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Nové trendy v kontrole potravin

» Rychla instrumentalni analyza s minimalni pripravou vzorku
» Primarné necilena analyza - sledovani profilli

» Cilena analyza zamérena na ocekdavané (objevené) slouceniny

Moznosti modernich metod

= |dentifikace neocekavanych sloucenin
= Retrospektivni analyza jiz namérenych dat
= Komplexni interpretacni informace
- sloZeni, puvod, dodrzeni technologie, falSovani
= Zatim se nejedna o oficidlni/normované metody
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PRIMA MS - DART (Direct AnaLysis IN REAL TiME)

MS-TOF ~ RP 7000 (FWHM)

DART

iontovy |
zdroj

electrode 1

needle electrode insulator cap

openair

gasin # ¥ glow ‘
sample gap

dlscharge

;“:',5": hles on ,\',-

grounded electrode  gas heater  electrode 2

spectrometer inlet

Penningova ionizace

He(23S) + H,0 — H,0** + He(11S) + &

H,0** + H,0 — H,0* + OH°
H,0* + nH,0 — [(H,0), H]*
[(H,0) HI* + M — MH* + nH,0

Rychlé meéreni

- vterinova analyza

Vyhodnoceni

Identifikace: presna m/z
Kvantifikace: IS

Chemometrie
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DART — TOFMS metabolomické profily

1407

. 100
11407

117,05

145,05

150.

127,04

200

204,09

S I

DART[+] NAREDENE MLEKO

TRIACYLGLYCEROLY
(aduktové a fragmentoveé ionty)

.
. -
. -
[ LT
SLLLLLLLCLALLEL CRLLLEELELLL TR

383,

KRAVA

.
(Y

355,28

321,25
299,22

41135

4038 49504 34T 5150 g5 65658

IIIIIIIII’

66260

T LLLLLLLE

"

=3

73866 6869 822,75 5079

918,79 947,82

o
R

EEEsEEEsEEEEEEEEEEEEEEEEiTE

=4
S

400 450 500 550 600 650 700 50 800 850 900 950 1000

KOZA

S EEEEEEEEEEEEEEEEEEEEEEEEESE

833
3528 m3
W2 35 45741 62855 65658
5j3147JJ _‘evw T1264 74068 9065 83671 86272 91879 98729

1004

150

200

163,06

198,10

204,09
bl b

27119
rt
2

B N AR S
300 350 400 450 500 550 600 650 700 750
miz

= 800 80 900 950

OVCE

38332

%528 41135 o
92 I
I|

gy co0gp 850 996
1264
“_ﬂ“ ]| l l ] ,] “ 1 ] I. | mes‘: 82215 450,78 88582 949,74 986,80

100

150

200

T |||||||||||]|||||||||||||||||||||
250: 300 350 550 700 750 = 800 850 900 950
m/z

DART[-] NAREDENE MLEKO

215,03

60 89,02
E 26909

7
N 213,02
KRAVA

o] 720 117 )
1. |er0t|toL0 143 ]
J701 T 19702

A J
T

REREREEEE]
0

2508 ] P 1 3908 7100

395 12 413 1343104 46131 48515

60 80 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500
miz
215,03

100

80

60

- KOZA

179,05
] 161,04

18006
w0 299
nog  0LSE J J/ 2302 2508 34309 2605 gq05 HLOT 35308 O a1 4313 a1e 46704 48515

B R R e O R e o E R o o R NSNS S S N AN

60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480

miz
215,03
100+
o]
60
] OVCE
m; 161,04 21703
201 14303
1 710 10102 15909 1/80’06 5 26923904 905 341,07 35908 .
] 1 gng m a302ff [ 430 26308 309,08 || 51241313 4314 g7 515
0 Lody b Il L 1
e m R e L R R B Ra R LA Ras R it S IS
60 80 100 120 140 160 180 200 220 240 260 280 300 30 340 360 30 400 40 40 460 480
miz

VYSOKA SKOLA CHEMICKO-TECHNOLOGICKA V PRAZE
Fakulta potravinarské a biochemické technologie

Ustav analyzy potravin a vyzivy

Analyza potravin v kontrolni praxi 2021 - Jan Poustka
http://web.vscht.cz/poustkaj

4




Statistické zpracovani dat

CHEMOMETRICKA ANALYZA — ANALYZA HLAVNICH KOMPONENT
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DART-TOFMS:
Charakteristické latky metabolomu masa (vodny extrakt)

\'4 [ V' é \V4 [ V' 4
Slouceniny detekované Slouceniny detekované
L] L] y V' 4 L] L] [ ] Y 4 V' 4 [ ] L ]

\'} pOZItIVﬂIm modu iIoNnizace Vv negatlvnlm modu iIonizace
Analyt Elementarni sloZeni [M+H]" Analyt Elementarni sloZeni [M-H]”
Glycin C2H5NO2 76,0399 Kyselina mlé&na C3H603 89,0239
Kadaverin C5H14N2 103,1235 Kyselina glycerova C3H604 105,0188
Kyselina y-aminomdselnd ~ C4H9NO2 104,0712 Kreatinin C4H7N30 112,0511
Histamin C5HON3 112,0875  Kyselina jantarova C4H604 117,0188
Kreatinin C4H7N30 114,0667 5-Oxoprolin CSH7NO3 128,0348
Prolin CSHINO2 1160712}y boxanthin C5H4N4O 135,0307
Threonin C4HINO3 1200661 5 tamin C5H10N203 145,0613
Nikotinamid C6HEN20 123,0558 , ,

fotinami Kyselina glutamova C5HINO4 146,0453
Skatol COHIN 132,0813 ,

Xanthin C5H4N402 151,0256
Hypoxanthin C5H4N40 137,0463
o Glukosa C6H1206 179,0556
Spermidin C7H19N3 146,1657 )
Methionin C5H11NO2S 150,0589  karnosin COH14N403 225,088
Histidin CEHIN3O2 1560773 Anserin C10H16N403 239,1144
Karnosin C9H14N40O3 2271144 6-Hydroxyl-1,6-dihydropurin ribonukleosid C10H14N405 269,0886
Anserin C10H16N403 241,1301
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DART-TOFMS: Porovnani metabolomu riiznych druhti masa

Negativni mod ionizace

Relative Intensity
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PRIMA HMOTNOSTNi SPEKTROMETRIE — MALDI/TOF

MALDI {(Matrix Assisted Laser Desorption lonization)
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Vhodné matrice
- absorbuji zareni pouZitého laseru

2,5-dihydroxybenzoova k. nebo sinapova k.

(promichani nebo prevrstveni)
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.
PRIMA HMOTNOSTNi SPEKTROMETRIE — MALDI/TOF

Priklad aplikace: rychla detekce toxini, bakterii - proteomické fingerprinty
Spektralni a profilové databadze - rychly komparacni algoritmus

Nenahrazuje plné alternativni metody (kultivace, PCR)

Proteomic Fingerprints of Microorganisms

Bacillus subtilis

Candida krusei
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-
Porovnani syrového a homogenizovaného mléka

> 20 oc - temperace mléka Eur Food Res Technol (2009) 229:175-178

DOI 10.1007/500217-009-1039-7

» 2 ml + 43 ml water (deioniz. Millipore) SHORT COMMUNICATION
+ 15 mL 10% CuCl,

First tests of standardized biocrystallization on milk

> 100 rpm for 30 min and milk prOductS
. Johannes Kahl - Nicolaas Busscher * Paul Doesburg -
> 6 m I = krYSta I |Za Ce Gaby Mergardt - Machteld Huber - Angelika Ploegger

Fakulta potravinarské a biochemické technologie . .
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-
FTIR - infracervena spektrometrie s Fourierovou transformaci

Food Chemistry 190 (2016) 1109-1115 _‘2 g ! 123:2 BB((S;— (a) Bovine Gelatin
& ©| 16%86—
Contents lists available at ScienceDirect - 14% B G'—‘-'!:r -
) 12% 86— | ||
) o b
Food Chemistry g 8. |
journal homepage: www.elsevier.com/locate/foodchem _Q ©
— \
° A “ I\’
Analytical Methods _8 8 3 \“\‘!”-‘Wz‘:—*
An evaluation of Fourier transforms infrared spectroscopy method for < o . 3 y s ’
the classification and discrimination of bovine, porcine and fish gelatins 1800 1600 1400 1200 1000
Nur Cebi, M. Zeki Durak *, Omer Said Toker, Osman Sagdic, Muhammet Arici 'g g | Eg:: ﬁg— (b) Porcine Gelatin
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-
FTIR - infracervena spektrometrie s Fourierovou transformaci
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NMR - nuklearni magneticka rezonance

Food Research Intemational 75 (2015) 106-114

Contents lists available at ScienceDirect

Food Research International

journal homepage: www.elsevier.com/locate/foodres

NMR fingerprinting as a tool to evaluate post-harvest time-related
changes of peaches, tomatoes and plums

Claudio Santucci 2, Leonardo Tenori?, Claudio Luchinat ¥

1 Magnetic Resonance Center (CERM ), University of Florence, Via Luigi Sacconi, 6, 50019 Sesto Fiorentino, Italy
® FiorGen Foundation, Via Luigi Saccon, 6, 50019 Sesto Forentino, [tly

Méreni NMR spekter - fingerprintu

» ovoce - oloupané a rozmixované + pufry + odstredéni
»zmény v zavislosti na dobé skladovani - odhad doby skladovatelnosti

» NMR spectrum - pulsni technika se supresi piku vody
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NMR - nuklearni magneticka rezonance

7 Trend of the assigned metabolites along the collections of peaches, tomatoes and plums,
A | Peach | *
' NMR spectrum ‘ Peaches Tomatoes Plums
6
‘ | f 5 | Trend Trend Trend Trend Trend Trend
‘ I I 'i T Lp* LSD® P 1SD P LSD
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- = o oy = =5 Glutamine |
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¢ | NMR spectrum ’ Lactate I 1
. 3 22 Methanol t 1 1 1
\ / \ (1l 4 | 2 234 Polyphenolics 1 W t
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1H-NMR spektra: broskev - A; rajské jablko - B a Svestka - C. Valine . ’ : )
. -Ketoh ic acid i ! i i
1, Leu, lle, Val; 2, Lactate; 3, Ala; 4, GABA; 5, Citrate; 6, Asn; i e S ' ' ' ! !
. ge . 2 LP = local products.
7, Sucrose; 8, UDPG and Uridine; 9, Flavonoids; 10, b 1SD = large-scale distribution.

. . £ s = higher in the second collecti ith he first and the third.
Fumarate; 11, Polyphenols; 12, Formate; 13, Trigonelline; S e

e

14, Glu and Gln; 15, Asp and Asn; 16, Succinate; 17, ATP; 18 ¢ = increase along the collections.

¥ = lower in the second collection with respect to the first and the third,

Ferulate; 19, Tyr; 20, Trp; 21, UDP; 22, a-ketobutyrate; 23, f,-;‘_ ﬂsgssfbgg: itgﬁfizlm;f“
Ethanol; and 24, Methanol.
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