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Budoucnost analyzy
potravin a krmiv pomoci
NIR spektrometrie

Ing. Matej Novotny

Optik Instruments s.r.o.
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ZAKAZNICKA PODPORA TECHNICKY SERVIS PRODEJ A DISTRIBUCE
= Dlouhodoba spoluprace = UdrZzba zafizeni = Analyticke pristroje
= Profesionalni skoleni = |nstalace novych systému = Prislusenstvi

a technologii

= Redeni problémd = Software
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BRUKER Optics KHTIK

INSTRUMENTS

OVEREN CASEM VYZKUM A VYVOJ PEVNE PRIORITY

= Zalozenv 1974 = Spickové védecké i rutinni = Kvalita

laboratorni pristroje

= Ettlingen, Nemecko * |novativnost

= Globalni pusobeni = Flexibilita
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FTIR SPEKTROMETRY FTIR MIKROSKOPY RAMANOVY RAMANOVY
SPEKTROMETRY MIKROSKOPY

= ALPHAI = LUMOS I = BRAVO = SENTERRA

= MOBILE-IR I = HYPERION I = RAM I = RamanScope

= INVENIO = MultiRAM

VERTEX
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NIR SPEKTROMETRY PROCESNI ANALYZA PLYNU CBRNE
SPEKTROMETRY
= MPAII = MATRIX-FII " MATRIX-MG 2
= OMEGAS5 =  RAID-S2plus
= TANGO = BEAM I .
= MATRIX-MF . EM27 T SRR
= T|IMON
= SIGIS I
= DE-tector flex
= HI|90

=  RoadRunner
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NIR SPEKTROMETRIE

Proc NIR?

VYHODY

= Zazita metoda
=  Presné dany postup

= Mdze byt presnégjsi

NEVYHODY

WETIK
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= Je tfeba zkuSeny laborant — 28 000,- x 12 = 336 000,-/rok

= DalSi ndklady na chemikalie, laboratorni sklo - az 10 tisice

= Clovék => chybovat je lidské

= Pomala
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Co je NIR spektrometrie?
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Princip metody

= Transformace elektromagnetické energie do molekulovych vibraci

NIR Vzorek
zdroj Detektor

{

Detektor
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Proc tedy NIR spektrometrie?

Sledovani nutricnich a jinych

7 parametrd jako jsou:
%
g =  Vlhkost
Z = Bilkoviny
= Vlaknina
= Skrob
f . Cukry
=  Alkohol
. pH
= TFA

=  Trigliceridy

900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500
I 11711 10000 9091 8333 7692 7143 6667 6250 5882 5556 5263 5000 4762 4545 4348 4167 4000

O-H I C-H I N-H D a mnoho dalsich...

" Kolagen
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Vyhody/nevyhody NIR spektrometrie

> Vyhody NIR >> Nevyhody NIR

- Obtiznégjsi interpretace vysledkd

+ Moznost méfeni pres vrstvy (obaly, misky...)

vvvvvv

+ MoZnost pouziti optickych sond (opticka vlanka)

Informace z v&tstho objemu mnozstvi referencnich vzorku

+ NedestruRtivr-arehze- - Nenipouzitelna pro kovy

VeV

+ Minimalni/Zadna pfiprava vzork(
analytickymi technikami (GC,MS)
+ Kratky Cas analyzy
+ Nizké provozni naklady a dlouhodoba zivotnost
pristroju

+ Jednoduché ovladani
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Jen pro potraviny a krmiva?
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Merime celé NIR spektrum

Monochromator: Diodové pole vs.  Fourierova Transformace

Zdroi Limitovany spektralni rozsah:
b typicky 1100 a2 1650nm

- Mrizka

@
£
g
3
2

fa

‘";UD 1..";00 260“ 25:00
Sample Diodové pole Henemeters
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Merime celé NIR spektrum - univerzalnost

Near Infrared Band
Assignment Table

Third Overtone Region

Second Overtone Region
First Overtone Region

C-H N-H O-H OH S-H M-H CH+CH CHs+CC
4"Overtone  3*COwvertona 2™ Overtone 1% Overtone 1% Overtone Combinations  Combinations  Combinations
O-H C-H N-H C-H 1" Owartone of M-H . C=0 Stratch OH N-H & O
a"Qvertone " Overtone  z™Owvertone 2™ Overona 1”Overtona 1"Overtone 27 Owvertone  Combinations Combinations

Combinations
4167 4000

11111 10000 9081 8333 7692 7143 6667 6250 5882 5BBBE G263 BO0D 4762 4545 4348

i m i
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V\hver}umher 14286 12500
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Diode A
|10de Array >
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Séjova moucka
Mléko v prasku

Krmivo pro skot
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Pfesnost, vydrz a kvalita - ZADNE KRUHOVE TESTY

= Spektralni drift? U pristroju s FT-NIR se nevyskytuje.

0.0
1

Absorbance Units
IIIII 1

-ﬂlt

k4
c
T L F T Ll F T 1 8675 8650 8625 8600 8575 8550 8525 8500 8475 8450 8425 8400 8375 8350 8325 B0 6275 8250 8225 8200 8175 8150 8125 8100 8075
1186 1188 119 1192 1194 1196 1198 120
Manmnometers
FT-NIR pristroj
. - P J
Monochromator
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Presnost, vydrz a kvalita

> Planarni zrcadla Michaelisova interferometru

So d.,ignj I /\ - Bézné pouzivany design u konkurence
-

B

>> Cube-Corner zrcadla RockSolid interferometru

& /?‘;i desian + Permanentné justovana optika odolna vici externim vlivim
| H o v ) . O we L] ” ~y L] V4
+ Zajistuje odolnost vuci vibracim, robustnost pristroje, nulové
H —> L] r ”y
\ servisni naklady

+ Vhodny pro prevoz a prenos

+ Odstranuje potrebu ¢asté kalibrace
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Par praktickych pripadu?

= Moznost sledovani celého procesu vyroby:

2 dad

LT
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Kdyz rutina, tak TANGO!

NIR spektrometr TANGO

Rutinni FT-NIR spektrometr

12/11/2021

Sample Name
Sample-ID
Batch #

Fat
Protein
Water
Collagen
BEFFE
Ash

NacCl

10:31

Ground *

12789
14
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BUDOUCNOST - procesni FT-NIR BEAM:

\ - _

BEAM

Nejnovéjsi procesni FT-NIR spektrometr
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Dekuji za pozornost!
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