g reduces the risk on cardiovascular diseases, type 2 
diabetes and colorectal cancer 15 to 30%
 
There is still a large gap to fill between the recommended and the actual intakes 
of dietary fibre worldwide. This is not surprising, since it is very hard to achieve the 
recommended intake levels. Even people who consume 8 portions of fresh fruit and 
vegetables per day, still need to add other fibre rich foods to their diet, to achieve 
the recommended intake levels. 
 
If a healthy diet with 5 or even 8 portions of fresh fruit and vegetables is not 
sufficient to deliver the daily recommended fibre intake, fibre rich snacks are likely  
to become a regular addition to people’s daily diet.

Make your healthy snack stand out in terms of fibre levels and nutritional profile. 
Comparing 71 snack launches with a high fibre claim in 21 countries over the past 
12 months shows where the opportunities are. Taking the portion size, the energy 
content, the convenience and the nutritional composition into account, the Taura 
fruit snack comes out of the test as a very promising high fibre snack.

ABOUT TAURA

Taura Natural Ingredients is part of International Flavours and 
Fragrances (IFF) and is a global manufacturer of fruit pieces, 
flakes and pastes for cereal, bakery, snack bars and confectionery.  
URC© fruit ingredients are made using a unique Ultra Rapid 
Concentration process and are designed to deliver stability, low 
water activity, great flavour and colour. URC© fruit ingredients 
are a simple and delicious way to add real fruit goodness to your 
product innovations.

15

Find out more about Taura fruit ingredients for 
next-generation health snacks that consumers will love. 
Contact us to discuss which formulation style would 
work in your process. 

Europe:  service.EU@tauraurc.com 
Americas: service.US@tauraurc.com 
Asia Pacific:  service.AP@tauraurc.com
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