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Dietary fibre and nutritional value of food are frequently 
requested analyses in a broad variety of matrices. In the 
situation that the analyzing laboratory is not informed of the 
addition of specific ingredients such as low molar weight dietary 
fibre ingredients/prebiotics for fortification purposes of the 
dietary fibre content in the product, erroneous results can be 
easily obtained. In this poster a typical example is presented 
dealing with this problem.  

Introduction
Dietary fibre is an essential part of the human diet. The average 
daily intake of dietary fibre is considerably less than the 
recommended intake of 14.2g/1000kcal energy intake for adults 
[1,2].  

Dietary fibre is strongly associated with natural constituents in food. 
However, nowadays a whole range of industrially prepared low 
molar weight dietary fibre (prebiotics) products, are commercially 
available 

Dietary fibres can be subdivided in different groups (figure 1) being 
high molar weight (HMW) and low molar weight (LMW) dietary 
fibres and resistant starch (RS).  
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Figure 1. 
Classification scheme of dietary fibres 

Fibres in food are linked to reduced risks of constipation, 
cardiovascular diseases, obesity, diabetes and certain cancers [e.g. 
2,3]. Fibre consumption has also been related to factors contributing 
to well-being, including satiety.  

Beneficial effects of dietary fibre are related in various ways to their 
composition. HMW and LMW dietary fibre behave physiologically 
different. 

Nowedays a lot of food products are fortified with different dietary 
fibre ingredients, ranging from classical natural HMW dietary fibres 
(e.g. cereal based ß-glucans, hemicelluloses and pentosans, and fruit 
based pectins, resistant starches) to LMW soluble dietary 
fibres/prebiotics (e.g. resistant maltodextrins,  inulin/fructose-
oligosaccharides (FOS), galacto-oligosaccharides (GOS), and 
polydextrose). 

Available analytical methods for dietary fibre analyses 
Different analytical protocols are available for the different classes 
of dietary fibres (figure 2).  

Sample treatment with
amylase/protease/AMG

Ethanol precipitation

gravimetry

filtration filtration

filtration

residue
residue

residue

filtrate
filtrate

Ethanol precipitation

gravimetry

gravimetry

Ethanol precipitation

gravimetry

desalting

GPC-RI

Total DF1,2
Insoluble
HMWDF2

Soluble
HMWDF

Insoluble
And

Soluble
HMWDF2

Soluble
LMWDF3

AOAC 985.29 AOAC 991.43 AOAC 2001.03

1. Does not include LMWDF
2. Does not include some types of resistant starch
3. Includes also prebiotics as inulins, FOS, polydextrose, GOS

SAMPLE

Sample treatment with
amylase & AMG

Ethanol precipitation

filtration

residue

Dissolution in KOH

AMG treatment

GOPOD

Resistant starch

AOAC 2002.02

Figure 2. 
Overview of the different AOAC standard protocols for the 

measurement of the various classes of dietary fibres. 

The golden standards are the AOAC 985.29 and AOAC 991.43 
protocols for soluble and insoluble HMW dietary fibre. However, 
there are 2 serious problems: 
1. RS is just partly measured applying these methods. The RS1, RS2, 

and RS4 types resistant starch are not “seen” by these two 
commonly applied methods. Only the retrograded RS3 type 
resistant starch will be measured with the classical AOAC 985.29 
and 991.43 methods 

2. Also the different LMW dietary fibres are not seen by the 
   classical method. Different dedicated analytical tests 
   (AOAC methods) are available for the specific prebiotics. 

Figure 3.  
Overview of the different AOAC standard protocols for 

the measurement of the various specific prebiotics. 

Erroneous analytical results for dietary fibre analyses 
Frequently mistakes are made in requesting the appropriate 
(combination of) tests for the determination of the total dietary 
fibre content and the nutritive value of food products. Also the 
reservation to communicate confidential information 
concerning the applied ingredients in the formulations of 
manufactured products which have to be analyzed, easily 
results in erroneous requested analytical tests and thus 
incorrect interpretation of the results. 

Case study: fruit filled biscuits containing inulin 
In a follow-up of preceding dietary fibre analyses, the quality 
department of a local industrial bakery requested for the 
standard total dietary fibre analyses (AOAC 985.29) and 
determinations of the nutritive value of a fruit filled biscuit 
(table 1).  

Table 1. 
Reported content and nutritive value of the fruit filled 

biscuit

Nutritional value (kJ) = 17 x %protein + 17 x %total digestible carbohydrate + 38 x %fat + 29 x %alcohol

Nutritional value (kJ) = 83 + 1100 + 437 = 1620 kJ = 386 kcal

Analyte Method Content (%) 
Moisture Oven drying 9.7 
Protein Kjeldahl 4.9 
Fat Soxhlet 11.5
Sugars 

- glucose 
- fructose 
- sucrose 
- lactose 
- maltose 

HPAEC-PAD 
9.1 

16.0
3.7 
1.5 
01.

Total digestable 
carbohydrates 

Weak acid hydrolysis and
enzymatic hydrolysis 

64.7

HMW dietary fibre AOAC 985.29 2.9 

The customer was not content at all with these results: the data 
were not in compliance with their calculated contents based 
upon the product formulation. They expected a higher dietary 
fibre content and a lower nutritional value. The product was 
enriched with 10% inulin. 

Out of any publicity, they had done a serious effort to develop 
a healthier fruit filled biscuit with a decreased nutritive value 
and enriched with dietary fibre, but due to their reservation to 
communicate confidential information with us concerning the 
applied ingredients in their product, they requested the wrong 
tests.  

Inulin is not quantified with the classical AOAC 985.29 
method and therefore this test resulted in a much too low 
dietary fibre content. The customer also did not realize that 
due to the weak acidic hydrolysis, necessary for converting the 
sucrose into its monosaccharides, the inulin was hydrolyzed 
too into its monosaccharides, resulting in an erroneous too 
high total digestible carbohydrate content. 

With this new information in mind additional analyses were 
done: 
1. The effect of inulin on the AOAC 985.29 test result was 

checked by the analysis of a biscuit sample spiked with an 
extra 7.0 % inulin (Orafti, Raftilose P95). In spite of the 
added extra 7 % inulin, the total dietary fibre content, 
measured with the AOAC 985.29 protocol, was 3.1 %. The 
difference of 0.2 % absolute compared with the previous 
result is within the experimental error of the total dietary 
fibre determination, indicating that the added inulin does 

not affect at all the results of the AOAC 985.29 total 
(HMW) dietary fibre content.  

2. The inulin content in the sample was measured with the 
AOAC 999.03 protocol. The established inulin content of 9.7 % 
(w/w) was in good agreement with the expected value that the 
biscuit should contain about 10 % inulin (recovery about 97%).  

The total digestible carbohydrate content was corrected for the 
(hydrolyzed) inulin content (= 180/162 x inulin content), resulting 
in a content of 53.9 % instead of the erroneously measured 64.7%. 
The results of the re-analyses and the recalculations are 
summarized in table 2. 

Table 2. 
Re-analyses and re-calculation of the nutritive value of the fruit 

filled biscuit

Recalculated Nutritional value (kJ) =

17 x %protein + 17 x %total digestible carbohydrate + 38 x %fat + 29 x %alcohol =

83 + 916 + 437 = 1436 kJ = 342 kcal Was erroneously
386 kcal 

Analyte Method Content (%) 
Moisture Oven drying 9.7
Protein Kjeldahl 4.9
Fat Soxhlet 11.5
Sugars 

- glucose 
- fructose 
- sucrose 
- lactose 
- maltose 

HPAEC-PAD 
9.1

16.0
3.7
1.5
01.

Total digestable 
carbohydrates 

Weak acid hydrolysis and
enzymatic hydrolysis 

64.7

HMW dietary fibre AOAC 985.29 2.9
Inulin (LMW) AOAC 999.03 9.7
Total dietary fibre 
(HMW + LMW) 

2.9 + 9.7 = 12.6 

Inulin corrected total 
digestible carbohydrate 

Water correction inulin
hydrolysis 

64.7 – 10.8 = 53.9

Conclusion 
Due to analyses with inappropriate methods, the established 
nutritive value was erroneously about 13 % too high (383 instead of 
340 kcal) and the total dietary fibre content much to low (2.9 
instead of 12.6 %). 

Developed scheme helpful by selecting the correct dietary fibre 
analyses  
Presently food products are often fortified with different dietary 
fibre ingredients, ranging from classical/natural high molar weight 
dietary fibres (e.g. cereal-based ß-glucans, fruit-based pectins, 
resistant starches) to low molar weight dietary fibres/prebiotics (e.g. 
inulins, FOS, GOS, polydextroses, resistant maltodextrins).  

The necessity of re-analyzing samples should be kept to a minimum. 
Firstly, it is costly for the laboratories and secondly, it undermines 
the confidence in the laboratory results and expertise.  

Eurofins Food has developed a helpful scheme (figure 4) to 
facilitate the selection of dedicated specific dietary fibre tests for a 
correct determination of the dietary fibre content in the dietary fibre 
enriched food products to be sure that the correct analyses/tests are 
requested regarding the broad variety of dietary fibres which can be 
present in food products.  
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Figure 4 
Scheme for selecting required dietary fibre analyses 

Since the developed questionnaire is in use, considerable less errors 
are made in the requested dietary fibre analyses, resulting in a 
significant decrease in complaints dealing with dietary fibre 
analyses and a more efficient use of the laboratory. 
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Sophisticated carbohydrate testing 
Introduction Carbohydrates are an important component in food and 
feed. Carbohydrates in food have numerous functions in living 
organisms: storing and transporting energy and creating physical 
properties like texture and viscosity of a product. 
Increasingly, carbohydrates and dietary fibres are 
very important and related to obesity, diabetes, fast 
and slow carbohydrates, glycemic index, low carb 
diets, natural and synthetic dietary fibres.  

Developments in foods with ingredients to reduce 
the risks on above mentioned topics are very 
important to the modern food industry. More and 
more industrially prepared carbohydrates are added 
to products like infant formula, baby food, cookies, 
confectionary, cereals, energy and sport drinks.  

Therefore there is a necessity for accurate and 
precise high quality analyses of the carbohydrate 
content in food and feed and its raw materials.  

Complex The classical tests for the testing of 

carbohydrates are often no longer applicable in 
products with industrially prepared ingredients. As a 
consequence, this can lead to inaccurate results 
and therefore inaccurate declarations on product 
labels.  

Eurofins|Analytico has adapted to these new 
developments and, in 2006, established a 
completely new, specialised carbohydrate 
F;<IL;NILS ;N NB?CL FI=;NCIH CH 1??L?HP??H# 9CNB NB?
highly qualified and experienced graduates, all 
possible carbohydrate tests have been upgraded, 
implemented or are in development.  

Classification Based on their functionality 

and chemical structure, carbohydrates can be 
divided into the following categories: 

Dietary fibres are indigestible carbohydrates which 
pass the stomach and the small intestine and reach 
the large intestine virtually unchanged. Dietary 
fibres can be distinguished into three groups: the 
insoluble high molar mass (i.e. cellulose, resistant 
starch, hemicellulose), the soluble high molar mass 
C#?# "AFO=;H! BS>LI=IFFIC>M ! ;H> NB? MIFO<F? FIQ

GIF;L G;MM C#?# CHOFCH! /57! N"057! JIFS>?RNLIM?!
resistant maltodextrins) dietary fibres. Nowadays, 
many foods have been enriched with product of low 
molar mass dietary fibres.  

Monosaccharides (i.e. glucose, fructose, galactose, 
-";L;<CHIM?! -"RSFIM? ;L? NB? GIMN MCGJF?
carbohydrate units which have a molecular formula 
Cn12nOn in which n usually is 5 or 6. 

Disaccharides (i.e. maltose, sucrose, lactose). 
Disaccharides are two joined monosaccharides. 
The monosaccharides are coupled by a glycosidic 
bond. Depending on the configuration of the 
anomeric carbon in the glycosidic bond, we speak 
;<ION ; " IL ; "=IH@CAOL;NCIH#

Oligosaccharides C#?# >?RNLCHM! G;FNI"
oligosaccharides, low molar mass dietary fibres). 
3;FNI"IFCAIM;==B;LC>?M ;H> G;FNI>?RNLCHM ;L? NB?
most common. These oligosaccharides are 
compounds of partially hydrolyzed starch and 
consist of glucose.  

Polysaccharides Polysaccharides are polymers of 
saccharides and can be divided amongst others in 
BIGI"JIFSM;==B;LC>?M ;H> B?N?LI"JIFSM;==B;LC>?M#
1IGI"JIFSM;==B;LC>?M ;L? =;L<IBS>L;N?M NB;N
consist of one type of monosaccharides (i.e. starch, 
=?FFOFIM?! AFS=IA?H! "AFO=;H # 1?N?LI"
polysaccharides consist of different types of 
monosaccharides (mostly hydrocolloids and dietary 
fibres i.e. pectins, pentosan, guar gum, 
carrageenan).  


