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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 3-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).
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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.
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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.

THIS POSTER DISCUSSES A TYPICAL EXAMPLE OF A
FREQUENTLY OCCURRING INCORRECT AND/OR
INCOMPLETE REQUEST FOR ANALYTICAL SUPPORT
AND ITS CONSEQUENCES.

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
Analyte Method Content (%)
Moisture Oven drying 9.7
Protein Kjeldahl 4.9
Fat Soxhlet 11.5
Sugars HPAEC-PAD
glucose 9.1
fructose 16.0
sucrose 3.7
lactose 15
maltose 01.
Total digestable Weak acid hydrolysis and 64.7
carbohydrates enzymatic hydrolysis e~
HMW dietary fibre AOAC 985.29 (29 )

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

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

=

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

Analyte Method Content (%)
Moisture Oven drying 9.7
Protein Kjeldahl 4.9
Fat Soxhlet 115
Sugars HPAEC-PAD

- glucose 9.1

- fructose 16.0

- sucrose 3.7

- lactose 1.5

- maltose 01,
Total digestable Weak acid hydrolysis and [ 64.7
carbohydrates enzymatic hydrolysis
HMW dietary fibre AOAC 985.29

Inulin (LMW) AOAC 999.03 9.7
Total dietary fibre | 29+97=126

GIAYERRYAWY)
Inulin corrected total Water correction inulin 64.7 - 10.8 =53.9
digestible carbohydrate hydrolysis

Recalculated Nutritional value (kJ) =

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 R-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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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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