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Kazeli-infravards spektroszkopia

70 év kutatasainak és fejlesztéseinek eredményeként

Laboratériumi vizsgalatbdl = Telepi/tUzemi vizsgalati modszer
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in-line, on-line, at-line vizsgalat



LABORATORIUMI ALKALMAZASOK LABORBOL AZ UZEMBE

Klasszikus asztali spektrométerek Szaloptikaval ellatott verzatil precizids spektrométerek
off-line gyorsvizsgalat at-line (gyartas mellett), on-line (folyamatba csatolva), in-line

(folyamatba integralva) gyorsvizsgalat
Gondos mintael6készités, standard mérés

- Nagy megbizhatdsagu kalibraciok Folyamatba illesztett vizsgalat, megnovelt mérési gyakorisag

- Gyors visszacsatolas
- Folyamatiranyitas tdmogatasa

Online

Inline

bruker.com Atline



A MRS vizsgalat vitathatatlan elonye
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NIR ANALYSIS

LAB ANALYSIS

A gyakori mintavétel révén kozelebb kerulink a valésaghoz.
A valds idejli eredményre nem kell napokat/heteket varnunk.



Klasszikus technoldgiak
mobilizacidja
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A miniatirizalt MRS eszkizdk fontosabb alkalmazasi teriiletes

a tejelo tehenészetekben

Alapanyagok
kémiai dsszetetele

TMR! PMR?
keémiai dsszetetele;

mindsegi paraméterek értekelése
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'TMR - total mixed ration, teljes értéki takarmanykeverék
2PMR = partial mixed ration, részleges takarmanykeverék
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Telepi MIRS vizsgdlat )
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Jelepi NIRS vizsgalat gyakorlati haszna

A pontbol 387 kg szarazanyagot toltok be
B pontbdl 304 kg szarazanyagot toltok be

Pl. 20 kg kukoricaszilazs az adagban:
7,74 kg szarazanyagfelvétel vs. 6,08 kg szarazanyagfelvétel



Kukaricaszilazs MIRS-alapu gyors mindségellendrzése
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Takarmanybol élelmiszer

NIRS vizsgalat az allati termékek (pl. sajt) min6ségének/eredetének ellenbrzésére
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At-line nedvességtartalom-meres




predicted value

At-line nedvességtartalom-meres

AllData all @950.8459-t0-1629.6362 dpt:sgol@2-11-0,sgol@2-11-2,snv (valid. CV 81 by C_NSamplelD)

AllData all @950.8459-t0-1629.6362 dpt:sgol@2-11-0,sgol@2-11-2,snv (valid. CV 81 by C_NSamplelD)
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Melamin és karbamid kimutatisa buzagluténban
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Predicted melamine cc., %
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Melamin és karbamid kimutatasa buzaglutenban
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Comparison of Multiple NIR Spectrometers for Detecting
Low-Concentration Nitrogen-Based Adulteration in
Protein Powders
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Abstract: Protein adulteration is a common fraud in the food industry due to the high price of
protein sources and their limited availability. Total nitrogen determination is the standard analytical
technique for quality control, which is incapable of distinguishing between protein nitrogen and
nitrogen from non-protein sources. Three benchtops and one handheld near-infrared spectrometer
(NIRS) with different signal processing techniques (grating, Fourier transform, and MEM—micro-
electro-mechanical system) were compared with detect adulteration in protein powders at low
concentration levels. Whey, beef, and pea protein powders were mixed with a different combination
and concentration of high nitrogen content compounds—namely melamine, urea, taurine, and
glycine—resulting in a total of 819 samples. NIRS, combined with chemometric tools and various
spectral preprocessing techniques, was used to predict adulterant concentrations, while the limit of
detection (LOD) and limit of quantification (LOQ) were also assessed to further evaluate instrument
performance. Out of all devices and measurement methods compared, the most accurate predictive
models were built based on the dataset acquired with a grating benchtop spectrophotometer, reaching
R?P values of 0.96 and proximating the 0.1% LOD for melamine and urea. Results imply the possibility
of using NIRS combined with chemometrics as a generalized quality control tool for protein powders.

Keywords: near-infrared spectroscopy; chemometrics; food fraud; quality control; handheld NIRS;
whey protein; melamine
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