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UNAnED
Fhasenansanasendningy Nitroimidazoles Tuly lngnatia LC-MS/MS  Ianuni1snsivdey
AUlEle TngenuuutagAiun1MINLLINIUes Commission Implementing Regulation (CIR)
(EU) 2021/808 Faanunsnfuduriauazmuiunavesansandangs Nitroimidazoles $1121 7 wila
lAun Dimetridazole (DMZ), Ronidazole (RNZ), 2-hydroxymethyl-1-methyl-5-nitroimidazole
(HMMND)  Ju hydroxyl  metabolites  ¥99&13MAA19 Dimetridazole  wag Ronidazole),
Ipronidazole (IPZ), Ipronidazole-hydroxy (IPZ-OH) \Ju hydroxy metabolites v89a15ANA1
lpronidazole), Metronidazole (MNZ) uag Metronidazole-hydroxy (MNZ-OH) (8u hydroxyl
metabolites vasa1snNAIIMetronidazole) Frapuiduduiildanuiifiaududunsaunaginis
gausU agluyae 0 - 2.0 pg/kg (@w3Ua1s DMZ, RNZ, IPZ, IPZ-OH, MNZ, tag MNZ-OH) uaz 0 -

4.0 pg/kg @msuans HMMNID 8asigiinnnuliiiesanefaginusunaaisunazvlaniuaiinue

Msfindunavaaeuiiseiuaudoiu 99% (CCOL vadans DMZ, RNZ, HMMNI, IPZ, IPZ-OH, MNZ,
way MNZ-OH 1wi1Au 0.22, 0.21, 0.42, 0.22, 0.22, 0.22 way 0.21 pg/ke MUAIAU AIAINNLLULAY
ALY HumInaTinsUsEiuanssouges CR (EU) 2021/808 agulaiinisimsgsidianiy

wnganlunslddudurdawasmUsunnvesarsanaisendningy Nitroimidazoles 3 7 wiinluly

v fal o 14
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Method Validation of Confirmatory Method for Nitroimidazoles Residues in Egg
by LC-MS/MS

Onuma Peenta Phatchaya Chueasrisiri Worrawut Wuttasri Tara Tipman Varaporn Raksaphon

Abstract
The confirmatory method for nitroimidazoles residue in egg by LC-MS/MS was validated
according to Commission Implementing Regulation (CIR) (EU) 2021/808 which could identify
and quantify seven compounds of nitroimidazoles including Dimetridazole (DMZ),
Ronidazole  (RNZ),  2-hydroxymethyl-1-methyl-5-nitroimidazole ~ (HMMNI)  (hydroxyl
metabolites of Dimetridazole and Ronidazole), Ipronidazole (IPZ), Ipronidazole-hydroxy (IPZ-
OH) (hydroxy metabolites of Ipronidazole), Metronidazole (MNZ) and Metronidazole-hydroxy
(MNZ-OH) (hydroxyl metabolites of Metronidazole). The working range which linearity is in
the acceptable criteria are as range of 0-2.0 pg/kg for DMZ, RNZ, IPZ, IPZ-OH, MNZ, and

MNZ-OH, and 0-4.0 pg/kg for HMMNI. The decision limit (CCQL) of the method at 99%
confidence level for DMZ, RNZ, HMMNI, IPZ, IPZ-OH, MNZ and MNZ-OH were 0.22, 0.21, 0.42,
0.22, 0.22, 0.22 and 0.21 peg/kg, respectively. The accuracy and precision of seven
compounds were satisfied according to CIR (EU) 2021/808 criteria. In conclusion, the method
is suitable for identify and quantity seven nitroimidazoles residues in egg, which fulfils the

objective of this experiment.

Keywords: Method Validation, Nitroimidazole, Egg, LC-MS/MS
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uni
a13ndu Nitroimidazoles Liunguenujdiuslusdafinisuiunldlunisdesiu
Larnwlsafndounsuialudn’ Wy Histomoniasis way Coccidiosis TudniUn, Trichomoniasis Tu
1a nselle wag haemorrhagic enteritis Tugns dsdesasdoindnnantmlunisiengids(carcinogenic)
LagnanIsNaewug (mutagenic) (BVL, NIIM_009., 2019) ananglsy (Commission Delegated

Regulation(EU) 2022/1644) 33l¢alansnau Nitroimidazoles oglungu A2(c) Safuansdesi

a

(Prohibited substances) laildsuaygnlildludninndnemis uwazuszniensudedailinvunan

MRL Tule etiudavunualsane1ge1dn? (Zero Tolerance)

o o

dmsUTBnaaeuliansngu Nitroimidazoles azgnaninaenunanly ¢ae Ethyl acetate 31Nt

o QI L Y v

inFsanmussmelrsnsLialulasiau i Hydrochloric acid wazA9nlagdunie Hexane mﬂﬁ?u
¥dsainun clean up tngldwadia Solid Phase Extraction (SPE) #¢ cartridee %ila Strong cation
exchange iiordnasanysn (interfere) flonasuniunanisvngey antuthasainllssmeustee
wAalwlasiau Wfin 0.05% Formic acid uwdthaswadnluinsziuenarsineld HPLC radul viin C18
LaTMIININATIERYLN LazUSuae5ae Triple Quadrupole Mass Spectrometer ESI positive

MRM mode

1.9ngUszaen
A Y ada ¢ Y o & . . ' a
\ensavaeuauldlaveisinsgviaisanAendningy Nitroimidazoles Tuly lneimadia
LC-MS/MS  au19guduindsianuvanzaudndaussausine wanzauiunisidau (Fitness for
purpose) @NMNOATINANTINANYIERTLAFRINIT Minimum  Method  Performance Requirements
(MMPR) (13asi1nIneg19atioea3anilaveas MMPR) Lagiiunasin1uuuInfinugnssuisnisylsy

Commission Implementing Regulation (EU) 2021/808

2.98UU"¢

ATaUARUNIIRTIvERUANLElAYeIIs AT g sAnAednd Nitroimidazoles Tuld Tag
WwAdA LC-MS/MS 91u7u 7 @15 bewA Dimetridazole  (DMZ),  Ronidazole  (RNZ),  2-
hydroxymethyl-1-methyl-5-nitroimidazole (HMMNI) (.01 hydroxyl metabolites v89a15ANATS



Dimetridazole &% Ronidazole), Ipronidazole (IPZ), Ipronidazole-hydroxy (IPZ-OH) W
hydroxy metabolites U94@130nAN Ipronidazole), Metronidazole (MNZ) Wag Metronidazole-
hydroxy (MNZ-OH) (Ju hydroxyl metabolites ¥898159NA1S Metronidazole) AUWUINRA

ﬂmzﬂi'ﬁm%ms@iﬂ Commission Implementing Regulation (EU) 2021/808

3 Ustleviiiandnasldsu
1. 1#A8mAmsedansandnaendad Nitroimidazoles Tuld lngimadia LC-MS/MS fiflaany
winzand iUl duIsEudy wazunasinusINARMENTINIEN158LsU CIR(EU) 2021/808
2. ansnt s laneiunsnsRaualdldud lulddmiunmInnaiesgsidedng
lufianssusne vesdtinesideununmausUadnilasgagndesiasivanyay
4.35adun"s
4.1. p9v¥adnareUsyq (m/2) MRnnnuvasiuiaUszquinuuudidninsaiusd (Esi+) lag

NUaLdenUDIANs Nitroimidazoles AakAAILUAITIN 1

A5199 1 S18a2LDAYIE1TRNA9ENERT Nitroimidazoles @MMSUNITIASIZAAIELATDY LC-MS/MS

fv%0 SCIEX $u API 4000 (DLD5) uaz $u Tripple quad 6500+ (DLD12)

Molecu LC-MS/MS (DLD5) LC-MS/MS (DLD12)
.. » 4. lar Product ion Rt Product ion Rt
a1y YDE3 YLD Precursor Precursor
Weight (min.) (min.)
(/mob) ion 1° 2° ion 1° 2°
1 Dimetridazole DMZ 141.13 142.15 95.90 81.10 7.08 142.00 96.10 81.20 7.03
2 Metronidazole MNZ 171.15 172.25 128.05 82.15 557 172.00 128.00 82.10 5.56
3 - Metronidazole-hydroxy MNZ-OH 187.15 188.30 125.95 122.95 461 188.00 126.20 123.20 4.66
4 J'::’ Ronidazole RNZ 200.15 201.23 140.10 55.16 5.75 201.00 140.20 54.90 573
5 £ HMMNI HMMNI 157.10 158.00 143.10 55.10 5.38 158.00 140.20 55.30 5.40
6 lpronidazole IPZ 169.18 170.25 124.10 109.20 9.58 170.00 124.10 109.10 9.47
7 Ipronidazole-hydroxy IPZ-OH 185.18 186.27 168.15 122.00 7.67 186.20 168.10 122.00 7.59
8 Dimetridazole-D, DMZ-D, 144.15 145.15 - 99.10 7.05 144.90 - 99.30 6.98
o | Metronidazole- "G, N, | MNZ-"C, TN, | 17512 176.10 - 13200 | 5.54 175.25 - 13120 | 553
10 _fél Metronidazole-OH-D, MNZ-OH-D, 189.17 190.30 - 127.95 4.58 190.00 - 128.00 4.63
11 Z"N Ronidazole-D, RNZ-D, 203.17 204.23 - 143.10 5.73 204.10 - 143.10 5.70
12 g HMMNI-Ds HMMNI-D5 160.15 161.30 - 143.10 5.36 160.90 - 143.10 5.37
13 E lpronidazole-Ds IPZ-D, 172.18 173.25 - 127.15 9.56 173.10 - 127.20 9.44
14 Ipronidazole-OH-D, IPZ-OH-D, 188.20 189.26 - 171.15 7.65 189.10 - 171.20 7.56

1%
P

4.2. a1siadl 81519551 wazTangunsal Ml
4.2.1 @siadiinsm HPLC lein Acetonitrile (ACN), Formic acid waz Deionized water
4.2.2 @5uATiingm AR 139 reagent lawn Ethanol, Ethyl acetate, Methanol, Hydrochloric

acid, Ammonia Llay Hexane




423 @19PIFIU o Internal standard WeENTANANS 7 @15 SinrmuIavsliidesndd
95%
4.2.4 Strong Cation Exchange SPE Cartridge 150 mg/6 ml
4.2.5 Centrifuge tube vu1m 50 ml
4.2.6 Pasteur pipette w110 150 mm
4.2.7 Vial @ m3on insert uagel crimp cap w119 400 pl
4.2.8 Filter Nylon 9u1® 0.2 um tkag PVDF 9U1m 0.2 um
4.2.9 HPLC Columns: B%a Agilent ':;"u ZORBAX %ilp SB-C18 vu1e Diameter 4.6 mm,
Length 150 mm, Particle size 3 um
4.2.10 \w3psilaunzgunsal fal 1edos LCMS/MS Fsusznousas
4.2.10.1. HPLC: Pump, Degasser, Autosampler, Column oven, Controller ?jﬁa Shimadzu ’éu
20 A series (DLD5) uaw HPLC 890 Shimadzu $u 40 A series (DLD12)
4.2.10.2. Detector: Triple Quadrupole Mass Spectrometer detector 8 aSCIEX ’éu
API 4000 (DLD5) e SCIEX §u Triple quad 6500+ (DLD12)

4.3, \A309 LC-MS/MS 8% SCIEX $u API 4000 (DLD5) way fu Triple quad 6500+ (DLD12) l¢f
anmefiwngay fil
4.3.1 HPLC 8% Shimadzu Ju 20 A series, Detector 898 SCIEX §u APl 4000 (DLD5)
4.3.1.1 HPLC conditions
- Columns: 8%e Agilent iq'u ZORBAX il SB-C18 wu1m Diameter 4.6
mm, Length 150 mm, Particle size 3 pm
- Flow rate: 0.6 ml/min
- Injection volume: 25 pl
- Run time: 13 min
- Mobile phase:  Line A: Deionized water

Line B: Acetonitrile



a519T 2 LC gradient schedule

Total time Flow rate Mobile phase Line A Mobile Phase Line B
>tep (min) (mYmin) (%) (%)
1 0.00 0.6 90 10
2 4.00 0.6 70 30
3 6.00 0.6 60 40
a4 8.00 0.6 5 95
5 10.00 0.6 5 95
6 10.50 0.6 90 10
7 13.00 0.6 90 10

4.3.1.2 Mass Spectrometer method properties

Period

Duration

Cycle time

Delay time

Scan type

Polarity

Resolution Q1
Resolution Q3
Intensity Threshold
MCA

Gas 1

Gas 2

Curtain Gas (CUR)
Collision Gas (CAD)

lon Spray Voltage (IS) :

Temperature (TEM)

Entrance potential

1

13.027 min
1.5602 secs
0.0 secs
MRM
Positive
UNIT

UNIT

0 cps

No

65

50

20

6

5000.0
500.0




A9 3 Mass schedule DLD5 8%e SCIEX u API 4000 (DLD5)

Q1 Mass Q3 Mass Time DP CE CXP
Compound
(amu) (amu) (msec) (volts) (volts) (volts)
DMZ 142.15 81.10 60 40 37 4
142.15 95.90 60 40 24 5
DMZ-D3 145.15 99.10 60 41 23 6
MNZ 172.25 82.15 60 35 36 4
172.25 128.05 60 35 19 7
MNZ-"C,, N, 176.10 132.00 60 50 20 8
MNZ-OH 188.30 122.95 60 32 14 8
188.30 125.95 60 32 24 8
MNZ-OH-D2 190.300 127.95 60 32 24 8
ANZ 201.23 55.16 60 20 37 2
201.23 140.10 60 20 19 8
RNZ-D3 204.23 143.10 60 16 17 8
HMMN 158.00 55.10 60 51 29 3
158.00 143.10 60 31 17 8
HMMNI-D3 161.30 143.10 60 31 19 10
p7 170.25 109.20 60 41 25 6
170.25 124.10 60 41 25
IPZ-D3 173.25 127.15 60 31 27
IP7-OH 186.27 122.00 60 31 33 18
186.27 168.15 60 31 19 10
IPZ-OH-D3 189.26 171.15 60 36 19 10

4.3.2 HPLC: 8%e Shimadzu U 40 A series, Detector: §va SCIEX U Tripple quad 6500+

(DLD12)
4.3.2.1 HPLC conditions

- Columns: 8%e Agilent i;u ZORBAX %l SB-C18 wu1m Diameter 4.6

mm, Length 150 mm, Particle size 3 pm
- Flow rate: 0.6 ml/min
- Injection volume: 5 pl

- Run time: 13 min

- Mobile phase:  Line A: Deionized water

Line B: Acetonitrile




a1579ft 4 LC gradient schedule

Total time Flow rate Mobile phase Line A Mobile Phase Line B
>tep (min) (mVmin) (%) (%)
1 0.00 0.6 90 10
2 4.00 0.6 70 30
3 6.00 0.6 60 a0
a4 8.00 0.6 5 95
5 10.00 0.6 5 90
6 10.50 0.6 90 10
7 13.00 0.6 90 10

4.3.2.2 Mass Spectrometer method properties

Period

Duration

Cycle time

Delay time

Scan type

Polarity

Resolution Q1
Resolution Q3
Intensity Threshold
MCA

Gas 1

Gas 2

Curtain Gas (CUR)
Collision Gas (CAD)

lon Spray Voltage (IS) :

Temperature (TEM)

Entrance potential

1

7.294 min
1.4302 secs
0.0 secs
MRM
Positive
UNIT
UNIT

0 cps

No

60

60

35

8

5500.0
500.0

10




15197 5 Mass schedule Btfo SCIEX ju Tripple quad 6500+ (DLD12)

Q1 Mass Q3 Mass Time DP CE CXP
Compound
(amu) (amu) (msec) (volts) (volts) (volts)
142.00 81.20 60 30 35 10
DMZ
142.00 96.10 60 30 23 11
DMZ-D3 144.90 99.30 60 41 23 12
172.00 82.10 60 30 33 15
MNZ
172.00 128.00 60 30 20 7
MNZBC2,15N2 175.25 131.20 60 31 21 8
188.00 123.20 60 35 23 12
MNZ-OH
188.00 126.00 60 35 24 8
MNZ-OH-D2 190.00 128.00 60 26 23 18
201.00 54.90 60 20 28 6
RNZ
201.00 140.20 60 20 17 13
RNZ-D3 204.10 143.10 60 26 16 17
158.00 55.30 60 20 25 9
HMMNI
158.00 140.20 60 20 16 9
HMMNI-D3 160.90 143.10 60 a5 18 17
P7 170.00 109.10 60 50 25 13
170.00 124.10 60 50 24 14
IPZ-D3 173.10 127.20 60 60 26 17
186.20 122.00 60 40 28 14
|PZ-OH
186.20 168.10 60 40 19 15
IPZ-OH-D3 189.10 171.20 60 a0 19 22




[

4.4. TuRBUNSANAAIINANENERIngY Nitroimidazoles Tuld Inemeailia LC-MS/MS dall

Flow chart : n13afinansandeedaingy Nitroimidazoles luld lnainatla LC-MS/MS

Weigh 5.0+0.05 ¢ in to centrifuge tube 50 ml, spike STD and IS, let stand for 10 min before extract

l

Add 20 ml ethyl acetate, vortex ~1 min

l

Centrifuge 9,000 rpm 5 min 4 °C, transfer supernatant to centrifuge tube 50 ml

!

Sample repeat again with 10 ml ethyl acetate

!

Evaporate to dryness with nitrogen 38+2 °C

!

Reconstitute by adding 5 ml 0.1M HCl vortex ~1 min

l

Add 10 ml n-hexane, shaking hand 50 times

l

Centrifuge 12,000 rpm 5 min 4 °C, upper hexane layer discarded

l

Solid Phase Extraction: SPE, %1im Strong cation exchange, 6 ml
Conditioning: 5 ml MeOH
5 ml Water

l

Sample Loading: Load sample

|
Washing: 5 ml 0.1M HCl

5 ml MeOH
5 ml 5% NH; in water

l

Elution: 5 ml 5% NH; in water: MeOH (20:80)

l

Evaporate to dryness by nitrogen 38+2 °C

l

Reconstitute the sample with 0.05% formic acid in water 400 pl

l

Filter with nylon membrane filter 0.22 um

l

Inject to LC-MS/MS



4.5, ANWIAIANUTUTUAAATIENAAUAINTATLATIEV A LloMnuaTEAUAUTNTUNAE

7152980 UANULTLAVD9ATNAFIU NUINTARNBNISNAADULAAIAINANTINNA 6 @9 EURLS

AU

Minimum Method Performance Requirements (MMPR) Guaﬂmimﬂﬁwmju Nitroimidazoles oA

Dimetridazole (DMZ), Metronidazole (MNZ), Metronidazole-hydroxy (MNZ-OH), Ronidazole (RNZ), 2-

hydroxymethyl-1-methyl-5-nitroimidazole (HMMNI), lpronidazole (IPZ) wag lpronidazole-hydroxy (IPZ-

OH) Wity 1 pg/kg Tudeenala Jsmunuaseauanudnduinesnsnsisaeunuldlaveisnaasu

Aawanslumis1an 7 Tngd19deannaArninududuniganisnaaouaiunsaiinsieila (Lowest

calibrated level)

mswﬁ 6 A1 Lowest calibrated level (LCL), Molecular weight, Precursor ion Wag Product ion

YDA IINANEFRINGY Nitroimidazoles
Molecular Product ion
o 4 . LCL Precursor
a1nu YB§T Y2ed weight
(ug/kg) jon 1° 2°
(g/mol)
1 Dimetridazole DMZ 0.2 141.13 142.20 95.90 | 81.10
2 Metronidazole MNZ 0.2 171.15 172.30 128.10 | 82.20
3 Metronidazole-hydroxy | MNZ-OH 0.2 187.15 188.30 | 125.90 | 122.90
a4 Ronidazole RNZ 0.2 200.15 201.20 140.10 | 55.20
5 HMMNI HMMNI 0.4 157.10 158.00 140.10 | 55.10
6 Ipronidazole IPZ 0.2 169.18 170.30 | 124.10 | 109.20
7 Ipronidazole-hydroxy IPZ-OH 0.2 185.18 186.30 | 168.10 | 122.00

A3 7 AMNUATTAUNITAUAITUINGFIU 3 526U AB 1 LCL, 2 LCL wag3 LCL hagssiunisiiy

#1511M351UNAY Nitroimidazoles Wynauyilngns

. 4 L LCL ALY (ug/kg)
a1mnu U&7 U2Yd
(pg/kg) 1LCL 2LCL | 3LCL
1 Dimetridazole DMZ 0.20 0.20 0.40 0.60
2 Metronidazole MNZ 0.20 0.20 0.40 0.60
3 Metronidazole-hydroxy | MNZ-OH 0.20 0.20 0.40 0.60
il Ronidazole RNZ 0.20 0.20 0.40 0.60
5 HMMNI HMMNI 0.40 0.40 0.80 1.20
6 Ipronidazole Pz 0.20 0.20 0.40 0.60
7 Ipronidazole-hydroxy IPZ-OH 0.20 0.20 0.40 0.60




4.6. m"’nﬁumﬁmuLLu’mwuaqmmg’mmﬂaa‘wquiiﬂ Commission Implementing
Regulation (EU) 2021/808 of 22 March 2021 Taermusmsiilmesfiavasiaaunildls sl
4.6.1 |dentification
4.6.1.1 Identification points (IP)
4.6.1.2 Retention Time (Rt) / Relative Retention Time (RRt)
4.6.1.3 Signal-to noise (S/N) ratio
5.1.4 lon ratio
4.6.2 Quantification
4.6.2.1 Calibration curves (Linearity wag Working range)
4.6.2.2 Trueness (Accuracy)
4.6.2.3 Precision (Repeatability wag Within-laboratory reproducibility)
4.6.2.4 MDL & MQL
4.6.2.5 CCa
4.6.3 Selectivity/ Specificity
4.6.4 Ruggedness
4.6.5 Relative matrix effects

4.6.6 Stability in solution and matrix

4.7. Wenlunsasivaeunululavesisnadeu

4.7.1 wisuiiegsdmsunsIvdeuaultlave ISnadeuIILIU 21 Flpens

4.7.2 wisudegeluln 1 feg1s dmsuni Standard matrix calibration curve 6 Sgfiu
sefuaz 1 vaealagiAuaisngu Nitroimidazoles fisgfiuamidadiu 0.0 LCL, 1.0 LCL, 2.0 LCL, 4.0
LCL, 8.0 LCL &a¥ 10.0 LCL mmmsﬂaﬁ 8

4.7.3 1384 Reagent Blank (RB) 1 viaan

4.7.4 \wEsufegailiinasazatsnnnsgungy Nitroimidazoles szfumnanduduiiaula
A9 0.0 LCL, 1.0 LCL, 2.0 LCL wag 3.0 LCL szsuaz 7 vaen lnousavvasndusiogeiunndiaiy
(4 536U x 7 viaen = 28 waen) luiitae fmunszsuALLdY Group 17 0.0, 0.20, 0.40, 0.80,
1.60 waw 2.00 pg/ke srAuUANULLL Group 2 7 0.0, 0.40, 0.80, 1.60, 3.20 uay 4.00 pg/kg AN
AN597 8

4.7.5 yn1svaaeunuIsnadauansnnAetdningy Nitroimidazoles  luld lnawaila

LC-MS/MS



M19197 8 NSANANTaraIeNINIgIU (Standard Wag Internal standard) nga Nitroimidazoles aslu

fegala 5 NSy

. s U3u1ms STD | U3u1as IS
y . ANUYNVU (pg/kg) da da
Y9N AdY (uL) AdY (uL)
4 f9819 STD
waeau | YAN1IAHBUY . STD
5.00 + 0.05 (Mixed) . STD (Mixed) | IS (Mixed)
(g) 6 @19 7 @19 7 @19
(Group 2)
(Group 1)
1 STD(M) 0.0 LCL 5.00 0.0 0.0 ity 100
2 STD(M) 1.0 LCL 5.00 0.20 0.40 20 100
3 STD(M) 2.0 LCL 5.00 0.40 0.80 40 100
4 STD(M) 4.0 LCL 5.00 0.80 1.60 80 100
5 STD(M) 8.0 LCL 5.00 1.60 3.20 160 100
6 STD(M) 10.0 LCL 5.00 2.00 4.00 200 100
7 RB - - el Taidia
Sample Blank -
8-14 5.00 0.0 0.0 Tailfia 100
(0.0 LCL)
Spike sample 1
15-21 5.00 0.20 0.40 20 100
(1.0 LCL)
Spike sample 2
22-28 5.00 0.40 0.80 40 100
(2.0 LCL)
Spike sample 3
29-35 5.00 0.60 1.20 60 100
(3.0 LCL)

vanews): * STD (Mixed) solution 7 compounds Usgnatde ansanassiu 2 ngu Suunenummandatu doi
Group 1 g DMZ, MNZ, MNZ-OH, RNZ, IPZ Wag IPZ-OH AMutdstu 50 ng/ml
Group 2 A9 HMMNI AULULUW 100 ng/ml
* IS (Mixed) solution 7 compounds Usenaudig a1sunnsgiu DMZ-Ds, MNZ-"C, N,
MNZ-OH-D, RNZ-D; HMMNI-D5, IPZ-Ds, k8% IPZ-OH-D;, @21 U171 100 ng /ml
4.7.6. MIMNERBS Identification
4.7.6.1 Identification points (IP)
ArLUU Identification points mmmmsﬁawqu‘lsﬂ (Commission Implementing
Regulation (CIR) (EU) 2021/808 of 22 March 2021) fvualiansfivnuld sedldizfilanzuuy
Identification  points 88191408 5 AZLUL lABAzLLY Identification  points  LHAAZIBLAAINIL

M1579% 9




A1397 9 N1SARAZLLLL Identification points per technique

Technique Identification points (IP)
Separation (mode GC, LC, SFC, CE) 1
LR-MS ion 1
Precursor ion selection at <+0.5 Da mass range 1 (indirect)
LR-MS" product ion 1.5
HR-MS ion 1.5
HR-MS" product ion 2.5

nsawand 1P Iagldimedia LC-MS/MS Tun1siasigsiansngu Nitroimidazoles
LC technique =11IP
1 precursorion =11P
2 product ions  =31IP(2x 1.51P)
shuvimun identification points = 5 IP §93W1UA NN
4.7.6.2 Retention Time (Rt)/ Relative Retention Time (RRt)
Retention Time (Rt) %84 Peak analyte ¥83i10¢14 fiadagluyat + 0.1 min dlawfieuiu
Aade Rt ¥93%YM Standard calibration curve LLaﬁ%ﬁﬁmﬂ% Internal Standard 34AB9AUIU
§931d21uv09 Rt 89 Peak analyte e Rt ¥94 Peak internal Standard (RRY) Fsssaglutiag 1%
Seiflsuduriads RRt vesn Standard calibration curve

4.7.6.3 Signal-to-noise (S/N) ratio

'
=1

9nIIEIUTENINHUNLANA (peak area) %IBAIINFIVDINA (peak height) #lAaN

[

Product lons wasansiiaulafiudyaiasuniu (SN ratio) adedir »3:1

4.7.6.4 lon ratio

Snsrdrlovsussnineiiuiléin (peak area) “30AUGIVRsiiA (peak height) ¥aq
Secondary ion (29 ffu Primary ion (19 Inefiafesuuduinifeensuldliiu +40% dafieuiu
Alade lon ratio V89" Standard calibration curve

4.7.7. MUINMATMNSIEMBS Quantification

4.7.7.1 Calibration curves (Linearity wag Working range)

Linearity () waig Working range vadiavnaauansanAsendningu Nitroimidazoles Tuly 1ne
wadla LC-MS/MS amnldiainnis3iasient Standard matrix calibration curve 1 §108719 6 Sz
anududu seduanududuas 1 vasn aue1sed 8 udinanishasizidildluaiansan

ANMUFURUS TEUIIANT LT UL AT N UNURdlATUlaLASY WaAnw AL TuEURTY AFuUSEANS

anduius (Correlation coefficient, r)



4.7.7.2 Trueness (Accuracy) nsvadeUegld Fortified sample (Spiked sample) lagiin
fhegrsUasnasuANansngy Nitroimidazoles Aszfumnudiadiuiidinu fio 1.0 LCL, 2.0 LCL way
3.0 LCL lufidde mvussziumnududy Group 171 0.20, 0.40 way 0.60 pg/ks waESERUAY
g Group 2 71 0.40, 0.80 wag 1.20 pe/ke Tngluusazsyiumududuinisinsed 7 fegis

WAIATUIIINAT ATUIUNIAT % recovery taaldinuginiseensuniy a1s1e9 10

A1519% 10 naeinsUszidiu Accuracy (Trueness) by Recovery MULINRAMENTTINSN5ELsU (CR
(EU) 2021/808 of 22 March 2021)

Mass fraction Range
< 1 pg/kg -50% to +20% (50-120%)
> 1 pgrke - 10 ug/ke -30% to +20% (70-120%)
> 10 pg/kg -20% to +20% (80-120%)

4.7.7.3 Precision

1) Repeatability

{Asansnau Nitroimidazoles Mszduienduiildm Trueness sedupudatuiidn
#9 1.0 LCL, 2.0 LCL ua 3.0 LCL Ainsisviseduay 7 feg1s siovan 3 gamsvndey viin1sliase
ANINAILRAY (Mean), Standard Deviation (SD) way % Coefficient of Variance (% CV) 03981
ynszAumsiiy Tasanududuiissiu 2.0 LCL sgasannzfnbifinaudsundas wu 1Hneei
flseu 20 LCL fieamuientia 3 4m Awansm Overall Awads (Mean), Standard Deviation (SD)
uaw % Coefficient of Variance (% CV) vasmsvndauia 3 ads Ingldinaminisseususmu maedt 11

2) Within-laboratory reproducibility

{Anansnaal Nitroimidazoles fisyuifienfudildsn Trueness Aszdumnuidaduiidnm
#® 1.0 LCL, 2.0 LCL uaw 3.0 LCL Anveviszdivay 7 fegna 3 yammaaeu lasananduduiisysiu
1.0 LCL 2wdimsiasu Condition si1eq Wildunndign (:1eaziBeanisivdeu Condition lumsvaseu
4 3 YAN1INAADY fisgfu 1.0 LCL mumnsnait 1) 1wy waew Lot ansiall, Waey Matrix blank,
Wasu AT ViAo Lot ansunsgu WuduBniaiininudsuaies LCMS/MS Tnglunis
viedeUYedl 1 uay 2 aviimsandieiies LC-MS/MS DLD12 dunisvadeuyndl 3 dnseledes
LC-MS/MS DLD5 #nunauvin Overall Aiade (Mean), Standard Deviation (SD) wag % Coefficient of

Variance (9% CV) 999msva@aund 3 A59 ngltinaein1seaususumsnan 12



A1319% 11 eazdenn1siUdeu Condition Tun1snaaeuiia 3 gan1snasaey Asedu 1.0 LCL

ASNAEaU LA589 LC-MS/MS GREGH gvio Lot
y Ethyl acetate(AR) Loba Chemie B44899T2302
NINAFDUYAN 1 DLD12
n-Hexane (AR) RCI Labscan 23080045
5 Ethyl acetate(AR) RCI Labscan 24070363
NINAFDUYAN 2 DLD12
n-Hexane (AR) RCI Labscan 25030227
5 Ethyl acetate(AR) Scharlau 21365107
NMINAFDUYAN 3 DLD5
n-Hexane (AR) RCI Labscan 24030390

T 12 1nassinsussdiu Precision amlsRnaiznssiiBmsglsy (R (EU) 2021/808 of 22 March 2021)

Mass fraction Reproducibility (% CV) Repeatability (% CV)**
> 1000 pg/kg 16 11
> 120 - 1000 pg/ks 22 15
10 - 120 pe/kg 25* 17
< 10 pg/ke 30* 20

e * Wuiles Guide line wazmssinaawinfiaziila

** Repeatability M5+ 2/3 184 reproducibility 1esnin wae repeatability #o1n31 reproducibility

4.7.7.4 MDL & MQL
theoehslalivasnansnga Nitroimidazoles uifnansuasg1uia 7 ang fisedy
1.0 LCL I@Sﬁ LCL w®99@19 Dimetridazole, Metronidazole, Metronidazole-hydroxy, Ronidazole,
lpronidazole k&g Ipronidazole-hydroxy fisziu 1.0 LCL iU 0.20 pg/ke @3 HMMNI isesu 1.0
LCL Wiy 040 pg/ke shnsdiasgsivianun 3 YANSVAADU Yoy 7 feg1e Ty 21 frees
Ansgimeanandudureausiazinegne maAadsuazAlonuunnggiu deluduiue MDLuag
MOL ¢isid

AsaniianansansIvriaasle (Minimum Detection Limit ¥3e MDL)
MDL = tgg(n1) X SD (iile Degree of freedom = (n-1))

AFanaLsnduduUsuIvesEsts (Minimum Quantitation Limit %38 MQL)

MQL = 3 xMDL




4.7.7.5 Decision limit (CCa)
theneenslylivasaasunfnaisngy Nitroimidazoles fisgfummunduduiang
A 1.0, 2.0 Way 3.0 LCL 1MIAS1EimIAUIUNTUYBUARZAI0819 ¥1AT SD Ve within-laboratory
reproducibility fiszeu LCL WWAmamAn CCo Tnedl LCL w9a1s Dimetridazole, Metronidazole,
Metronidazole-hydroxy, Ronidazole, Ipronidazole W& Ipronidazole-hydroxy fiszdu 1.0 LCL
WU 0.20 pe/ke @ HMMNI fisssiu 1.0 LCL wirifu 0.40 po/ke

ANUINISAnaY (Decision limit %158 CCOL)

gnsAwImi CCa @1915U Unauthorised substance

CCa = LCL + k(one-side, 99%) x (Combined) Standard Measurement Uncertainty at LCL

. k (one-side, 99%) = 2.33
; (combined) standard measurement uncertainty at LCL= SD within-lab

reproducibility at LCL

4.7.8 Selectivity / Specificity
Anneishetnaasnasetnaties 20 879 (n220) AnFaunasTNvEeviindnd uén
naaaudI Interfere sUNIUNTIATIzVviTeld (nglyd Sample Blank 7 fveE1e 91u3u 3 Yavaaey
shuvieva 21 faeehe) MnNIaNaaaulAUTNIIZARANgY Nitroimidazoles  faslinudyaas
(Peak) vosansmsgILTindu Juluuiian Retention Time (RY) V83en3NgY Nitroimidazoles 4 7 213
4.7.9 Ruggedness
AnwiAumunuresitnaaey tnsnaaounsiasundas Condition #i199 v83SM3
adeU 1101 3 factor  wavAsuulasinfiet 1wositnaaou S1uu 1 factor Inelfnansngy
Nitroimidazoles iszdfu 2.0 LCL wisilulumstiasesiganaaoud 3 (Batch 3) $1uau Factor a 2 41
saiaun 8 viaon Kail
4.79.1 gumnilutuneu Centrifuge 11 2 30U WasUN 4 °C 1Fu 25 °C
4.79.2 Qmmmumiigmwﬁqﬁgq 2 pds wWAsuan 38 °C 1 45 °C
4.7.9.3 Filter Nylon 4119 0.2 um Waswdu PYDF vun 0.2 pm
4.7.9.4 wiladhegslala Waswdu 1ida uazldunnsem
Tne %Recovery waz % Coefficient of Variance (% CV; Reproducibility) vasnanisviaaeuiilésos
TahA inausinisuszdiunuwnuRnuenssuEnsglsy (AR (EU) 2021/808 of 22 March 2021) rasmssii
10 uay 12
4.7.10 Stability
4.7.10.1 Stability in solution



Msfn¥ANUAIIveENsNEY Nitroimidazoles lugUansarane 81989371 BVL, EU and
National Reference Lab, Confirmatory method for the determination of nitroimidazoles in
muscle and plasma with LC-MS/MS NIIM.009.Version 2 of 30 July 2019. wuin 14 Ethanol 1Jusayin
avaneansngqy Nitroimidazoles
1) Stock solutions ledmifiuiigamad -20 °C fianuasiegsies 2 T

2) Standard solution

@

~fiszsumnundudi 100 ng/ul, 10 ng/ul war 1 ng/ul Wiedmiud N

3

)

4 °C fanuAsilpg19tes 1 U (Intermediate solution)

a

- fisgfuanuidiudu 0.1 ng/ul wageuidaduiiani1 Wedmiufigaumad
4 °C 1ANUAIRIDENUDY 6 Lhinu (Working solution)
3) Internal  Standards  fifin1sAnaannlelelny aansaldldauninasuans
AU UVINTAAEH
4.7.10.2 Stability in matrix
4.7.10.2.1 M3fnwIANUAIAIVRIEIINGY Nitroimidazoles  Tudaagsly Tneiin
fhetnildlnfivaonansumalduioreniu wiulwondy 5 dw Tnefhimdnusazaudos

~ | a & a v = ) | m o P
W EINDABNITILATIZIAIUTZ LA A DINTITANBIAIUAINUYDIANS hUd0e9l A Tund

1%
=]

oamniuazseaznanfifesnsanuiifel
- \fusnwiigamgdl 4°C
AV 3 4aaan fie Wesgdiiud, 3 u uee 7 u lumsdiengiaanga
Nitroimidazoles fosldiiagns 5 + 0.05 ¢ fatu tnindaesudazrdruavdoslitosnia 15 ndu udn
\Wsansnay Nitroimidazoles Ferududuszsu 20 Lol Tuiidl fio Group 1 0 0.40 pg/ke waz Group
2 #8 0.80 pg/ke 713 5 @
- Ausnwiiguvadl 25°C
Anwiaviun 3 9190 Ao IAseiiud, 3 U way 7 Su lumsd LATIZRENINGY
Nitroimidazoles fosldiiagns 5 + 0.05 ¢ fatu tnindaedurarduardoslitosnia 15 ndu udn
\Aansngy Nitroimidazoles Fenudaduszsu 20 LCL Tuild fo Group 1 #9 0.40 pg/kg wae Group 2
79 0.80 pg/kg

- iusnuitgaumnll -20 °C

Y

AINAIFIVEIAIINGY Nitroimidazoles Tulula 9198m13 Vokuev, M.et al.
(2024). “Storage stability study of metronidazole and hydroxymetronidazole in chicken eggs
by liquid chromatography tandem mass spectrometry.” Food Chemistry: X.25, P.1-8. Wu11
INNITANBIANNAIFIVDY Metronidazole (MNZ) and hydroxymetronidazole (MNZ-OH) i

a

Besziilulaln fenuasindunal 3 Wew Weowduilanagamagll —20 °C

Y



4.7.10.2.2 ndwniiu dhiegnwasaans fudseeniu 5 da undmnaiminiigesnis
AA5129 A 5 + 0.05 ¢ ilATEIMANLTITUYe ST xldamTTAs gL 5 Teya than
funasaALRdswaza % OV Wisliidunasilunisulana Stability

4.7.10.23 ntuhdnegei 5 i widdvasanaassmushminiigensinsey Ae
5 + 0,05 g Yrlufusnminumuszesanigomnisane el

- \Ausnunflgamnll 4°C Fadauas 3 viaen suszozfifesnsfine éavmn 15

yaon (5 @ x 3 aen) wdnfunulifgamndl 4°C auszezanfiivun (Short term, Mid-long
term WA Long term storage)

a v 1

- iiusnwfigungll 25°C dedauaz 3 vaon Aussesatfidesnisanw Tavmun 15

Y

a

yaon (5 @ x 3 aen) wdnfuinulifgamndl 4°C auszezanfifvun (Short term, Mid-long
term WA Long term storage)
471024 defwaiimnun Wisegeiiulivenis 5 daussnuniasizeimeann
dduvesans uddmnaaieds GesfiRmatmuaeddiiduiiinafildlifes)
4.7.10.2.5 ﬁwmmmmais‘ﬁuﬁmmL%’m%ummmi‘ﬁ'mﬁaagj (Analyte remaining (%)) 1o
Feufunadnszivessiesaiiws el
AUgAT  Analyte remaining (%) = G x 100/Cyep
Coy = Adsaududuiiiensld avnafidensinw
Croney = AMRRBANUETUT AT
Imammﬁm%’uﬁuaamiﬁmﬁaagj (% Analyte remaining ) fifuiaildwiazgaanan Weieudiuay
Wt uluieg1993AT 12U nas19eennudutuile (%) dosldiiu % v Within-lab

reproducibility (%CV,,r) l¢anua validation

N 13 wumsvnasaiiefnuaraiesvesansiudiaegluln Wiusnwiigamgl 4 °C uay 25 °C

< viaenil
F2YLIAINTTNY : : . : .
d7u 1 ad7uU 2 d9U 3 d47U 4 d9U 5
ATITAITUA /1 2/1 3/1 a/1 5/1
. 33U 1/2 2/2 3/2 4/2 5/2
4°C
7 U 1/3 2/3 3/3 a/3 5/3
. 33U 1/4 2/4 3/4 4/4 5/4
25 °C -
7 U 1/5 2/5 3/5 a/5 5/5




4.7.11 Relative matrix effects
4.7.11.1 Sinszsidhegsltlivasnansegneon 20 feg arnsswmnasiinn (aed
fhegslaidiu 3 yanaaouiiinm)
4.7.11.2 ¥imsafasegnalaonansiuiade 6.11.1 auflsiuneurou Make volume udaifis
a1snau Nitroimidazoles sy 2.0 LCL (uitiifoseiummandudiu Group 1 # 0.40 pg/ke, Group 2 71
0.80 pg/kg) Hag Internal Standard W&133 Make volume @78 Reconstitute Solution U3uas 400 il
Tnein5lAsesi Standard solution Aiszuanuttufeiumugiusg $1uau 1 naen fuumn
Overall Aade (Mean), Standard Deviation (SD) ey % Coefficient of Variance (% CV) 999 MF
(Standard normalized for 1S) lng % Coefficient of Variance (% CV) 984 MF (Standard

normalized for IS) laitAiu %CV 489 Reproducibility ANUANST 12

5. HANTNARDY
5.1 Identification
5.1.1 Identification points (IP)
nswIn IP lngldmatia LC-MS/MS TunmisinsigiansanAnsendningu

Nitroimidazoles

LC technique =11IP
1 precursor ion =11IP
2 product ions =3IP(2x151IP)

S2U19%UA Identification points = 5 IP fi936UALNUA

5.1.2 Retention Time (Rt) / Relative Retention Time (RRt) Wag lon ratio



mswﬁ 12 uansA1 Rt (min), RRt, lon ratio way S/N (Secondary ion)

c Rt (£0.10 min) RRt (£1%) % lon ratio (+ 40%) S/N 23
Analyte (H:;(: ) dounaut | Yasmadild daanaua Faamadile daanaua Yamadile Paamadile
Asgausuy Ansgausy Aseausu
0.2 6.88-7.18 6.97-7.10 1.004-1.016 0.994-1.007 16.55-39.94 25.00-30.42 17.1-34
DMZ 0.4 6.88-7.18 6.97-7.10 1.004-1.016 0.994-1.007 16.55-39.94 26.07-28.86 37.7-68.7
0.6 6.88-7.18 6.97-7.10 1.004-1.016 0.994-1.007 16.55-39.94 24.92-29.20 59.7-122.3
0.2 5.39-5.68 5.47-5.60 0.994-1.015 1.002-1.005 23.28-56.53 35.99-43.77 127.5-245
MNZ 0.4 5.39-5.68 5.47-5.59 0.994-1.015 1.002-1.005 23.28-56.53 36.15-42.24 204.1-436.3
0.6 5.39-5.68 5.48-5.60 0.994-1.015 1.002-1.005 23.28-56.53 36.99-43.20 442.5-825.7
0.2 4.43-4.77 4.51-4.69 0.994-1.015 1.002-1.007 44.41-133.78 69.51-96.85 50.8-254.9
MNZ-OH 0.4 4.43-4.77 4.52-4.68 0.994-1.015 1.002-1.007 44.41-133.78 66.40-97.52 110.5-831.6
0.6 4.43-4.77 4.51-4.69 0.994-1.015 1.002-1.007 44.41-133.78 69.17-98.87 104.9-1813.1
0.2 5.55-5.85 5.63-5.77 0.993-1.015 1.002-1.005 7.66-19.49 11.59-15.95 7.5-42.9
RNZ 0.4 5.55-5.85 5.64-5.77 0.993-1.015 1.002-1.007 7.66-19.49 11.29-14.72 20.3-120.7
0.6 5.55-5.85 5.63-5.77 0.993-1.015 1.002-1.005 7.66-19.49 12.51-15.16 28.8-197.5
0.4 5.20-5.51 5.28-5.44 0.993-1.015 1.002-1.006 9.42-29.66 14.91-21.16 14.2-156.4
HMMNI 0.8 5.20-5.51 5.28-5.43 0.993-1.015 1.002-1.006 9.42-29.66 15.25-22.19 25.7-344.4
1.2 5.20-5.51 5.29-5.43 0.993-1.015 1.002-1.006 9.42-29.66 15.05-21.78 53.8-443
0.2 9.36-9.63 9.44-9.53 0.991-1.013 1.001-1.003 23.82-58.72 36.29-45.00 9.3-661
IPZ 0.4 9.36-9.63 9.42-9.53 0.991-1.013 1.001-1.003 23.82-58.72 35.92-44.74 22.5-191.3
0.6 9.36-9.63 9.43-9.54 0.991-1.013 1.001-1.003 23.82-58.72 35.69-42.92 34.4-547.5
0.2 7.50-7.75 7.59-7.68 0.993-1.014 1.003-1.005 7.74-47.67 11.55-37.88 51.3-145.1
IPZ-OH 0.4 7.50-7.75 7.58-7.67 0.993-1.014 1.001-1.005 7.74-47.67 12.72-36.67 99.3-411.2
0.6 7.50-7.75 7.58-7.67 0.993-1.014 1.003-1.005 7.74-47.67 12.18-38.38 137.5-346.1
Sty nuan1snaaauazulndn Amis18wes (Identification) Retention  Time  (Rt),

Relative Retention Time (RRt) ua lon ratio fildannnisasradeuanuldlivesiinaaeuniuniy
naiNnsgINEInavasannmelsy (CIR (EU) 2021/808 of 22 March 2021)
5.2. Quantification
5.2.1 Linearity tag Working range

Linearity (r) ag Working range U893531A1eMansnnA9e1d@ningy Nitroimidazoles
Tnewadia LC-MS/MS Tuld Ssmldiannn1siiasizsd Standard matrix calibration curve 81u7u 1
foge Anadudu 6 seu seduay 1 waen fell 0.0 LCL, 1.0 LCL, 2.0 LCL, 4.0 LCL, 8.0 LCL
waz 10.0 LCL udnhmamsinmziiildluasnnsmanuduiusseninenududusastuills peak

'
=l =

Wadnwienuduidunse Arduussandandusius (Correlation  coefficient, 1) lng3Snaaauild
AT 1> 0.995 FeNUNaINITEeNSU Laziltenisldeu (Working range) 981910y 5 SEAUAMIILTY
nfiszezviraludidiuiu Inesiu Zero level (@nnnglsy (CIR (EU) 2021/808 of 22 March 2021)

AIbARIlUAISI9N 13



A151991 13 LansAn A1 Correlation coefficient (1), linearity wag working range ¥0335vAd8U

a13nnA1engu Nitroimidazoles Tulal

Linearity (1°)
(Correlative coefficient; r) Linearity Working range
Compounds | inseandu r > 0.995 (Hg/kg) (g/kg)
Batch 1 | Batch 2 |Batch 3
DMZ 0.9997 | 0.9996 | 0.9995 0.20 - 2.00 0.20 - 1.60
MNZ 0.9993 | 0.9986 | 0.9998 0.20 - 2.00 0.20 - 1.60
MNZ-OH 1.0000 | 0.9992 | 0.9999 0.20 - 2.00 0.20 - 1.60
RNZ 0.9997 | 0.9991 | 0.9997 0.20 - 2.00 0.20 - 1.60
HMMNI 0.9997 | 0.9999 | 0.9999 0.40 - 4.00 0.20 - 1.60
IPZ 0.9993 | 0.9991 | 0.9997 0.20 - 2.00 0.20 - 1.60
IPZ-OH 0.9996 | 0.9973 | 0.9998 0.20 - 2.00 0.20 - 1.60

5.2.2 CCal, MDL, MQL, Trueness (Accuracy) k&g Precision (Repeatability ez Within-

laboratory reproducibility)

5.2.2.1 AT189#0819 Sample blank 7dna1sngy Nitroimidazoles sgAuAI1Y
Nty Ae sy 1 LCL, 2 LCL wag 3 LCL syduanudiutuay 7 fiag1s yimsvnaay 3 4an1s
Aoy L1 TATIEIIAMUTUTULAZ ANAAINITINAOIANEY) VDIUABFI0ES HIULNMUTIATT

veusuvesaviamelsy (CIR (EU) 2021/808) famsnedi 14



sl 14 A1 CCa., MDL, MQL, Trueness, Repeatability (%CV) Wag Within-laboratory Reproducibility (6CV)

YOIIINANENENInga Nitroimidazoles Tulilagmaila LC-MS/MS

Within-laboratory

MDL MQL cca Concentration Trueness Repeatability
Compound Reproducibility
(ug/kg) | (ug/kg) | (ugr/ks) (pg/ke) (%Recovery) (%CV)
(%CV)

0.2 98.81 2.63 3.36

DMz 0.02 0.05 0.22 0.4 99.17 1.56 1.70
0.6 99.44 0.73 0.84

0.2 99.76 3.46 3.81

MNZ 0.02 0.07 0.22 0.4 99.52 1.93 1.98
0.6 100.24 1.34 1.37

0.2 98.57 2.39 2.45

MNZ-OH 0.01 0.03 0.21 0.4 99.40 1.85 1.96
0.6 99.37 1.10 1.13

0.2 100.71 2.50 2.98

RNZ 0.01 0.04 0.21 0.4 99.17 1.88 2.06
0.6 99.76 1.23 1.25

it 14 (s1e) A1 CCoL, MDL, MQL, Trueness, Repeatability (96CV) tag Within-laboratory Reproducibility

(%CV) veansnnANedningu Nitroimidazoles Tululngwmatia LC-MS/MS

Within-laboratory

MDL MQL cca Concentration Trueness Repeatability
Compound Reproducibility
(pg/kg) | (ug/ke) | (ug/kg) (ug/ke) (%Recovery) (%CV)
(%CV)

0.4 99.88 1.67 1.93

HMMNI 0.02 0.06 0.42 0.8 99.94 0.61 0.63
1.2 99.92 0.53 0.53

0.2 100.24 4.22 4.49

Pz 0.02 0.05 0.22 0.4 100.61 1.85 2.36
0.6 99.68 1.94 2.05

0.2 99.52 3.58 4.40

IPZ-OH 0.02 0.06 0.22 0.4 100.12 3.22 3.33
0.6 99.60 1.05 1.22




ynmwsandeurltlaveisnaaeuasnnAsendaringy Nitroimidazoles Tula Inewelia LC-MS/MS ) Ain
CCal, Trueness, Repeatability (%6CV) wag Within-laboratory Reprodudcibility (9%CV) NunaeinMIUsziu
ﬁmum%uimaawquiiﬂ (CIR (EV) 2021/808 of 22 March 2021)
5.3. Selectivity/Specificity

NNTNAFDUANTUNIZVBIIBNAEDU (Specificity test) Lavasizidingnglyln
Uasmansia 21 frege linudyaiasumuuiog Rt vesna 7 @13 agulad AInnaouiill
PYININNIERRENIANANNENFRrIinga Nitroimidazoles 31U 7 @13 Ao @15@NANY Dimetridazole (DM2),
Metronidazole (MNZ), Metronidazole-hydroxy (MNZ-OH), Ronidazole (RNZ), 2-hydroxymethyl-1-
methyl-5-nitroimidazole (HMMNI), Ipronidazole (IPZ) wag Ipronidazole-hydroxy (IPZ-OH) Nan1s

PNAFDULANIAILATUIALNTY 9 1-7

1° DMZ, Rt=7.03 min

. | 1 o |
20§ | | et amen ]

| O L I CME 7 WL

] Vb \ TR VTS LY

\f W WY AT

\ ¥ ol ¢ N

Tasunlaunsudt 1 lasulaunsuvesans Dimetridazole (DMZ), Rt 7.03 min
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1° MNZ, Rt=5.53
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TasunTaunsudt 2 Tasunlaunsuvesans Metronidazole (MNZ), Rt 5.53 min

o] |

1° MNZ-OH, Rt=4.65 min

o

40 an 0 " 20 e

Tasunlawnsudi 3 lasunlawnsuvesans Metronidazole-hydroxy (MNZ-OH), Rt 4.65 min



inloevity, eo

e

1° RNZ, Rt= 5.72 min

[T T

Tasunlawnsud 4 lasunlawnsuvasdns Ronidazole (RNZ), Rt 5.72 min
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1° HMMMI, Rt= 5.39 min

204

as.

TasunTawnsudt 5 Tasunlaunsuvosans HMMNI, Rt 5.39 min
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1° IPZ, Rt= 9.46 min
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Tasunlaunsudt 6 Tasunlaunsuvesans Ipronidazole (IPZ), Rt 9.46 min
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1° IPZ-OH, Rt= 7.60 min
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Tasunlaunsudi 7 lasunlawnsuvesans Ipronidazole-hydroxy (IPZ-OH), Rt 7.60 min



5.4 Ruggedness

nagaulngn1silasunlas Condition 199 vasionaaauyildu Minor change $1uau 3

factor uagiUasuwlasriasieg1evesionaaaully Major change 3112 2 factor

lngldnansngy Nitroimidazoles Msediu 2.0 LCL winlulumsliaseiyanageuil 3 (Batch

3) 971U Factor ag 2 91 $IU19%UA 10 a9n NaNTILATIZRNN 10 e A1 % Recovery Wag %CV

Factor 1 U5ugaungil Centrifuge 910 4 °C 1w 25 °C

Factor 2 USugamaiilunisszivieusia a0 38 °C 1u 45 °C

Factor 3 Waeuy Filter Nylon 9u1® 0.2 um Ju PVDF wu1m 0.2 um
Factor 4 1aln 1Uu Tl

Factor 5 Taln 1u Taunnsznn

6

LEAPIRIPNT NN 15-16

A15199 15 %Recovery Uag %CV Yaamsnagaun1siUfeullas Condition #1949 vesanIngy

Nitroimidazoles

2 o Factor 1 : ﬂ%’uqmwnﬁ Centrifuge Factor 2 : ﬂ%’uqmwgﬁ’lunwsszmmtﬁa Factor 3 : \Wagy Filter Nylon Y116
5 S < @ @) @
_g § E 210 4 °C Wu 25 °C 210 38 °C +UJu 45 °C 0.2 um Uy PVDF 2u10 0.2 um
o) o =
g' aé d Mean Mean Mean
5 z - % % %
O S ©| Conc %CV d3uwa Conc. %CV d3uwa Conc. %CV dyuua
e WN Recovery Recovery Recovery
(pg/ke) (ug/ke) (ug/ke)
DMZ 0.40 0.400 100 0.00 Pass 0.410 102.50 0.00 Pass 0.410 102.50 0.00 Pass
MNZ 0.40 0.400 100 3.54 Pass 0.390 97.50 0.00 Pass 0.390 97.50 0.00 Pass
MNZ-OH 0.40 0.385 96.25 1.84 Pass 0.390 97.50 0.00 Pass 0.390 97.50 0.00 Pass
RNZ 0.40 0.395 98.75 1.79 Pass 0.395 98.75 1.79 Pass 0.405 101.25 1.75 Pass
HMMNI 0.80 0.800 100.00 0.00 Pass 0.800 100.00 0.00 Pass 0.800 100.00 0.00 Pass
IPZ 0.40 0.405 101.25 1.75 Pass 0.400 100.00 0.00 Pass 0.405 101.25 1.75 Pass
IPZ-OH 0.40 0.395 98.75 1.79 Pass 0.410 102.50 0.00 Pass 0.400 100.00 3.54 Pass




A13199 16 %Recovery WAz %CV  YaaNanIsAasunsiUdsulUasviindieg1eveansngy

Nitroimidazoles

2 o Factor 4 : Waguyliafiegns Factor 5 : Waguyliasiegns
] IS E @ 1 2y Il 0 @ 1
'g § ® a0 Wln Ju lude a0 Wln Ju ldunnsenn
2 |23
€ 2 Y Mean Mean
S 2 o % %
O S I Conc. %CV d3una Conc. %CV d3una
e N Recovery Recovery
(ug/ke) (ug/ke)
DMZ 0.40 0.410 102.50 0.00 Pass 0.400 100.00 0.00 Pass
MNZ 0.40 0.405 101.25 1.75 Pass 0.395 98.75 1.79 Pass

MNZ-OH 0.40 0.395 98.75 1.79 Pass 0.400 100.00 0.00 Pass

RNZ 0.40 0.410 102.50 0.00 Pass 0.395 98.75 1.79 Pass
HMMNI 0.80 0.800 100.00 0.00 Pass 0.790 98.75 0.00 Pass
IPZ 0.40 0.400 100.00 0.00 Pass 0.395 98.75 1.79 Pass
IPZ-OH 0.40 0.395 98.75 1.79 Pass 0.405 101.25 1.75 Pass

Innsdsuntasiiadusneg  Factor 15 wesiEvadeu wudwie 7 wiaans Tien %
Recovery agﬂummsﬁmisau%’uﬁ 50-120 % eum19797t 10 wag %CV annuanisvaaeuiils L
1A %CV v83 Reproducibility naugin1susesdiu Precision anukwin@anenssuisniselsy (CR (EV)
2021/808 of 22 March 2021) auns1efi 11

s3U M3AsuuUas condition #ineq uagmsasunlasuiasednsnlyliduldde uay

(%
0y

ldunnsenn Lifinansenudenismaaauaisngy Nitroimidazoles  falu3snsvaaeuasngy
Nitroimidazoles & fmumuvu wazaunsansialulada launnszmle

5.5 Relative matrix effects

AAsereeg1eliln Yasnansegnatay 20 Aa81d 91nA1raInun taevinnnsana

(%
o

feesasnasauiistuneuneu Make volume udufnaisngs Nitroimidazoles fiszfiu 2.0
LcL (uiififesziuainududu Group 1 91 0.0 pe/ke, Group 2 7 0.80 pg/ke) way Internal
Standard ua139 Make volume #1128 Reconstitute Solution USu19S 400 pl laedinisiAsiei

Standard solution MisgaiuANTLTURALITUAIUALUAIY 31U 1 viaen Tinadwandlumsen 17



A151991 17 Han1MAEeY Relative matrix effect ¥89a15ngx Nitroimidazoles

MF (standard normalized for IS)
Compound

Mean SD %CV

DMZ 0.91 0.07 7.73
HMMNI 1.10 0.05 4.94
MNZ 0.97 0.09 9.16
MNZ-OH 1.04 0.13 12.54
Pz 1.04 0.14 13.24
IPZ-OH 0.91 0.13 14.66
RNZ 0.99 0.09 9.37

NNNANTNAFBY Relative matrix effects ¥83a150g3 Nitroimidazoles Wu31 %CV ¥4
MF (standard normalized for IS) vesfatnamagauluiliu Precision 1naein15UsEIlUaNIIOULUDS
Teneaauvesannmelsy CIR (EU) 2021/808 of 22 March 2021 AILNEeINITUSEITUA99 11
nnviinans vllalvldinadanisnegeu msld IS uay Matrix calibration curve ¥3gan matrix effect
1 ﬁﬂﬁ?u 1138 Routine Aasld IS wag Matrix calibration curve
5.6. Stability
5.6.1 Stability in solution
1NLBNE5971989910 BVL, EU and National Reference Lab, Confirmatory
method for the determination of nitroimidazoles in muscle and plasma with LC-MS/MS
NIIM.009.Version 2 of 30 July 2019. wu31 14 Ethanol {usvihasaieansngu Nitroimidazoles
- Stock solutions (szuAIEIdNdY 1.0 me/ml ) ledmAudigamail 20 °C {
ANAIRIDYNNTRY 2 U
- Standard solution
~ Jiszdupnnududu 100 ne/ul, 10 ne/ul waz 1 ne/ul ledmfiud

vl 4 °C dAnuasiegates 1 U

)]

- fissdupnududu 0.1 ne/pl wazanudududisnndn dedaufud
gaunQil 4 °C danupsdiegneioy 6 o
- Internal Standards #ifinsAnaannlelsiny awnsaldldaunitavuansdoyaio
YDINITAAEH
5.6.2 Stability in matrix

a

5.6.2.1 \fiusnwfigamnd 20 °C

Y

PNLBNETO1989913 Vokuev, M.et al. (2024). “Storage stability

study of metronidazole and hydroxymetronidazole in chicken eggs by liquid chromatography



tandem mass spectrometry.” Food Chemistry: X.25, P.1-8. %u11 21nN15ANEIAIIUAIAIV
Metronidazole (MNZ) and hydroxymetronidazole (MNZ-OH) filiasizsilulala fanumesaiu
nan 3 1o Weududsigaumgdl —20 °C
5.6.2.2 \iu¥nwigamndl 4 °C wag 25 °C

NMIANYIANUAWITBIATNGY  Nitroimidazoles Tulala el
dhegdlilnfivaenasumanlfduidedientu Wisasndu Nitoimidazoles 7 fin fisedfu 2 LCL uvs
ooy 5 dau wdahlufunwlinugunnfuas saznaniidesnsdnusionun 3 92aaan fo
Ansigviiud, 3 Ju ey 7 fu udadmnam % enududuvesanslusiediafivdosgifisutiuaiy
Wudulusegeinageuriufl Inonan19vesmduduiily o) fodldiiy % oV Within—lab

reproducibility (%6CV,.) Tilanwa validation Tnaswanddunisad 18-19

¥

a 1] Y oA A A Y] v Y oA v
f1919N 18 %f"’n']llLeﬂumumaﬂaqﬁiu@'ﬂaﬁnﬂwLVT@@@%JJLV]EJUﬂUﬂ’ﬂllLGUZJGUUFLUWJE]EJ'NVW]@E?@“UV]‘UV]GU@Q

'
a

a1snnAengy Nitroimidazoles WenagaurulUusaziwiaivedlaln

q

Poaumnil 4 °C

Y

v v o
AMULINIUN

: v v iy v
wan1svaududunld

anudntuvesEs %CV )Within - NANAFUAIIA
ddu | Feansumsgiu dasaaiinagau nagauldiade ﬁmﬁaagj )YAnalyte Wisuarandutiud laboratory GGEK
wg/kg( remaining(%)) NATOUNUT (Vo) reproducibility; WLR( | (%bgi< %CVr)

i (0 Tuil) 0.40 100 0.00 Pass

1 DMZ Suii 3 0.39 98.99 1.01 1.70 Pass
Suil 7 0.36 91.41 7.58 Fial

st (0 Tuil) 0.40 100 0.00 Pass

2 MNZ Suii 3 0.40 100.00 0.00 1.98 Pass
Suil 7 0.37 93.47 6.53 Fial

i (0 Tuil) 0.40 100 0.00 Pass

3 MNZ-OH Suii 3 0.40 99.50 0.50 1.96 Pass
Suit 7 0.41 102.00 -2.00 Fial

ettt (0 uil) 0.40 100 0.00 Pass

4 RNZ Suii 3 0.40 100.00 0.00 2.06 Pass
Suit 7 0.40 10051 -0.51 Pass

ettt (0 uil) 0.79 100 0.00 Pass

5 HMMNI Juii 3 0.81 101.77 177 0.63 Fial
fudl 7 0.80 101.01 0.76 Fial

ettt (0 uil) 0.40 100 0.00 Pass

6 Pz Juii 3 0.39 98.48 152 2.36 Pass
Suit 7 0.40 100.00 0.00 Pass

Furseaiviudt (0 uil) 0.39 100 0.00 Pass

7 IPZ-OH Juii 3 0.40 100.51 -0.51 333 Pass
Suit 7 0.40 100.51 -0.51 Pass

< a

NYUNRNU

9 Y

#5U 2INNINAABUAUNUMUAITNEGN Nitroimidazoles 4 °C via 7 vfieans Tu
feenalaln wudn RNZ, IPZ uag IPZOH ansnsariiuiigamgd 4 °C laidusseziian 7 Ju DMZ, MNZ
way MNZ-OH awnsaniviigamgl 4 °C Ialuszeziaan 3 Ju snviu @15 HMMNI #ilaiiunns

NAADUAINUAIAI SLELLIAT 3 TU WAy 7 U




o Y v Y] oA A A Y] v
M197199 19 %ﬂ'l']ilLGUNSUUT@Q?{']ﬂ,UW'J'E]EJ'NVlLViﬁ@@%LV]?J‘Uﬂ‘Uﬂ'J']ﬂJLSUlJ

¥

a

a13nANNgy Nitroimidazoles Weanaaauruluusazyasiarveslaln Nigamgil 25 °C

9

Y

JulufegaInngauTiuTveg

arandutiud anududuvesans | wadsvaadududls %CV )Within - NANAEIUAIIN
ddu | Femsumsgy | draamniinadeu nagavldiads fimdent JAnalyte | isuaadudui laboratory Leties
wg/ks( remaining(%)) NATBUNUT (o) reproducibility; WLR( | (%< %CV,y5)
AT (0 Tuil) 0.40 100 0 Pass
1 DMZ fwﬁ 3 0.04 11.11 88.89 1.70 Fial
5’14*7; 7 0.00 0.00 100.00 Fial
et (0 Tuil) 0.40 100 0 Pass
2 MNZ }J‘Uﬁ 3 0.05 12.56 87.44 1.98 Fial
5’14*7; 7 0.00 0.00 100.00 Fial
et (0 Tuil) 0.40 100 0 Pass
3 MNZ-OH 3uﬁ 3 0.02 4.50 95.50 1.96 Fial
ﬁfuﬁ 7 0.00 0.00 100.00 Fial
AWnsiiud (0 Tuid) 0.40 100 0 Pass
[ RNZ 3uﬁ 3 0.03 7.58 92.42 2.06 Fial
ﬁfuﬁ 7 0.00 0.00 100.00 Fial
Ansiiud (0 Tuid) 0.79 100 0 Pass
5 HMMNI 3uﬁ 3 0.03 3.28 96.72 0.63 Fial
ﬁfuﬁ 7 0.00 0.00 100.00 Fial
AWnsiiud (0 Tuid) 0.40 100 0 Pass
6 PZ 3uﬁ 3 0.07 17.68 82.32 2.36 Fial
ﬁfuﬁ 7 0.00 0.00 100.00 Fial
Ansiiud (0 Tuid) 0.39 100 0 Pass
7 IPZ-OH %ﬁ 3 0.04 10.15 89.85 3.33 Fial
ﬁfuﬁ 7 0.00 0.00 100.00 Fial

a

43U 91INNINAFBUANUVIUMIUEIINEGN Nitroimidazoles Nigaumgd

Y

25 °C %14 7 @15 Tusiegsly
1A Wy 9 7 @13 eun DMZ, MNZ, MNZ-OH, RNZ, HMIMINI, IPZ wae IPZ-OH laliunisvagdeunnumnssiag

SrgLIa 3 U hay 7 U

6. @3UNANIINAADY

nsfinwIn1sesvasuauldlivesisnaasuaisnnAee1dningy  Nitroimidazoles Tuly
Tnewmada LC-MS/MS ¢ wudn SavedeuiansaldiiviinaaeuudusiauasUSunamesans
ANA1eNGH Nitroimidazoles Tusagnaly WanuA 7 @15 A9 Dimetridazole (DMZ), Metronidazole
(MNZ), Metronidazole-hydroxy (MNZ-OH), Ronidazole (RNZ), 2-hydroxymethyl-1-methyl-5-
nitroimidazole (HMMNI), Ipronidazole (IPZ) waglpronidazole-hydroxy (IPZ-OH) lagdiaaudninig
seansie 7 vl nnududunseihunasimssensu (- > 0.995) Ssviuanududuiildlunsingu
:i']ﬁi’]mimﬂﬁwﬁmaawumummgmﬁam (decision limit, CCa) AU 0.22, 0.22, 0.21, 0.21,

0.42, 0.22 wag 0.22 pg/kg MUAIAU @m1TanTIBudurdn wazUSuruvesarsanaslalulala
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gl5U CIR (EU) 2021/808 UssamuingUszasanaeld wazgaunsadnisinsevillulddmsunnsia

Baszviiieg1dlufanssuingg vesdinasivasununmausUednila

7. UaLauBuUY
AITHNITNAADUAINTIUNGY (Proficiency Test) I9NISIUSHUTIBUNANITNAADUTENINN
WoeUfURN15 (Inter-laboratory  comparison)  Litalviiinaudulain FanRgatanlelasiui

aunsarhunlgaulaass
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