M Elelmiszertudomanyi és Technolégiai Intézet

MAGTAR AGRAR- E5
ELETTUDOMAMYTI EGTETEM

Kozeli infravoros spektroszkoépia az

elelmiszeripari minosegbiztositas szolgalataban:

uj lehetoségek és uj eredmények

Vitalis Flora, Lukacs Matyas, Aguinaga Bdésquez Juan
Pablo, Bazar Gyorgy, Gillay Zoltan, Kovacs Zoltan

NIR Klub
Budapest, 2025. aprilis 15.

EKOP

Egyecen Euists Cxgtassd Frogrem

TN LIS 15 | RO
Wirenritkaiy



Bemutatkozas

b

g )
Keszthely

Tartositéipari technolégiak \
és mindségligy BSc \

bo

£ ol J
Budai Ca

mpus i

Elelmiszeripari
folyamattervezé MSc

Tudomanystratégiai elemzé
Kutatasi munkatars




e RN L N
SR i .

2




... Az élelmiszerminositésben altalaban...
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Minéségellenorzés uj trendjei

Analitikai profil meghatarozas

Elvaras

U Gyors és roncsolasmentes

U Vegyszermentes, olcso

U Digitalizalt mérési kimenet

U Tobbszords felhasznalhatdsag

U Helyszini, akar online beépithetd vizsgalat

U Parhuzamos paraméterbecslés




KUTATASI CELKITUZESEK

Mérési és Kkiértékelési protokollok megalkotasa, amellyel lehetévé valik eltéro
))) Osszetételli termékek objektiv_osztalyozasa, kvalitativ_és kvantitativ_jellemzdk

becslése, kiilobnleges minéségli termékek eredetiségének meghatarozasa.




Termoéfoldon felmertlo kihivasok




A barna rothadas folyamata »

Csonthéjas és almatermésu gyim

Olcsok termelése veszélyben!

Sériléseken keresztil vagy sejtfalbonté enzimek kivalasztasaval jutnak be a gyimolcsbe.
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Monilinia fructicola Monilinia laxa Monilinia fructigena






A barna rothadas kimutatas elokészitése

B°C Gylimoélcsmintak
« Epség és méret alapjan elévalogatott
gyomolcsok
24°C * Fellleti fertétlenités etanollal (70% V/V)
* 7 napos szabalyozott tarolas.
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Hiperspektralis képfeldolgozas

Spektrum felvétel

TR NS 001, ERARI0FII _CS 6 ot

Kamera
e
Spektrograf — 1 |
Megvilagitas

Lencsék -

\_ Sk

Erintésmentes vizsgalat kiilsé megvildgitassal
(250 W halogén izzdk, 45°-os szogben),

Specim spektrograf, Xenics InGaAs 14-bit szenzor,
256 x 320 px spektralis és térbeli felbontas
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MONILINIA KIMUTATAS

Fertozés lathato jeleinek megjelenése

Kézi NIR
muiszer

Hiperspektralis
képfeldolgozas
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LD 1 - 60.62%

-2nap -1inap Onap +1nap +2nap Osztalyozasi pontossag
-2nap 695 18.6 11.0 13.0 5.7
-inap 164 55.5 18.8 12.0 6.1
Modellépités onpap 8.9 17.3 60.4 12.7 10.2 61.0%
+1 nap 3.1 8.7 6.9 48.6 6.8
+2nap 22 0.0 3.0 13.8 71.2
-2nap 56.7 21.8 10.7 14.5 3.0
-1nap 2241 49.5 22.6 20.3 7.6
Tesztelés Onap 9.6 18.8 39.3 7.3 15.2 49.6%
+1nap 7.7 9.9 13.1 44.9 16.7
+2nap 3.9 0.0 14.3 13.0 57.6
2nap -1nap Onap +1nap +2nap Osztalyozasi pontossag
-2nap 91.7 0 4.0 8.3 0.0
-inap 5.9 89.58 1.6 0.5 0.0
Modellépités  onap 1.5 1042  90.5 5.2 21.7 86.5%
+1nap 1.0 0 2.4 84.9 2.2
+2nap 0.0 0 1.6 1.0 76.1
-2nap 784 41.67 15.9 14.6 0.0
-inap 7.8 25 15.9 0.0 0.0
Tesztelés Onap 11.8 33.33 54.0 2.1 26.1 57.4%
+1nap 2.0 0 6.4 72.9 17.4
+2nap 0.0 0 7.9 10.4 56.5
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Monitoring the ripening of different cheese
at various temperatures — Objectives

The objectives of this study were
- to determine the potential of NIRS in monitoring the
ripening of Trappist style cheese at different temperatures

and
- to detect differences in the ripening process caused by the

type of diet fed to the cows

0“5 —

If




Monitoring the ripening of different cheese
at various temperatures — M&M

Temperature Storage time
Trappist_C* 5

- Trappist style cheese made of cow milk from el

two different diet (in two repeated experiments): Trap;st = x
- control: hydrogenated palm oil =
(rich in saturated fatty acids)
- experiment: mixture of linseed and algae extract
(rich in polyunsaturated fatty acids)
- Samples stored in triplicates
- at different temperatures: 16°C, 10°C, 4°C and
- for 0, 4, 8, and 12 weeks
- Diffuse reflectance NIR spectra acquired with the benchtop
XDS rapid content analyzer using a circular glass cuvette
- Freshly cut surface of a sample thickness of 1 cm was
scanned
- NIRS data was evaluated with principal component analysis
(PCA) and PCA-based linear discriminant analysis (PCA-
LDA)




rool 2 - 7.81%

Monitoring the ripening of different cheese at
various tem peratures — Results — LDA tlme
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root 2 - 563%

Monitoring the ripening of different cheese at

various temperatures — Results

Experiment #1

Average recognition: 100%
Average prediction: 83.3%
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Quantitative evaluation of fruit extracts and
fortified fruit juice — Objectives

The objectives of this study were

- to develop NIRS methods for the quantitative evaluation of
Grape seed extract (GSE) powder when adulterated with
chemically similar compounds and

- when used as an additive for fruit juice fortification

NIRS IN THE FIELD OF
NUTRITION




Quantitative evaluation of fruit extracts and
fortified fruit juice — M&M

Grape seed extract (GSE) powder mixed with
- peanut skin (PSE), pine bark (PBE) and green tea extracts
(GTE)
Single and multiple mixtures: 11 mixture groups
10 concentration levels/group

Diffuse reflectance and transmittance spectra of powders and
liquids, respectively were collected by different benchtop and
handheld NIR devices
Principal component analysis based linear discriminant analysis
(PCA-LDA) for classification of type and level of
adulteration/fortification
Partial least squares regression (PLSR) and support vector
regression (SVR) for  prediction of the level of
adulteration/fortification
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Quantitative evaluation of fruit extracts and
fortified fruit juice — Results — extracts — PCA-LDA
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Actual G5 concertratson [% )

Quantitative evaluation of fruit extracts and
fortified fruit juice — Results — extracts — PLSR
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GYUMOLCSLE DUSITAS KIMUTATHATOSAGA

Giviimiil sl

Gyumolcslékeverékek 6sszeallitasa 4
63 ml
0. Tiszta gyimolcslevek koncentratumbal, *“L”
1. Szimpla dusitas kivonatokkal (0,5 » » » 2,5 g/ 100 mL), -

2. Binaris keverékek készitése szimpla keverékekbdl,

3. Harmadlagos keverékek szimpla keverekekbdl.

.

Mintacsoportonként 3 parhuzamos (~ 15 mL)

|

Gyiiméleslémintak hékezelése (85 °C, 1 perc) L bwdriskewrd ] i

Harmadlagos keverdk I
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GYUMOLCSLE DUSITAS KIMUTATHATOSAGA NV
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GYUMOLCSLE DUSITAS KIMUTATHATOSAGA

Meggylevek vizsgalati eredményei

Asztali NIR spektrométer
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GYUMOLCSLE DUSITAS KIMUTATHATOSAGA

Meggylevek vizsgalati eredményei

Asztali NIR spektrométer
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Meggylevek vizsgalati eredményei
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I'i brary("“aquap2”)

Aqguaphotomics

Viztiikér megkozelités

Pollner and Kovacs (2018)

Spektrumok elokezelés
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MEZEK HOKEZELESENEK KIMUTATHATOSAGA
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Pattern of Unifloral Honeys Using Aquaphotomics

by €9 Zsanett Bodor 2 = @ (@) Csilla Benedek 2 = © @) Balkis Aouadi ' Z© ¢ viktoria Zsom-Muha ' & and
2 Zoltan Kovacs 1 2@

Ba

T Department of Measurements and Process Control, Institute of Food Science and Technelogy, Hungarian University of
Agricutture and Life Sciences, 14-16 Somldi Street, H-1118 Budapest, Hungary

2 Depariment of Dietetics and Nutrition, Faculty of Health Sciences, Semmelweis University, 17 Vas Sireet, H-1088 Budapest,
Hungary

* Author te whom correspondence should he addressed.

mod 2 - BALN
=

[

Academic Editor: Stefano Materazzi

Molecules 2022, 27(3), 780; https:/idoi.org/10.3390/molecules 27030780

Received: 11 December 2021 | Revised: 8 January 2022 / Accepted: 21 January 2022 / Published: 25 January 2022

Honey treated for 60 minutes

Honey samples ' oot 1-969%
e Acacia ——— '
. . o Validation
e Bastard indigo
» Sunflower

4 15t min
-

', M0min
=~

& £ Y

1 _-":"'I LY.

1290 miim '. '|l"7" I

» . -.4:1.3 |
. . B 1
el b .: *.: L o
T l.'- . ®
o ! 1\:\_:"1.

P l‘;l‘-.“x-_} 4.73:"'1

" II
AN

X143

Heat treatment
@ 40/60/80/100°C
@ 60/120/ 180 /240 minutes

Spectra acquisiton
@ 3 parallel sample preparation, 3 times repeated

measurements, 5 consecutive scannning
@ Handheld NIR-S-G1 spectrometer 10 ) 0

24 ot 1 - 98 6%

H

et 2 - | 23%

=

Honey treated on 40 °C
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