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HArANbHICTh FAPMOHISALII BITYH3HAHAX METOMIB
AHANI3Y NECTALMAIB Y ClTbCbROr0CNOAAPChKIH
1 IPOJ0BO/IbYIM CHPOBHHI, XAPYOBHX MPOAYKTAX,
KOPMAX 1 06°CKTAX MOBKINNA LU0A0 BUMOr
EBPOMEACbKOr0 C0K03Y, OPTAHI3ALII EROHOMIYHOIO

CNIBPOBITHALTBA TA PO3BHTKY
YACTHHA 3. NICAAPEECTPALIAHI METOAH AHAMI3Y NECTHUMAIB ANA
NABOPATOPHOTO KOHTPO/IIO LLOJI0 3ABE3NEYENHA AOTPHMAHHA I MOHI-
TOPIHIY MAKCHMANBHHX PIBHIB 3AMHLUKIB NECTHUHIB

PE3IOME. Mema. Po3ansd kepigHux dokymeHmie €eponeticbko2o Corosy (€EC) ma OpeaHisauii eKOHOMIYHO20 criigpobim-
Huuymea ma possumky (OECP) 3 nicnapeecmpauitiHux Memodie aHanisy necmuyudie dns nabopamopHo20 KOHMPOnk wodo
3abesneyeHHs 0ompuMaHHsi ma MOHIMOopiHay MakcuMarbHUX pigHig 3anuwkie (MP3) necmuyudig i HalaHHs npono3uyit 0ns
PO3pO6KU 8iMYU3HSIHUX OOKyMeHmI8 y uili 2ary3i.

Mamepianu ma memodu. AHanimu4Hut 0251510 KepieHUX i 3akoHodas4yux 0okymeHmie €C i OECP ma Haykosux ny6nikauid,
npucesiyeHux po3pobui Memodie aHanisy necmuyudie 0151 TabopamopHO20 KOHMPOIT 3a 3abesneyeHHAM QOmMpUMaHHS ma
moHimopiHey MP3 necmuyudie. YkpaiHcbki 3akoH00aeyi AoKyMeHmu, siki peenameHmyoms po3pobKy ma 8UKOpUCMAaHHS
memodie aHanidy 3anuwkie necmuyudig dnsi mabopamopHO20 KOHMPOI, nompebyoms icmomHo2o 000npayto8aHHs 32i0HO
3 sumoeamu €C i OECP,

Pesynbmamu ma eucHoeku. Cchopmynb08aHo npono3uyi ujo0o HeobxiOHoCMi CmBopeHHsI  8IMYU3HSIHO20 KepigHuUmea 3
po3pobku nicrispeecmpauitiHux Memodie aHanisy necmuyudie 0ns nabopamopHo20 KOHMPoso w000 3abesneyeHHs: 0ompu-
MaHHS1 | MoHimopiHay MP3 necmuyudie Ha nidcmasi kepigHux dokymeHmig €eponetickko2o Coro3y ma OpeaHisauji eKoHOMIY-
HO20 cnigpobimHuymea i po3eumky.

Knroyoei cnoesa: 3acobu 3axucmy pocnuH (33P), necmuyudu, makcumarbHi pieHi 3anuwkig (MP3), memodu aHanisy 3anuw-
Kig necmuyudis, nicnspeecmpauitiHi Memodu aHanisy 3anuwkie necmuyudis, MOHIMOpPUHe.

V. Chmil
L.I. Medved’s Research Center of Preventive Toxicology, Food
and Chemical Safety, Ministry of Health, Ukraine (State Enterprise), Kyiv, Ukraine

THE URGENCY OF HARMONIZATION OF DOMESTIC METHODS OF PESTICIDES
ANALYSIS IN AGRICULTURAL AND FOOD RAW MATERIALS,

FOOD PRODUCTS, FEED AND ENVIRONMENTAL OBJECTS WITH REGARD
TO THE REQUIREMENTS OF THE EUROPEAN UNION AND THE ORGANIZATION
FOR ECONOMIC COOPERATION AND DEVELOPMENT
PART 3. POST-REGISTRATION METHODS OF PESTICIDE ANALYSIS
FOR LABORATORY CONTROL TO ENSURE COMPLIANCE AND MONITORING
OF MAXIMUM RESIDUE LEVELS OF PESTICIDES

ABSTRACT. Aim. To review the guidance documents of the European Union (EU) and the Organization for Economic
Cooperation and Development (OECD) on post-registration methods of pesticide analysis for laboratory control to ensure com-
pliance with and monitoring of maximum residue levels (MRLs) of pesticides and to provide proposals for the development of
domestic documents in this branch.
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Materials and Methods. Analytical review of EU and OECD guidance and legislative documents and scientific publications
devoted to the development of pesticide analysis methods for laboratory control of compliance with and monitoring of pesticide
MRLs. Ukrainian legislative documents regulating the development and use of pesticide residue analysis methods for labora-
tory control require significant revision in accordance with EU and OECD requirements.

Results and Conclusions. Proposals are formulated regarding the need to create domestic guidance on the development of
post-registration methods for pesticide analysis for laboratory control to ensure compliance with and monitoring of pesticide
MRLs based on the guidance documents of the European Union and the Organization for Economic Cooperation and

Development.

Keywords: plant protection products (PPP), pesticides, maximum residue levels (MRLs), pesticide residue analysis methods,

post-registration pesticide residue analysis methods, monitoring

Beryn. [Ins koHTponto 6e3ne4Horo Ta edheKTUBHOMO
BUKOPUCTaHHS NecTuuuiiB gepxasu — uneun €C
3000B’A3aHi 34iNCHIOBATM PEryNspHUNA NicnsipeecTpa-
LiMHUIA MOHITOPMHT iXHIiX 3anuLUKiB y Npobax NpoaykKTiB
XapyyBaHHSl Ta JOBKiMNsA, abu rapaHTyBaTu Bignosig-
HICTb Xap4yoBMX MPOAYKTIB, PO3MILLEHNX HA PUHKY,
3aKoHOAaB4YMM 0OMeXeHHaM i Hopmam B EC.

lNicnsapeecTpauiiHiin aHania necTuunaiB HanexuTb
[0 MEeTOZIB aHanisy 3anuLKiB 4ilo4MX Pe4OBUH NecTu-
LmaHUX hopMynaLin y cinbCbKorocnogapcbkin Ta npo-
[OBONbYIl CUPOBWHI, MPOAYKTaxX XapyyBaHHS Ta 00’ek-
Tax [OBKINNA. Ix Mae npeactaBnTM po3poBHUK NecTu-
LmaHoi chopmynauii Ang  uinen nicnspeecTpavinHoro
nabopaToOpPHOTrO KOHTPOMK 3aNMULWKIB | MOHITOPUHIY
ans 3abe3neyeHHs OTPUMaHHS MakCUManbHUX MeX
3annLKiB y pisHUX MaTtpuusx. Came Tomy iX Hasu-
BalOTb NiCNspeecTpauiiHiM1 MeTogamu i Metogamu
MOHITOpUHry [1].

[lns MOHITOpPIHTY 3anuLIKIB NeCTULMAIB Y POCITUHHUX
i TBApWHHUX MaTPUUAX METOOM aHanisy 3 OAHUM
3aMLWKOM BWKOPUCTOBYKOTb NULIE B TOMY BWMagKy,
AKLIO AaHi MOKa3yloTb: METOAM 3 KiflbkoMa 3anuLukamm
HE MOXHa BUKOPUCTATW.

MakcumanbHui piBeHb 3anuwikis (MP3) — Le HaliBu-
LUK piBEHb 3anULUKIB NECTULMAIB, KU 3aKOHOAABYO
JOMNyCKaeTbCA B XapyoBKX MPOZYKTax Yu KopMax 3a
YMOBW NPaBWIIbHOTO 3aCTOCYBaHHSA NeCTULMAiB. TOYHi
BIJOMOCTi MpO IXHE BUKOPUCTAHHA € KIYOBUMMU
BXiZHMMM MapameTpamu Afs OLiHKM XapyoBOro puau-
Ky, @ Takox Ansi BctaHoBneHHs MP3. 3rigHo 3 npuHuy-
namn OpraHizauii OOH 3 nuTaHb NPOAOBOMLCTBA
Ta cinbebkoro rocnogapctea (PAO) BOHM Ha3MBaKOTb-
CS HamNEeXHOKW CiNbCbKOrOCMOAAPCLKOK MPaKTUKO
(HCM) [2].

HCI y BUKOpUCTaHHi NecTuuuziB BKovae ogiLinHo
pekoMeHzoBaHe abo HaLioHabHO JO3BOMIEHE BUKOPU-
CTaHHSA NecTuumaiB y akTUYHUX yMOBaX, HEOOXiQHMX
Ans eheKTUBHOrO Ta HafiiHOrO KOHTPOIHO LUKIAHWKIB.
BoHa oxonntoe AdianasoH piBHIB 3aCTOCYyBaHHS NecTu-
LMiB aX 4O HaMBMLLOIMO JO3BONEHOIO BUKOPUCTAHHS,
3aCTOCOBAHOMO TakMM YMHOM, LIOO 3anuLiku B 06po6-
NEHi maTpuui 6yny B HANMEHLLIA MOXIMBIN KiNbKOCTI.
o6 BctaHoBuUTM MP3 perynstop Br3Havae MMOBIPHI
cLeHapii, SKi MOXXyTb NPU3BECTU 40 HANBULLIMX 3anuLL-
KiB NecTULmMiB y XapyoBuX NPoayKTax abo Kopmax, ki
4acTO Ha3MBaKTb KPUTMYHOK abo MakCMManbHOH
HCI (cGAP). OuiHka BiETUYHOTO pU3KKY NPOBOANTLCS
anst kputuyHoi HCIM [3].

Introduction. In order to ensure the safe and effec-
tive use of pesticides, EU Member States are required
to carry out regular post-registration monitoring of their
residues in food and environmental samples. This is to
ensure that food products placed on the market comply
with EU legal restrictions and standards.

Post-registration analysis of pesticides is defined as
the methods for analysing residues of active ingredi-
ents of pesticide formulations in agricultural and food
raw materials, foodstuffs and environmental objects.
Submission of these documents by the pesticide for-
mulation developer is mandatory for the purposes of
post-registration laboratory residue control and moni-
toring, with the objective to ensure compliance with
maximum residue limits in various matrices. It is for this
reason that they are designated as post-registration
and monitoring methods [1].

In instances where the monitoring of pesticide
residues in plant and animal matrices is required, sin-
gle-residue analytical methods are employed only in
circumstances where multi-residue methods are
deemed to be unfeasible.

The concept of maximum residue levels (MRLs)
refers to the maximum permissible concentration of
pesticide residues in or on food or feed, under the con-
dition that the pesticides are utilised in accordance with
established protocols. Accurate information on their
use is a fundamental input for food risk assessment
and for setting MRLs. In accordance with the tenets
established by the Food and Agriculture Organization
of the United Nations (FAO), these practices are desig-
nated as Good Agricultural Practices (GAP) [2].

The GAP for pesticide use encompasses the official-
ly recommended or nationally permitted use of pesti-
cides under the actual conditions required for effective
and reliable pest control. The range of pesticide appli-
cation levels covered by this method extends up to the
maximum permitted usage level. The application
process is meticulously designed to minimise residues
in the treated matrix. The establishment of the MRL is
initiated by the regulator who identifies the most prob-
able scenarios that could give rise to the presence of
pesticide residues in food or feed, which are frequently
referred to as the critical or maximum GAP (cGAP). A
dietary risk assessment is conducted for the critical
GAP [3].
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KputuyHa (Bkpait HeobxigHa) HanexHa CinbCcbKoroc-
nogapcbka npaktuka (kHCI) — ue HCI, obpaHa gns
MPEACTaBMNEHHS HAWMIPLIOrO CLiEHapilo BUKOPUCTAHHS
NecTUUMAIB Y KOHTEKCTi HaLioHanbHUX, perioHanbHUX
abo rnobanbHKX BUKOPUCTaHb, SKi 00YMOBMIOOTL MaK-
CUMarnbHO MOXINMBI MONbOBI 3anNWLLKXA NECTULMAIB Y
CiNbCbKOrOCMOAapChkUX KynbTypax. BoHa 3a3Buyaii
BKIOYAE BUKOPUCTAHHS MaKCUMMaribHUX HOPM Ta Kiflb-
kocten 3acTtocyBaHHs 33P, MiHiManbHi iHTepBanm
NOBTOPHOI 06pobKM Ta iHTepBanu nepea 36MpaHHAM
ypoxato.

Onsa koHTponto 6e3ne4yHoro BUKOPUCTAHHS NecTuLm-
AiB ansa cnoxusadie B €C CTBOPEHO BCEOCSHKHY 3aKO-
Hopasdyy a3y, sika B3Ha4Yae Npasuna CxBaneHHs gito-
YMX PEYOBUH NECTULMOHUX POPMYNALIN, TXHE BUKOPU-
cTaHHs B 33P [4] Ta BcTaHOBNEHHS ixHix MP3 y xapyo-
BUX npogyktax [5]. MP3, ki rpyHTY0TbCS Ha HanexHo-
My pgotpumanHi kHCIT ans nepeg6adyBaHux CinbCbko-
rocnofapcbkux KyneTyp, 3abe3nevyroTb LWMPOKUIA
3anac 6e3neku ans cnoxusadis. Ha uen yac B €C 3ria-
Ho 3 Pernmamentom (EC) Ne 396/2005 BCcTaHOBMEHO
rapmoHizoBaHi MP3 anst noHag 1300 nectuumgis, LWwo
oxonntoTe 378 Xap4yoBWX MPOAYKTIB/rpyn XapyoBuX
npoaykTis [5].

Mpu BukopucTaHHi MP3 ans ouiHku 6e3neku xap4o-
BMX NPOZYKTIB A4N151 300POB'SA CroXuBaYa, nepLu 3a Bee,
cnig 6patn go yearw, wo BctaHoeneHi MP3 e Toproeu-
MW CTaHgapTamu (OOTPUMaHHS SKUX € 00OB'SI3KOBOIO
YMOBOIO 45181 PO3MILLEHHS Xap4OBUX NPOAYKTIB i KOpMIB
Ha EBPOMNENCHLKOMY PUHKY), @ HE € piBHAMK Hebe3neu-
HOTO BMSIMBY HA 300POB'A MIOAMHW, sKi MarTb ByTu
BCTaHOBIEHi Ha OCHOBi TOKCVKOMOTYHWX EKCrEpPUMEH-
TiB. OCb YoMy 3anulKW NecTUuMgiB, L0 NepeBw-
wytoTe MP3, He 060B'AI3KOBO 03Ha4aloTb PU3MK AN
3gopos's noavHK. Lle nos'a3aHe 3 TUM, LLO BMKOPU-
CTaHHA NecTuumay He O03BONSETLCS, AKWO 3anporno-
HoBaHi MP3 npu3BoasiTb 40 TPMBamnoro ta KOpPOTKO-
CTPOKOBOrO BMMBY MOM0 3anuLLKIiB Yy pauioHi MoguHU
BuLe GeanevHux mex (LJonycTume LIOAEHHE CMOXu-
BaHHa (OLLC), roctpa pedepeHTHa gosa (MPH)), ski
pO3paxoBylOTbCA [0 TOro, K OyAb-fiKe CXBaneHHs
nectuumgy Oyane npencraBrneHe Ans OTPUMaHHs [03-
BOJSTY Ha BMKOPUCTAHHS ONs 3axXMcTy pocnuH. MP3 He
noe'asaHe Hi 3 [LLC abo P[] i moxe npu3soanTh 4o
CMOXMBaHHS 3 PaLiOHOM 3aMnMLLKIB NECTULMAIB 3HAYHO
HUXYe Uux Be3nedHmx piHiB. OTxe, pU3nK CNOXuBaH-
HS Xap4yoBWX MPOAYKTIB, MOB'A3aHWA 3 MOPYLUEHHAM
MP3, noBuHEH OLHIOBATUCS B KOXXHOMY KOHKPETHOMY
BUMNAAKY KOMNETEHTHUMU OpraHamm Ha piBHI epxaBu-
yrieHa Ons 3'9CyBaHHs, YN MOXYTb BUSIBMEHi piBHi
BMNNMBATK Ha 300poB’a NtoanHu. A MP3 Takox gonoma-
ralTb rapaHTyBaTy, L0 MEeXW 3anuLLKiB HE CTaHOB-
NATb HENPUIHSATHUIA PU3WK ANS CNOXMBAYIB.

Y €C BupiLLEHHS NTaHb, NOB'A3aHNX i3 3abe3neyeH-
HSM HaYKOBOI Ta TEXHIYHOI NIATPUMKM B ranysi 3aKoHo-
TBOpYOCTI Ta noniTvku CniBTOBapMCTBa B YCiX ranyssx,
wo 6e3nocepefHbO YW OMOCEPEAKOBAHO BMIMBAKTH
Ha 6e3neky xap4oBWX MPOAYKTIB Ta KOPMIB — npepora-

Critical Good Agricultural Practices (cGAPs) are
defined as GAPs selected to represent the worst-case
scenario of pesticide use in the context of national,
regional or global uses that result in the highest possi-
ble field residues of pesticides in crops. These regula-
tions typically encompass the utilisation of maximum
application rates for pesticides, minimum re-application
intervals, and pre-harvest intervals.

In order to regulate the safe utilisation of pesticides
for consumers, the EU has established a comprehen-
sive legislative framework. This framework defines the
rules for the approval of active substances in pesticide
formulations, their use in PPPs [4], and the setting of
their MRLs in food [5]. MRLs, which are based on the
proper compliance with the cGAPs for the intended
crops, provide a wide margin of safety for consumers.
Currently, the EU has set harmonised MRLs for over
1300 pesticides, covering 378 foods/food groups,
under Regulation (EC) No 396/2005 [5].

When utilising MRLs to evaluate the safety of food
products for consumer health, it is imperative to recog-
nise that the prevailing MRLs represent trading stan-
dards (compliance with which is a mandatory prerequi-
site for the placement of food and feed on the
European market). These MRLs do not equate to lev-
els of hazardous effects on human health, which must
be ascertained through the execution of toxicological
experiments. This is the reason why the presence of
pesticide residues in excess of the MRL does not
invariably constitute a risk to human health. The ratio-
nale behind this is that the utilisation of a pesticide is
prohibited if the proposed MRLs give rise to long-term
and short-term exposure to its residues in the human
diet that exceeds safe limits (Acceptable Daily Intake
(ADI), Acute Reference Dose (ARD)), which are calcu-
lated prior to the submission of any pesticide for autho-
risation in the context of plant protection. The MRL is
not associated with the ADI or the ARD, and conse-
quently, it may lead to dietary intake of pesticide
residues that is well below these safe levels.
Consequently, the risk associated with the consump-
tion of foodstuffs in cases where the MRLs have been
breached must be assessed on a case-by-case basis
by the designated competent authorities at Member
State level, in order to ascertain whether the levels
detected are likely to have an impact on human health.
Furthermore, MRLs contribute to the assurance that
residue limits do not constitute an unacceptable risk to
consumers.

In the EU, addressing issues related to providing sci-
entific and technical support for Community legislation
and policies in all areas that directly or indirectly affect
food and feed safety is the prerogative of the European



TvBa €BpPONENCbKOro areHTcTBa 3 Oe3nekn xap4oBuUX

npoaykTiB (EFSA) (gani — AreHtcTBo) [6].

PernameHT (€C) Ne 396/2005 npo MP3 nectuuugis
Y XapyoBMX MPOAYKTax Ta KOpMax POCANHHOIO Ta TBa-
PUHHOMO MOXOMKEHHS [5] BuMarae, o6 aepxasu-
4rneHn 3aiicHIoBanM OQILiiHWMIA KOHTPOMNb 3anuLKiB
NecTuuMaiB y XapyoBux NpoayKTax 3rigHo 3i ckoopau-
HOBaHWMK GaraTopiyHUMM MNporpamMamv KOHTPOSIO
CnistoBapuctea (E€CBPKI) i 6aratopiyHMmmK Hauio-
HanbHUMKM nporpamamm koHTposto (BPHKIT). Yepes Te,
O Aiana3oH BUMKOPUCTAHHS NECTULMAIB ICTOTHO 3Mi-
HIOETBCS MPOTATOM TPUPIYHOTrO nepiody, HeobxigHo
KOHTPOIOBATV BUKOPUCTAHHS NECTULMAIB Y Xap4OBMX
MpoAyKTax NpoTAroM Cepii TPUPIYHMX LMKNIB, 06
MOXHa Oyno OLiHATK BNIMB 3amnWLLKIB NecTUUMAiB Ha
CMOXMBaYiB, a TakoX edeKTUBHICTb 3aKOHOAABCTBA Y
Lin cdepi.

Kowmicia €C rotye €CBPKI1, Bu3Hayae xapyosi npo-
OYKTW Ta NecTuumam, ki NOBWHHI KOHTPOIOBATUCh
yciMa fepxxaBamu-yneHamu. Takox BoHa 0OyMOBIHOE
KinbKiCTb Npo0, WO HEOOXiAHO B3ATU Y KOXHOI Aepxa-
BU-YIIEHOBI 3rigHO 3 po3MipoM ii monynsuii gns 3abes-
MEYEHHS JOTPMMAHHSA MaKCMManbHUX PiBHIB 3ammLUKO-
BUX KiNbKOCTEW NECTULMAIB Ta OLHKWA BNAMBY 3anuLu-
KiB nectvumaiB Ha cnoxwvsava. L|i koHKpeTHi npobu
BKIHOYEHI 4O HaLlioOHaNbHWX Nporpam KOHTPOH 3 ypa-
XyBaHHsSM npobnem, siki 6ynu BUSIBMEHI LWoao OOTpu-
MaHHa MP3 PernameHTy(€C) Ne 396/2005.

[JepxaBn-uneHn noBuHHI BCTaHonoBaTn BPHKII

OO 3anuLuKiB necTuuuais. BoHn matoTb OHOBMOBATH

CBOi nporpamu Lwopoky. Lli nporpamu matots 6asysaTu-

CS Ha OLiHL pU3KKy Ta CnpsiMOBaHi, 30KkpeMa, Ha OLLiH-

Ky ekcrnosuuii (BniuBy) nectuumay Ha croxueaya Ta

OOTPUMaHHS YMHHOIO 3aKOHOAABCTBA:

a) npogyktn Ans Bigbopy npob;

6) kinbkicTe NpoB, ki HeobxiaHo BidibpaTty, Ta aHani-
3iB, siki HeOOXiAHO NPOBECTHU;

B) MeCTULMAN, WO MiansaraTs aHaniay;

r) KpuTepii, 3aCTOCOBaHi Npy CkNadaHHi Takux npo-
rpam, BKITHOYaKUK:

— koMbiHauii necTuuma- NPoayKT, ski HeobXigHO BUG-
paru;

— KinbKicTb npo0, BigidpaHux Ans BITYN3HSAHMX | HEBIT-
YU3HSAHWX NPOAYKTIB BiANOBIAHO;

— CMOXMBaHHS NPOAYKTIB, SK YacTKa HaLioHanbHOro
paLlioHy;

— nporpama KoHTposnto CniBToBapuCTBa;

— pe3ynbTatu nonepegHix nporpam KOHTPOSIO.
JepxaBu-uneHn matotb Opatn yyactb y €C BPKTT.
BOHM NOBUHHI  LWopivHO Ny6nikyBaTy BCi pesyrnbTa-
TW HaUiOHANbHOTO MOHITOPUHIY 3anuLUKiB B iHTEp-
HeTi. Y pasi nepesuiieHHs MP3 pepxaBu-uneHu

MOXyTb Ha3BaTW iM's  po3gpibHOro  TOprosud,
Tpengepa abo BUPOGHUKA NPOAYKTY.
BignosigHo pgo  Pernamenty  Kowmicii  (€C)

Ne1213/2008, y 2009, 2010 ta 2011 pokax 6yno cTBO-
peHo nepy €C BPKIT gns 3abe3neveHHs oTpumaH-

Ynino B, / V., Chmil

Food Safety Authority (EFSA) (hereinafter referred to

as the Agency) [6].

Regulation (EC) No 396/2005 on the maximum
residue limits of pesticides in food and feed of plant
and animal origin [5] requires Member States to carry
out official controls on pesticide residues in food in
accordance with coordinated multiannual Community
control programmes (MCCPs) and multiannual nation-
al control programmes (MNCPs). Given the consider-
able variation in the range of pesticide use over a
three-year period, it is imperative to monitor pesticide
use in food over a series of three-year cycles. This
approach enables an assessment of the impact of pes-
ticide residues on consumers and the effectiveness of
legislation in this area.

The EU Commission develops the MCCPs, identifies
the foodstuffs and pesticides that must be controlled by
all Member States. It also stipulates the number of
samples that must be taken in each Member State,
according to the size of its population, to ensure com-
pliance with the maximum residue levels of pesticides
and to assess the impact of pesticide residues on the
consumer. These specific samples are included in the
national control programmes, taking into account the
problems that have been identified on compliance with
the MRLs, Regulation (EC) No 396/2005.

Member States must develop MNCPs for pesticide
residues. They must update their programmes
annually. These programmes are to be based on a
risk assessment and aim, in particular, to assess
consumer exposure to the pesticide and compli-
ance with applicable legislation:

(a) products for sampling;

(b) the number of samples to be taken and the analy-
ses to be carried out;

(c) pesticides to be analysed;

(d) the criteria applied in drawing up such programmes,
including:

(i) the pesticide-product combinations to be selected;

(i) number of samples taken for domestic and non-
domestic products

in accordance;

(iii) food consumption as a share of the national diet;

(iv) the Community control programme;

(v) results of previous control programmes. Member
States shall participate in the EU MCCP. They shall
publish all national residue monitoring results on
the internet annually. In case of exceeding the
MRLs, Member States may provide the name of the
retailer, trader or manufacturer of the product.

In accordance with Commission Regulation (EC)
No 1213/2008, the first EU MCCP was developed in
2009, 2010 and 2011 to ensure compliance with maxi-
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HA MakCUMMasbHWX PIBHIB 3anuUWKIB nectuumais Ta
OL{iHKM BNAMBY 3anuLLKiB NECTULUAIB Ha CMOXMUBaYIB Y
Xap4oBMX MPOAYKTax Ta KOpMax POCIIMHHOIO Ta TBa-
pUHHOrO noxomkeHHs [7]. Lia nporpama npoposxy-
€TbCA BIOMNOBIAHO [0 HacTynHUX nocTaHoB Komicii.
Hapasi peanizoBaHo 24 TpbOXpiyHi nporpamu.
OcTanHim 6yB PernameHT Kowmicii €C 2023/73 [8].

Pesynbrat KOHTPOMO AepKaB-YneHiB MakTb OyTu
npeacTaBneHi o AreHTcTBa Ta €BPONenCcbKOi KOMICT.
BignosigHo o ctatTi 32 Pernamenty (€C) 396/2005
AreHTCTBO  Hece BiAMNoOBiganbHICTb 3a CKNnagaHHA
LLOPIYHMX 3BITIB MPO 3anULWKM NECTUUMAIB HA OCHOBI
aHanisy [aHuWX MOHITOPWHIY, HaJaHWUX KpaiHamu, siKi
NoAaKTb 3BITHICTb. Y LMX 3BiTax 3a3HayeHi NpobneMHi
MUTaHHS LWOAO AOTPUMAHHS 3aKOHOA4ABYMX 0OMEXEHD
3anVLWKIB NECTUUMAIB Ta OLIHIOETbCS iXHi BMMMB Ha
CMOXMBaYIB Yepe3 NpOAYKTU XapyyBaHHs, L0 Hagxo-
AATb Ha puHOK. Kpim Toro, AreHTCTBO Hajae PEKOMEH-
pauii, sk 3pobut ManbyTHI nporpamm KOHTPOio
e(hEeKTUBHILLUMMU.

B octaHHbomy 3BiTi AreHtcTBa [9] BiasHavaeTbcs,
wo ans BukoHaHHs €C BPCIy 2021 poui 3 xap4oBux
NPOAYKTIB, SKi HaYacTiLle CNoX1BalTLCA rpomMajsHa-
mmn €C, 6ynu Bigibpani 12: 6aknaxaHu, 6aHaHu, 6poko-
ni, KynsTUBOBAHI rpubu, rpenndpyT, OWHI, CONOOKMIA
nepeLb, CTOMOBWIA BUHOrpaz, ONMBKOBA Ofisi NEPLUOro
BiIKMMY, NWeHUus, Buyaumin xup i Kypsdi anus.
Bcboro npoaHanizoaHo 13 845 npo6. 3aranom 13 550
npob (97,9 %) BMABNEHO B Mexax AOMYCTUMUX HOPM.
MP3 6ynu nepesuweni y 295 npobax (2,1 %), 3 akux
184 npobu (1,3 %) Oynu BU3HaHI HEBIOMOBIOHUMW Ha
OCHOBI HEBW3HAYEHOCTi BUMIpIOBaHHS. Y cepegHboMy
53,3 % npoaHanizoBaHWx 3paskiB Oynu BiTYN3HAHUMMU,
22,8 % — 3 iHwwx kpaiH €C, 19,6 % — 3 TpeTix KpaiH i
4,3 % — HeBiOMOro NOXOMKEHHS.

HauioHanbHi nporpamu (EC BPCIT + BPHCP) y
2021 p. npoaHanisyanu 87863 npob. I3 3aranbHoi
KinbKkocTi gocnimxeHux npob 84 399 (96,1 %) signosi-
[anu BCTaHOBNEHUM HopMaMm. 3araniom nepeBuLLEHHS
MP3 BusiBnere y 3464 npobax (3,9 %). 3 ypaxyBaH-
HSIM Moxubkn BuMiptoBaHHa 2207 npob (2,5 %) nipaa-
NNCS IOPUAMYHUM CaHKUisM abo NpuMMYCOBMM 3axo-
fam. PiseHb nepesuiyeHHss MP3 3uuaueesa 3 5,1 % y
2020 p. o 3,9 % y 2021 p.

Marepianu Ta MmeTogu. Ak npaBuno, nicnapeectpa-
LiMHI MeToau aHamiy BUKOPUCTOBYIOTLCA NuLe Ans
TUX MaTpULb POCIMHHOIO Ta TBAPUHHOIMO MOXOMKEH-
Hg, ansa akux BctaHosneHi MP3. Axkwo MP3 He BcTa-
HOBIeHa, 3asBHIKY He NOTPIOHO HaZaBaTW nogasbLuy
iHbopMalLito Npo nicnspeecTpalinHi MeToau.

OpHak, [esiki perysniordi opraHi BCTaHOBIHOBATM-
MyTb MP3 onsa ToproBux winei, xoda 3anuLiky y Lmx
MaTpuusaX He OuJikyloTbcs. TOMy METoAM npuMycy
HeoOXigHi Ans AeMOHCTpaUii BianoBigHUX MeX Kinbkic-
Horo BusHaveHHst (MKB) Ta gns BctaHoBneHHss MP3 Ha
pisHi MKB.

MicnapeecTpauiiin MeToam HeobXiaHi, abu KOHTPO-
OO OpraHu MOMNW BM3HaYaTy BiAMNOBIAHICTb 3anmLL-

mum residue levels for pesticides and to assess the
exposure of consumers to pesticide residues in food
and feed of plant and animal origin [7]. This pro-
gramme is being continued under subsequent
Commission Regulations. To date, 24 three-year pro-
grammes have been implemented. The latest was
Commission Regulation (EU) 2023/73 [8].

The results of the Member States’ controls must be
submitted to the Agency and the European
Commission. In accordance with Article 32 of
Regulation (EC) 396/2005, the Agency is responsible
for drawing up annual reports on pesticide residues
based on the analysis of monitoring data provided by
the reporting countries. These reports identify issues of
concern regarding compliance with the legal limits on
pesticide residues and assess their impact on con-
sumers through food products placed on the market.
The Agency also provides recommendations on how to
make future control programmes more effective.

The latest report of the Agency [9] notes that for the
implementation of the EU MCCP in 2021, 12 food prod-
ucts were selected from the most frequently consumed
by EU citizens: aubergines, bananas, broccoli, cultivat-
ed mushrooms, grapefruits, melons, sweet peppers,
table grapes, extra virgin olive oil, wheat, beef fat and
chicken eggs. A total of 13,845 samples were
analysed. A total of 13,550 samples (97.9%) were
found to be within the permissible limits. MRLs were
exceeded in 295 samples (2.1%), of which 184 sam-
ples (1.3%) were considered non-compliant based on
measurement uncertainty. On average, 53.3% of the
analysed samples were domestic, 22.8% from other
EU countries, 19.6% from third countries and 4.3% of
unknown origin.

National programmes (EU MCCP + MNCP) in 2021
analysed 87,863 samples. Of the total number of sam-
ples analysed, 84,399 (96.1%) met the established stan-
dards. In total, the MRL was exceeded in 3,464 samples
(3.9%). Taking into account the measurement error,
2,207 samples (2.5%) were subject to legal sanctions or
enforcement measures. The level of MRL exceedance
decreased from 5.1% in 2020 to 3.9% in 2021.

Materials and Methods. As a rule, post-registration
analytical methods are used only for those matrices of
plant and animal origin for which MRLs have been
established. If no MRL has been established, the appli-
cant does not need to provide further information on
post-registration methods.

However, some regulators will set MRLs for trading
purposes even though residues in these matrices are
not expected. Therefore, enforcement methods are
needed to demonstrate appropriate limits of quantifica-
tion (LOQs) and to set MRLs at the LOQ level.



KiB nectuumgis BcTtaHoBneHum MP3 y xap4yoBux npo-

ZYKTax POCIIMHHOTO Ta TBAPWHHOTO MOXOMKEHHS, SIKi

HagXxoOsTh 4O CMOXMBa4Ya, a TakoX ASis Linen MOHiITo-

PUHIY NECTULMAIB y I'PYHTI, BOAI (MUTHIN, Nig3eMmHii Ta

MOBEPXHEBIN), NOBITPI, PiANHax Ta TKaHWHAX OpraHiamy

[10]. Ong iHWK1X MaTpuLb, TaKUX SIK KOPMU ANt TBApUH

Ta pWbHi mMaTpuui, Hapasi HemMae BMMOr OO METOAIB

MOHITOPWHTY, ockinbkn MP3 ans umx matpuub MoKu

He BCTaHOBMeEHi B ToMy uyuchi i B PernmamenTi (€C)

Ne 396/2005 [5].

Bsarani, metognM nNOBWHHI OXOnntoBaTU aHaniTu,
BKITHOYEHI 10 BU3HAYEHHS 3a5ULLKY, LU0 BiHOCATLCA [0
BCTAHOBMNEHHS Ta 3abe3nedyeHHs AoTpuMmaHHs MP3.
BoHW noBWHHI GyTW WBMAKMMK, NPOCTUMM Y 3aCTOCY-
BaHHi, BMKOPUCTOBYBATM 3arafbHOAOCTYMHI MeToaw/
obnagHaHHA Ta yHUKaTK Hebe3neyHux peyoBUH
(Hanpwknag, xnopodpopmy, BeHsony), a Takox OyTu
MiHiManbHo BUTpaTHUMK [11,12].

HeobxigHo 3'acyBat Ta noBsiZoMWTW LWOZO cneuu-
divHOCTI MeToAIB, L0 AO3BONSE BU3HAYNTY BCi KOMMO-
HEHTW, BKMIOYEHi Y BM3HAYEHHS MOHITOPUHIY 3anmiu-
kiB. BanigoBaHi nigTBepmxytodi Metogu MawTb OyTu
NpeacTaBneHi, SKWO Le HeobXiaHo.

JliHiMHICTb, NOBEpPHEHHS Ta TOMHICTb (MOBTOPHOBA-
HICTb) METOAIB MOBWHHI OyTW BU3HAYEHI Ta NOBIZOMIEHI.
[aHi matotb ByTn 3reHepoBaHuMmM Ha piBHi MKB i Bipo-
rigHUX piBHIB 3anuLkiB, abo gecatukpatHoi MKB. MKB
HeoOXiAHO BM3Ha4aTX Ta MOBIAOMMNSATM ANS KOXHOMO
KOMMOHEHTA, BKIOYEHOTO 10 MOHITOPUHIY 3amnMLLKIB.

[ns 3anuwkiB y xapyoBux NpogyKTax i KopMax poc-
NTMHHOTO Ta TBAPWMHHOTO MOXOMKEHHS, @ TaKoX 3anuLu-
KiB Yy MUTHIN BOAi BiATBOPIOBAHICTb METOAY MOBUHHA
OyTn BM3Ha4eHa 3a [OMOMOrOK HesanexHoi nabopa-
TopHoi Banigauii (HI1B, ILV) i nosigomneHa.

MNicnsapeecTpauiiHi METOAM BW3HAYEHHS 3anULLKIB
necTuuuaiB NoBUHHI OyTW HaBEAEHI 3 MOBHWM OMKUCOM
aHaniTMyHoI npoueaypu y BiANOBIAHUX po3ainax gocke
3asIBHMKA ANS1 BU3HAYEHHS 3anWLLKIB MPW NPOBEAEHHI
nabopaToOpHOTO KOHTPOMKO 3a 3abe3nevYeHHsIM J0Tpu-
MaHHS MaKkCMManbHUX PIBHIB 3anuLLKIB NeCcTUUMAIB i
MOHITOPUWHIY ANs:

a) BM3HAYEHHS! BCIX KOMMOHEHTIB, BKITOYEHNX 4O MOHi-
TOPVHIOBOTO BW3HAYEHHS 3anuwikiB, Wob aaTw
MOXITMBICTb AepxaBam-uneHam €C 3'scysaTu Big-
NOBIAHICTb BCTAHOBMIEHUM MaKCMManbHUM PiBHSAM
3aNULLKIB, SKi OXOMMIOKTb 3aMULLKU B NPOAYKTax
Xap4yBaHHS1 Ta KOPMAX POCIIMHHOIO Ta TBAPUHHOTO
NOXOMXEHHS abo Ha HUX;

0) BM3HAYEHHS BCIX KOMMOHEHTIB, BKITHOYEHUX [ANS
Linen MOHITOPWHIY LWOAO A0Mi Ta NOBEAHKY [ito4mnxX
PEYOBMH Ta BIiAMOBIQHWMX MeETabOMITIB, NPOAYKTIB
posnagy Ta peakuii y rpyHTi, nia3emMHUX Bogax,
NOBEPXHEBMX BOZAX, 0cajax Ta NoBiTpi;

B) aHanidy y NoBiTpi 4ito40i PeyoBWHU Ta BiMNOBIAHMX
MPOAYKTIB po3nagy, Lo YTBOPKKTLCS Nig Yac abo
nicns 3actocyBaHHa 33P, AKWO 3asBHWK HE [0Be-
Ae, WO BNAMB Ha onepaTopis, MpaLiBHUKIB, MeL-
KaHLiB abo CTOPOHHIX OCi0 € HE3HAYHUM;

Ynino B, / V., Chmil

Post-registration methods are necessary so that reg-
ulatory authorities can determine the compliance of
pesticide residues with established MRLs in food prod-
ucts of plant and animal origin that reach the con-
sumer, as well as for the purposes of monitoring pesti-
cides in soil, water (drinking, groundwater and sur-
face), air, fluids and tissues of the body [10]. For other
matrices, such as animal feed and fish matrices, there
are currently no requirements for monitoring methods,
as MRLs for these matrices have not yet been estab-
lished, including in Regulation (EC) No 396/2005 [5].

In general, methods should cover the analytes
included in the residue determination relevant to the
establishment and enforcement of MRLs. They should
be rapid, easy to apply, use commonly available meth-
ods/equipment, avoid hazardous substances (e.g.
chloroform, benzene), and be of minimal cost [11, 12].

The specificity of the methods to detect all compo-
nents included in the residue monitoring definition
should be established and reported. Validated confir-
matory methods should be provided if necessary.

The linearity, recovery and precision (repeatability) of
the methods must be determined and reported. Data
must be generated at the LOQ and probable residue
levels, or ten times the LOQ. The LOQ must be deter-
mined and reported for each component included in
the residue monitoring.

For residues in food and feed of plant and animal ori-
gin, as well as residues in drinking water, the repro-
ducibility of the method must be determined by inde-
pendent laboratory validation (ILV) and reported.

Post-registration methods for the determination of
pesticide residues must be provided with a full descrip-
tion of the analytical procedure in the relevant sections
of the applicant's dossier for the determination of
residues during laboratory control to ensure compli-
ance with maximum residue levels of pesticides and
monitoring for:

a) the establishment of all components included in the
monitoring residue definition to enable EU Member
States to determine compliance with the estab-
lished maximum residue levels (MRLs) covering
residues in or on food and feed of plant and animal
origin;

b) identification of all components included for monitor-
ing purposes regarding the distribution and behav-
iour of active substances and relevant metabolites,
breakdown and reaction products in soil, ground-
water, surface water, sediment and air;

c) analysis in air of the active substance and relevant
degradation products formed during or after the
application of the pesticide, unless the applicant
demonstrates that the exposure to operators, work-
ers, residents or bystanders is negligible;
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r) aHanisy piguH i TKaHWH OpraHi3My Ha HasiBHICTb Aito-

YMX PEYOBUH i BiANOBIQHUX MeTabONITIB.

[lns nocTpeecTpauiiHOro KOHTPOMH 3asnLLKIB Hai-
Kpalle BMKOPUCTOBYBaTU METOL aHanidy MHOXWHHMX
3anuwkis (MAM3) y NOpPIBHSIHHI 3 METOOOM 3 OLHUM
3aNnLIKOM, HaBiTb SIKLWO MOr0 MOBEPHEHHSI He Take
MO3NTUBHE, SIK Y KOHKPETHOTO OKPEMOTO MeToay. Amxe,
Ik NpaBuIo, nabopaTtopii 3 KOHTPOMO 3a AOTPUMAH-
HaM MP3 He MmaloTb [ocTaTHiX MOXMMBOCTEN Ans
3aCTOCYBaHHS OKpEMMX METOAIB AN BCiX NeCTUumais,
AKi MOXyTb OyT NpucyTHIMK [1].

3asiBHUK MOBUHEH CroYaTKy NepeBipuTy NpuaaTHICTb
iCHYIO4Oro MiaXo4y 3 BMKOPUCTAHHSIM MHOXUHHUX
3anuwkis. binbwictb cyvyacHux MAM3, wo 3agoBonb-
HSATb NOTPEOK KOHTPOMIOKYMX NabopaTopiit Woao
wewuakocti, MKB Ta KinbkOCTi OXOnmntoBaHUX aHaniTiB
3aCHOBaHi Ha KinMbKICHOMY BW3HaYeHHi 3 JOMOMOroH
BEPX/MC-MC ab6o M'X/MC.

[igTBEpOKEHHA TOro, LIO HOBa Aito4a peyoBUHA
Moxe OyTu npoaHanisoBaHa 3a 4OMOMOrOK 3arasnbHo-
npurHSATOro nigxody 3 BukopuctaHHaM MAM3 mHo-
KUHHUX 3amnuLUKIB, NEPEBAXHO BUKOHYETbCS MOZYMb-
HUM Ta GaraTopiBHEBMM MiOXO4OM, LUO TECTYE pi3Hi
kntoyoBi etanu. lNepesipka MAM3 Bkntovae LLOHaIA-
MEHLLEe HaCTyMnHi eTanu :

a) mMac-CnekTpoMeTpis: BMOIp BignNoBigHOI METOAMKM
ioHi3auii Ta nepexogiB (KinbkicHa ouiHka Ta nigTBepa-
Xyrodi Lini);

0) xpomatorpadpiyHa nosegiHka: BMOIp BignoBigHMX
ymoB BEPX a6o 'X (gnst [X: noBegiHka npu BUnapoBy-
BaHHi);

B) OuMLLEHHS: BMOIp BiaNoBigHMX npouenyp (Hanpuk-
nag, TeepaodasHa ekcTpakuis, ginsTpadis, po3noin
pigvHalpignHa);

r) ekcTpakuisi: BUOIp BiAMOBIQHUX CUCTEM PO3YUHHM-
KiB (Hanpuknag, MeTaHon/Boga, aueToHiTpun/Boaa,
aLeToH);

4) kanibpysaHHs: BUOIp BignoBigHoi yHKUii kanib-
pyBaHHsI Ta NpoLeaypyv A1 MPUroTyBaHHS CTaH4apTiB.

Pe3synbratn Ta 06roBopeHHA. Po3pobka memodie
aHanisy 0ns MOHImopuHay 3anuwkie necmuyudie y
Xap4osux npodykmax pOoC/IUHHO20 noxodxeHHs [10].

AHani3 xap4oBuX NPOAYKTIB POCIMHHOMO MOXOMXEH-
HS HeOOXigHWIA Onst NepeBipkn AoTpUMaHHs MP3.

Bubip aHaniTis, siki noTpebytoTe MeTogiB aHanisy Ans
Xap4oBMX MPOAJYKTIB POCIMHHOMO MOXOMKEHHS, 3ane-
XWTb Bi BM3HAYEHHS 3aNULLKY, AN18 SKOrO BCTaHOB-
ntoetbes abo 3actocoByeTbest MP3 BignosigHO Ao
PernamenTy (€C) Ne 96/2005.

Metoam aHanidy matTb OyTu po3pobneHi sk MiHi-
MyM AJ151 OQHOTO PEenpe3eHTaTUBHOMO Xap4yoBOro Mnpo-
OYKTY (Takox 3BaHOTO «MaTpuLE») BCIX HACTYMHUX
MaTpUYHUX Tpyn:

— CyXxi NpogyKTX (3 BUCOKMM BMICTOM Binka/BUCOKUM

BMICTOM KpOXmarno);

— NpoadyKTV 3 BUCOKMM BMICTOM BOZM;
— NPOAYKTU 3 BUCOKUM BMICTOM Ofiii;
— NPOAYKTW 3 BUCOKMM BMICTOM KWUCTOTK.

d) analysis of body fluids and tissues for the presence
of active substances and corresponding metabo-
lites.

For post-registration residue monitoring, it is prefer-
able to use a multi-residue method (MRM) compared
to a single-residue method, even if its return is not as
positive as that of a specific single method, as MRL
compliance laboratories generally do not have suffi-
cient capacity to apply individual methods to all pesti-
cides that may be present [1].

The applicant should first verify the suitability of an
existing multi-residue approach. Most modern MRM
that meet the needs of regulatory laboratories in terms
of speed, LOQ and number of analytes covered are
based on quantification using HPLC/MS-MS or
GCIMS.

The confirmation that a new active substance can be
analysed using a common approach using multi-
residue MRM is preferably performed using a modular
and multi-tiered approach testing different key steps.
The MRM verification includes at least the following
steps:

a) mass spectrometry: selection of appropriate ion-
ization and transition techniques (quantification and
confirmatory objectives);

b) chromatographic behaviour: selection of appropri-
ate HPLC or GC conditions (for GC: evaporation
behaviour);

c) purification: selection of appropriate procedures
(e.g. solid-phase extraction, filtration, liquid/liquid parti-
tion);

d) extraction: selection of appropriate solvent sys-
tems (e.g. methanol/water, acetonitrile/water, acetone);

e) calibration: selection of the appropriate calibration
function and procedure for preparing standards.

Results and Discussion. Development of analytical
methods for monitoring pesticide residues in food prod-
ucts of plant origin [10].

Analysis of plant-based foods is necessary to verify
compliance with MRLs.

The choice of analytes requiring methods of analysis
for foodstuffs of plant origin depends on the residue
definition for which an MRL is set or applied in accor-
dance with Regulation (EC) No 96/2005.

Methods of analysis shall be developed for at least
one representative food product (also called a ‘matrix’)
of each of the following matrix groups:

— dry foods (high protein/high starch);

— products with high water content;

— products with a high oil content;

— products with high acid content.



MeToau Ana npogykTis, WO BaXKO Nig4alTbes aHa-
nidy (Hanpuknag, KaBoBi 3epHa, kakaobobu, Tpas'sHi
HaCTOi, XMinb, cnewii, yan) noTPiOHI TiNnbkn B TOMY
BUMAAKY, SKLIO 3asiBHUK 3anuTye JO3BIN.

Mexa kinbkicHoro BusHayeHHs (MKB), sk npasuno,
NOBMHHA CTaHOBUTK He MeHLwe 0,01 mr/kr, 38 BUHSATKOM
MP3, ska Oyna BCTaHOBMEHa Ha LUe HWK4YOMY piBHi
(Hanpuknag, Ans Cnonyku 3 Ay»e HU3bKUM TOKCUKOMOTiY-
HUM ETaNOHHMUM 3HAYEeHHSIM, Ha SIKY MOTIM Ma€ MOLLMPIO-
Batucs MKB. B Tux Bunagkax, konw HaiHmkamia MP3 'y
BIZMNOBIAHI MATPUYHIN rpyni BCTAHOBIIEHA HA PIBHI BULLIE
0,01 wmr/kr, poctaTHbO, ko MKB Bignosigae Ljin Mexi.

AHaniTnyHe kaniopyBaHHs MOBWMHHE MOLUMPIOBATUCS
Ha aianasoH, WO BiANOBiAae HANHWKYMIA Ta HAVBULLIMIA
HOMiHasbHiV KOHLIEHTpALlii aHaniTy y BignoBigHWX aHa-
NMITUYHUX po3umHaXx. KinbKicTb ekcnepuMeHTiB 3i 36ara-
yeHHsM: MKB (5 npo6); 10 x MKB a6o MP3, 3anexHo
Big TOro, wo GinbLe (5 Npob); Ta KOHTPOMb (2 Npobw).
HeobpobneHi gaHi kanibpyBaHHs MatoTb OyTv HadaHi 3
[OCNiAKEHHAMMN.

MigTBepmXytodi Metoan HeobXiAHO npeacTaBUTH
ANS penpeseHTaTyBHUX NPOAYKTIB YCiX YOTMPLOX rpyn
MaTpuLib.

Po3pobka memodie aHanizy 0nsi  MOHImMOPUHey
3anuwekie necmuyudie y xap4osux npodykmax mea-
PUHHO20 noxodxeHHs [10].

AHani3 xap4yoBuX NPOAYKTiB Ta KOPMIB TBapUHHOIO
MOXOMKEHHS HEOOXiAHM ANs NepeBipkM AOTPUMAHHS
Ha BignosigHicTe MP3.

Bubip aHaniti, ski noTpebytTb METOAIB aHanisy
ANS XapyoBWX MPOAYKTIB TBAPWHHOMO  MOXOMXKEHHS,
3aNnexvTb Bif BW3HAYEHHS 3amnMWLLKY, AN SKOro BCTa-
HoBMETLCS abo 3acTocoByeTbess MP3 BignosigHo fo
Pernamenty (€C) Ne 396/2005.

MeToam aHanidy Ansg Xxap4oBuX MPOAYKTIB TBAPWH-
HOTO  MOXOMXEHHS MOBWHHI OyTW nepepbayeHi Ans
HaCTYMHUX Matpuup, skwo MP3 BctaHoBneHo abo
Moxe OyTu 3anponoHOBaHO:;

* Monoko

o Anuga

+ M'aco (Hanpuknag, Benuka porata xygoba abo
ZJOMaLUHS NTuus)

o XKup

* [leviHka, HUPKK

* Meg

Mexa kinbkicHoro BusHadeHHs (MKB), sk npasuno,
noBuHHa ctaHoBuTK 0,01 mr/kr. Tinbkn B 06GrpyHTOBA-
HUX BUMagkax Moxe OyTu goctatHbo, wob MKB Bigno-
Bigana HanmeHwomy MP3 y BignoBigHin matpuui.

MigTBepmXytodi MeToan HeobXiAHO npeacTaBUTH
AN penpe3eHTaTMBHMX NPOAYKTIB YCiX rpyn Matpulb

Pospobka memodie aHanisy 0ns  MOHIMOpuHay
3anuwkie necmuyudie 'y rpyHmi [10].

MeTtoau aHanidy nectuuuaiB y rpyHTi HeobxigHi ons
3abe3neyeHHs1 4OTpMMaHHa 0bMexXeHb, nicrnspeecTpa-
LiMHOrO KOHTPOIMIO, eKCTPeHUX 3axodiB Yy pasi aBapil,
CnocTepexeHHs 3a BydepHUMM 30HamMu Ans NoBepx-
HEBUX BOZ 32 BUHATKOM TaKWX BUNAAKiB:

Ynino B, / V., Chmil

Methods for products that are difficult to analyse (e.g.
coffee beans, cocoa beans, herbal infusions, hops,
spices, tea) are only required if the applicant requests
permission.

The limit of quantification (LOQ) should normally be
at least 0.01 mg/kg, except for the MRL which has
been set at an even lower level (e.g. for a compound
with a very low toxicological reference value, to which
the LOQ should then apply. In cases where the lowest
MRL in the relevant matrix group is set at a level above
0.01 mg/kg, it is sufficient if the LOQ meets this limit.

The analytical calibration should cover the range cor-
responding to the lowest and highest nominal analyte
concentrations in the respective analytical solutions.
Number of enrichment experiments: LOQ (5 samples);
10 x LOQ or MRL, whichever is greater (5 samples);
and control (2 samples). Raw calibration data should
be provided with the studies.

Confirmatory methods must be presented for repre-
sentative products of all four matrix groups.

Development of analytical methods for monitoring
pesticide residues in food products of animal origin
[10].

Analysis of food products and animal feed is neces-
sary to verify compliance with the MRL.

The choice of analytes requiring methods of analysis
for foodstuffs of animal origin depends on the residue
definition for which an MRL is set or applied in accor-
dance with Regulation (EC) No 396/2005.

Methods of analysis for food of animal origin shall be
provided for the following matrices, if MRL is estab-
lished or can be proposed:

+  Milk

+ Eggs

* Meat (e.g., cattle or poultry)
+ Fat

+ Liver, kidneys

* Honey

The limit of quantification (LOQ) should normally be
0.01 mg/kg. Only in justified cases may it be sufficient
for the LOQ to correspond to the lowest MRL in the rel-
evant matrix.

Confirmatory methods must be presented for repre-
sentative products of all matrix groups.

Development of analytical methods for monitoring
pesticide residues in soil [10].

Methods for the analysis of pesticides in soil are nec-
essary to ensure compliance with restrictions, post-
registration control, emergency measures in the event
of an accident, and monitoring buffer zones for surface
waters, except in the following cases:
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1) MeTogu aHamisy ANs BWM3HAYEHHS 3anuLUKiB
NecTuuuaiB y rpyHTi MOXyTb He 3HaZobwTucs, SKLIO
noHag 90 % novaTkoBOI KOHLEHTpALI Ajitovoi peyoBu-
HU Ta ii 3HavyLLMX MeTaboNITIB pO3KNagaeTbCcs NpoTs-
rom 3-x gHiB (DT90 <3 gHis).

2) Metogm aHanidy ans HETOKCUYHMX PEYOBUH, LLO
3ycTpivaloTbCs B Npupogdi (Hanpuknag, cipka, 6eH3omn-
Ha KMCMOTa, XWUPHi KNCMOTK), He BUMAratoThCs.

BusHayeHHs 3anuLkiB necTuuunaiB Ans Linen MoHi-
TOPUHIY Y IPYHTI 3aCHOBaHe Ha OUiHLI Joni y AOBKiNN
Ta EKOTOKCMKOMOrii  NecTuumuaiB i MOXe BKIHOYaTU
[itovy peqoBuHy Ta/abo 3HavyLi meTabonitv. [ns gio-
YMX PEYOBUH, SIKi MPOWLLIIN EKCMEPTHY OLHKY, BUCHOB-
Kn ekcnepTiB AreHTCTBa HagaTb iHchopmauito npo
aHanitu, ski CToCyTbCSt MOHITOPUHTY Y IPYHTI.

XapakTepucTuku npobu rpyHTY LIOAO0 WOro Tuny
(Hanpwknag, nicok, Myn, rMuHa, CyrnuHoK, pH i BmicT
opraHiYHMX Crnonyk/syrneww) HeoOXigHO Bkas3aTy B
onuci meTogy Anst obrpyHTyBaHHS Moro Bubopy.

3a3Buyan Mexa KinbKiCHOrO BU3HAYEHHS 3aULLKIB Y
'PYHTI MOBMHHAa CTaHoBUTU He Oinbwe 0,05 mr/kr.
MiaTBepmKyOuM METOAM NOBUHHI ByT NpeacTaBneHi.

Po3pobka memodie aHanisy Onsi MOHImMopuHey
3anuwkie necmuyudie y 8odi [10].

HeobxigHi meToam anst 3abe3nedyeHHs OOTPUMMaHHS
MaKCMManbHOI MEeXW NEeCcTUUUAIB Yy NWUTHIM Bogi abo B
nig3eMHux Bogax — 0,1 mMKr/n, Ans nicnsipeecTpauinHo-
ro KOHTPONS i Haf3BMYaNHKX 3axofiB y pasi aBapii 3a
BMHSITKOM TakuX BUMNAAKiB:

1) MeTogu aHanisy Ans BU3HAYEHHS! 3anuLLKIB
necTuuuaiB y BoOAi He 3HaZobnsaTbCs, AKWO MNoHag
90 % no4aTKoBOI KOHLEHTpaLii Aito4oi peyoBuHM Ta ii
3HauyLmx MeTaboniTiB pPo3kNafaeTbCs NPOTAroM 3-x
aHie (DTgy, <3 aHis).

2) MeToau Onsi HETOKCUYHUX PEYOBWH, LIO 3YCTpi-
YarTbCs B MPUPOAI, He BUMaratoThbCsl.

BusHaueHHs 3anuLukiB Ans Uinen MOHITOPUHTY B NUT-
Hill BOAi Ta NMOBEPXHEBUX BOAAX 3aCHOBAHE Ha OLliHL
Joni B JOBKINNi Ta €KOTOKCUKOMOTii NecCTULMAIB i MOXe
BKIKOYATM fjtody peyoBuHY Ta/ abo 3HavyLLli meTaboni-
. An§ Oito4nx pevyoBuH, SIKi NPOWMLLN eKCNEePTHY OLLiH-
Ky, BUCHOBKM ekcrepTiB AreHTcTBa HafarTb iHpopma-
Lito Npo aHaniTh, SKi CTOCYHTLCA MOHITOPUHTIY Y MUTHIN
BOLi/NiA3eMHMX BoAax i NOBEPXHEBMX BOAAX.

Metoan aHanidy noBuHHIi OyTu npugatHUMKM Ans
Takux MaTpuub:

- MMTHa Boaa abo nig3emHi Boau;

- MOBEPXHEBi BoAW (NpicHa Boga, Hanpuknag, 3 pivok
abo cTaBkiB).

B onwuci metogy mae Gytv BkasaHe Mmicue Binbopy
npob i Mexa KinbKiCHOro B3HaYeHHs. [ns nIUTHOI BoAu
abo nig3eMHUX Bog MeXa KiNbKiCHOro BU3HAYEHHS
noBvHHa Bignoaigat 0,1 Mkr/n. [1ns noBepxHeBUX BOf
MKB noBwvHHa BignoBigaT HAWMHWKYIN AitoYii KOHLEHT-
pauii, 3a3HayveHoi B Tabnuui.

Y pasi BukopuctaHHs BEPX-MC/MC 6axaHe npsime
BBeZEeHHs1 Npobu 3a ymoBw, wWwo Ue Bignosigae MKB.

1) Analytical methods for the determination of pesti-
cide residues in soil may not be necessary if more than
90% of the initial concentration of the active substance
and its significant metabolites is degraded within 3
days (DT90 < 3 days).

2) Methods of analysis for non-toxic substances
occurring in nature (e.g. sulphur, benzoic acid, fatty
acids) are not required.

The determination of pesticide residues for monitoring
purposes in soil is based on an assessment of the envi-
ronmental fate and ecotoxicology of the pesticide and
may include the active substance and/or relevant
metabolites. For active substances that have undergone
peer review, the Agency’s expert opinions provide infor-
mation on the analytes relevant for monitoring in soil.

The characteristics of the soil sample (e.g., sand, silt,
clay, and loam), pH, and organic matter/carbon con-
tent) should be included in the method description to
justify its selection.

Typically, the limit of quantification of residues in soil
should not exceed 0.05 mg/kg. Confirmatory methods
should be presented.

Development of analytical methods for monitoring
pesticide residues in water [10].

Methods are necessary to ensure compliance with
the maximum limit of pesticides in drinking water or
groundwater — 0.1 pg/l, for post-registration control
and emergency measures in the event of an accident,
except in the following cases:

1) Analytical methods for the determination of pesti-
cide residues in water are not required if more than
90% of the initial concentration of the active substance
and its significant metabolites is degraded within
3 days (DT 90 < 3 days).

2) Methods for non-toxic substances occurring in
nature are not required.

The determination of residues for monitoring purpos-
es in drinking water and surface water is based on the
assessment of presence in the environmental and eco-
toxicology of pesticides and may include the active
substance and/or relevant metabolites. For active sub-
stances that have undergone peer review, the
Agency’s expert opinions provide information on the
analytes relevant for monitoring in drinking
water/groundwater and surface water.

The analysis methods should be suitable for the fol-
lowing matrices:

- drinking water or groundwater;

- surface water (fresh water, for example, from rivers
or ponds).

The method description must specify the sampling
location and the limit of quantification. For drinking
water or groundwater, the limit of quantification must
be 0.1 pg/l. For surface water, the LOQ must be the
lowest applicable concentration given in the table.
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Tabnuus / Table

KoHueHTpauia nectuuigis, wo BigHOCATLCA A0 BcTaHoBneHux MKB
B noBepxHeBux Bogax / Concentration of pesticides related to established MRLs
in surface waters

Matpuus / Matrix rect / Acute test | | Longormtest
Pwba / Fish <MKy, /<LCq <KHHC* /sNOEC*
BopaHi 6e3xpebetHi / Aquatic invertebrates <EK;, /<ECs <KHHC /sNOEC
T organiams that e i sedments. <EKs 1SECy SKHHG /SNOEC
Bopopocri / Algae <EKg, /<ECg,
Bwuwi BogHi pocnunm / Higher aquatic plants <EK;, /<EC4,

*KoHueHmpauisa ennusy, wo He criocmepiecaemscsi (NOEC) / No Observed Effect Concentration (NOEC)

Xouya faHi NOBEPHEHHS B LIbOMY BUMagKy HE MOXYTb
OyTn po3paxoBaHi, JaHi kanibpyBaHHs Ta NpeumsiiHo-
CTi, @ TaKOX NiOTBEPMAKYHOUM METOAU MOBUHHI ByTK
npeacTaBneHi.

Pospobka memodie aHanisy dns
3anuwkie necmuyudie y nogimpi [10].

MeToau aHanidy HeobxigHi Ans MOHITOPWHIY eKcro-
3iuii onepartopis, NpauiBHUKIB, MeLUKaHLiB, CTOPOHHIX
0Ci0 Ta KOHLEHTpaLiii 4jlounx pevyoBUH NecTuumaiB Ha
poboumnx micusx.

Bubip aHaniTy perymioeTbes iHransLinHoW TOKCUYHI-
CTIO Ans onepaTtopiB, MpauiBHWKIB Ta/abo CTOPOHHIX
0Ci0 SIKk OCHOBHWW KPUTEPIN i MEpeBaXHO BKIOYaE
AitoYy peyvoBuHY. NS Ai4Mx pevyoBuH, WO BXe Npon-
WM eKCnepTHY nepeBipKy, BWCHOBKM AreHTCTBa
HadaloTb iH)OpMaLito LOAO aHaniTiB, BaXMBUX ANS
MOHITOPUHIY NoBiTps. MeTogn MoxyTb He 3HagoouTH-
Csl, SKWO MeToh 3acToCyBaHHA pobuTb eKcnoauuito
ManonmoBIpHO. TUM He MeHLL, Cnig PO3rAsAHYTU MOX-
NMBICTb €KCcno3uLii, NoB'sA3aHoi 3 ApendoM po3nuneH-
HS Ta YaCTUHKAMMU, SIKi MOXYTb BUKMKATU PEYOBUHMY i3
HM3bKWM TickoM napw (<10 -5 Ma).

Akwo MKB Oyna BcTaHoBneHa BignoBigHO Ao
Nupekten Pagmn 98/24/EC [13], MKB mae Bignosigatu
LUbOMY 3HayeHH. 3a BiacyTHocTi Takoi Mexu MKB
MOBMHHA BIOMOBIAATM KOHLEHTPALii B MOBITPi Aitoyoi
PEYOBUMHN MECTULMAY, MKI/M3, po3paxoBaHoi 3 ypaxy-
BaHHAM [OMYyCTUMOrO PiBHA BMNMBY Ha onepatopa
(OPBO), daktopa 6e3nekun (0,1), Baru Tina (60 kr) i
nornuHaHHs nositps (20 m3/noby). Axkwo APBO Hepno-
CTYMHWIA, ONs po3paxyHKy MOXHa BUKOPUCTOBYBATU
cuctemHuii IPBO abo 3Ha4eHHs 4ONyCTMMOrO LLOAEH-
Horo crnoxwvBaHHs (OLLC).

Y BUNaZKY, SKLLO AOCNIMKEHHS iHraNALIMHOI TOKCHY-
HOCTi NOKa3yHoTb, LU0 Ailo4a PeYOBUHA BUKNMKAE MicLie-
Bi edpekTu Ha auxanbHi WsSXu, @ He CUCTEMHI edekTH,
KOHLiEHTpaLlis HECNPUSTAMBOTO BMSIMBY MPU BOUXaHHI
(AEC) € BignoBigHum piBHeM. Cop6eHT, siKuii BUKOPH-
CTOBYETbCS A1 YIOBIOBAHHS 3anuLLKIB NecTMumay B

MOHIMOpUHay

When using HPLC-MS/MS, direct sample injection is
preferred, provided that this complies with the LOQ.
Although recovery data cannot be calculated in this
case, calibration and precision data, as well as confir-
matory methods, should be provided.

Development of analytical methods for monitoring
pesticide residues in air [10].

Analytical methods are needed to monitor the expo-
sure of operators, workers, residents, bystanders and
concentrations of pesticide active ingredients in work-
places.

The choice of analyte is governed by inhalation toxi-
city to operators, workers and/or bystanders as the pri-
mary criterion and preferably includes the active sub-
stance. For active substances that have already been
peer-reviewed, the Agency’s conclusions provide infor-
mation on analytes that are relevant for air monitoring.
Methods may not be necessary if the method of appli-
cation makes exposure unlikely. However, the possibil-
ity of exposure due to spray drift and particles, which
may be caused by substances with low vapour pres-
sures (<105 Pa), should be considered.

If the LOQ has been set in accordance with Council
Directive 98/24/EC [13], the LOQ shall comply with this
value. In the absence of such a limit, the LOQ should
correspond to the concentration in the air of the active
ingredient of the pesticide, pg/m3, calculated taking
into account the acceptable operator exposure level
(AEL), a safety factor (0.1), body weight (60 kg) and air
absorption (20 m3/day). If the AEL is not available, the
systemic AEL or the acceptable daily intake (ADI) value
can be used for the calculation.

If inhalation toxicity studies show that the active sub-
stance causes local effects on the respiratory tract
rather than systemic effects, the adverse effect con-
centration (AEC) is the appropriate level. The sorbent
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MOBITPi, NOBMHEH ByTW 30aTHUM YNOBMOBATK 5K raso-
nopibHi, Tak i TBEpAi YacTkn. HeobXigHO BUKOPUCTOBY-
BaTU IBOKOMMOHEHTHi Tpy6ku ans Bigbopy npob nosiT-
ps 3 OBOMa OKpemumu Lwapamm copbeHty. Obugsa
Lapu copbeHTY NOBUHHI aHanizyBaTucs OKpPeMO.

AKLLO aHaniTUYHa TexHika aHanisy 36iraeTbcs 3 Tex-
HiKOI0, LLIO BUKOPUCTOBYETLCS B IPYHTI abo Bopi, MeTo-
AN aHanidy i Byab-AKuiA i3 HUX OEMOHCTPYE BianoBiag-
HICTb MigTBEPOAXYYMM MeTodaMm, ANs NOBITPSHUX
meTopiB aHaniy He noTpibHa gogaTtkosa niaTBepaXy-
BanbHa iHcopmaLlis.

Pospobka memodie aHani3y Ansi MOHIMOpUHaY 3aru-
wikie necmuuyudie y piduHax i mkaHuHax opaaHismy [10].

MeToan aHanidy HeobXiaHi Ans BUSIBNEHHS Oil04mMX
peyoBuH 33P Ta/abo ixHix meTaboniTiB y nogen i Tea-
PUH MiCNS MOXNUBUMX IHTOKCKKALiIM abo ans uinewn 6Gio-
MOHITOPUHIY, HEe3anexHo Big IXHbOI TOKCUKOMOFYHOT
knacudikadii.

BusHayeHHs 3anuLKiB ANS Linei MOHITOpUHIYy B
piavHax i TkaHWHaxX opraHiamMy 3acHoBaHe Ha gocnia-
XEeHHi  MeTaboniamy y rpusyHiB i CBIMCbKIN XyAobi.
BoHo MOxe BKkmiovatu fitody pevoBuHy Ta/abo Bigno-
BigHi MeTaboniTu. BusHavyeHHs 3anuiuky MOXyTb Bid-
Pi3HATUCS ANS PiOWH OpraHi3My i TKaHWH Ha OCHOBI OLLi-
HOK JocnigxeHb MeTaboniamy. [Ins Qitounx peyvoBuH,
SIKi BXE NPONLLNU peLieH3yBaHHs, BUCHOBKM AreHTCTBa
HaJawTb iHhopMaLlito Npo aHanitT, LWo MakoTb BigHO-
LUEHHS1 O MOHITOPUHIY B pigMHaXx i TKaHUHaX opraHis-
my. [Mpn BigCyTHOCTI BUCHOBKIB AreHTCTBa aHanitu,
WO BigHoCATbCA A0 0OOB'A3KOBOr0 BM3HAYEHHS
3anuWKiB Y MaTpuusax TBapuH, MOXYTb BBaxaTucs
nNpUAATHUMK i AN TKaHWH Tina.

Metogn mawTb ByTn po3pobneHi Ans HaCTyMHUX
rpyn MaTpuLp:

— pigvHK opraHiaMy (KpoB, cupoBaTka, nnasma abo
ceva);
—TKaHWHW OpraHismy (M'co, NeYiHKa, HUPKK).

BignosigHi mMeToau Ans TKaHWH OpraHi3My MOXYyTb
Oyt JOCTYnHI B MeTOAAx AN XapyoBUX MPOAYKTIB
TBAPUHHOIO NMOXOMXEHHS, SKLLIO OXOMMNEHO BU3HAYEHHS
3asnuLuKy.

MKB nosuHHa Bignosigatn 0,01 mr/n ans piguH
opraniamy i 0,01 mr/kr gna TkaHwWH opraHi3my. binbLu
Bucoki MKB npunHATHI 4ns aHaniTMyHo CKnagHux aHa-
niTiB, AKLLO Le obrpyHTOBaHO. MNiaTBEPAXYHOYM METOAN
NOBWHHI ByT NpeacTaBreHi.

BucHoBku. Ha nigcrasi po3rnsgy i aHanisy kepiBHMX
LoKymeHTIB  €Bponencbkoro Cot3y (€C) Ta
OpraHi3aLii ekKOHOMIYHOro cniBpOBITHULTBA i PO3BUTKY
(OECP) 3 nicnsipeecTtpaLiHiX MeToAiB KOHTPOM Ta
MOHITOPUHTY 3anuLKiB NecTuuuais MPOMOHYETLCA
CTBOPUTY BITUN3HSIHI METOAWYHI JOKYMEHTY LLOAO PO3-
pobKM i 3aCTOCYBaHHS MicnspeecTpaliiHiX MeTOZiB
KOHTPOSIO | MOHITOPUHIY 3anuLLKIB NnecTuuuais 3 ypa-
XyBaHHsIM ocobnusocTel 3actocyBaHHs 33P B YkpaiHi.

KoHdbnikT iHTepeciB. ABTOp 3asHayae npo BiACyT-
HICTb KOHQNIKTY iHTEpeCiB.

used to capture pesticide residues in air should be
capable of capturing both gaseous and solid particles.
Two-component air sampling tubes with two separate
layers of sorbent should be used. Both layers of sor-
bent should be analysed separately.

If the analytical technique of the analysis is the same
as that used in soil or water analysis methods and any
of them demonstrate compliance with the confirmatory
methods, no additional confirmatory information is
required for the airborne analysis methods.

Development of analytical methods for monitoring
pesticide residues in body fluids and tissues [10].

Analytical methods are necessary for the detection of
active ingredients of PPP and/or their metabolites in
humans and animals after possible intoxications or for
biomonitoring purposes, regardless of their toxicologi-
cal classification.

The determination of residues for monitoring purpos-
es in body fluids and tissues is based on metabolism
studies in rodents and livestock. It may include the
active substance and/or relevant metabolites. Residue
definitions may vary for body fluids and tissues based
on estimates from metabolism studies. For active sub-
stances that have already been reviewed, the Agency’s
conclusions provide information on analytes relevant for
monitoring in body fluids and tissues. In the absence of
Agency conclusions, analytes relevant for the mandato-
ry determination of residues in animal matrices may be
considered suitable for body tissues as well.

Methods should be developed for the following
groups of matrices:

- body fluids (blood, serum, plasma or urine);

- body tissues (meat, liver, kidneys).

Appropriate methods for body tissues may be avail-
able in methods for food of animal origin, if residue
determination is covered.

The LOQ should be 0.01 mg/l for body fluids and
0.01 mg/kg for body tissues. Higher LOQs are accept-
able for analytically complex analytes if justified.
Confirmatory methods should be provided.

Conclusions. Based on the review and analysis in
accordance with the guidance documents of the
European Union (EU) and the Organization for
Economic Cooperation and Development (OECD) on
post-registration methods for the control and monitoring
of pesticide residues, it is proposed to create domestic
methodological documents on the development and
application of post-registration methods for the control
and monitoring of pesticide residues, taking into
account the specifics of the use of pesticides in Ukraine.
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