Application Note AN-NIR-103

Simplified determination of calories, fat, saturated fat,

carbohydrates, sugar, and protein
The production of foods requires strict quality control

to guarantee their quality and protect the consumer.
Confectionary products like chocolate are held to such
standards—their final product control is mandatory to
fulfill regulations and to ensure a consistent quality.

The latter is especially critical for indulgent products.
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Near-infrared spectroscopy (NIRS) is a fast, chemical-
free analysis method for the determination of many
important quality control parameters of chocolate
bars without requiring any sample preparation. The
NIRS solution is easy to use and can be utilized either
atline orin a quality control laboratory.
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18 chocolate bars from different suppliers were
analyzed on a Metrohm DS2500 Solid Analyzer
(Figure 1). Chocolate bars were positioned directly
onto the sample window and were measured in
diffuse reflection mode. To include sample variety,

Table 1. Hardware and software equipment overview.

each chocolate bar was measured at three different
locations and the averaged spectra were used for
model development. Data acquisition and prediction
model development were performed with the
software package Vision Air Complete (Table 1).

Equipment Article number
DS2500 Solid Analyzer 2.922.0010
Vision Air 2.0 Complete 6.6072.208
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Figure 1. Metrohm NIRS DS2500 Solid Analyzer with a chocolate bar covering the sample window.

The obtained Vis-NIR spectra (Figure 2) were used to
create prediction models for the different reference
parameters. A leave one out validation procedure was
used. Correlation diagrams which display the relation
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between the Vis-NIR prediction and the reference
values are shown in Figures 3-8 together with the
respective figures of merit (FOM).
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Figure 2. Selection of Vis-NIR spectra of chocolate bar samples. Data was obtained with a DS2500 Solid Analyzer. A spectra offset was
applied for visualization purposes.
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Figure 3. Correlation diagram and the respective FOMs for the prediction of calories in chocolate bars using a DS2500 Solid Analyzer.
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RESULT FAT IN CHOCOLATE BARS
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Figure 4. Correlation diagram and the respective FOMs for the prediction of fat in chocolate bars using a DS2500 Solid Analyzer.
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Figure 5. Correlation diagram and the respective FOMs for the prediction of saturated fat in chocolate bars using a DS2500 Solid Analyzer.
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Figure 6. Correlation diagram and the respective FOMs for the prediction of carbohydrates in chocolate bars using a DS2500 Solid Analyzer.

RESULT SUGAR IN CHOCOLATE BARS
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Figure 7. Correlation diagram and the respective FOMs for the prediction of sugar in chocolate bars using a DS2500 Solid Analyzer.
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RESULT PROTEIN IN CHOCOLATE BARS
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Figure 8. Correlation diagram and the respective FOMs for the prediction of protein in chocolate bars using a DS2500 Solid Analyzer.

This Application Note shows the feasibility of near- all of these quality parameters, NIRS saves a
infrared spectroscopy for the analysis of calories, fat, considerable amount of time and costs. With NIRS,
saturated fat, carbohydrates, sugar, and protein these analyses can be conducted without using any
content in chocolate bars. Compared to the chemical reagents, giving users reliable results in
conventional analysis techniques used to determine seconds.

Internal reference: AW NIR CH-0067-042023
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CONFIGURATION

DS2500 Solid Analyzer

DS2500, DS2500 Analyzer,
DS2500 400 2500 nm ,DS2500 Analyzer,
.. MultiSample Cup, 9
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https://www.metrohm.com/products/2/9220/29220010.html
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