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«Hay4yHO-NpaKTUYeCKnii LEHTP FTMIMEHDBI»

Cdepa npumeHeHU:

KOHTPOJIb O€30MaCHOCTH MUILIEBON MPOAYKIINHY;

Ha3znauenue: KOJTMYCCTBEHHOE OIpE/ICICHUE aMHUTpa3a U ero MeTtadonuToB (2,4-muMerminanumivH (JIMA),
N-(2,4-mumerundenmn)-N’-metundopmamuanda  (IMPD) u  2,4-nuMmeTrindopMaMuIHHA
(JAM®)) B npoAyKIIMHU KUBOTHOBOJICTBA U MEJIE,
G, s s AMMTpAa3 UCIONB3YETCA IS JICHEHHSI Bappoaro3a
N AN y CEJIbCKOXO3SIMCTBEHHBIX KUBOTHBIX U MTYEN.
OcraroyHoe KOJIMYECTBO aMHuTpaza U  €ro
H,C AMHTpa3 Ch, METa00JIMTOB MOXET IIPUCYTCTBOBATH B
IPOIYKIIUH )KUBOTHOBOJICTBA U MEJIE.
CHs / CH, bk,
CH,
H,C NH HaC NH [IpenensHo momyctumbiii ypoBenb (IIAY) mms
—N \:D amuTpaza u cymmbl metadoauToB. ot 0,01 mo
H KCHE CHa 0,40 Mr/Kr B 3aBUCHUMOCTH OT BHIA IHUIIEBOU
MDD JIMOD JIMA IPOIYKIIUN
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OnTuMHU3HPOBAHHbIE YCJIOBHSI XpOMATOrpapupoBaHus

Xpomarorpad Agilent 1200 u macc-cnekrpomeTpudeckunii merekrop Agilent 6410

Henoaswxkxas ¢asza: KosoHka xpomarorpaduueckas Poroshel HPH-C, 4 (4,6 mm x 100 mm), 3epHenue 2,7 MKM,

[TonBuxkHas ¢aza cocrana: A (0,1 % BomHBII pacTBOP MypPaBbUHOMN KUCIIOTHI),
B (0,01 % aneToHUTPpHIIBHBIN PaCTBOP aMMHAaKa)
VYcnoBus nogauu NoABMKHON (pa3bl:  TPaJIMEHTHOE DIIIOMPOBAHUE

CxopocTh mofa4s moABmKHOM (aser: 0,5 cm3/mun

Temneparypa repmocrara konouku: 40 °C

OGbeM BBOAUMOI IPOOHT: 10 pni3 ITapaMeTpbl MaCC-CIIEKTPOMETPUYECKOIO 1€ TEKTUPOBAHUA
AHaJUT «Pogurtenbckuiny»  «JlouyepHue» MOHBI, HanpsizxeHue Ha JHeprus
HUOH, M/Z m/z ¢pparmenrarope, B coynapenmii, B

163,1 13
Amurpa3s 294,2 1221 25 34
166,1 14
AmuTtpas-D3 297,2 1221 30 38
107,1 18
JAMA 122,1 791 70 26
122,1 18
AMO D 163,1 1071 85 26
M@ 150,1 107.1 85 23

132,1 13
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OnTUuMH3MPOBAHHBIE YCJIOBHSI MPOOONOATOTOBKU | Bujsl mumeson npoxykuuu: 1) Mex;

2) MOJIOKO;
1) 1 r meaa + Boabl + BHyTpeHHuii cranaapt + 3 1 NaOH )

3) IOYKH, IICUYCHB;
2) 5 r moJioka + BHyTpenHuii crangapt + 3 1 NaOH 4) Kup-ChIpeI]

3,4) 1 r roMOreHM3UPOBAHHOM NMPOOBI (MeYeHb, MOYKH)+ BOJA + BHYTPEHHHUI CTAHAAPT + alleTOHUTPUJI

Hlar 1 lar 2 Hlar 3

| Bopnsrii 00pazen

Conu ¥ noJsipHeIe

} O6pasen npuMecH He OyIyT

TBepablil HOCUTENb azcopbupyercs SKCTpArHpOBaHbI
==} ____| HaIOBEpXHOCTH |
|_?h_ T TBEPJOTO HOCHTEIS 11
AHanuTHI
9KCTParupyroTCst B
\/ \g pacTBOpUTEb

Bl

mmm)  BOXX-MC/MC axamus
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IIpensio:keHHbIE YCJIOBUSA MO3BOJISIIOT:

°* AOCTHYb MAKCHUMAJBbHOIO0 OTKJIMKA M YIOBJIETBOPUTEIHbHOI0 XPOMATOIPA(UYECKOro pasae/ieHus
aMHTpasa U €ro OCHOBHBIX MeTa00auTOB JIMPD, JIM®, JIMA 3a c4eT UCHOIb30BAHU XPOMATOTpadhUIeCKOU
KOJIOHKH 3alOJIHEHHOW OOpaieHHO(a3HbIM COPOCHTOM, YCTOMYMBBIM K JECTPYKIMA B IIUPOKOM JHANA30HE
pH, a Takxe moaABUXKHOU (Pa3bl COCTOSIIEN U3 BOJHOTO PACTBOPA MYPABBUHOM KHUCJIOTHI U allETOHUTPUIIBHOTO
pacTBOpa aMMHAaKa B TPAJUEHTHOM PEXKUME MOIAYU IITFOCHTOB;

°* AOCTHYb MAKCHUMAJBLHOIO0 M3BJICYECHHUS] YCTHIPEX AHAIUTOB M3 MUIIEBOW MNPOAYKIMA U MAKCUMAaJIbHOU
OYHCTKH 3KCTpPaKTa OT MHTEPHEPUPYIOIMUX MPUMECEH 3a CUET MPOBEACHUS CTAAUU KUIKOCTh-KHIKOCTHOM
KCTPAKIMA aHAJIMTOB M3 BOJIHBIX PACTBOPOB MPOO Mena Ha KapTpHU]KaX, 3alOJHEHHBIX JTHATOMOBOM 3eMJICH
IIPU UCTIOJIb30BAHUMU B KAUECTBE DKCTPAreHTa NUXJIOPMETAHA,

* N0CTHYb KOHUECHTPUPOBAHMUS AHAIWTOB 3a CUET OTTOHKH PACTBOPUTENS U PACTBOPEHHHU CYXOrO0 OCTAaTKa B
allCTOHUTPUJIE U BOJE MEHBIIIETO 00bEMA.

JAuana3oH onpenesseMbIX 3HAYEHU MACCOBOH J10JIM aMHUTPAa3a U ero MeTad0JIuTOB COCTABIISICT:
mrst MmoJsioka ot 0,001 mo 0,012 mr/kr,
U1 MeJia, IEYEHHU, TTOYEK, skupa-ceipia — ot 0,025 mo 0,250 Mr/kr.
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METHOD FOR DETERMINING OF AMITRAZ AND ITS METABOLITES IN ANIMAL
PRODUCTS AND HONEY
(MVI.MN 6330-2020)

Developers: Palianskikh Alena, Belyshava Ludmila, Bulgakava Volga
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Scope of application:

food safety control;

Purpose:

quantitative determination of amitraz and its metabolites (2,4-dimethylaniline (DMA), N-

(2,4-dimethylphenyl) -N'-methylformamidine (DMPF) and 2,4-dimethylformamidine (DMF))

in animal

products and honey ;

Amltraz
EH3 \ NH,
CH,
H4C NH
_N\‘ \:D
H CH, CHj
DMPF DMF 2,4-Dimethylanilin

Amitraz is used to treat varroatosis in farm
animals and bees.

Residual amounts of amitraz and its metabolites
may be present in livestock products and honey.

Maximum permissible level (MPL) for amitraz
and the amount of metabolites: from 0.01 to 0.40
mg / kg, depending on the type of food product.
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Chromatography conditions

Agilent 1200 Chromatograph and Agilent 6410 Mass Spectrometer Detector

Stationary phase: chromatographic column Poroshel HPH-C18 (4.6 mm [ 100 mm), grain size 2.7 um,
Mobile phase of the composition A (0.1% aqueous formic acid solution),
B (0.01% acetonitrile ammonia solution)
Mobile phase supply conditions gradient elution
Mobile phase feed rate 0,5 ml/min
Column oven temperature 40 °C : -
Injected sample volume 0l Mass spectrometric detection parameters
10 u
Analyte "Parental™ ion, '‘Daughter' ions, m/z Fragment tension, Collision energy,
m/z B B
: 163,1 13
Amitraz 294,2 1221 25 34
: 166,1 14
Amitraz-D3 297,2 1221 30 38
107,1 18
DMA 122,1 791 70 By
122,1 18
DMPF 163,1 1071 85 26
DMF 150,1 107.1 85 23

132,1 13
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Sample preparation conditions Types of food products: 1) honey;
: 2) milk;
1) 1 g honey + water + internal standard + 3 n NaOH ) . N
3) kidneys, liver;
2) 5 g milk + internal standard + 3 n NaOH 4) raw fat
3,4) 1 g homogenized sample (liver, kidney) + water + internal standard + acetonitrile
Step 1 Step 2 Step 3
I ] I T [ ] Salts and polar
impurities will
! ’ Water sample sample nofbe
Solid carrier L J adsorbed extracted
S - ona surface T
= — solid carrier |
Analytes
. extracted into
* solvent

[ igrey

mmmm)  HPLC-MS / MS analysis
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The proposed conditions allow:

e to achieve the maximum response and satisfactory chromatographic separation of amitraz and its main
metabolites DMFP, DMF, DMA by using a chromatographic column filled with a reversed-phase sorbent
resistant to destruction in a wide pH range, as well as a mobile phase consisting of an aqueous solution of
formic acid and acetonitrile ammonia solution in a gradient eluent supply mode;

 to achieve the maximum extraction of four analytes from food products and the maximum purification of the
extract from interfering impurities due to the stage of liquid-liquid extraction of analytes from aqueous
solutions of honey samples on cartridges filled with diatomaceous earth using dichloromethane as an
extractant;

 to achieve concentration of analytes by distilling off the solvent and dissolving the dry residue in acetonitrile
and water of a smaller volume.

The range of determined values of the mass fraction of amitraz and its metabolites is:
for milk from 0.001 to 0.012 mg / kg,
for honey, liver, kidneys, raw fat - from 0.025 to 0.250 mg / kg.
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