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B Nékteré latky povolené v ekologickém zemédélstvi

Povoleni Mizew Popis, pofadavky na slofeni podminky poufiti
A Azadirachtin z Azadirachta Insekticid
indica (Neem tree)
A Vieli vosk Prostiedek k ochrané fezii a roubil
A Polysulfid vapenaty Fungicid
A Parafinovy olej Insekticid, akaricid
A Lecitin Fungicid
v
B Rostlinne oleje Insekticid, akaricid, fungicid, baktericid a prostfedek proti *\
1Ars__» b\)‘\‘o
A Draselnd stil mastnych kyselin | Insekticid \’
(mazlavé mydlo) 0‘(\*’&
o
A Pyretriny z Chrysanthemum cine- | Insekticid Q\Q
rariacfolium
A Feromony Navnada, naruSuje pohlavni chovini, pouze v pastich
a rozprasovacich
A Vytazek z Quassia amara Insekticid, repelent
A Pyretroidy (pouze deltametrin | Insekticid; pouze v pastich se zvlastnimi navnadami, pouze

nebo lambda-cyhalotrin)

proti Bactrocera oleae a Ceratitis capitata Wied
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PROVADECI NARIZENI KOMISE (EU) ¢ 354/2014



e
I Pesticidy v EZ: pozitivni nalezy dost éasté...

Vyskyt pesticid 0 v rdmci ekologického zem édélstvi:

pfenosem z okolnich pozemk 0 (€asto nezavin éné), nevhodna
manipulace, nap r. béhem skladovani, transportu,...

pFi umysiném pouziti nepovoleného pesticidu p  Fimo ekologickym
. zemédélcem

N7 UKzZUZ

\ Ustredni kontrolni a zkuSebni tstav zemédélsky

Navrh:

V pripadé rezidui pesticidli by se pro bioprodukty tolerovala tzv.
orientacni hodnota do urovné 0,01 mg/kg (10 pg/kg).

Jinak téz tzv. ,,baby-food limit”.
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Maximalni Limity Rezidui (MLR):
hafizeni 396/2005/ES

NARIZENI EVROPSKEHO PARLAMENTU A RADY (ES) C. 396/2005
ze dne 23. tmora 2005

o maximadlnich limitech rezidui pesticidia v potravinich a krmivech rostlinného a zivocisného
puvodu a na jejich povrchu a 0 zméné smérnice Rady 91/414/EHS

(Text s vyznamem pro EHP)

http://ec.europa.eu/sanco_pesticides/public/index.c fm

MLR - uréuje nejvyssi pfipustnou koncentraci pesticidu, ktera
je dusledkem jeho bezpedéném pouziti s cilem:

Vd

predchazet nepovolenému nebo hadmérnému pouzivani
pesticidu,

chranit zdravi konzumentu oSetfenych plodin a prostredi
(zejména vcely ).
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Ustav analyzy potravin a vyzivy

Zkusebni laborato F VSCHT Praha
akreditovana CIA (1316.2)
podle EN ISO/IEC 17025:2005
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I AKREDITACE zkusebni laboratoie dle EN ISO 17025:2005

AUTORIZACE uredni laboratore SZPI
dle nar. 882/2004/ES:

g STATNI ZEMEDELSKA

sz, A POTRAVINARSKA INSPEKCE
USTREDNI INSPEKTORAT
Kvétna 15, 603 00 Brno

Na zakladé ustanoveni €. 5 a 12 odst. 1 nafizeni Evropského parlamentu a Rady (ES)
€. 882/2004 o Ufednich kontrolach za ucéelem ovéfeni dodrzovani pravnich predpisu
tykajicich se krmiv a potravin a pravidel o zdravi zvifat a dobrych zivotnich podminkach
zvifat, v platném znéni (dale jen ,nafizeni (ES) ¢. 882/2004"), a za podminek uvedenych
v ¢l. 12 odst. 2 a 3 tohoto nafizeni

se timto vydava

povéreni €. 32
na provadéni analyz vzorku
odebranych pfi ufednich kontrolach

pro drzitele:

uredni laborator: Vysoka $kola chemicko-technologicka v Praze
Ustav analyzy potravin a vyZivy, Metrologicka a zkusebni laboratof
se sidlem Praha 6, Technicka 5, PSC 166 28, IC: 60461373.

Toto povéreni se vydava na dobu neuréitou a vrozsahu a za podminek stanovenych
v prilozené Zpravé z ovéfeni zpusobilosti laboratofe pro ucely prejimani vysledku zkousek

V Brné dne

Ing. Martin Klanica

Ustredni feditel

Povéreni se pfijima

(razitko a podpis opravnéne osoby

VSCHT PRAHA

/W/'A\“\‘ .0
“J'n|n\\‘ NARODNI AKREDITACNI ORGAN

N Signatar EA MLA
Cesky institut pro akreditaci, o0.p.s.
Olsanska 54/3, 130 00 Praha 3

vydava
v souladu s § 16 zdkona & 22/1997 Sb.. o technickych pozadaveich na vyrobky, ve znéni pozdgjsich predpisu

OSVEDCENI O AKREDITACI

¢.272 /2014

Vysoki $kola chemicko-technologicki v Praze
se sidlem Technicka 5, 166 28 Praha 6, IC 60461373

pro zkusebni laboratof &. 1316.2
Metrologicka a zkuscbni laboratof
Rozsah udélené akreditace:

Chemicka analyza potravin vetné napojli a dopliiki stravy. potravinafskych a farmaceutickych
surovin a produktf, krmiv, chemickych pfipravki, biclogickych materiald rostlinnych i Zivocisnych,
slozek zivotniho prostfedi a forenznich vzorki vEetné navykovych latek vymezena prilohou tohoto
osvédéeni.

Toto osvédeni je dokladem o udéleni akreditace na ziklade posouzeni spinéni akreditaénich poZadavku podie

CSN EN ISO/AEC 17025:2005

Subjekt posuzovéni shody je pii své Einnosti opravnén odkazovat se na toto osvédteni v rozsahu udélené akreditace po dobu
jeji platnosti, pokud nebude akreditace pozastavena, a je povinen plnit stanovené akreditalni pozadavky v souladu
s pfislugnymi predpisy vztahujicimi se k Ginnosti akreditovaného subjekiu posuzovini shody.

Udéleni akreditace je platné do 29.04.2019

'V Praze dne 29.04.2014 e =
o ? L R

Ing. Jifi Rizicka, MBA
: feditel
Ceského institutu pro akreditaci, 0.p.s.




Jaké detekéni techniky zvolit ?
Jak zmérit mnozstvi ?

GC-MS/MS LC-MS/MS

=
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J STRATEGIE MULTIREZIDUALNICH METOD

Pocet analyt G /typy matrice

. Pracovni
[Cena/dostupnost ]4_»[ charakteristiky ]

» metody pro dany pesticid (SRM) X pro velkou skupinu latek (MRM)

» MRM musi zahrnout slou¢eniny ruznych fyzikalné-chemickych vlastnosti

> princip: (i) homogenizace, (ii) extrakce, (iii) precisténi primarniho extraktu,
(iv) identifikace/kvantifikace a (v) konfirmace (potvrzeni) analyti metodami
kapalinove a plynove chromatografie ve spojeni s hmotnostni detekci (LC-
MS/MS, GC-(HR)MS)
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e
| Multirezidualni metody pro efektivni kontrolu (2014

LC-MS/MS: 361

amectin, Acephate, Acetamiprid, Acetochlor, Acrinathrin, Alachlor, Aldicarb, Aldicarb-
sulfone, Aldicarb-sulfoxide, Ametryn, Atrazine, Azadirachtin, Azoxystrobin, Benalaxyl,
Bendiocarb, Bitertanol, Boscalid, Bromoxynil, Carbaryl, Carbendazim, Carbofuran,
Carbofuran-3-hydroxy, Chloroxuron, Chlorsulfuron, Cinerin, Clofentezine, Clomazone,
Clothianidin, Cyanazine, Cyazofamid, Cymoxanil, Cyproconazole, Demeton-S-methyl,
Demeton-S-methyl-sulfone, Desmedipham, Desmethylpirimicarb, Desmetryn,
Dichlorvos, Dicrotophos, Diethofencarb, Diflubenzuron, Diflufenican, Dimethenamide,
Dimethoate, Dimethomorph, Dimoxystrobin, Diniconazole, Disulfoton, Disulfotone-
sulfone, Disulfotone-sulfoxid, Diuron, DMSA, DMST, Dodine, EPN, Epoxiconazole,
Ethiofencarb, Ethofumesate, Etofenprox, Etrimfos, Fenamiphos, Fenamiphos-sulfon,
Fenamiphos-sulfoxide, Fenazaquin, Fenbuconazole, Fenhexamid, Fenoxaprop-P,
Fenpropathrin, Fenprophimorph, Fenpropidin, Fenpyroximate, Fensulfothion, Fenthig
Fipronil, Flonicamid, Fluazifop, Fluazifop-P-butyl, Fluazinam, Fludioxonyl, Flufacenatg
Flufenacet, Flufenoxuron, Fluoxastrobin, Fluquinconazole, Fluroxypyr, Flusilazole,
Formetanate, Formothion, Haloxyfop-acid, Hexaconazole, Hexazinon, Hexythiazo
Imazalil, Imazaquin, Imazethapyr, Imidacloprid, Indoxacarb, lodosulfuron-methyl,
Iprovalicarb, Isoproturon, Jasmolin, Lenacil, Linuron, Lufenuron, Mefenpyr-dieth
Mepanipyrim, Neprobil, Metalaxyl, Metazachlor, Metconazole, Methamidophos,
Methiocarbsulfone, Methiocarbsulfoxide, Methomyl, Methoxyfenozide,
Metobromuron, Metolachlor, Metolcarb, Metoxuron, Mevinphos, Monocrotophog
Monolinuron, Monuron, Myclobutanil, Naled, Napropamide, Neuron, Norflurazond
Omethoate, Oxadixyl, Oxamyl, Oxydemeton-methyl, Paclobutrazol, Pencycuron,
Phenmedipham, Phorate, Phorate-sulfon, Phorate-sulfoxide, Phosphamidon,
Picoxystrobin, Piperonylbutoxide, Pirimicarb, Prochloraz, Prometon, Prometryn,
Propachlor, Propamocarb, Propaquizafop, Propiconazole, Propoxur, Propyzamide,
Proquinazid, Prosulfocarb, Pyraclostrobin, Pyrethrin, Pyridate, Pyrifenox, Pyrimethanil,
Pyriproxyfen, Quinmerac, Quinoxyfen, Quizalofop-P-ethyl, Resmethrin, Simazine,
Simetryn, SpinosynA, SpinosynD, Spiroxamin, Tau-Fluvalinate, Tebufenozide,
Tebufenpyrad, Teflubenzuron, Terbufos-sulfoxide, Terbuthylazine, Terbutryn,
Thiabendazole, Thiacloprid, Thiamethoxam, Thiodicarb, Thiometon, Thiophanate-
methyl, Tolylfluanid, Triadimenol, Trichlorfon, Triflumuron, Triforine,
Vamidothion........c.ceeeeeonenevernerenne

GC-MS: 174

bromophos-ethyl , bromophos-methyl
bromopropylate , chlorobenzilate ,
chlorothalonil , DDD (o, p'), DDD (p, p'),
dicofol , dieldrin , diphenylamine ,
endosulfan (alpha) , endosulfan (beta) ,
endosulfan-sulfate , endrin , fenamidone ,
fenchlorphos , fenitrothion , fenthion ,
fenvalerate (1) , fenvalerate (2),
flucythrinate , fluvalinate , HCH (alpha),
HCH (beta) , HCH (delta) , HCH (gamma) ,
heptachlor-epoxide (endo) , heptachlor-
epoxide (exo) , iprodione , methoxychlor ,
nitrofen , parathion-ethyl , parathion-
methyl , phenylphenol (o) , procymidone ,
prothiofos , pyridaphenthion , quintozene ,
tecnazene , tefluthrin (cis) , tetradifon ,
trifluralin , vinclozolin

azinphos-ethyl , azinphos-methyl , bifenthrin , bupirimate , buprofezin,
cadusafos , carbophenothion , hlorfenvinphos , chlorpropham ,
chlorpyrifos , chlorpyrifos-methyl , cyfluthrin , cyhalothrin ,
cypermethrin , cyprodinil , deltamethrin , diazinon , dichlofluanid ,
diclofop-methyl , difenoconazole , ethion , ethoprophos , fenarimol ,
fenoxycarb , fonofos , haloxyfop-ethoxyethyl , haloxyfop-methyl ,
heptenophos , isofenphos , isofenphos-methyl , kresoxim-methyl ,
malaoxon , malathion , mecarbam , methacrifos , methidathion ,
methiocarb , oxyfluorfen , penconazole , pendimethalin , permethrin ,
phenothrin , phenthoate , phosalone , phosmet , pirimiphos-ethyl ,
pirimiphos-methyl , profenofos , propargite , propham , pyrazophos ,
pyridaben , quinalphos , sulfotep , tebuconazole , terbufos , terbufos-
sulfone , tetraconazole , tolclofos-methyl , triadimefon , triazophos ,
ifloxystrobin

Kresoxim-Me
ieldrin




Jl Rezidua v potravinach: 2004 - 2013

Zdroj: Statni zemédélska a potravinarska inspekce (SZPI)

Celkovy
pocet vzorku

Pocet
sledovanych
pesticidu
(véetné
metabolitu)

Pocet analyz 125 265 138490 | 298765 | 333181 | 358065 | 379927 | 334 546

Poéet vzorku
s pozitivhim
nalezem

Poéet vzorku
s nadlimitnim @

nalezem

VSCHT PRAHA SZPI Brno: Zprava o vysledcich planované kontroly cizorodych latek v potravinach v roce 2013
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Hmotnostni spektrometrie

Hmotnostni
analyzator

lontovy
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| Hmotnostni spektrometrie: priklad identifikace
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Identifikace: E b zmérené spektrum
* retencni ¢as v systému (RT) B
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I Detekce x ldentifikace latky

QQQ  (trojity)

Collision QTOF (kvadrupdl / time-of-flight)
El Photon
ES Surface
MALDI

T
* i LT iﬁ:‘ separation

o

m/z

MS2
Precursor Product
lon ion

Princip tandemove hmotnostni spektrometrie (MS-MS)
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I Hmotnostni spektrometrie s vysokym rozlisenim

u

100 4.80
ML: 3.35E6 axymal |1
miz=237.1016 ||
I\
. n[:]— 5.77
MNL: 2.55E7 monocrotophos ~

miz= 224 0682

(i3}
1097 -9 6aE6 1
miz= 2551339 carbofuran, 30H- ||
e
. 6.66
1006 i s21e7 . |
miz=253.0309 thiacloprid ‘
|
o L
7.08
100 1 5 perT
lnl\sz .252;1125 carbofuran |
I
I
I I I I I I
2 3 4 5 B 7
m European Union Reference Laboratory for Pesticide Residues ML: 2.93E7
Fruits and Vegetables penoxsulam miz=454.0709
www.eurl-pesticides.eu
773 NL: 7.23E7
|1| isoproturon miz=207.1492
|
3. HRMS Database \
Bos NL:2.39E7
|'| azinphos-methyl miz= 318.0131
Molecular Retention | Theoretical |||
Compound . A \
Formula Time (min) | Mass BaE o uron NL: 7.00ES
| miz= 292 9687
Ametryn C9H17N5S 18.47 227.1199 “L
Ametryn F1 C8H14N5S 18.47 212.0964 L :
Amefryn F2 C6HIN5S 18.47 183.0573 q chlorpyrifos oxon s eas
Ametryn F3 C5H8NS5S 18.47 170.0495 Il'.
Azinphos Methyl CI10HT12N30O3PS2 29.38 317.0052 =
Azinphos Methyl F1 C8H6N3O 29.38 160.0505
Azinphos Methyl F2 C7H40 29.38 104.0257 HR-MS:
Benalaxyl C20H23NO3 26.00 325.1672 . . .
Benalaxyl F1 C18H20NO 26.00 266.1539 rezidua v cibuli (0,01 mg/kg)
Benalaxyl F2 CI13H16NO3 26.00 234.1125
Benalaxyl F3 C11TH14NO 26.00 176.1070
Benalaxyl F4 CI12H16NO2 26.00 206.1176
1alaxyl FS CI10H14N 26.00 148.1121
VSCHT PRAHA :nthrin C23H22CIF302 28.33 422.1255



I Rozliseni m/z: Bio- vs. konvencni

Experimental Theoretical Elemental Mass error Tentative lon
m/z m/z composition (ppm) identification type
284.0707 284.0716 C15H;5ClN, 2.9 penconazol [M+H] *
88.0218 88.0221 C3HgNS 0.5 fragment thiramu [M] *
226.1337 226.1344 Cy4HigNs -0.8 cyprodinil [M+H] +
179.1433 179.1435 C,H, 0 1.3 neidentifikovano -
263.2369 263.2375 C,gH3,0 0.2 linolové kyselina ~ [RCO]+
/
a mnoho PESTICIDY 0
dalsich... N
H,C (/W HaC /S
N—N NH N /N—<
©/ T Hg S c=s
N F S ‘ H3C—Ni
Cl CH S CHs
H3C—N
\CH3
cl - : Fragment
\Penconazol Cyprodinil Thiram thigramu y
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I Zavedeni noveé techniky ' AMBIENT MASS

SPECTROMETRY’

Direct Analysis in Real Time

|

Hmotnostni spektrum

206 1046

Excitované He
200- 400°C

N —=  Termodesorpce (~ APCI)
€
Sample
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-0/
I Prima MS-DART (Direct Analysis in Real Time)

[M+H]* hmotnostni spektrum ethylacetatového extraktu pSenic e s pridavkem
strobilurin G (0,12 mg.kg 1)

MS[1];0.195..0.225;-1.0*MS[1];0.290..0.327; / ESk / 20071116_SMPL13 Woxystrobi n
x10°  Area (158063) \
—327.17349 409.13999
150 Dimoxystrobin _
1 / Azoxystrobin
_ , , Pyraclostrobin \
I Picoxystrobin
i \ l 404.12625
197 368.11366 388.10808
| 397.38513
Kresoxim methyl
355.28702
50
l 328.17700
314.14176 337.27645 37030724 383:36849
] 324.29151 357 30173 371.31562
i ‘ } J 353.27294 ( ( 1
0+ -|-|- Al I o ] -| J-I-llt almis -] e || |-|-| I-L ].J-l-l .J.-l-l-l ].]u dla ||-J|T|-i-| II il i | ||-| il I] -I.J -|-] Tl-J. la "|IIJ slinkeed 1 I j I||J|-|-I ||| sl | |||-|-||-|- .I Id rim |II‘| || || I].IIIIIIII
320 340 360 380 400

mz

Scharek J., Vaclavik L., Hooijerink H.D., Lacina O., Poustka J., Sharman M., Caldow M., Nielen M.W.F., HajSlova J.:
Control of Strobilurin Fungicides in Wheat Using Direct Ana lysis in Real Time Accurate Time-of-Flight and Desorption
Electrospray lonization Linear lon Trap Mass Spectrometry. Anal. Chem. 80 (24): 9567-9575, 2008.
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I Ustav analyzy potravin a vyzivy VSCHT Praha:
Uucast v mezilaboratornich testech EU RL

Ugast 144 GFednich a referenénich laboratofi z EU a EFTA, 62 klasifikovano
,GOOD*, VSCHT na 8. mist& s 19 pesticidy a SWZ = 0,4 (nejlep3i ma 0,3 a
nejhorsi 5,0)

Table 4.6.1.1 Perfformance and Classification of laboratores in Category A using the SW European Union Reference Laboratory
European Commission Proficiency Test for

- Mo. of z-scores “- Pesticides in Fruits and Vegetables 13
Lab Code achieved in total Claszsification "
(n) ava
[ Lab0o2 I 19 [ o3 | Good e
|  Labl3é | 17 | 0.3 | Good
|  Lab005 | 19 | o3 | Good Incurred Residues of Pesticides in
|  Lab032 | 19 | o3 | Good Mandarin Homogenate
|  Labl50 | 19 | 0.3 | Good
|  Lab013 | 19 | 03 | Good ik
|  Lab004 | 19 | 0.4 | Good EURL
|  Lab097 | 19 | 0.4 | Good 2
[ tob4 i > oz | v Europegrf Commission
T labio | S o4 i FE— Proficiency Test
|  Lab09é | 19 | 0.4 | Good FV13
|  Lab094 | 19 | 0.4 | Good
| Lab029 | 19 | 0.5 | Good
|  Labl4s | 19 | 0.5 | Good

_—UNIVERSIT-OF-ALMERIA
Spain
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Ustav analyzy potravin a vyzivy VSCHT Praha (Lab002):
mezilaboratorni test EU RL: do 72 hodin vysledky !
T (,které z az 1000 r Gznych pesticid 0 tam jsou ?)

e European Union Refterence Laboratory for Residues of Pesticides
-FV-
EUPT-FV-SMO5

wan frobeheesy Tanl Fy-

European Commission Proficiency Test for Pesticide Residues in Fruits and Vegetables Screening Methods 05
Preliminary Report

o Evaluated Pesticides (22) |
SEsz £ el x| o 358 838
gEgs £ . s | % 8| 53| ¢ Eg's a$s
3552 € § £ $|8 |8 |2 823 2323
§36 9 2 g| £ 1R R IR
i 3 [ g E|3 )
LabDO0! B B R R R R R R R R R B R R R R : 18 82
| Lab002 R 2 F 3 F R R R R B F R R R R R R R R R R 22 100 |f
Labl0a" 0 0
LabD04" R R R = R : R R R R B R - R R 16 73
on [ _Loboos® R R R R 7 R R R R R R R - R R R R R 8 21 95
—] [ Laboos* R R R R R R R R R : R R R R 15 68
O | Laboo? R R P R R F R F R R 3 R \ P 14 64
o\ [ _Laboos B R F P R 3 R R R R R R 3 16’\ . R 16 73
: | Lab00s 2 R : R R R R : B R R ? - = 15 68
O [Cowoio R |l ® [l | ®1] B [ & [ ® R RLIIR | & | ® \0‘6 R 15 68
O [ Loboit B R : R R R : R R - R R R R n ‘00(6 a R : 21 95
Qe | & L el IR R | R R R : A\a I 13 59
Lab013 R R F R R R R R R g R R . g R R R R F 20 91
N [Topora R R R R g R : R R B \’ \e(\ _ R R R R : 19 B4
(C[lob0l5> [ R [ R [ R R R | ® «"(\0 : R R R il 50
C>G Lab014* B R R R R R : B E S GS « R R R R R - 19 B4
. Lab017 R R R R R R ; = %) Q K R B R R R - R R - 20 91
‘5_ Lab018 R R - R R R OOIO R R R R R - . - 17 77
N R R R P P R ’\0 7 R R R R . R R 14 64
LabD20" R R P P R - P R - R R R R R R R R 18 B2
Lab02! R R - R R - : R R R R R 2 R R R R R 18 82
Lab022 R R R - R R - - R R R R R R R 15 48
Lab023 R R R - R B R R - R R R R B R - R 18 82
Lab024" R R R P R R R R R R F R R R > R F R 19 84
Lab025" R R R R F R R R R R F R 12 55
R R R R R R : B R R R R : R R : R F R £ 20 91
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J Stanoveni degradacnich produkt}

M o
Cl_<fsj\/”r j"x
i N\.N o,

] CIXH \ o
) ) thiamethoxam
N
o NH —<
captan (fungicid) C—<SI]\/H N

(@]

77 “NO;
v HNL
. . 3
THPII (tetrah;_/d'roftgllmlld) clothianidin
neni v definici rezidui !
Pesticid Definice rezidui (dle nafizeni 396/2005/ES)
Thiamethoxam Suma thiamethoxamu + clothianidinu vyjadrenad jako thiamethoxam
Carbofuran Suma carbofuranu a 3-hydroxy-carbofuranu vyjadrena jako carbofuran
Methiocarb Suma methiocarbu + methiocarb sulfonu + methiocarb sulfoxidu vyjadrena jako
methiocarb
Chlorpropham Chlorpropham a 3-chloroanilin vyjadreny jako chlorpropham
Prochloraz Suma prochloraz + jeho metabolity obsahuijici 2,4,6-trichlorophenolovou skupinu
vyjadrené jako prochloraz
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I Stanoveni degradacnich produktu

S
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CHy—NH—C—3
2 )J\
/ EE——
‘ /h[ll 5 (le) ¥ HN NH
CH;—NI—I—(HE—S \ /
S
dithiokarbamat — mancozeb (Dithan) ethylenthiomocovina
(karcinogenni, mutagenni a teratogenni)
R S + Ry S pfirozeny vysoky obsah CS,
N—C_ _—— N_Cm —_—
R; S R;‘/ SH
(1)
R
R;
sirouhlik
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I Stanoveni degradacnich produktu
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(TOPSIN M70 WP)
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IStrategie zalozena na fingerprintech’

Vystup: hypotéza Analyza dat

prijata / zamitnuta

15 :
1.0 © : ‘
Pred. Group (Holdout) Correctly ®® !
Act. Group Group1 Group2 Group3 Group 4 Classified s | d
Groupl 10 0 0 0 1.000 ) e
Group 2 0 10 0 0 1.000 II S . gib |
4 (s Group 3 0 0 10 0 1.000 g ;
L, e Wl Groupd 0 0 0 10 1.000 tao |
ol N7 ' Overall Correct Classification Rate 1.000 15 | ,
2.0 :
2 1 0 1 2

= ’:.:—F"‘\‘.t\a\ = Funct 1 (79.5%)
B
01010101 llﬂ?.‘\-\"—
unnmmunum-\\\

numuummmN
mmnmmmnoe}%\\\
1101010101011 10080 2
ulmaulmmwwm'-:“\\\
//(% { RN,
i -
! I
. |

No, Group ar] Var2 Var3 Vard Vard Var6 Var7 Varg Var9 .. Var33
1 Groupl 0.4880.1580.2170.5640.0690.2420.1150.0640.019... 0.005
2 Groupl 0.4960.1660.2220.5800.0700.249 0.0570.0330.020... 0.013
3 Groupl 0.0830.0430.0320.0010.0220.1400.0010.0010.008... 0.002

11 Group2 0.8660.0450.7360.0290.026 0.025 0.0000.004 0.010... 0.011
12 Group2 0.8530.0430.7030.028 0.026 0.024 0.0000.004 0.009... 0.000
13 Group2 0.7240.0271.0000.016 0.0430.049 0.0000.0030.007... 0.014
21 Group3 0.2640.0980.0600.0150.0280.153 0.0000.0010.015... 0.006
22 Group3 0.2730.0970.0610.0150.0290.154 0.0000.0010.015... 0.005
23 Group3 0.4350.0160.0100.0000.0120.165 0.0000.0010.002... 0.000

38 Group4  1.0000.0080.0020.0000.0200.092 0.0050.0040.001... 0.014
39 Group4 0.7830.0070.0000.0050.0450.0360.0000.0020.000... 0.022

Datova matice

Analyticka

instrumentace

VSCHT PRAHA

fingerprinty




] AMS na VSCHT
ASAP

6 Ustav analyzy potravin a vyzivy
VSCHT PRAHA
(Xevo QTOF, Waters)

S T- Ei} M W _
¥ N -~ N
- ‘1&‘ i L

ASAP
(Synapt @2 HDMS,
Waters)

DART
(Q- Exactive ,
Thermo)

2004 2005 2006 2007 2008 2009 2010 2011 2012
VECHTPRAHA



§ Vzorky jablek

» Celkem 209 vzork U jablek

Prehled » Odraidy: RUBINOLA, MELROSE,
Rubinola Médiosse Tz TOPAZ
Cerstva (1M/2010) 40 30 79 » Produkce: Bio- / Konven ¢€ni
BIO » Skladovani: ¢erstva / skladovana
Konven cni PESTICIDY APLIKOVANE PRI
Skiad (Q4/2011) 0 20 40 KONVENCNI PRODUKCI
BIO 0 10 20 ~
Konven &ni 0 10 20 Datum:  Pesticid:
14/04/2010 cyprodinyl
Celkem 40 S0 113 20/04/2010  dithianon
27/04/2010 thiram
03/05/2010 pyrimethanil
08/05/2010 difenoconazol
11/05/2010 chlorpyrifos-methyl
21/05/2010 cyprodinyl, captan
27/05/2010 penconazol, metoxyfenozid
28/05/2010 acetamiprid
Melrose 04/06/2010  dodin
10/06/2010 fluguinconazol, pyrimethanil
18/06/2010 thiram
. 05/08/2010 penconazol
Rubinola Topaz | 25/08/2010  thiram

VSCHT PRAHA
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IAnaI;’(za dat: Bio- vs. konvencni (Konv)

Analyza hlavnich komponent (PCA)

» Proménné: normalizované intenzity 63 iontd vybranych z DART-MS spekter

8

| MELROSE

8

RUBINOLA

o2

e
4 g .......
X X . !
~ g 2 £ - o
- - SiA A AL
L. L. . - { A
N N & : A
5 T —— = . = WEa
s g g LA A .
(] % S 2,
& & T4 ;AL 2
|
-4
-8 -6
-10 -8 -6 -4 2 0 2 4 6 8 -10 - 10
Factor 1: 28,71% Factor 1: 38,00%
10
8

BlO-produkty
Konvencni

Factor 2: 13,92%
o

-10

-12
-10 -5 0 5

Factor 1: 23,57%
VSCHT PRAHA
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IAnaI;’(za dat: Bio- vs. konvencni (Konv)

Linearni diskriminaéni analyza

MELROSE — proménné: 7 hlavnich komponent

Model development

Model validation

Melrose Classification rate _Iassificat ion rate
100% 14 1 93.3%
15 100% 1 14 93.3%
Rozpoznavaci schopnost 100% Predik &ni schopnost 93.3%
RUBINOLA — proménné: 9 hlavnich komponent
Model development Model validation
Rubinola Classification rate _Iassifica tion rate
100% 20 0 100.0%
20 100% 1 19 95.0%
Rozpoznéavaci schopnost 100% Predik €ni schopnost 97.4%
TOPAZ — proménné: 9 hlavnich komponent
Model development Model validation
Rubinola Classification rate _Iassifica tion rate
100% 40 0 100.0%
40 100% 0 40 100.0%
Rozpoznéavaci schopnost 100% Predik €ni schopnost 100.0%

VSCHT PRAHA




I Rajcata a psenice: PLS-DA modely

Score Scatter Plot, locality, tomatoes

M Basilicata
[l Emilia_Romagna

o] lokalita / bio-
03] @ER_12.BI0_
02 - v
ER_12.BI0_ @ BAS_12_BIO .. BASJU;S:J%ON 6 Ra.l Cata ]
o1 ER_12_BI0_ @ @ N 0
= o ER_12 BIO_ @ BAS|12.CON 3. Rozpoznavani: 100%
1 ER_12BIO_ BAS_12_CON BAS_12_BIO o7 & . 0
214 | eracow @ @ Predikcni schopnost: 100%
-0.2
-0.3—- ER_12_CONV .'ERJZMCONV
1 ER_12_CONV
-0.4
05 ‘5 — - Score Scatter Plot, locality, wheat
1. -1 2. tﬂ] 0. 1 A [ Enmilia-Romagna
0.5 - .Molise
[ Basilicata
[Péenicee 0.6 BAS_12.B10  [TUS_12_BIO Tuscany
0y as_12@0 @ B&E;;_CON MOL_12_CON
s oz £12 810 BAS_1BA012 CON  IYSUR BIC
Rozpoznavani: 100% 028 280 @ Tig 1o O igacmiso @ ¥
‘L5 . & o) BAs12CoN @as 12CON  Ofilfs'2%0  @MoL 2Con |
Predikéni schopnost: 72% N B . 0 K e s
0.2 BAS_12_CON ..iS_12__CONOO. i _12:&6 ER_12 BIO_
TUS 12 CON  MOL_12 BIO 'ER_12_BIO_
AuthenticFood (ERA-NET-CORE ORGANIC II) MOL 2PN @ @, 12 conv
Fast methods for AUTHENTICation of organic plant _
based FOODs —ER 12.CONV
14 @ER 12.C i
V5CHT PRAHA 19 K 02 5 0 Is it real]y organic? BioFach 2014
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] Mykotoxiny “ efsam

European Food Safety Authority

Toxické sekundarni metabolity mikroskopickych viaknitych hub
Jen cast je v EU regulovanych

Phomopsin A

Phomopsis spp. | .
Stachybotrylactam Ergocornine 3-acetyldeoxynivalenol
Stachybotrys spp. ‘ f L 15-acetyld ivalenol
A / Ergocorninine dacetyldeoxynivaleno
et Beauvericine
Aflatoxin B1, B2, G1, G2 Ergocristine Deoxynivalonal
Gliotoxin Ergocristinine :
; DON-3-glucoside
Sterigmatocystin Ergocryptine : ;
Ergocryptinine DlécgtOXVSCIrpenol
Aspergi”us Spp- Ergometrine Enniatine A, Al, B, B1
Ergosine Fumonisin B1, B2, B3

Alternariol : s Y| B Ergosinine Fusarenon-X
Alternariol-methylether Qo 29 8 X5 ¥ Ergotamine HT-2 toxin

Tentoxin WPEINC YA | Ergotaminine Neosolaniol
Tenuazonic acid ‘ \N&" Nivalenol

Agroclavine

T-2 toxin

Verrucarol
Zearalenone
a-zearalenol
B-zearalenol

Cyclopiazonic acid, Citrinin, Meleagrin, Mycophenolic
acid, Ochratoxin A, Patulin, Paxilline, Penicillic acid,
Penitrem A, Roquefortine C, Verruculogen

Penicillium spp.

VSCHT PRAHA %5



|Neregu|ované mykotoxiny

~ efsam

European Food Safety Authority

Werucarol R=R,=H, R:==Ry=0H

Mivalenal  Ry=R&=R=0H

R OH
o Ny
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.-"\j o R
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R, D?H " ]
o]
NH LN
%’ Q \{Lku
S
| -

N

Meosolaniol R=0H, R:=R=R=04c M M
Diacetoxyscirpenol Ry=OH, Re=Ry=0A¢, R=H ;“{:j’“‘r"ﬂ“‘" EFIHFF”R; F”;E:“: o H H
HT:toxin Ri=R:=OH, R=OAc, R=0COHBu o e o Ergosine  Ri=Chy, Re=CHCH(CHY: Ergosinine  Ri=Chy, Re=CH.CHICH):
Tz toxin R=0H, Ry=Ry=04¢, R=0C0i-Bu Acetyldeoxynivalenol R=0H, Re=H, Ry= Ergotamin R,=CHy, R=CH:CyHs Ergotaminine Ry=CHy, Re=CHCoH,
Ergocamin  R=CH(CHy):, R:=CHICH): Ergocomining Ry=CHICH). R=CHICH):
- Ergocristin - Ri=CH(CH2 Ra=CH:CeHs Ergocristining R=CHICH:, R:=CHCaH;
Trichotheceny
7 7 L]
Namelové alkaloidy
5 (ergot alkalms)
‘: 0
N
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H —
5 i o4 O OH O
v} P R Altemarial o Dr4| Dlﬂ
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R 0 "o | ont | "
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Enniatiny pra—" metabolity
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ernariove mykotoxin U
mykotoxiny
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I Mykotoxiny v ovoci

0. _OH
N o
H
“CH

Patulin

a

Ochratoxin A°

Plisné rodu Aspergillus
Penicilium — poSkozené,
prezralé plody

Indikator Spatnych
vyrobnich postup

Ovoce (jziilka, hrusky,
pomeran ée, meru nky,..)

Tepelna stabilita, kyselé
prost redi

Ovocné vyrobky (dzusy, kompoty)

VSCHT PRAHA

Plisné rodu Aspergillus
Penicillium

Ovoce (jblka,
hroznoveé vino,..)

Tepelna stabilita

Ovocné vyrobky
(dzusy, vino, rozinky)

Prokazana toxicita obou
mykotoxin

— maximalni limity
(Narizeni 1881/2006/ES)




]
| Limity v obilovindch  (Narizeni 1881/2006/ES)

Deoxynivalenol (") Hg/kg

Nezpracované obiloviny (%) (1), jiné neZ péenice tvrda, 1250
oves a kukuiice

Nezpracovana pienice tvrda a oves (1#) (1) 1750

Obiloviny uréené k pfimé lidské spotfebé, obilna mouka, 730
otruby a klicky ve formé koneéného vyrobku uvadéného
na trh pro piimou lidskou spotiebu kromé potravin
uvedenych v bodech 247 248 a 249

Peéivo (véetnd malého bézneého peéiva), jemné a trvanlivé 500
pecivo, susenky, svatinky z obilovin a snidafiové cere-

alie

Obilné pitkemy a ostatni piikemy uréené pro kojence 200

a malé déti @) ()

Ochratoxin A Hg/kg

Nezpracované obiloviny 3.0

Obilné piikrmy a ostatni piikemy uréené pro kojence 0,50
a malé déu (%), ()

VSCHT PRAHA



NARIZENi KOMISE (ES) &. 401/2006
kterym se stanovi metody odbéru vzorkl a metody analyzy pro uredni
kontrolu mnozstvi mykotoxintli v potravinach

Pocet diléich vzorkia, které maji byt odebrany, v zavislosti na hmot-
nosti Sarze obilovin a vyrobki z obilovin

Hmotnost Sarze (tuny) Podet dildich vzorki Hrmotanst 5“‘[1['; ';“éh“ vzada
< 0,05 3 |
> 0,05-< 0,5 5 1
> 0,5-< 1 10 1
> 1-< 3 20 2
>3-< 10 40 4
> 10-< 20 60 .
> 20-< 50 100 10

VSCHT PRAHA



l MRM pro 288 pesticid @ + 38 mykotoxin @

Journal of Chromatography A, 1262 (2012) 8-18

Contents lists available at SciVerse ScienceDirect

Journal of Chromatography A

ELSEVIER journal homepage: www.elsevier.com/locate/chroma E st

Critical assessment of extraction methods for the simultaneous determination of
pesticide residues and mycotoxins in fruits, cereals, spices and oil seeds
employing ultra-high performance liquid chromatography-tandem

mass spectrometry

Ondrej Lacina, Milena Zachariasova, Jana Urbanova, Marta Vaclavikova, Tomas Cajka, Jana Hajslova*

Institute of Chemical Technology, Prague, Faculty of Food and Biochemical Technology, Department of Food Analysis and Nutrition, Technicka 3, 166 28 Prague 6, Czech Republic

ARTICLE INFO ABSTRACT
Article history: This study addresses a current trend in chemical food safety control represented by an effort to inte-
Received 27 April 2012 grate analyses of various groups of food contaminants/toxicants into a single, high-throughput method.

Received in revised form 24 August 2012
Accepted 30 August 2012
Available online 5 September 2012

The choice of optimal sample preparation step is one of the key conditions to achieve good perfor-
mance characteristics. In this context, we investigated the possibility to expand the scope of the three
multi-analyte extraction procedures employed earlier in other studies for rapid isolation of either pes-
ticides or mycotoxins from plant matrices. Following procedures were tested: A — aqueous acetonitrile

gggc{;zf;esidues extraction followed by partition (QuEChERS-like method), B - aqueous acetonitrile extraction, and C
Mycotoxins — pure acetonitrile extraction. On the list of target analytes, we had 288 pesticides (including ‘trou-
Sample preparation blesome' acidic, basic and base-sensitive compounds) together with 38 mycotoxins (including all EU
Liquid chromatography-tandem mass regulated ones and many ‘emerging’ toxins on the European Food Safety Authority (EFSA) list). The
spectrometry matrices selected for the experiments, apple baby food, wheat flour, spices and sunflower seeds, repre-

sented various composition categories in terms of moisture, fat and extractable compounds (e.g. pigments
VECHT PRAHA and essential oils) content. In preliminary experiments, acceptable recoveries (70-120%) for most of
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