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MOKCUKOmOgii, Xap4080i ma XimidHOT be3neku imeHi akademika J1.I. Medeeds
Minicmepcmea oxopoHu 300po8’ss YkpaiHu, m. Kuis, YkpaiHa

HArANBHICTb FAPMOHI3ALII BITYA3HAHKX
METOMIB AHAMI3Y NECTALKAIB
Y ClTbCbKOrOCMOMAPChHKIA TA NMPOIOBONbYIA
CHPOBHHI, XAPYOBHX MPOAYKTAX, KOPMAX
| O6'EKTAX JAOBKINAA 00 BHMOr EBPONEACHKOIO
C0K3Y, OPFAHI3ALII EROHOMIYHOIO CTIBPOBITHALTBA

TA PO3BHTRY
YacrhHa 2. IEPEAPEECTPALIAHI METONH ARAMI3Y SANHILIKIB
MECTHIMMIB | OLIHKA PH3HKY BN/HBY MECTHUHNIB HA 310POB’S
THOMIHHH, TBAPHH | CTAH LOBKIMA

PE3IOME. Mema. Po3anisid  kepieHux OokymeHmig €sponelicbko2o Cow3dy (€C) ma OpeaHisauii eKoHOMIYHO20 crigpobim-
Huymea ma possumky (OECP) 3 nepedpeecmpauiliHux Memodie aHanidy 3anuwkie necmuyudie i OUiHKU PU3uKy erniusy
necmuyudie Ha 300p08’a NOUHU, MeapuH i cmaH 008Kinns ma HadaHHsA nPono3uyit wodo po3pobKU BIMYU3HAHUX OOKY-
MeHmig y yiti eanys3i.

Mamepianu ma memoodu. AHanimuyHuli oansid KepigHux i 3akoHodasyux  OokymeHmie €C i OECP i Haykosux ny6nikauyid,
npucesiyeHux po3pobui ma sukopucmaHHo Memodig aHanizy necmuyudie 0rsi nepedpeecmpayiliHo20 KOHMPOITHO 3aruLLKie
ma oujiHKU pu3uky necmuyudie dns moduHU, meapuH i 00eKinss. YkpaiHcbki 3akoHodaeyi QOKyMEHMU, SKi peanaMeHmyoms
po3pobKy i sukopucmaHHs memodie aHanisy 3anuwkie necmuyudie 0151 nepedpeecmpauyitiHoeo KOHMPOIo, nompebyrms
icmomHo20 doonpauyrosaHHs 32i0Ho 3 sumozamu €C i OECP.

Pe3ynbmamu ma eucHoeku. Cchopmyribo8aHa npono3uuisi wodo HeobxidHoOCMi CMeopeHHsI  8iMYU3HSIHO20 KepigHUUmea 3
po3pobKu ma gukopucmarHsl nepedpeecmpauiliHux — Memodie aHanidy 3anuwkige necmuyudig i OUiHKU pU3UKY ernugy
necmuyudie Ha 300p08’s MOUHU, meapuH i doskinms Ha nidcmasi kepieHux 0okymeHmig €eponelicbkozo Coro3y (€C) ma
OpeaaHizauji ekoHoMi4HO20 crniepobimHuymea ma possumky (OECP).

Knroyoei cnoea: 3acobu 3axucmy pocnuH (33P), necmuyudu, MakcumansHi mexi 3anuwkie (MM3), memodu aHanisy 3anuw-
Kig mecmuyudie, nepedpeecmpauitivi Memodu aHanidy 3anuwkis necmuyudie, ouiHka pusuky necmuyudis.

V. Chmil
L.I. Medved’s Research Center of Preventive Toxicology, Food
and Chemical Safety, Ministry of Health, Ukraine (State Enterprise), Kyiv, Ukraine
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SUMMARY. Aim. Review of guidelines of the European Union (EU) and the Organization for Economic Cooperation and
Development (OECD) on pre-registration methods for analyzing pesticide residues and assessing the risk of pesticide expo-
sure to environment state and its impact on human and animal health, and provide proposals for the development of domestic
documents in this area.

Materials and Methods. Analytical review of EU and OECD governing and legislative documents and scientific publications
on the development and use of pesticide analysis methods for pre-registration control of residues and pesticide risk assess-
ment for humans, animals and the environment. Ukrainian legislative documents regulating the development and use of meth-
ods for analyzing pesticide residues for pre-registration control require significant revision in accordance with the requirements
of the EU and OECD.

Results and Conclusions. A proposal is formulated on the need to create a domestic guide for the development and use of
pre-registration methods for analyzing pesticide residues and assessing the risk of pesticide exposure to environment state
and its impact on human and animal health on the basis of guiding documents of the European Union (EU) and the
Organization for Economic Cooperation and Development (OECD).

Keywords: plant protection products (PPP), pesticides, maximum residue limits (MRL), methods for analyzing pesticide

residues, pre-registration methods for analyzing pesticide residues, pesticide risk assessment.

Beryn. [NepenpeecTpadiiHi MeToau aHanisy 3anmuiu-
KiB necTuumaiB Hanexartb 4O MeTofiB, SKi BUKOPUCTO-
BylOTbCS B €Bponencbkomy Cotosi Ta kpaiHax OECP
[N reHepyBaHHSA AaHWX LOA0 3aMULLKIB [io4UX peyo-
BUH NecTULMaHUX (hopMynsLii B CiNbCbKOroCnoaapCh-
Kin | NpoOOBOMBYNA CUPOBUHI, XapyoBKX MPOAYKTax
POCMMHHOIO | TBAPUHHOMO MOXOMKEHHS, BOAI, IPYHTI,
noBiTpi Ta BionoriyHnx cepefoBULLax Nig Yac npose-
LEHHS1 KOHTPOMbOBAHMX NOMbOBUX BUNPOOYBaHb 3aco-
6iB 3axucty pocnuH (33P) i ouiHKM pr3uKy necTuuugis
[1, 2]. Ui gaHi noTiM BUKOPUCTOBYIOTb AN1S1 PO3PAXYHKY
BCTaHOBIIEHHS MakcuMansHux piBHiB 3anuwikis (MP3)
necTuumaiB  y CinbCbKOrocnoaapChbkiin CUPOBUHI Ta
XapyoBUX MPOAYKTaX, ANs OLiHKA pU3WKiB nectuumais
ANS NOANMHKW, TBAPUH | OOBKINMS | BUSHAYEHHS dhakTo-
piB (koedilieHTiB) NepepobkM CinbCbKOrocnoaapcbKoi
CUPOBUHYM Ta Xap4oBrX NpoaykTiB [3]. Y 3B’A3Ky 3 TUM,
Wo ui meTogM 3asBHWMK (PO3POGHMK) MECTULMAHOI
opmynauii 3rigHo 3 Pernamentom (EC) Ne1107/2009
[4] mae HagaTv [ns oTpUMaHHS 4O3BOMY Ha il peecT-
paito Ans NoganbLIoro BUKOPUCTAHHS Y CiflbCbKOroC-
NOAAPChKI NpakTuLi, BOHWM OTpuManu cratyc nepesa-
peecTpaLiiHAX METOAIB aHani3y 3anuLLKIB NecTULMAIB.
Ak npaBuno, nepegpeecTpalinHi MeToau aHanisy
3anuLuKiB NecTuumniiB € O4HOPa30BUMU, BIOHOCATHCA
[0 TeHepyBaHHS AaHuX ANs peecTpauii KOHKPETHOro
33P. YkpaiHcbki 3akoHO4aBYi OOKYMEHTW, ki perna-
MEHTYIOTb PO3POOKY  MEeTOAIB aHanisy 3anuLukis
NecTUUMAIB, SKi BUKOPUCTOBYIOTHCS B XOZi NPOBEAEHHS
nonboBKX BMMPODOyBaHb necTMumgis, notpebyioTb
iCTOTHOrO goonpautoBaHHs 3rigHo 3 BuMoramun €C i
OECP.

Meta. Po3rnag  kepiBHUX [JOKyMEHTIB €Bponen-
cbkoro Cotosy (€C) Ta OpranisaLii eKoOHOMIYHOro chiB-
pobiTHMLTBa Ta po3suTky (OECP) 3 nepenpeectpaLii-
HUX METOAIB aHanisy 3anulLKiB NecTUuMAiB i OUiHKK
PU3UKy BNMAUBY NECTULMAIB Ha 340POB’SA NIOAUHK, TBa-
PWH | CTaH JOBKINNS Ta HaJaHHA Npono3wLii Wwono
pO3po6KN BITUM3HSHMX OOKYMEHTIB Y Ll ranysi.

MaTtepianu Ta metogu. [NepenpeecTtpaLiiiHi meToau
BU3HAYEHHS 3anuLUKIB | OLHKM PU3MKYy NecTuumais
po3pobnsioTbes  Ans POPMYBAHHS AAHUX Y KOHTEKCTI
MigroTOBKW JOChE ANSt PerynsaropHux uinen [5] i maroTb

Introduction. Pre-registration methods for the
analysis of pesticide residues are among the methods
used in the European Union and OECD countries to
generate data on the residues of active substances of
pesticide formulations in agricultural and food raw
materials, food products of plant and animal origin,
water, soil, air and biological environments during con-
trolled field tests of plant protection products (PPP) and
pesticide risk assessment [1, 2]. These data are then
used to calculate the establishment of pesticide maxi-
mum residue limits (MRL) in agricultural raw materials
and food products, to assess the risks of pesticides to
humans, animals and the environment, and to deter-
mine the processing factors (coefficients) of agricultur-
al raw materials and food products [3]. Due to the fact
that the applicant (developer) of the pesticide formula-
tion according to Regulation (EC) No. 1107/2009 [4]
must provide these obtaining permission methods for
its registration to use further in agricultural practice,
they have received the status of pre-registration meth-
ods for analyzing pesticide residues. As a rule, pre-reg-
istration methods for analyzing pesticide residues are
one-time and relate to generating data for registering a
specific PPP. Ukrainian legislative documents regulat-
ing the development of methods for analyzing pesticide
residues used in field tests of pesticides require signif-
icant refinement in accordance with the requirements
of the EU and OECD.

Aim. Review of the European Union (EU) guidelines
and the Organization for Economic Cooperation and
Development (OECD) on pre-registration methods for
analyzing pesticide residues and assessing the risk of
pesticide exposure to environment state and its impact
on human and animal health, and provide proposals for
the development of domestic documents in this area.

Materials and Methods. Pre-registration methods
for determining residues and assessing the risk of pes-
ticides are developed to generate data in the context of
preparing dossiers for regulatory purposes [5] and



BVKOPWCTOBYBATUCS NS BU3HAYEHHS 3anuLLKIB y maT-

puusx pisHol npupoamn [6, 7]. Ak npaswno, aAns nepe-

[ApeecTpauUiiHuX MeTodiB He noTpibHe NpoBeAEeHHS!

He3anexHux nabopaTopHMX BanigauiiH1X OOCHIoKEHb.

MeTtoau aHanisy 3anuwkiB nectuumgis. lNepesn-
peecTpauiiHi METOAM BU3HAYEHHS 3anULLKIB NecTuum-
[iB NOBWHHI OyTV HaBedeHi y BiANOBIOHWMX po3dinax
[0CbE 3asiBHMKA A5 BU3HAYEHHS 3aNMLLKIB NPU KOHT-
PObOBAHWX NOMbOBMX BUNPOOYBAHHSAX, TOKCUKOMONiY-
HUX | EKOTOKCMKOMOTiYHMX gocnimkeHb 33P y HacTyn-
HUX MaTpuusx [4, 5].

Metoam aHanisy 3anulukiB NecTUUuaiB BUKOPUCTO-
BYHOTbCS:

— MPW  BW3HAYEHHI KOHLEHTpALi Ail040i peyvoBUHM B
3actocoBaHomy 33P(r\n, r/kr, mr/kr);

— NpU BU3HAYEHHI Nepiody OYiKyBaHHSA MiX OCTaHHIM
3acTtocyBaHHaM 33P Ta 36opom ypoxato;

— ANS OUIHKM CTYMEeHs1 OYMLLEeHHs obnagHaHHs Ans
3acTocyBaHHs 33P;

— ONS BU3HAYEHHS Git04MX PEYOBMH i 3HAYyLMX OMi-
wok y 33P;

— ONs OTPUMaHHS! AaHWX NPO KinMbKiCHe BU3HAYEHHS!
HaWBMLLOrO PiBHS 3anuLKiB Aitoumx pevoBuH 33P
Ta iXHiX 3Ha4yLLMX MeTaboniTis B 06pobneHmx cinb-
CbKOTOCMOAAPCHKMNX KymbTypax npu 36upaHHi Bpo-
Xar, BMPOLLEHOrO BiAMOBIAHO A0 HAMNEXHOI Cinb-
cbkorocnogapcbkoi npaktuku (HCIM);

— [NS BU3HAYeHHs nepiofy HaniBposnagy Aiko4oi
PEYOBUHM Ta 3HAYyLLMX METAbOMITIB Y rPyHTI;

— ANSl BU3HAYEHHS PIBHIB 3anMLUKIB Ait040i peYOBUHM
Ta 3Ha4yLwmx MeTaboniTie Npu 36upaHHi BpoXxato;

— ANSt OTPUMAHHS OaHUX MPO HAKOMWYEHHS B I'PYHTI
3anMLLKIB [i04YMX PEYOBMH i 3HAYYLLMX MeTaboniTiB.,
MPOAYKTIB po3knadaHHs Ta peakuir;

— [N OTPUMaHHA AaHux Npo MOBINbHICTL y IpyHTI Ta
MOXIMBOCTI BWMYrOBYBaHHS 3amuLKiB [il0umnx
PEYOBUH i 3HaYyLmXx meTaboniTiB, NpoayKTiB po3-
KnagaHHs Ta peakuii y I'pyHTOBI Ta Mig3eMHi BOAW.

MeTtogu ouiHkuM pusukiBs nectuumpis. Metoan
OLiHKM pU3KKIB necTuuuaiB po3pobnsatoTtees ans dop-
MYBaHHS aHUX Ha NiZTPUMKY JOCNimKEeHb AOMi NecTu-
LMAIB Y HABKOMULIHBOMY CepenoBuLLi, eeKTUBHOCTI,
3anuLLKiB, TOKCWUKOMOTIi, €KOTOKCUKOMONii Ta (i3nYHMX
i XIMiYHMX BNACTMBOCTEN Y KOHTEKCTi MiAroTOBKM
[OCbe Ons perynatopHux uinew [6]. BignosigHo go
Pernamentis  Kowmicii (€C) Ne 283/2013 [7] i
Ne 284/2014 [8] nuLLe MeTOAM 3 BUKOPUCTAHHAM NecTy-
LMaiB He Mi4eHMX pagdioakTMBHUMM i30TONamMy MatoTb
OyTU HapaHi Ans HkYe nepenivyeHnx po3ainie JOCLE:

MeTtoan gns rpyHTy, BOAW, OCafiB, NOBITPSA Ta Oyab-
AKUX AOOATKOBMX MaTpuLb, LLO BUKOPUCTOBYIOTLCS Ha
MATPUMKY OOCHiMKeHb JoMi NecTUUMAiB y  HaBKo-
NULWIHBOMY cepefoBuLLi  (I'pyHTOBa Ta BogHa Aerpaja-
Liist, po3CitoBaHHS,

Metogwn ons rpyHTy, Bogn Ta Oyab-sKknx OOLATKOBUX
MaTpuLb, LLO BUKOPMUCTOBYIOTLCS Ha MiATPUMKY AOCNia-
XeHb €(DEKTUBHOCTI (NepeHeCeHHs1 IITOTOKCUYHMX PiB-
HIB Aitounx peyvoBuH abo MeTaboniTiB y rpyHTi, edek-
TWBHICTb OYMLLEHHS 0ONaZHaHHS AN PO3NUIEHHS).

Ynino B. / V., Chmil

should be used to determine residues in matrices of

various nature [6, 7]. As a rule, pre-registration meth-

ods do not require independent laboratory validation
studies.

Methods for analyzing pesticide residues. Pre-
registration methods for determining pesticide residues
should be given in the relevant sections of the appli-
cant’s dossier for determining residues in controlled
field trials, toxicological and ecotoxicological studies of
PPP in the following matrices [4, 5].

Methods for analyzing pesticide residues are used:
— when determining the concentration of the active

substance in the applied PPP (g/l, g/kg, mg / kg);

—when determining the waiting period between the last
application of PPP and harvesting;

— to assess the degree of equipment cleaning for the
PPP use;

— for determining active substances and significant
impurities in the PPP;

— to obtain residue quantitative determination data of
PPP active substances on the highest level and
their significant metabolites in treated crops during
harvesting grown in accordance with good agricul-
tural practice (GAP);

— to determine the half-life of the active substance and
significant metabolites in the soil;

— to determine the levels of active substance residues
and significant metabolites during harvesting;

— to obtain data on the accumulation of active sub-
stance residues and significant metabolites,
decomposition products and reactions in the soil;

— to obtain data on soil mobility and the possibility of
leaching residues of active substances and signifi-
cant metabolites, decomposition products and
reactions into ground and underground water.

Methods for assessing pesticide risks. Methods
for assessing pesticide risks are developed to generate
data in support of studies on the fate of pesticides in
the environment, efficacy, residues, toxicology, ecotox-
icology, physical and chemical properties in the context
of preparing dossiers for regulatory purposes [6].
In accordance with Commission Regulations (EC)
No. 283/2013 [7] and No. 284/2014 [8], only methods using
pesticides not labeled with radioactive isotopes should
be provided for the following sections of the dossier:

Methods for soil, water, precipitation, air, and any
additional matrices used to support research on the
fate of pesticides in the environment (soil and water
degradation, dispersion, photolysis).

Methods for soil, water, and any additional matrices
used to support efficacy studies (transfer of phytotoxic
levels of active substances or metabolites in the soil,
cleaning efficiency of spray equipment).
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MeTtoam Onst KopmiB, GIOMOMYHMX PiMH Ta TKaHWH,
MoBITPs Ta ByAb-AKUX AOAATKOBMX MATPULb, LLO BUKOPU-
CTOBYIOTBCS HA MIATPUMKY TOKCUKOMOTHHIUX JOCTIIKEHb.

Metoam ans piguH opraHiamy, noBiTps Ta 6yab-sKkux
[00aTKOBUX MaTpuLb, L0 BUKOPUCTOBYIOTECS Ha MiAT-
PUMKY [OCTifKeHb BNIMBY Ha onepatopa, pobiTHuMKa,
pesnaeHTa Ta CTOPOHHBLOIO crocTepiraya.

MeToau onst pocnuH, NPOAYKTiB POCIIMHHOTO NOX0A-
XEHHSsl, nepepobneHnx TOBapiB, Xap4oBUX MPOAYKTIB
POCMMHHOTO Ta TBApPUHHOIO MOXOMKEHHS, KOPMIB Ta
Oyab-sKMX LOAATKOBUX MaTpuLb, LLO BUKOPUCTOBYHOTh-
CS Ha NiATPUMKY AOCHIMKEHb 3aMLLUKIB.

Metoau ans rpyHTy, Bogu, ocadis, kopmis Ta Oyab-
SIKMX [OOATKOBMX MaTpuLp, L0 BUKOPUCTOBYHOTLCS Ha
MiATPUMKY €KOTOKCUKOMOTYHWUX JOCHIAXKEHb.

Metoau ans Bogn, 6ydepHUX po34nHiB, OpraHiqHmX
PO34MHHWKIB Ta OyOb-sikMX [O4ATKOBMX MaTpuub, LUO
BUKOPWCTOBYIOTECA MpU BUMPOOYBaHHAX (DisndHUX Ta
XiMIYHMX BMACTMBOCTEWN.

Pesynkratn Ta obroBopeHHsi. Karteropii xap4oBux
NPOZyKTiB, ANs SKuX NoTpibHa po3pobka nepenpeecTpa-
LiNHMX MeToAIB aHanisy 3anuLuKiB necTuumaiB i OLiHKK
PU3MKIB NECTULMAIB HaBedeHi y Tabn. 1 Ta Tabn. 2.

Bumoau 0o cknadaHHs Memoodie 8U3HaYeHHs1 3arul-
Kie mecmuuyudie. Metoau BU3HAYEHHS 3anULLKIB MecTu-
LMAiB, SIKi BUKOPUCTOBYIOTLCS AMSt TEHEPYBAHHS AaHWX
nonepeaHLOi aBTopW3aLii, HagawTbCa Y BIAMNOBIAHWX
posfinax OOCbe 3asBHUKA, nepenivyeHux y n.2.1, 3
MOBHWM OMMCOM aHamiTUYHOT NPOLeypy 3 BUKOPUCTaH-
HAM NECTULMAIB HE MIYEHMX pafioaKTUBHUMM i30TONaMu
3 [ieTanbHUM onmMcom obnagHaHHS, matepianis i yMoB
BUKOpUCTaHHs [9]. HeobxiaHO BU3HAYMTK Ta MOBIAOMUTU
NiHIAHICTb kanidpyBaHHs1, cneundIYHICTb, MOBEPHEHHS |
MPELMSIfHICTb (MOBTOPIOBaHICTL) MeToaiB. HaHi noTpi6-
HO 3reHepyBaTh Ha PiBHI MeXi KiNbKICHOTO BU3HAYeHHS!
(MKB) gitoqoi pe4oBuHM nectuumay abo BiporigHux pie-
HiB 3anuLukiB, abo gecatukpatHoi MKB.

Ha Bumory HagaroTbes:

a) AHaniTWYHi CTaHAApPTU OYMLLEHOI Aito4Oi PEYOBUHY

Ta 3acoby 3ax1CTy POCNVH;

6) BurotoBneHi 3pasku [itoy4oi peHoBuHY;
B) AHaniTU4Hi CTaHZapTW BignoBigHUX MeTaboniTie Ta

BCiX iHLUMX KOMMOHEHTIB, BKIMIOYEHMX 10 BU3HAYEH-

HSl 3anuLLKIB necTtuumay;

r) 3pasku eTanoHHWUX PEYOBWH NS BiAMOBIQHMX AOMi-

LLIOK.

Bumoeu 0o cknadaHHsi Memodig OUiHKU PU3UKY.
AHani3 3anuwkiB NecTUUMAIB ANS OLHKNM PU3UKY
3a3BMYal BUKOHYETLCS NULLE AN BUNAAKIB, CTOCOBHO
XapyyBaHHS! NOAVHN Ta rofiBni TBAPUH.

MoxyTb 3HagoOWTUCS [Ba Pi3HWX BU3HAYEHHS
3anuwki. OgHe — ana 3abe3nevyeHHs OOTPUMaHHS
BCTaHoBneHnx MM3, 3acHoBaHe Ha KOHLENLii Mapke-
pa. HWe — ans uinen ouiHku puswnky, 6epyym go ysaru
1 yCi TOKCMKOMOTYHO 3HAYYLLi COMNyKK.

AHanitnyHa pobota nig Yac BunpobyBaHb 3anmLKiB
i mocnimKkeHb rofdieni NOBMHHA OXOMMOBaTK BCi KOMMO-
HEHTY BU3HAYEHHS 3aNMULLKIB ANS OLHKM PU3MKY.

Methods for feed, biological fluids and tissues, air,
and any additional matrices used to support toxicolog-
ical research.

Methods for body fluids, air, and any additional matri-
ces used to support studies of the impact on the oper-
ator, worker, resident, and outside observer.

Methods for plants, plant products, processed
goods, plant and animal products, feed, and any addi-
tional matrices used to support residue research.

Methods for soil, water, sediments, feed, and any
additional matrices used to support ecotoxicological
research.

Methods for water, buffer solutions, organic solvents,
and any additional matrices used in tests of physical
and chemical properties.

Results and Discussion. The categories of food
products that require the development of pre-registra-
tion methods for analyzing pesticide residues and
assessing pesticide risks are shown in Table 1 and
Table 2.

Requirements for drawing up methods for determin-
ing pesticide residues. Methods for determining pesti-
cide residues used to generate pre-authorization data
are provided in the relevant sections of the applicant’s
dossier listed in clause 2.1, with a full description of the
analytical procedure using pesticides not labeled with
radioactive isotopes, with a detailed description of the
equipment, materials and conditions of use [9]. Itis nec-
essary to determine and report the linearity of calibra-
tion, specificity, return, and precision (repeatability) of
methods. Data should be generated at the quantitative
determination limit (QDL) of the active substance of the
pesticide or probable residue levels, or tenfold QDL.

Upon request, the following can be provided:

a) Analytical standards for purified active ingredients
and plant protection products;

b) Manufactured samples of the active substance;

¢) Analytical standards for relevant metabolites and all
other components included in the determination of
pesticide residues;

d) Samples of reference substances for the corre-
sponding impurities.

Requirements for drawing up risk assessment meth-
ods. Analysis of pesticide residues to assess risk is
usually performed only for cases related to human
nutrition and animal feeding.

Two different definitions of residues may be required.
One is to ensure compliance with the established MRL,
based on the marker concept. The rest is for risk
assessment purposes, taking into account all toxico-
logically significant compounds.

Analytical work during residue testing and feeding
studies should cover all components of residue deter-
mination for risk assessment.
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Tabnuus 1

ToBapHi rpynu Ta penpeseHTaTUBHI TOBapu
Oeo4i ma ¢hpykmu, 351aku ma npodyKmu meapuHHO20 MOX0OKeHHS

ToBapHi rpynu

Tunosgi kareropii
BCepeauHi rpynu

Tunogi penpe3eHTaTUBHI
TOoBapwu y Karteropii

1. Bucokun BmicT Boau

HaciHHs, dpykTn. KicToukoBi
PPYKTL.

IHWi dppykTn. Anniymun. MNnogosi
oBovi/rapby3oBi oBoui. KanycTa
oBo4yeBa. JIncTosi oBoui Ta cBixka
3erneHb. CTebnosi Ta cTebnosi
OBOMi

Cixi 6060Bi oBOui

Caixi rpnbu.
KopeHennoaun ta 6ynb6onnoau

Abnyka, rpyLui, abpukocu, YepeLlHsi, NePCUKK,
6aHaHu, unbynsa, unbyns-nopen, noMigopu,
nepeLb, Oripku, AWHS, LUBITHA KanycTa, 6ptoc-
cenbcbka Kanycrta, kad4aHHa kanycTa, 6pokoni,
canart, wnuHat, 6a3unik, cenepa, cnapxa
CBiXUA rOpoX 3i CTPy4Kamu, ropox, MaHXeTy,
kopmoBi 606y, cTpy4KoBa KBaconsi, ppaHLy3b-
Ka kBacons

Meyepuui, NUCKYKN.

LlykpoBuii Bypsik, MOpKBa, KapTOnss, COroaka
KapTonnsi

2. Bucokum BMIicCT KMcnotu
Ta BMCOKWUI BMICT BOAMU

LintpycoBi opyKTu.
OpibHi dpykTn Ta arogn

JIMMOHW, MaHAAPUHK, anenbCUHN.

MonyHuus, YOPHULS, ManvHa, YopHa CMopoau-
Ha, YepBOHa cMopoauHa, 6ina cMopoauHa,
BUHOrpas

3. Bucokuin BMIiCT LyKpy Ta
HU3bKNI BMICT BOAMU

Meg, cyxodpyKktu

Mega, poasuHku, Kypara, YHopHOCnuB, (PPYKTOBI
oKeMu

4a. Bucokni BMICT onii Ta
OyXe HU3bKUA BMIiCT
Macna

Ticosi ropixu. OniiHe HaCIHHS.
[MacTa 3 nicoBux ropixie i oniMHoOro
HaCiHHS

Bonocbki ropixu, dyHAYK, KawTaHu, oninHum
pinak, COHsILLHUK, 6aBOBHWMK, coeBi 606w, apa-
Xic, KYHXYT, apaxicoBe macrio, TaxiHa Ta iH.

46. Bucokuii BMIicT onii Ta
CepeaHin BMiCT Boau

YKpHi opyKTN Ta NPOaYKTU

OnuBkM, aBOKago Ta NacTh 3 HUX

5. Bucokuin BMICT Kpoxma-
nto i/abo Ginka Ta HNU3bKUI
BMICT BOAM i XuUpy

Cyxi 6060Bi 0B0OYI/6060BI

3epHOoBI 3naku i NPoayKTN 3 HUX

MonboBa kBacons, cylleHi kopmosi 606w, KBa-
cong cyleHa (xoBTa, 6ina/TeMHO-CUHS, KOpuy-
HeBa, kpanyacTa), coveBuLA

3epHa nweHudi, xuTa, SMMeHI0 Ta BiBCa, KYKy-
py4sa, pucoBun xni6 rpyboro nomeny, 6invn
Xnib, cyxapuku, Cyxi CHigaHKu, MakapoHW,
OopoLLHO

6. CknagHi abo yHikanbHi
TOoBapu

XMinb, kakao-606u1 Ta NpoayKTh 3 HKX, KaBa,
yan, cneuil

YepBoOHi M’'A3K

AnoBnymnHa, cBUHMHA, BapaHuHa, OAnyKHa,
KOHMHA

7. M’aco (m’a3m) i mope- Bini M’a3un Kypka, kadka, iHanyka
nNpPoAYyKTH Cybnpoayktu MeyiHka, HUPKK
Puba Tpicka, nikwa, nocock, dopernb
. Monoko KopoB’siue, Ko3uHe Ta ByrBONMHE MOMOKO
8. Monoko Ta MOMoYHi , . o
Cwup KopoB'sunii Ta Ko3a4uii cup

NPOAYKTK

MornouHi npogyKTu

Worypr, BepLuku

9. Anuga

Anusa

Kypsui, ka4mHi, nepenenuHi Ta rycadi amus

10. XKnp 3 xap4oBux npo-
[OyKTiB TBApMHHOIO noxop-
XKEHHS

XXunp 3 m'daca
Mono4Hni xup

Hwupkosun xup, cano
Macno
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Table 1

Product groups and representative products
Vegetables and fruits, cereals and animal products

Product groups

Typical categories
within the group

Typical representative products
within the category

1. High water content

Seeds and fruits

Stone fruits

Other fruits

Allium

Fruit vegetables / pumpkin vegeta-
bles, vegetable cabbage

Leafy vegetables and fresh herbs
Stem and stem vegetables

Fresh legume vegetables

Fresh mushrooms

Root vegetables and tubers

Apples, pears, apricots, cherries, peaches,
bananas, onions, leeks, tomatoes, peppers,
cucumbers, melon, cauliflower, brussels
sprouts, cabbage, broccoli, lettuce, spinach,
basil, celery, asparagus

Fresh peas with pods, peas, cuff, fodder beans,
string beans

French beans

Champignons, chanterelles

Sugar beet, carrots, potatoes, sweet potatoes

2. High acid content and
highwater content

Citrus fruits
Small fruits and berries

Lemons, tangerines, oranges. Strawberries,
blueberries, raspberries, black currants, red cur-|
rants, white currants, grapes

3. High sugar content and
low water content

Honey, dried fruitsHoney, dried
fruits

Honey, raisins, dried apricots, prunes, fruit jams

4a. High oil content and
very low butter content

Hazelnuts
Oilseeds
Hazelnut and oilseed paste

Walnuts, hazelnuts, chestnuts, oilseeds, sun-
flowers, cotton, soybeans, peanuts, sesame
seeds, peanut butter, tahina, etc.

4b. High oil content and
medium water content

Fatty fruits and foods

Olives, avocado and pasta made from them

5. High starch and/or pro-
tein content and low water
and fat content

Dry legume vegetables / legumes
Cereals and products made from
them

Hops, cocoa beans and their products, coffee,
tea, spices

6. Complex or unique
products

Hops, cocoa beans and their products,
cavachai, spices

7. Meat (muscle) and
seafood

Red muscles
White muscles

Beef, pork, lamb, game, horse meat Chicken,
duck, turkey

Offal Fish Liver, kidneys Cod, haddock, salmon, trout
Milk Cow’s, goat’s and buffalo milk
8. Milk and dairy products | Cheese Cow and goat cheese

Dairy products

Yogurt, cream

9. Eggs

Eggs

Chicken, duck, quail and goose eggs

10. Fat from animal prod-
ucts

Fat from meat
Milk fat

Kidney fat, lard
Butter
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Tabnuus 2

ToBapHi rpynu Ta penpe3seHTaTUBHI ToBapu. Kopma

ToBapHi rpynu

TunoBi kaTeropii BcepeauHi

rpynu

TunoBi penpe3eHTaTUBHI
ToBapwM y KaTeropii

1. Bucokuit BMicT Boaun

KopmoBi kynstypu. KanycHi
oBoui. Jlncta kopeHennoais i
oynbbonnoais. Kopernennoam i
6yns6onnoan. Cunoc

TpaBa, ntouepHa, KOHIOLWKWHA, pinak, kanycTa, nucTa Ta
Gaamnns LykpoBux BypsikiB, Oypsik LIyKPOBUI Ta KOPMO-
BWIA, MOPKBA, KapTonss, KyKypyasa, 3naku, nobiyHi npo-
OYKTW Ta XapyoBi Bigxoau (sbny4yHa makyxa, TomatHa
MaKyxa, KapTONnnsHi OYMLLEHHS, MAacTiBLi Ta XOM, XXOM
LyKpOBUX BypsikiB, naToka)

2. Bucokun BMIicT KUCnOTH
Ta BUCOKMI BMICT BoAM

Mo6ivHi NpoaykTV Ta XxapyoBi BiOXoAM, TaKi SIK LMTPYCO-
Bi BUYaBKM

3. Bucokuii BmicT onii/xumpy
Ta ayxe
HU3bKUA BMICT BOAMU

OniviHe HacCiHHSA, oninHi PpyKTY,
X NpoayKTK Ta nobiyHi Npoayk-

Tn. XKnp/onisi pocnMHHOro Ta
TBaPUHHOTO MOXOOXEHHS

BaBoBHsIHa, NnsiHa, pancoBa, KyHXKyTHa, COHSILLUHMKOBA
onii, HaciHHSA, coesi 606K, NnanbLMoBa onisi, parncoea
onis, coesa onis, pub’aunii XXnMp, UCTUNAT XKUPHUX KNC-
not. KomGikopm 3 BUCOKMM BMICTOM niniais

4. CepepHin BmicT onii Ta
HU3bKUA BMICT BOAMU

Makyxa Ta WpOoT OnifHUX Kyrb-

Typ

OnuBkoBa, parncoBa, COHsLLIHMKOBA, 6aBOBHsIHA, COEBA
Makyxa abo LwpoT

5. BUCokui BMICT Kpoxmaro
i/abo 6inka Ta HU3bKNi
BMICT BOAW Ta Xupy

3epHOoBI KynbTypK, NPOAYKTH iX
nepepobkun, NobiYHi NpoayKTH Ta
xap4oBi Bigxoau. HaciHHs 6060-

BuX. [Mo6iyHi npogykTn Ta xap-
YyoBi Bigxoan

AumiHb, oBec, KyKypyAsa, puc, XUTO, cnensta, TpUTuka-
ne Ta 3epHa NweHuLi, NnacTiBLi, Kpynka, NyLWnMHHA Ta
BMCiBKWU. Xnib, NnnBoBapHa Ta 6apaosa kpyna.
KomGikopM Ha 3epHoBiin ocHoBi. Cyxi 606U, ropox,
coveBunUs

6. CknagHi abo yHikanbHi
TOBapK

Conoma
CiHo
Mpemikcu

AumiHb, oBec, KyKypyasa, puc, XWUTO Ta MeHnYHa
conoma

TpaBu

Mo6iyHi NpodyKkTV Ta Xxap4oBi BiaXoau (KapTonnsHWM
GinNoK Ta ANCTUNAT XUPHUX KUCHOT)

7. M’sico Ta MopenpoayKkTu

KoMnoanTHuiA KOpM Ha OCHOBI
TBapPVHHOIO NOXOAXEHHS

PubHa ctpaBa

8. Mornoko Ta MOroYHi npo-

OYKTU

Monoko

3aMiHHMK monoka. MobiyHi NpoayKTK Ta Xap4yoBi Bigxo-
v, Taki sik cupoBaTtka

Table 2

Product groups and representative products. Feed

Product groups

Typical categories within
a group

Typical representative products
in the category

1. High water content

Forage crops. Cabbage veg-

etables. Leaves of root vegeta-

bles and tubers. Root vegeta-
bles and tubers. Silo

Grass, alfalfa, clover, rapeseed, cabbage, sugar beet
leaves and tops, sugar beet and fodder, carrots, pota-
toes, corn, cereals, by-products and food waste (apple
cake, tomato cake, potato peelings, flakes and pulp,
sugar beet pulp, molasses)

2. High acid content and
high water content

By-products and food waste, such as citrus pomace

3. High oil / fat content and
very low water content

Oilseeds, oilseeds, their prod-

ucts and by-products. Fat / oil
of vegetable and animal origin

Cottonseed, linseed, rapeseed, sesame, sunflower oils,
seeds, soybeans, palm oil, rapeseed oil, soy olil, fish ail,
fatty acid distillate. Mixed feed with a high lipid content

4. Medium oil content and
low water content

Oilseed cake and meal

Olive, rapeseed, sunflower, cotton, soy cake or meal

5. High starch and/or protein
content and low water and
fat content

Grain crops, their processed

products, by-products and food

waste. Legume seeds. By-
products and food waste

Barley, oats, corn, rice, rye, spelt, triticale and wheat
grains, cereals, cereals, husks and Bran. Bread,
Brewer’s and Bard’s cereals. Mixed feed on a grain
basis. Dried beans, peas, lentils

6. Complex or unique prod-
ucts

Straw
Hay
Premixes

Barley, oats, corn, rice, rye and wheat straw

Herbs

By-products and food waste (potato protein and fatty
acid distillate)

7. Meat and seafood

Composite feed based on ani-
mal origin

Fish dish

8. Milk and dairy products

Milk

Milk substitute. By-products and food waste, such as
whey
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Metoam ouiHku pr3nky NOBUHHI ByTV HagdaHi y Bigno-
BiJHUX po3ainax 4OCbe 3asiBHUKA, NepeniYeHnx y n.2.2,
3 MOBHWM OMUCOM aHaniTUYHOI NPOLEaypU 3 BUKOPU-
CTaHHSIM NecTUUMAIB, HE MIYEHNX padioaKTUBHUMN i30-
Tonamu, 3 AetansHUM OnUMCOM obnagHaHHS, MaTepia-
niB i yMOB BUKOPUCTaHHS [ 8].

HeobxigHo BM3HAuUTK Ta MOBIOOMUTM MPO Cheuu-
¢ivHicTe MeTOAIB. BanigosaHi niatBepmxytodi MeToam
MatoTb BYTW NpefcTaBneHi, SKWO Lie HeobXigHO.

JliHiNHICTb KanibpyBaHHS, NOBEPHEHHS Ta Npeuu3in-
HiCTb (MOBTOPIOBAHICTb) METOAIB HEOOXIAHO BU3HAYUTU
Ta NOBIZOMUTH.

[aHi noBuHHi Byt 3reHepoBaHi Ha piBHi MKB, abo
BIpOriHUX PIBHAX 3anuLkiB, abo OecaTUKpaTHOMY
MKB. Y BignoBiaHvx Bunagkax Ansi KOXHOrO aHamiTty
HeobxigHo BM3Ha4UMTK Ta nosigomutyt MKB.

Bid6ip, mpaHcriopmyeaHHsi ma 36epicaHHs Mpob
[10]. Mpobu xap4oBMx NpoaykTiB cnig Biabupatn Bia-
noBigHo ao [upektusn 2002/63/€C [11] abo 3akoHO-
[aBCTBa, 3amiHtoe. LLlogo kopMiB npasuna BUKNageHi y
Oopatky | go Pernamenty (€C) Ne 691/2013 [12].
Mpobw, B3aTi BignosigHo Ao Aupektusn 2002/63/€C
abo pernameHty (€C) Ne 691/2013, cnig posrnsgatu
AK neranbHi, ogiLinHi nabopaTopHi Npobu, penpeseH-
TaTUBHI NS NapTii Y1 BaHTaXy, 3 SIKUX BOHU B3ATI.

Mertop Binbopy npob i Bubip o6’ekTiB Binbopy 3ane-
XaTb Bif Uinen aocnimkeHHs. HapinHi pesynsratu
MOXHa OfiepxaTu Nnuile Ha OCHOBI aHanisy npob, Bigi-
HpaHux Jo uineit gocnimkeHHs. Ocobnusy yBeary cnif
npuainaT Bubopy MeToziB Biabopy Npob i NOBOMKEH-
HIO 3 HUMU (NaKyBaHHS, MapKyBaHHSs!, TPAHCMOPTYBaH-
Hs Ta 36epiraHHs).

3pasku NUTHOI BOAM 36MPaOTLCS B XKMTIOBUX paii-
oHax abo MicusxX 3 BUCOKMM CMOXWBAHHAM BOAM
(Hanpuknag, wmicua Ans nikHikie, Tabopu). 3pasku
noBepxHEBOI BoaM BepyTbcs 3 pivok, Aamb i o3ep, a
npobu rpyHTOBOI BOAM — 3i cBepanoBuH. KinbkicTb
npob MUTHOI BOAW 3HAYHO MEPEBULLYE KinbKiCTb Npob
NOBEPXHEBMX | MiA3EMHUX BOA, OCKIMbKM Le KiHueBa
BOAQ, Sika NAe Ha CNOXVBAHHS.

Mpobu noBMHHI TpaHcnopTyBaTUcs 4o nabopartopii y
BIiQMNOBIQHMX YMOBAX Y YACTUX KOHTEMHEpPaX Ta MiLHin
ynakoBui. [MonietuneHosi abo noninponineHoBi MiLLKy,
3a HeobXigHOCTI BEHTUNbOBAHI, NPUAHATHI ANs BinbLuo-
cTi Nnpo6. Ane ans npo6, aHani3oBaHUX Ha HasIBHICTb
3anuLLKiB (PyMIraHTiB, Chig BUKOPUCTOBYBATU MILLKL 3
HU3bKOK MPOHUKHICTIO (HanpuKnag, HennoHoBOI niis-
ku). 3pasku ToBapiB, po3thacoBaHUX A8 po3apibHoro
Npofaxy, He cnig BUAMATW 3 yNakoBKW nepen TpaHc-
nopTyBaHHAM. [yxe TeHAiTHi abo LBMAKOMNCYBHI Npo-
LYKTW (Hanpuknag, CTUrma ManuHa), MOXIIMBO, [0Be-
LETbCS 3aMOPO3UTU, OO YHUKHYTW NCYBaHHs, a MoTiM
TpaHCcnopTyBaTh B «CyXoMy nbogy» abo nogibHomy,
o6 YHUKHYTK BifTaBaHHSA B 4OPO3i. 3paskn 3aMopoxe-
Hi nig vac Bigbopy HeobxigHO TpaHcnopTyBaTh 6e3 pos-
MOPOXYBaHHS. 3pasku, SKi MOXYTb GYTW MOLUKOIKEHI
nig Yac OXONOMKEeHHS, HeobXigHO 3axuUCTUTWU SK Bif
BUCOKMX, TaK i Bi HU3bKUX TEMNEPATYP.

Risk assessment methods should be provided in the
relevant sections of the applicant’s dossier listed in
clause 2.2, with a full description of the analytical pro-
cedure using pesticides not labeled with radioactive
isotopes, with a detailed description of the equipment,
materials and the use conditions [ 8].

It is necessary to identify and report the specificity of
the methods. If necessary, validated confirmatory
methods should be provided.

The linearity of calibration, return, and precision
(repeatability) methods must be determined and
reported.

Data should be generated at the QDL level, or prob-
able residue levels, or tenfold QDL. In appropriate
cases, for each analysis, it is necessary to identify and
report QDL.

Sampling, transportation, and storage of samples
[10]. Food samples should be taken in accordance with
Directive 2002/63/EU [11] or legislation replacing it. For
feed, the rules are set out in Annex | to Regulation (EU)
no 691/2013 [12]. Samples taken in accordance with
Directive 2002/63/EU or Regulation (EU) no 691/2013
should be considered as legal, official laboratory sam-
ples representative of the batch or cargo from which
they are taken.

The sampling method and selection of sampling
objects depend on the research objectives. Reliable
results can only be obtained based on the analysis of
samples taken for the purpose of the study. Special
attention should be paid to the selection and handling
of sampling methods (packaging, labeling, transporta-
tion and storage).

Drinking water samples are collected in residential
areas or cities with high water consumption (for exam-
ple, picnic areas, camps). Surface water samples are
taken from rivers, dams, and lakes, while ground water
samples are taken from wells. The number of samples
of drinking water significantly exceeds the number of
samples of surface and underground water, since this
is the final water that goes for consumption.

Samples should be transported to the laboratory
under appropriate conditions in clean containers and
strong packaging. Polyethylene or polypropylene bags
should be ventilated if necessary, so they are accept-
able for most samples. However, for samples analyzed
for the presence of fumigant residues, bags with low
permeability (for example, nylon film) should be used.
Samples of goods packaged for retail sale should not
be removed from the packaging before shipment. Very
fragile or perishable foods (such as ripe raspberries)
may need to be frozen to avoid spoilage, and then
transported in “dry ice” or similar to avoid thawing in
transit. Frozen samples must be transported without
defrosting during sampling. Samples that may be dam-
aged during cooling must be protected from both high
and low temperatures.



LBnake TpaHcnopTyBaHHa [0 nabopartopii, nepe-
BaXXHO NPOTArOM OZHOMO AHS, HeobXxiaHe Ans 3paskis
BinbocTi ceixux npoaykTie. CTaH 3paskis, gocTasne-
HWUX Ao nabopatopii, Mae 6yTn HabnvxeHo Jo TOro, WO
6yno 6 NpuiHATHXM Ans po36ipnMBOro NoKynus, iHaK-
Le 3pas3ku cnif BBaXXaTy HeNnpuaaTHAMK AN aHanisy.

3pa3kv NOBUHHI BYTU YITKO | HE3MMBHO iAeHTUIKO-
BaHi TakuM 4uHOM, o6 3abe3neynTyt BiOCTEXEHHS.
MNpy oTprMaHHi koxHOI nabopaTtopHoi Npobu nabopa-
TOpiS NOBUHHA HaJaTW YHiKanbHUN Kop.

JlabopatopHi npobu, ski He aHani3ylTbCA HeramHo,
MOBUHHI 36epiraTcs B yMOBaXx, LLO 3BOAATb A0 MiHiMy-
My posknagaHHs. CBixi npogyktu cnig 36epiratv y
XOMNoAMnbHWKY, ane 3assuyan He goswe 5 gHiB. Cyxi
NpoAYyKTY MOXHa 36epiraTi 3a KiMHaTHOI TeMnepaTypu.
FAKLLO OYIKYETLCS, L0 TEPMIH 36epiraHHa NepeBuLLUTL
[Ba TWXHi, iX cnig BigibpaTh Ta 36epiratn B MOPO3nnb-
Hi Kamepi.

Ananiz npob [10]. Yci npouepypw NigroToBkM Ta
06p0obk1 Npob MOBUHHI BUKOHYBATUCS B MaKCUMasibHO
KOPOTKi TepMiHK, WO6 MiHiMi3yBaTh ncyBaHHS npob Ta
BTpaTy nectuuuais. AHamian Ha HasIBHICTb 3anWLLKIB
ayxe nabinbHmMx abo NeTkMx nectumais NOBUHHO po3-
noyatu HerawHo. [Mpoueaypw, Ski MOXyTb NPU3BECTM J0
BTPaTU aHaniTy, HeOOXiAHO 3aBEPLUNTN SKHAWLLBKALLE,
NepeBaxHO B AeHb OTpUMaHHa npobu. [ligrotoBky
npo6, 06pobky npob i Binbip Npob Ans oTpUMaHHS nop-
Wi cnig NpoBOAUTW 4O BUOMMOTO NOTiPLUEHHS SKOCTI.

Cnig npogemoHcTpyBaTH, WO npoueaypu o6pobku
Ta 30epiraHHa Npob He MatTb iCTOTHOrO BMMMBY Ha
3anuLuKu, NpucyTHi B Npobi. Tam, Ae € Aokasw Toro, LWo
nogpibHeHHs (pisaHHsa Ta romoreHisawis) npu Temnepa-
TYpi HAaBKOMNMULLHLOIO CepefoBuLLa 3HAYHO BMNWUBAE Ha
pO3KafaHHA AesKWX 3amnuLKiB NecTUUMiB, PEKOMEH-
[yeTbCA TOMOreHi3yBaTh 3pa3kv 3a HU3bKOI Temnepa-
Typu (Hanpuknag, y 3amMopoXeHoMy Burnagi ta/abo y
MPUCYTHOCTI «CyXOro NboAy»). AKLIO BiAOMO, WO Noa-
PiGHEHHS BNNMBaE Ha 3anuLLKK (Hanpvknag, anTiokap-
6amatin abo tymiraHT) i BIACYTHI NpaKTUYHi ansTep-
HaTMBHI Npouedypu, npoba Ans BunpobyBaHb NOBUHHA
cKnagaTtvcs 3 Linux oauHuLb NpodykTy abo cermeHTiB,
BUAANEHUX 3 BENUKUX OAMHULb. [INs BCiX iHLWMX aHani-
3iB HeobxigHO nogpibHUTM BCto nabopatopHy npoby
[ns nigBuLLeHHS eeKTUBHOCTI eKCTpaKLii NpoayKTiB 3
HU3bKMM BMICTOM BOMOrMU (Hanpuknag, 3nakis, cnevin,
CYWEHWX TpaB) PeKOMeHOYETbCH OTPUMYBATU ApPIOHI
YaCTUHKK, nepeBaxHO MeHwe 1 mM. [logpibHeHHs
cnif NPOBOANTM TaKUM YMHOM, OO YHUKHYTU CUIBbHO-
ro HarpiBaHHs 3paskiB, OCKiMbKM TENMO MOXe npu3Bse-
CTW [0 BTPaT AESKUX NECTULMAIB.

MogpibHeHHs npobu noBuMHHO 3abe3nevysaTyn ii
[OCTaTHIO FOMOrEHHICTb, LWOo6 3a6e3neyunTn NPUAHATHY
MiHMMBICTb CyBnpobu. AKLWO Le HEAOCSXKHO, Crif po3-
MAHYTA MOXIMBICTb BUKOPWUCTaHHA Npob 6BinbLuoro
PO3Mipy Y1 MOBTOPHMX MOPLN, 06 MaTU MOXMMBICTb
OTpMUMaTH BirlbLL TOYHY OLLIHKY CPaBXHLOMO 3HAYEHHS.
MNpy romoreHisauii abo nogpibHeHHI Npobu MOoXyTb
MOAINATUCA Ha pisHi dpakuii, Hanpuknag, M'aKoTb i

Ynino B. / V., Chmil

Fast transportation to the laboratory, preferably with-
in one day, is necessary for samples of most fresh
products. The condition of the samples delivered to the
laboratory should be close to what would be accept-
able to the discerning buyer, otherwise the samples
have to be considered unsuitable for analysis.

Samples must be clearly and indelibly identified in
such a way as to ensure tracking. When receiving each
laboratory sample, the laboratory must provide a
unique code.

Laboratory samples that are not analyzed immedi-
ately should be stored in conditions that minimize
decomposition. Fresh food has to be stored in the
refrigerator, but usually no longer than five days. Dry
food can be stored at the room temperature. If the shelf
life is expected to exceed two weeks, they should be
selected and stored in the freezer.

Sample analysis [10]. All sample preparation and
processing procedures should be carried out as soon
as possible to minimize sample spoilage and pesticide
loss. Tests for residues of very labile or volatile pesti-
cides should begin immediately. Procedures that may
result in loss of analysis should be completed as soon
as possible, preferably on the day the sample is
received. Sample preparation, sample processing and
sampling for portion production should be carried out
before visible deterioration in quality.

It should be demonstrated that sample processing
and storage procedures do not significantly affect the
residues present in the sample. Where there is evi-
dence that grinding (cutting and homogenization) at
ambient temperature significantly affects the decompo-
sition of certain pesticide residues, it is recommended
to homogenize samples at low temperatures (for exam-
ple, frozen and/or in the presence of “dry ice”). If it is
known that grinding affects residues (for example,
dithiocarbamates or fumigants) and there are no prac-
tical alternative procedures, the test sample should
consist of whole product units or segments removed
from large units. For all other analyses, it is necessary
to grind the entire laboratory sample to increase the
efficiency of extraction of products with a low moisture
content (for example, cereals, spices, dried herbs), it is
recommended to obtain fine particles, preferably less
than 1 mm. Grinding should be carried out in such a
way as to avoid strong heating of the samples, as heat
can lead to the loss of certain pesticides.

The grinding of the sample must ensure that it is suf-
ficiently homogeneous to ensure acceptable variability
of the sub-sample. If this is not possible, you should
consider using larger samples or repeated portions to
get a more accurate estimate of the true value. During
homogenization or grinding, samples can be divided
into different fractions, for example, pulp and peel in
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LUKIPKY Y pa3i (pyKTiB | NMyLUNWHHS Ta eHROCNEPM Y pasi
3nakis. Lle dpakuioHyBaHHS Moxe BinbyBatucs yepes
BiAMIHHOCTI y po3mipi, hopmi Ta WwinbHOCTi. OcKinbku
necTuuuan MoxyTb OyTM HEOQHOPIAHO PO3NOAINeHi
MK PISHUMMW (DpaKLisiMmn, BaXIIMBO NepekoHaTucs, Lo
(hpakuii B aHaniTuyHin Npobi 3HaXOAATLCH Y TOMY X
CiBBIQHOLUEHHI, WO 1 Y BUXiZHI nabopaTtopHin npobi.
PekomeHngyetbecs 36epirati B MOPO3WMbHIN  kaMepi
[OCTaTHIO KinbKiCTb cybnpob abo nmopuin ana aHanisy
Ha KinbKiCTb aHani3iB/MOBTOPHKX aHanisis, SKi MOXYTb
3Hapobutmcs

Moxe 3HapgobuTtncs etan oumLieHHs abo posbasneH-
HS OTPMMAHKX EKCTPaKTIB Npob, o6 3MEHLUNTW BNUB
MaTpuLi Ta 3MEHLWUTW 3abpyaHEHHS cucTemMu npunagy,
Lo npuBeae 40 NiABULLEHHS CENEKTUBHOCTI Ta Hagijii-
HoCTi. MeToan OYMLLEHHSI BUKOPUCTOBYIOTE PI3HULIO Y
(isnko-xiMi4HMX BNacTMBOCTSAX (Hanpwknag, nonsp-
HICTb, PO34YMHHICTb, MONEKYNAPHWIA PO3MIP) MiXX NecTu-
uMgamm Ta KomrnoHeHTamu matpuui. OgHak BuKopu-
CTaHHs eTany OuWLLeHHs B 6araTtooCTaTKOBOMY METO;
MOXe NPKU3BECTU A0 BTpaTH AesKnX necTuuuais.

KoHUeHTpyBaHHS ekcTpakTiB Npob mMoxe Npu3BecTu
[0 OCaKEHHS KOMMOHEHTIB Matpuui, a B AEesKUX
BUNagkax, 40 BTpaTU nectuuuzais. Po3baBneHHs ekc-
TPaKTy PO3YNHHUKOM [HLLOI MOMSPHOCTI TaKOX MOXe
NpU3BecTy 4O BTPaT! NECTULMAIB Yepes 3HMKEHY PO3-
YMHHICTb (Hanpwuknag, po3baBrieHHs MeTaHONbHOro
abo aLETOHITPUNBHOIO EKCTPaKTy BOAO).

o6 yHWKkHYTK BTPAT nig Yac cTajii BunapoByBaHHS,
TemnepaTtypa MOBMHHA MNiATPUMYBATUCH HACTIMbKY
HU3bKOK, HAacKiMbkM Le NPakTU4HO MOXMUBO.
Hesenukuin 06'eM po34MHHKMKA 3 BUCOKOK TeMMepary-
POIO KMMIHHSA MOXHAa BUKOPUCTOBYBATU B SKOCTI «yTpU-
myBada». Cnig yHuMKaTV CniHoBaHHA i BypxnmBoro
KUNiHHS eKcTpakTiB abo AucnepryBaHHs — Kpanenb.
lMoTik cyxoro asoTy abo BakyymHe BigLEHTpoOBe BuNa-
POBYBaHHS 3a3BMYaii KpaLle BUKOPUCTAHHS MOBITPSIHO-
ro MoTOKy ANs ApibHoMaclTabHOro BUNapoByBaHHS,
OCKifbKM MOBITPS 3 BiNbLLUOK NMOBIPHICTIO NpMBeae 40
OKMCREeHHs abo NOTpannsHHSA BOAM Ta iHLIMX MOXIN-
BMX 3abpyOHoBaviB.

36epiraHHs ekcTpakTiB y XOroaunbHUKYy abo Mopo-
3UnbHiN Kamepi MiHiMi3ye aerpagauito. MoxyTb Binbysa-
TWCS BTPaTW NECTULMAIB B EKCTPaKTax Npy KIMHATHIN Tem-
nepatypi, HanNpvKnag, y Bianax y cTonuji aBTocamnnepy.

KanibpysaHHs Onsi KifbKiCHO20 8U3HaYEeHHS 3anuuwikie
necmuyudie. HanHwkumin piseHb kanibpysaHHsa (LCL,
HPK) nosuHeH gopieHioBaTH abo ByTn HKYMM 3a piBEHb
kanibpysaHHs BignosigHoro nosigomnsiemoro pisHs (RL,
MP), Ha sikomy 3anuLLKW NOBIZOMNSOTLCS SIK aBCOMKIOTHI
yncna. MNP He noBuHeH ByTn HMx4MM 3a MKB.

KanibpyBaHHs1 3 BPEKETUHIOM NOBUHHO BUKOPUCTO-
ByBaTWCS, SKWO He Oyno [OBEAeHO, Lo cucTema
BI3HAYeHHS BirbHa Bif 3Ha4YHOro Apewdy, Hanpuknag,
LUMSXOM MOHITOPUHIY CUrHany BHYTPILUHLOrO CTaHdap-
Ty. KanibpysanbHi cTaHgapTy chif BBOAWUTU SK MiHIMYM
Ha noyatky Ta B KiHUi nocnigoBHocTi npob. Akuwo
Apevd mix BomMa BpeKeTUHIOBUMU iH'EKLSIMM OQHOTO

the case of fruits and husks, and endosperm in the
case of cereals. This fractionation can occur due to dif-
ferences in size, shape, and density. Since pesticides
can be unevenly distributed among different fractions,
it is important to make sure that the fractions in the
analytical sample are in the same ratio as in the origi-
nal laboratory sample. It is recommended to store a
sufficient number of sub-samples or portions in the
freezer for analysis for the number of tests/repeated
tests that may be required.

A stage of purification or dilution of the resulting
sample extracts may be required to reduce the impact
of the matrix and reduce contamination of the instru-
ment system, resulting in increased selectivity and
reliability. Purification methods use differences in
physical and chemical properties (for example, polari-
ty, solubility, molecular size) between pesticides and
matrix components. However, using the cleaning step
in a multi-residue method may result in the loss of
some pesticides.

Concentration of sample extracts can lead to precip-
itation of matrix components and, in some cases, to the
loss of pesticides. Diluting the extract with a solvent of
a different polarity can also lead to the loss of pesti-
cides due to reduced solubility (for example, diluting
methanol or acetonitrile extract with water).

To avoid losses during the evaporation stage, the
temperature should be kept as low as possible. A small
volume of solvent with a high boiling point can be used
as a “holder”. Foaming and rapid boiling of extracts or
dispersing of drops should be avoided. Dry nitrogen
flow or vacuum centrifugal evaporation usually makes
better use of the air flow for small-scale evaporation, as
the air is more likely to cause oxidation or ingress of
water and other possible pollutants.

Storing extracts in the refrigerator or freezer mini-
mizes degradation. There may be losses of pesticides
in extracts at room temperature, for example, in vials in
the stand of an autosampler.

Calibration for quantitative determination of pesticide
residues. The lowest calibration level (LCL) must be
equal to or below the calibration level of the corre-
sponding reporting level (RL), at which residuals are
reported as absolute numbers. The RL must not be
lower than the QDL.

Bracketing calibration should be used if it has not
been proven that the detection system is free of signif-
icant drift, for example, by monitoring the signal of an
internal standard. Calibration standards should be
introduced at least at the beginning and end of the
sample sequence. If the drift between two bracketing
injections of the same calibration standard exceeds



i TOro x kanibpyeanbHoro ctaHgapty nepesuuye 30 %
(npunmatoumn Ginbw BUCOKY peakuito 3a 100 %),
HeobxidHO NpOBECTW MNOBTOPHWI aHania npob, ki
MICTATb 3anuwku nectuumais. Pesynbtatn gns Tux
npob, Lo He MICTATb ByAb-SKUX aHaniTiB 3 HENMPUAHAT-
HUM OpendoM, MOXYTb BYTU NPUIAHATI 3@ YMOBMU, WO
CcUrHan Ha piBHi kanibpyeaHHs, wo signosigae [P,
3anMWacTbCA BUMIPIOBaAHUM NPOTArOM YCiel naprii,
abw 3BecTV [0 MiHIMYMY MOXNMBICTb NOMWUIKOBO-Hera-
TUBHMX pesynbratie. [lpu HeobxigHoCTi 3apsaky
cuctemu X abo BEPX cnig BukoHaTu 6esnocepeaHbo
nepeq NepLuot cepieto kanibpyBarnbHUX CTaHAAPTHUX
PO34MHIB y cepii aHanisiB.

CvrHan pgeTekTopa Bif aHaniTiB y eKkcTpakTi npobu
MOBUHEH 3HaXOAWTUCA B Mexax [Aiana3oHy curHanis
Bi BBEAEHUX KanibpyBanbHUX CTaHAAPTHUX PO3YMHIB.
Mpun HEOBXIAHOCTI eKCTPaKTK, WO MICTATb BUCOKI PiBHI
3a1LWKIB BWLe KanibpoBaHOro [ianasoHy, MOBUHHI
ByTn po3BefeHi Ta NOBTOPHO BBeAEHi. AKLIO pPO34MHM
KanibpyBanbHMX CTaHZAPTIB BiAMOBIgAOTH MaTpuLi,
KOHLEHTpaLia mMatpuui B KanibpyBanbHOMy CTaHOaApTi
TakoX NOBMHHA BYTW NponopLiHO po3basneHa.

MepeBaxHum € BaraTopiBHeBe KanibpyBaHHs (Tpw i
Binblle koHUeHTpauin). MoBUHHa BUKOPUCTOBYBATHCS
BiANOBIAHa yHKUiA kanibpyBaHHsa (Hanpvknag, niHin-
Ha, KBagpaTWuHa, i3 3BaxyBaHHAM abo 6e3 Hboro).
BigxuneHHs Ha3ag po3paxoBaHWX KOHLEHTpauin rpa-
[ytoBarbHUX CTaHQapTIB Bif CrpaBXHiX KOHLEHTpaLii
no rpagyroBanbHil KpWBIK y BigNoBIgHIA obnacTi He
noBUHHO ByTn Binble £ 20 %.

KanibpyBaHHs WNsxoM iHTeprnonsuii Mk ABoMa pis-
HAMWU MPUAHATHO 3@ YMOBW, LUO Pi3HWLSA MK ABOMa
piBHAMU He nepesuLye 10-kpaTHOro koedivieHTa i 3a
YMOBM, L0 koedilieHTy Biaryky kaniopyBanbHuUX CTaH-
[apTiB Ans GPeKeTUHry 3HaXOAATbCH B AOMYCTUMMX
mexax. PakTop curHany kanibpyeanbHUX CTaHAAPTIB
Ans BpekeTUHry Ha KOXXHOMY pPiBHI He MOBWMHEH Bigpi3-
HATMCA Binblue HiX Ha 20 % (npuiMaoyun BULLMIA CUr-
Han 3a 100 %).

OpHopiBHeBe KanibpyBaHHS TakoX MOXe [asaTu
TOYHI pesynbTaTh, SKWO CUrHan AeTeKkTopa aHanity B
eKCTpakTi npobu Onmsbkuin [0 curHany craHgapty
OHOPIBHEBOrO KanibpysaHHs (B Mexax + 30 %). Akwo
B Npoby JoAaHO aHamiT 3 MEeTOl BU3HAYEHHS MoBep-
HEHHS, L0 BiANOBIAAE HANHKYOMY KanibpyBanbHOMY
pieHio (HPK), 3HayeHHs nosepHeHHs <100 % moxyTb
ByTh po3paxoBaHi 3 BUKOPUCTaHHAM KanibpyBaHHS no
ofHin Touui HPK.

Bci uinboBi aHanitm gna kanibpysaHHs HeobxigHo
BBECTV B KOXHY MapTito Npob npuHanMHi Ha piBHi, WO
Bignosigae IMP. [MoTpibeH foCTaTHIN CMrHan Ha UuboMy
PiBHi i 0ro cnig nepesipaTH, Wo6 YHUKHYTW NOMUIIKO-
BO-HEraTMBHUX pesynbraTis.

KanibpysaHHs 8idnosidHo do mampuyi. Bigomo, Lo
MaTpuYHi ehekT YacTo BUSBNAKTHCA SK Y MeTodax
X, TaK i meTogax PX, ix cnig ouiHioBaTK Ha NOYaTKOBIN
cTagii po3pobkn metopy. KanibpysaHHs BignoBigHo 4o
MaTpuLi 3a3Bnyait BUKOPUCTOBYETLCA ANS KOMMeHcaLi

Ynino B. / V., Chmil

30 % (taking a higher response as 100 %), repeated
analysis of samples containing pesticide residues
should be performed. The results for those samples
that do not contain any analytes with unacceptable drift
can be taken provided that the signal at the calibration
level corresponding to RL remains measurable
throughout the batch to minimize the possibility of
false-negative results. If necessary, the GC or HPLC
system should be charged immediately before the first
series of calibration standard solutions in the analysis
series.

The detector signal from the analytes in the sample
extract must be within the range of signals from the
introduced calibration standard solutions. If necessary,
extracts containing high levels of residues above the
calibrated range should be diluted and reintroduced. If
the solutions of the calibration standards meet the
matrix, the matrix concentration in the calibration stan-
dard must also be proportionally diluted.

Multi-level calibration (three or more concentrations)
is preferred. The appropriate calibration function must
be used (for example, linear, quadratic, with or without
weighing). The deviation back of the calculated con-
centrations of calibration standards from the true con-
centrations along the calibration curve in the corre-
sponding area should not exceed + 20 %.

Calibration by interpolation between two levels is
acceptable provided that the difference between the
two levels does not exceed 10 times the coefficient and
provided that the response coefficients of the calibra-
tion standards for bracketing are within acceptable lim-
its. The signal factor of the calibration standards for
bracketing at each level should not differ by more than
20 % (taking a higher signal as 100 %).

Single-level calibration can also produce accurate
results if the analyte detector signal in the sample
extract is close to the single-level calibration standard
signal (within = 30 %). If an analyte is added to the
sample to determine the return corresponding to the
lowest calibration level (LCL), the return values <100%
can be calculated using single-point LCL calibration.

All target analytes for calibration must be introduced
into each batch of samples at least at the level corre-
sponding to RL. A sufficient signal is required at this
level and should be checked to avoid false-negative
results.

Calibration according to the matrix. It is known that
matrix effects are often found in both GC and RH
methods, and they should be evaluated at the initial
stage of method development. Calibration according
to the matrix is usually used to compensate for its
effects. It consists in the fact that calibration solutions
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il etbekTiB. BoHO nonsirae B ToMy, WO KanibpyBanbHi
PO34MHM aHaniTa roTyloTb He 3 BUKOPUCTaHHAM YUCTUX
OpraHiYHMX PO3YMHHUKIB, @ 3 BUKOPUCTAHHSAM eKCTpaK-
TiB, OTPUMAHMUX NPY EKCTPaKLil OpraHiYHUMM PO3YUHHN-
KaMu aHani3oBaHVX MaTpuLb, SKi He MICTATb BU3HaYe-
HUX aHaniTiB.

KomneHcauii edpextiB matpuui B XX-MC gomortucs
BaXxye, OCKiNbKy ehekTn MaTpuLi 3anexarb Bif Chifb-
HOTO EMNBaHHS KOXHOMO OKPEMOTO NeCTULMAY 3 KOM-
MOHEHTaMM MaTpuL, LLO CNiNbHO eKCTparytThes, sKi €
BiAMIHHUMU ANS Pi3HUX NPOAYKTIB. TakMM YMHOM, BUKO-
pUCTaHHs KanibpyBaHHs BigNOBIAHO 4O MaTpwLi, MMo-
BipHO, Byae MeHL e(heKTMBHUM MOPIBHAHO 3 [X.

Kani6pysaHHa 3 0odasaHHsM cmaHdapmy. [Jopa-
BaHHS CTaHAapTy OO0 aHamiTUYHUX TECTOBMX MOPLN
(oomaBaHHs cTaHfapTy npobu) npusHaveHe Ans KoM-
neHcauii MaTpuuHux edekTiB Ta BTpaT nig vac nigro-
ToBKM npobu. Llei meton nepenbavae gesike 3HaHHS
VIMOBIPHOTO 3anuLLKOBOrO PiBHA aHanity B npobi
(Hanpwvknag, 3 nepLuoro aHaniay), oTxe KinbKicTb goga-
HOTO aHaniTy aHanoriYHo TOMY, LLO BXe € MPUCYTHIM Y
npobi. Tak, pekoMeHayeTbCH BUKOPUCTOBYBaTH Aoda-
BaHHA CTaHZapTy ANS MiATBEPAXYOUMX KiNbKICHWX
aHanisie y Bunagkax nepesmieHHs MP3 ta/abo 3a Big-
CYTHOCTi BiAMOBIGHOTO KOHTPOMBHOTO Matepiany Ans
NPUroTyBaHHS CTaHOAPTHUX PO34MHIB, LIO BiAMOBI-
AaloTb mMatpuui. Ana gobasku ctaHgapTy gaHy npoby
Ainatb Ha Tpu (abo nepeBaxHO BinbLue) BUNpobyBaHUx
nopuii. OgHy YacTuHy aHanisytTb GeanocepegHeo, a
KiNbKOCTi  aHani3oBaHOI PeYOBUHU, LLO 30iNbLUYHOTLCS,
AodaTb 00 iHWKMX TeCTOBMX mopui 6esnocepenHso
nepen ekctpakuieto. KinbkicTb aHanisoBaHoi peyoBu-
HW, WO AofaeTbes B Npoby, noBuHHa B 1-5 pasis nepe-
BYLLlYBaTV PO3paxyHKOBY KiflbKiCTb aHani3oBaHOi peyo-
BUHY, fKa BXe € B npobi. KoHueHTpavis aHaniTy, npu-
CYTHbOTO B «He3barayeHiit» npobi, po3paxoByeTbCs Ha
OCHOBI BiJHOCHMX CuUrHaniB aHanity B npobi Ta npobax
i3 nobaskamu. Y nigxoni [odaBaHHs CTaHAAPTY KOH-
LeHTpauis aHaniTy y BunpobyBarin npobi BU3Ha4YaeTb-
CS LUNSXOM eKcTpanonswii, ToMy Ans OTpUMaHHS ToY-
HUX pe3yneTaTiB HeOBXiAHWN NiHINHWIA curHan y Bigno-
BiJHOMY Aiana3oHi KOHLEHTpaLin.

KanibpysaHHsi 3 UKOpUCMaHHAM 8HYMPILWHIX cMaH-
O0apmis. BryTpiwnin ctangapt (IS, BC) — ue ximiyHa
crionyka, Lo A04AETbCS Y BiDOMY KiMbKiCTb aHanisye-
MOi YacTuHi npobu abo NOro eKCTpakTy Ha NEBHIl CTa-
Ail aHani3y 3 MeTO NepeBipKX NPaBUIbHOCTI BUKOHAH-
HA (4acTuHu) aHaniTuyHoro metogy. BC mae 6yTum
XiMiyHO cTabinbHUM Ta/abo 3a3BuYait 4eMOHCTPYBaTH
TaKy X NoBediHKy, SK i y Linb0BOro aHanity.

3anexHo Big eTany aHaniTM4HOrO MeTody, Ha SKOMY
BinbyBaeTbcsA nogaBaHHa BC, BUKOPUCTOBYHOTLCS PiHi
TepMiHu. BHyTpiwHin cTtaHgapt BeeaeHHs  (B-BC),
TakoX Ha3BaHWW BHYTPILHIM CTaHAapToOM npunagy,
[04aTb A0 KiHUEBMX eKcTpakTiB 6e3nocepedHbo
nepeq CTafieto BU3Ha4YeHHs (ToBTO Mig Yac BBeAEHHS
B xpomartorpad). Lle no3BonuTb nepesipuTn Ta, MOX-
nuBO, cKOpUryBat 3MmiHM 0BCAry  BBEAEHHS.

of analytes are prepared not using pure organic sol-
vents, but using extracts obtained by extraction of
analyzed matrices with organic solvents that do not
contain certain analytes.

Compensation of matrix effects in LC-MS is more dif-
ficult to achieve, since matrix effects depend on the co-
elution of each individual pesticide with co-extracted
matrix components that differ for different products.
Thus, using the matrix calibration is likely to be less
efficient compared to GC.

Calibration with the addition of a standard. Adding a
standard to analytical test portions (adding a sample
standard) is designed to compensate for matrix effects
and losses during sample preparation. This method
involves some knowledge of the probable residual
level of analyte in the sample (for example, from the
first analysis), so the amount of analyte added is sim-
ilar to what is already present in the sample. Thus, it is
recommended to use the addition of a standard for
confirming quantitative analyses in cases of exceeding
the MRL and/or in the absence of appropriate control
material for the preparation of standard solutions cor-
responding to the matrix. For the standard supple-
ment, this sample is divided into three (or preferably
more) tested portions. One part is analyzed directly,
and increasing amounts of the analyzed substance
are added to other test parts immediately before
extraction. The amount of the analyzed substance
added to the sample should be 1-5 times higher than
the estimated amount of the analyzed substance that
is already in the sample. The concentration of analyte
present in the “non-enriched” sample is calculated
based on the relative signals of analyte in the sample
and samples with additives. In the standard addition
approach, the analyte concentration in the test sample
is determined by extrapolation, so a linear signal in the
appropriate concentration range is required to obtain
accurate results.

Calibration using internal standards. An internal stan-
dard (IS) is a chemical compound added to a known
amount of the analyzed part of a sample or its extract
at a certain stage of analysis in order to verify the cor-
rectness of the analytical method (part). IS must be
chemically stable and / or usually exhibit the same
behavior as the target analyte.

Depending on the stage of the analytical method
where IS is added, different terms are used. The inter-
nal input standard (I-IS), also called the internal instru-
ment standard, is added to the final extracts immedi-
ately before the determination stage (i.e., during inser-
tion into the chromatograph). This will allow you to
check and possibly correct changes in the input vol-



MpouenypHwii BHYTPIWHIN cTaHgapt (P-IS, M-BC) — ue
BHYTPILLHIA CTaHAapT, SKUMA O0OaETbCA Ha noyatky
aHaniTMYyHOro metody Ans oOniky pisHMX mxepen
MoMuKIIOK Beix eTaniB Metogy. BC Takox moxe OyTu
JO[aHWA Ha iHWOMYy eTani MeTody aHanisy ans
BUMpPABIEHHA K CUCTEMAaTUYHMX, TaK i BUMAOKOBMUX
MOMMITOK, SIKi MOTTIN BUHUKHYTW Ha neBHOMY eTani. [pu
Bubopi BC cnig nepekoHaTucs, WO BOHW He 3aBa-
XaloTb aHanisy LinboBUX aHaniTiB i ManonMMoBipHo, Lo
BOHU NPUCYTHI B aHanisoBaHux npobax.

[lns MeToAiB 3 MHOXWHHUMMW 3anuLUKaMU PEKOMEH-
LyeTbCsA BUKOpUCTOBYBaTW NoHas oguH BC Ha Buna-
[OK, SIKLLO NOBEPHEHHS ab0 BUABMEHHS 0CcHOBHOro BC
Oynoe CKOMMPOMETOBaHO. fAKLO BUKOPWUCTOBYBATM
nVe s KOpUryBaHHS npocTux o6'eMHux 3miH, BC
MOBUHHI AEMOHCTPYBaTU MiHiManbHi BTpath abo mar-
puuHi ecpektnt. Mpu aHanisi neBHoI rpynu aHaniTie 3i
CXOXMMU BNACTUBOCTAMM MOXHa Bubpatn BC, wob
MPOAEMOHCTPYBATW BMNAacTUBOCTI Ta aHamniTM4yHy nose-
ZiHKy, nogibHi fo aHaniTis, Wo uikaensaTb. Akwo BC,
LLO BMKOPWCTOBYETLCS A5 PO3PaxyHKiB, iCTOTHO Bid-
Pi3HAETLCA Big MOBEAIHKM OOHOTO abo KinbKOX Lifb-
OBMX aHaniTiB (Hanpwknag, LWOoAO MOBEpHeHHs abo
MaTpu4Horo edexTy), Le AacTb JOAATKOBY MOMWIIKY B
YCi KiNbKiCHi BU3HAYEHHSI.

Konu BC pogaeTbest O KOXHOMO 3 KanibpyBanbHuUX
CTaHOAPTHUX PO34MHIB Y BiOMIN KOHLEHTpALii, BigHO-
LIEHHs1 cUrHany AetekTopa aHanity Ta BC, otpumaHe
3 BBeLEHMX KanibpyBanbHUX CTAHZAPTHWX PO34YMHIB,
MOTIM HAHOCUTLCA Ha rpadik LWoAo iX BignoBiAHNX KOH-
LeHTpaLin. KoHueHTpauis aHanity noTiM BU3Ha4YaeTb-
CS LUNSXOM MOPIBHAHHA CRIBBIQHOLWEHHS CuUrHany
fetektopa aHanity Ta BC ekctpakty npobm 3 kanibpy-
BaIbHOK KPUBOH.

O6pobka OaHux. Xpomatorpamu NMOBUHHI ByTn nepe-
BipEHi aHaniTMKOM, a BiANOBiAHICTL 6a30BOi MiHii Nepesi-
peHa Ta ckopuroBaHa 3a HeobxigHocTi. Tam, ge npucyT-
Hi 3aBaXato4m abo XBOCTOBI Miku, HEOBXigHO 3acTOCOBY-
BaTV MOCIIQOBHWIA NigXig ANs NO3ULioHyBaHHs 6a30Boi
niHii. MoXHa BMKOpKUCTOBYBaTH NMoLLy Miky abo BMCOTY
MKy, 3an€XHO Bif TOro, WO Aa€ OinbLL TOYHI pesynbraTy.

lNomoyHa eepucbikauis ecpekmugHocmi Memody mid
yac pymuHHozo aHaniszy [10]. Tam, de ue npakTUyHO
MOXIMBO, Cif BUMIpIOBaTV NOBEPHEHHS BCiX aHanITIB
Yy Mexax KOXHOI cepii aHanisis. AKwWo ue BUMarae
HENpPOMOPLiAHO BENWKOI KINbKICTi BU3HAYEHb NOBEp-
HEHHS1, KiNbKICTb aHaniTis mMoxe OyTW 3MeHLUeHa.
OpHak BoHa NMOBWHHA BignoBigaT MiHiMarnbHiN Kinbko-
CTi, @ ue o3Havae: He meHwe 10 % aHaniTiB (MiHi-
MyMm 5) matTb OyTW BKIHOYEHI OO KOXHOI CMCTEMM
BUSIBMEHHS. AKLIO B SIKUIACb MOMEHT NpOKaTKu nporpa-
MU MOBEPHEHHSI aHaniTa BUXOAWUTb 3a Mexi JonycTu-
MOrO Jiana3oHy cepefHbOro noBepHeHHs (+ 2 x BCB
(BigHOCHE CTaHZapTHE BiOXWIIEHHS)), TO BCi pesynbTa-
TW, OTPUMaHi 3 MOMEHTY OCTaHHbOTO 3aO0BifIbHOMO
MOBEPHEHHS1, CMif po3rnsaaTh K NOTEHUINHO XUOHI.

MoBepHEHHs aHaniTy, Sk NpaBWno, Crif BU3Ha4aTut
LUMSXOM [ofaBaHHs (30arayeHHst) y Mexax fianasoHy,

Ynino B. / V., Chmil

ume. A procedural internal standard (P-IS) is an inter-
nal standard that is added at the beginning of an ana-
lytical method to account for various sources of errors
at all stages of the method. IS can also be added at
another stage of the analysis method to correct both
systematic and random errors that may have occurred
at a certain stage. When selecting I1Ss, make sure that
they do not interfere with the analysis of target analytes
and that they are unlikely to be present in the analyzed
samples.

For methods with multiple residuals, it is recom-
mended to use more than one IS in case the return or
detection of the main IS is compromised. When used
only to adjust for simple volume changes, ISs should
show minimal losses or matrix effects. When analyzing
a specific group of analytes with similar properties, the
IS can be selected to demonstrate properties and ana-
lytical behavior similar to the analytes of interest. If the
IS used for calculations differs significantly from the
behavior of one or more target analytes (for example,
with respect to the return or matrix effect), this will give
an additional error in all quantitative definitions.

When IS is added to each of the calibration standard
solutions at a known concentration, the ratio of the
analyte detector signal to IS obtained from the intro-
duced calibration standard solutions is then plotted rel-
ative to their respective concentrations. The analyte
concentration is then determined by comparing the
ratio of the analyte detector signal and the IS of the
sample extract with the calibration curve.

Data processing. Chromatograms should be
checked by an analyst, and the baseline compliance
has to be checked and adjusted as needed. Where
interference or tail peaks are present, a consistent
approach must be applied to position the baseline. You
can use the peak area or peak height, whichever gives
more accurate results.

Current verification of the effectiveness of the
method during routine analysis [10]. Where practical,
the return of all analytes in each series of analyses
should be measured. If this requires a disproportion-
ately large number of return definitions, the number of
analytes can be reduced. However, it must meet the
minimum number, which means that at least 10% of
analytes (at least 5) must be included in each detection
system. If, at some point in the rolling of the program,
the analyte return is outside the acceptable range of
the average return (+ 2 x RSD (relative standard devi-
ation)), then all results obtained since the last satisfac-
tory return should be considered as potentially false.

The analyte return should usually be determined by
adding (enriching) within the range corresponding to
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wo signosigae IMP i 2-10-kpatHomy [P, abo Ha piBHi
MP3, abo Ha piBHi, L0 Mae 0cobnmee BigHOLWEHHS 40
aHanisoBaHux nNpob. MoxHa 3MiHWTK piBeHb AodaBaH-
Hs1, W6 oTpumaTy iHhopmaLito NPO aHaniTUYHI Xapak-
TEpUCTUKW B [ianasoHi KOHUEeHTpaUii. MoBepHEHHs Ha
piBHsX, Wo signosigatoTb NP Ta MP3, ocobnmso Bax-
nuBe. Y BuMMagkax, KoM XOnocTUW MmaTtepian Hego-
CTYNHUW (Hanpuknag, KOMW HeopraHiyHWin Gpomig
MOBWHEH BW3HAYaTUCA HA HU3bKUX PiBHAX) abo Komu
€OVHWIA JOCTYMHUIA XONOCTWIA Matepian MiCTUTb Crony-
Ky, Ska 3aBaxae, piBeHb [04aBaHHS NS NOBEPHEHHS
NoBMHeH ByTn > 3 pasu BuLle 3a piBEHb, NPUCYTHIN B
xonocTin npobi.  KoHueHTpauilo aHanity B Takomy
XOMOCTOMY €eKCTPaKTi MaTpuui cnig Bu3HayaTtu 3
Aekinbkox BunpobysaHux nopuin. MNpyu HeobxigHOCTI
MOBEPHEHHS Moxe ByTu pospaxoBaHe 3 BUKOPWUCTaH-
HAM KanibpyBaHHS 3 BiQHIMAHHSAM XOMOCTOrO BW3Ha-
YeHHsl, ane Taka [Aia noBuHHa OyTW noBigomneHa
pa3oM 3 pesynsratamu. BoHu BU3Ha4aloTbCA 3a MaTpu-
Lieto, sika BUKOPUCTOBYETLCS B eKCNepUMeHTax 3 goga-
BaHHsM, a KOHTPOMbHI 3HAYEHHSI He MOBWHHI NepeBu-
wysatn 30 % piBHa 3anuLuky, wo sianosigae MNP,

MpuiHATHI Mexi Ans  iHAWBIAyanbHUX pPe3ynbTartis
MOBEPHEHHS 3a3BMYall MatloTb 3HAXOAWUTUCH B MeXax
[liana3oHy cepeHboro noeepHeHHst + 2 x BCB. [ns
KOXXHOI TOBapHOI rpynu (ppykTn, OBOYi, Xap4oBi Npo-
OYKTU POCNMHHOTO Ta TBAPWHHOTO MOXOOXEHHS,
KOpMK) cepefHi pesynbTaT noBepHeHHst i BCB
MOXYTb ByTV B3ATI 3 MoYaTKOBOI Banigauii metogy abo
3 MOTOYHWX PEe3ynbTaTiB MOBEPHEHHS (B Mexax nabo-
paTopHoi BigTBOptoBaHocTi, BCB). MpakTuyHwiA aiana-
30H 3Ha4yeHb 3a 3aMoBvyBaHHAM 60-140 % Moxe BUKO-
PUCTOBYBATUCH AN OKPEMUX BUMYYEHb Y PYTUHHOMY
aHanisi. Buxig 3a Mmexi BuLleBKa3aHOro [iana3oHy
3a3BMYall BMMarae MOBTOPHOrO aHanidy naprtii, ane
pesynsrati MOXyTb OyTW NPUNHATHUMU B AESKUX
00rpyHTOBaHMX BUNagkax. Hanpuknag, kLo iHAuBIgY-
anbHe MOBEPHEHHS HEMPUWHATHO BUCOKE, @ 3amnuLUKu
He BUSBMEHI, He NOTPIGHO NPOBOAWTY NOBTOPHUI aHa-
ni3 npo6, wob JoBecTu BIACYTHICTb 3anuwikiB. Ane
HeobXigHO AocnianTM CTabiflbHO BUCOKI NMOBEPHEHHS
abo BCB 3a mexamu = 20 %.

AHani3 cepTuikoBaHMX eTanoHHuUX (pedepeHc)
martepianis (CRM, CPM) e HaWikpaluum BapiaHToM Ans
NigTBEPMKEHHS eEKTUBHOCTI MeTody. Y SKOCTi anb-
TepHaTMBM MOXHA PerynspHo aHanidysatyi npobu ans
BHYTPILUHBOMO KOHTPOIIO SKOCTi. Tam, Ae Le MOXMBO,
00MiH TakMmmn maTepianamu mMix nabopatopismm 3abes-
nevye JOAATKOBY He3anexHy nepeBipky TOYHOCTI.

Benu4uHu 3anuwkie necmuyudie y CiflbCbKo20Cro-
0apchbkili cuposuHi ma nepepobrieHuUX xap4yosux npo-
Oykmax. o onepavuin BM3HAYEHWX, $K TUMOBI ANA
HamMBInbLL LUIMPOKO BUKOPUCTOBYBAHUX MPOMWUCIIOBMX
Ta NoBYTOBMX TEXHOIOriN Nepepobkn XapyoBux npo-
AYKTiB, Hanexartb [3]: BapiHHA 0BOYiB, 6060BYUX i KPyM
y BOdi, NpUroTyBaHHS PPYKTOBMX KOHCEPBIB, (DPYKTO-
BUX COKiB, Xap4OBOi Ofii, anKoronsHUX HamnoiB, 30Kpe-
Ma nvBa Ta BWHa, X7iba, NOKLUWHW LIBUAKOTO NPUroTY-

RL and 2-10 times RL, either at the MRL level or at a
level that is particularly relevant to the analyzed sam-
ples. You can change the addition level to get informa-
tion about analytical characteristics in the concentra-
tion range. Returns at levels consistent with RL and
MRL are particularly important. In cases where the
idling material is not available (for example, where
inorganic bromide must be detected at low levels) or
where the only available idling material contains a
compound that interferes, the level of addition to
return must be > 3 times higher than the level present
in the idling sample. The analyte concentration in such
a blank matrix extract should be determined from sev-
eral tested portions. If necessary, the return can be
calculated using calibration with subtraction of the idle
definition, but this action must be reported together
with the results. They are determined by the matrix
used in addition experiments, and the control values
should not exceed 30% of the remainder level corre-
sponding to RL.

Acceptable limits for individual return results should
usually be within the average return range of + 2 x
RSD. For each product group (fruits, vegetables, food
products of plant and animal origin, feed), the average
results of return and RS can be taken from the initial
validation of the method or from the current results of
return (within the limits of laboratory reproducibility,
RSD). The practical default range of 60-140% can be
used for individual deletions in routine analysis. Going
beyond the above range usually requires repeated
batch analysis, but the results may be acceptable in
some reasonable cases. For example, if the individual
return is unacceptably high and no residues are detect-
ed, there is no need to re-analyze the samples to prove
that there are no residues. But it is necessary to study
consistently high returns or RSD beyond + 20 %.

Analysis of certified reference materials (CRM) is
the best option for confirming the effectiveness of
the method. Alternatively, samples can be regularly
analyzed for internal quality control. Where possible,
the exchange of such materials between laborato-
ries provides additional independent verification of
accuracy.

Values of pesticide residues in agricultural raw mate-
rials and processed food products. Operations defined
as typical for the most widely used industrial and
domestic food processing technologies include [3]:
cooking vegetables, legumes and cereals in water,
preparing canned fruit, fruit juices, edible oil, alcoholic
beverages, in particular beer and wine, bread, instant
noodles, frying vegetables, meat and fish, fermentation
of milk and vegetables.



BaHHS, CMaXXeHHS1 OBOUIB, M'sica Ta pubw, ckBallyBaH-
HS1 MOMOKa Ta OBOMIB.

Konu 3anuiikm nectuumaiB NpUCYTHI B CifllbCbKOroc-
nogapcbkii CMpoBUHI abo B XapyoBUX MPOAYKTax, sKi
CMOXMBAKOTLCA NiCNsi Nepepobky y NPOMUCIOBUX YK
nobyTOBMX cUTyalisX, MOXe 3HagobuTucs JocnignuTu
BEMUYMHY 3aMULLKIB Y LMX MaTpULSX.

[JocnimKeHHs BENMYMHM 3amULLKIB Y NnepepobneHmx
Xap4oBUX NPOAYKTaX reHepyTh AaHi Npo NepeHeceH-
HS1 3aNWLUKIB [0 Pi3HNX NepepobrneHnx Xap4yoBmx nNpo-
OYKTIB Bif CiflbCbKOrOCNOAapCbKOI CUPOBUHK Ta mep-
BUHHMWX Xap40BWX NPOAYKTiB. [nd Toro, Wwob KinbKicHO
BMU3HAYMTY PIBHI 3anuLUKIB Y NepepobneHnx Xxap4oBux
npogykTax i 3abe3ne4nTy po3nofin 3anuLkie (gitoya
pevoBuHa Ta/abo meTtabonitu, NPOAyKTU po3nagy) vy
Pi3HMX MPOAYKTaX, OTPUMAHUX Yy pe3ynbTati nepepob-
K/ CUPUX CiTbCbKOTOCNOAAPCHKMX | Xap4OBUX MPOQYK-
Tax, MOBMHHO, SIK NPaBUMO, BUKOPUCTOBYBATW MPOMM-
cnosi abo 3moaenboBaHi MPOMMUCIOBI MPOLECU Nepe-
pobKM CiNbCbKOroCnoaapChbkii CUPOBUHM Ta Xap4yoBKX
npoaykTiB. Lia iHdopmaLis npo po3BefeHHs Ta KOH-
LIEHTPYBaHHS 3anuLLKIB Ta OLiHka KoedilieHTiB (dak-
TOpiB) NepepobKkn (CMiBBIOHOLLEHHS PIBHIB 3anMLLKIB Y
CinbCbKOrocnogapcbkin CMpoBKHi abo xap4oBOMY Npo-
OyKTi, WO nignarawTb nepepobneHHto, [0 piBHIB
3anuLLKIB Y CiNbCbKOrocnogapchbkin CUPOBUHI i mep-
BVHHMX Xap4OBWX NPOAYKTax) BWKOPUCTOBYETLCS AJs
MPOBEAEHHS! YTOYHEHOI OLiHKM Xap40BOro BMMBY AnNs
OLIiHKW Be3nekun crioxunBadis.

BucHoBku. Ha nigcraem posrnagy i aHanisy kepis-
HUX [OKyMeHTIB €Bponeiicbkoro Cow3sy (EC) Ta
OpraHi3aLii eKOHOMIYHOrO CriBPOGITHULTBA | PO3BUTKY
(OECP) 3 nepeppeecTpaLiiiHux MeToLiB aHanidy 3a-
MULLKIB NECTULMAIB MPOMNOHYETLCA CTBOPUTM  BiTUM3-
HSHI MeToaWMuYHi  JOKYMEHTM LLodo po3pobku i 3acTo-
CyBaHHS1 MepeapeecTpauiiHiX METOAIB BW3HAYEHHS
3anuLLKIB Ta OUIHKU pU3WKYy BMNWBY NECTUUMAiB Ha
3[0pOB’A MIOAMHKW, TBApWH | CTaH AOBKINNSA 3 ypaxy-
BaHHsIM ocobrnmBocTel 3acTocyBaHHs 33P B YkpaiHi.

KoHdbnikT iHTepeciB. ABTOp 3a3Hayae npo BiAcyT-
HICTb KOHENIKTY iHTEpeciB.

Ynino B. / V., Chmil

When pesticide residues are present in agricultural
raw materials or in food consumed after processing in
industrial or domestic situations, it may be necessary
to study the number of residues in these matrices.

Studies of the number of residues in processed food
products generate data on the transfer of residues to
various processed food products from agricultural raw
materials and primary food products. In order to quan-
tify the levels of residues in processed food products
and ensure the distribution of residues (active sub-
stance and/or metabolites, decomposition products) in
various products obtained as a result of processing raw
agricultural and food products, it is necessary, as a
rule, to use industrial or simulated industrial processes
for processing agricultural raw materials and food prod-
ucts. This information on the dilution and concentration
of residues and the estimation of processing coeffi-
cients (factors) (the ratio of the levels of residues in
agricultural raw materials or food product to be
processed to the levels of residues in agricultural raw
materials and primary food products) is used to con-
duct an updated assessment of food impact to assess
consumer safety.

Conclusions. Based on the review and analysis of
the guidelines of the European Union (EU) and the
Organization for Economic Cooperation and
Development (OECD) on pre-registration methods for
analyzing pesticide residues, it is proposed to create
domestic methodological documents on the develop-
ment and application of pre-registration methods for
determining residues and assessing the risk of expo-
sure to pesticides on environment state and its impact
on human and animal health, taking into account the
specifics of the use of PPP in Ukraine.
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