Application Note AN-NIR-129

Dried pet food analysis by near-
infrared spectroscopy (NIRS)

Rapid determination of moisture, protein, fat, and ash

Pet food testing involves accurate monitoring and
control of moisture, protein, fat, and ash content. This
allows pet food manufacturers to satisfy nutritional
adequacy requirements, meet regulatory guidelines,
and provide high-quality foods to pet owners.

Traditional analysis methods are often slow and labor-
intensive. Near-infrared (NIR) spectroscopy provides a
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fast, nondestructive alternative for analyzing these key
quality control parameters with minimal sample
preparation. This study evaluates the use of NIR
spectroscopy in the pet food industry for efficient and
reliable quality control during dried pet food
production.
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EXPERIMENTAL EQUIPMENT

199 dried pet food samples (mainly dog and cat
food) from different suppliers were analyzed in whole
and ground forms on an OMNIS NIR Analyzer Solid
(Figure 1). The samples were added to an OMNIS
sample cup and analyzed in diffuse reflection mode.
To include sample variety, the sample rotated during
measurement to collect spectra from different
locations. The automatically averaged spectra were
used for model development. Reference values were
obtained by official methods such as ISO 6496
(moisture), ISO 5983 (protein), ISO 5984 (ash), and
ISO 6492 (fat).

RESULT

The obtained NIR spectra (Figure 2) were used to
create prediction models for the different reference
parameters. An external validation set was used to

verify the predictive performance of the calculated

Figure 2. NIR spectra of pet food samples. Data was obtained
with an OMNIS NIR Analyzer Solid. Spectra shown in blue have
been used to calibrate the model, while green spectra have been
used for validation.
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Figure 1. OMNIS NIR Analyzer Solid

prediction models. Correlation diagrams, which
display the relation between the NIR prediction and
the reference values, are shown in Figures 3-10
together with the respective figures of merit (FOM).
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Figure 3. Correlation diagram and the respective FOMs for the
prediction of moisture in dried pet food (whole) using an OMNIS

NIR Analyzer Solid. Blue dots represent calibration samples, green

dots represent samples used to validate the model.
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Figure 4. Correlation diagram and the respective FOMs for the
prediction of moisture in dried pet food (ground) using an
OMNIS NIR Analyzer Solid. Blue dots represent calibration
samples, green dots represent samples used to validate the
model.
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RESULT

Result protein in dried pet food (whole)
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Figure 5. Correlation diagram and the respective FOMs for the
prediction of protein in dried pet food (whole) using an OMNIS
NIR Analyzer Solid. Blue dots represent calibration samples, green
dots represent samples used to validate the model.
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Figure 6. Correlation diagram and the respective FOMs for the
prediction of protein in dried pet food (ground) using an OMNIS
NIR Analyzer Solid. Blue dots represent calibration samples, green
dots represent samples used to validate the model.
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RESULT
Result fat in dried pet food (whole)
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Figure 7. Correlation diagram and the respective FOMs for the
prediction of fat in dried pet food (whole) using an OMNIS NIR
Analyzer Solid. Blue dots represent calibration samples, green
dots represent samples used to validate the model.
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Figure 8. Correlation diagram and the respective FOMs for the
prediction of fat in dried pet food (ground) using an OMNIS NIR
Analyzer Solid. Blue dots represent calibration samples, green
dots represent samples used to validate the model.
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Result ash in dried pet food (whole)
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Figure 9. Correlation diagram and the respective FOMs for the
prediction of ash in dried pet food (whole) using an OMNIS NIR
Analyzer Solid. Blue dots represent calibration samples, green

dots represent samples used to validate the model.
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Figure 10. Correlation diagram and the respective FOMs for the
prediction of ash in dried pet food (ground) using an OMNIS NIR
Analyzer Solid. Blue dots represent calibration samples, green
dots represent samples used to validate the model.

This Application Note demonstrates the feasibility of
using NIR spectroscopy for the analysis of several pet
food quality parameters, including protein, moisture,
fat, and ash. Results indicate that lower prediction
errors can be obtained when grinding pet food
samples before their analysis. A comparison between
different methods used for the analysis of pet food
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clearly highlights the significant time-saving potential
of NIR spectroscopy (Table 1).

Furthermore, the simplicity of the analysis and the
availability of a pre-calibrated instrument, using the
pre-calibration, dry pet food, solid (6.06008.027),
make both the implementation and the application of
NIR spectroscopy with OMNIS NIRS straightforward.
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https://www.metrohm.com/en/products/6/0600/606008027.html

Table 1. Overview of time effort for the analysis of different parameters in pet food by traditional methods and NIR spectroscopy.

Parameter Standard Process Estimated time

Moisture ISO 6496 Oven drying 2.5 hours

Protein ISO 5983 Kjeldahl method 4.0 hours

Fat ISO 6492 Soxhlet extraction 4.0 hours

Ash ISO 5984 Incineration 4.0 hours

Moisture, protein, fat, ash ASTM D6122 NIR spectroscopy 1.0 minute
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CONFIGURATION
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OMNIS NIR Analyzer Solid
Nahinfrarot-Spektrometer fir feste und viskose
Proben.
Der OMNIS NIR Analyzer ist die nach Schweizer
Qualitatsstandards entwickelte und produzierte
Nahinfrarot-Spektroskopie (NIRS) Losung fur die
Routineanalytik entlang der gesamten
Produktionskette. Die Nutzung neuester
Technologien und die Einbindung in die moderne
OMNIS Software spiegeln sich in der
Geschwindigkeit, der Bedienbarkeit und dem
flexiblen Einsatz dieser NIR-Spektrometer wider.
Die Vorteile des OMNIS NIR Analyzer Solid im
Uberblick:
- Messungen von Feststoffen und viskosen Proben
in weniger als 10 Sekunden
- Automatisierte Mehrpositionenmessungen fur
reproduzierbare Ergebnisse auch bei
inhomogenen Proben
- Einfache Einbindung in ein Automationssystem
oder Verkntpfung mit weiteren
Analysetechnologien (Titration)
- Unterstltzung zahlreicher Probengefasse.

Grosser Halter OMNIS NIR, 100 mm

Grosser Halter fur Grosses Probengefdss OMNIS NIR,
100 mm (6.07402.110).

Erlaubt eindeutige Positionierung des Probengefasses
und die Rotation des Probengefasses.
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https://www.metrohm.com/products/2/1071/210710010.html
https://www.metrohm.com/products/6/0740/607402100.html

OMNIS

A WHOLE NEW LEVEL OF PERFORMANCE

OMNIS

A WHOLE NEW LEVEL OF PERFORMANCE
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Grosse Schale OMNIS NIR, 100 mm
Grosses Probengefass fur die Spektrenaufnahme von
Pulvern und Granulaten in Reflexion an
unterschiedlichen Probenstellen.
Kompatibel mit:
- Grossen Halter OMNIS NIR, 100 mm
(6.07402.100)

OMNIS Stand-Alone Lizenz
Ermoglicht den Stand-Alone Betrieb der OMNIS
Software auf einem Windows™ Computer.

Merkmale:
- Die Lizenz enthalt bereits eine OMNIS Gerate
Lizenz.
- Muss Uber das Metrohm Lizenzierungsportal
aktiviert werden.

- Nicht auf einen anderen Computer Ubertragbar.

Softwarelizenz Quant Development

Softwarelizenz flr die Erstellung und Bearbeitung von
Quantifizierungsmodellen in einer Stand-Alone
OMNIS Software Installation.

Vorkalibrierung, Trockenfutter fiir Haustiere, fest
OMNIS Vorkalibrierung fur die Bestimmung der
Feuchtigkeit, des Protein, Fett und Aschegehalts in
Trockenfutter fur Haustiere mittels NIR-
Spektroskopie.
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