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Abstract Accredited analytical laboratories are required to participate in comparative proficiency
testing(PT) as a means of quality assurance system in order to secure the reliability of the measurement
results. Especially, since analysis of pesticide residues requires analysis results at a very trace level, a quality
control system by proficiency test is essential. The main purpose of the general PT is comparison between
experimental institutions, however operation methods such as test items and statistical methods are somewhat
different depending on international standards and operating institution programs. In this review, various cases
of PT conducted overseas were reviewed and compared to find alternative to improve the analytical
capabilities of pesticide analysis laboratories in Korea. When the EUPT (European Commission Proficiency
Test) and NMIJ (National Metrology Institute of Japan) were compared with the operating methods of
Korean PT based on the literature of operation cases, we found the main differences in the number of
pesticides subject to the target, the method of pesticide treatment, the method of analysis and follow-up
management. The EUPT also applied the blind test for qualitative competency evaluation to enhance the
analytical laboratory capacity. Consequently, it was suggested that the blinding method of not notifying the
target pesticides to the participating institutions and the follow-up management system for participating
institutions should be introduced. The PT for verifying the test method was also proposed. It is expected that
the introduction of such cases into PT in Korea will help improve the quality control of the pesticide residue
analysis laboratory.

Key words Pesticide residues, Proficiency testing, Quality control, International Organization for Standardiza-
tion (ISO), International Union of Pure and Applied Chemistry (IUPAC)
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TS 75 Wl AxERE FEES Hsl] A
A S Slsl del ARREL Qe T8k Ao ARt
sARET 8 Sl ZHRete] QA =2E] TS 7
2 237} Arh(Gilbert-Lopez et al., 2009). 2-75<Fo] <14
ol © &5 Ao dAste sAEERH AFH 6
= AFEeke] &2 Agketr] 913 2He] €7 (maximum
residue limits, MRL)o] A= o] &3l o™, 20194
19 SEyetl= wF 8182 5542 A S (positive list
system, PLS) A|=7} ¥ A|QEEA FiHE 5 H5oF
of tigh kel 5 AstE|UTH(Zhang et al., 2012;
Chang et al., 2018). §3], ¥F2] MRLZ ppm (mg/kg) T
9] mEo)7] W&o o]& A8 S8l F&, Al 5 o
2] A A P8-S Faoksi, A7RiA 7o 2 AY
TARIE o] &gk Wiztetar M Q] Al g
SITHAlder et al., 2006). Webs, SHE Aol tigh Alg]
4 B I e A9S Alojstr] Sl EaF o,
olof wgl §&4< 4 EF 9 AT AAUF d8sict
(Yarita et al., 2014).
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al., 2003). 19409t w]=rollA] A o] SHEEA
o] Au =H ol A dFE FHOE MU
olF AVIE dAl= AF 2 ¥ Y T

oA og Farlojof sk MAlR A2 3 tH Analytical
Methods Committee, 1992). TF¥3F AJ3] Hofo] A&z 9]
SHEAIP L AAE Fstr] Sl Al 1S A7 =
A #3517+ (International  Organization for Standardization,
ISO), =A|&4-8-8-3}skA % (International Union of Pure
and Applied Chemistry, [UPAC) ¥ =441 3}5}3] 3] (The
Association of Official Analytical Chemists, AOAC)= 3}
S A AP sERAES A 1A X3 #A4<
IUPAC-harmonized protocol2 A% 3} (Thompson et

al,, 2006), IA= B F7F Ev A94d 2 T4 73

olget 23S Tt FHEAY Z2ads 95t
A H(Analytical Methods Committee, 1992).
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Aol Y=L YO (Reynolds et al.,
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ATk
SHZAHY 27 R SAHH J[H

SUZAES IHEE

A EF3 (IS0 A1 7171519 3] (International
Electrotechnical Commission, IEC)9} & sle] thofah <44
Fol tie A4S AL o Alfa e g
o] F&o) 3t It QA8 (General requirements for the
competence of testing and calibration laboratories)2] =
HZF=49] ISOMEC 170255 A1 8IS EHISO/MEC 17025.,
2017). ISO/MEC 170258 S7AR}) & #4 B39 EXo
2 3UE s lekes 8L Stk EER
SHUEAY 9713 274 ISOMEC 17043S #1743t
RIALISOMEC 17043., 2010), ©] Lol A E 71 H#AA
7153 &4 (International Laboratory Accreditation Cooperation,
ILAC)= AR A, &4 B 87 ARl thg =4
FF1A21 ILAC G13E AP SH(ILAC Gl13., 2007),
IUPAC 1SO B AOACS} dz g st E4AEEk]
SHTAIFo| A A%< TUPAC-harmonized protocol2-
u}H 31 tH(Thompson et al., 2006). ILAC G13 2 IUPAC-
harmonized protocol ISO/IEC 17043& 7]Hte g2 A4 5
A7) vl A8 AL FrAFSEAIRE IUPACS] A4
ARl B AgEEE dale 23 JA G Aolde
BRIt} thi-te] SARAH G713 o] A w} &
GE L 9om, Albano et al. (2014) SHHEAIFo] thet
OFE Al EETA S HESISL 2 A7 ISO/MEC 17043
7 @A BE SHURAY 3 44 F o 2okl 4
&3t7] 7P oAl EEolgka #4480t Table 191
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Table 1. Documents and guidlines of various international organizations for proficiency testing

International

o PT related documents and guidelines Reference
organizations
ISO/TEC '1 7025, General requirements for the competence of testing and calibration ISO/MEC 17025., 2017
laboratories
ISO/IEC 17043, Conformity assessment - General requirements for proficiency testing ISO/IEC 17043.,2010
{SS(;)l 13528, Statistical methods for use in proficiency testing by interlaboratory compar- 1SO 13528., 2015
1SO ISO Guide 34, Quality system guidelines for the production of reference materials. ISO Guide 34.,2009

ISO Guide 35, Certification of reference materials - General and statistical principles

(Second Edition)

ISO/IEC Guide 99, International vocabulary of metrology - Basic and general concepts

and associated terms (VIM)

ISO/IEC Guide 98-3, Uncertainty of measurement - Part 3: Guide to the expression of

uncertainty in measurement (GUM)

ISO Guide 35.,2017
ISO/IEC Guide 99.,2007

ISO/IEC Guide 98-3., 2008

ISO, IUPAC, The International Harmonized Protocol for The Proficiency Testing of Analytical Thompson et al.. 2006
AOAC Chemistry Laboratories P ?
ILAC ILAC-G13:2007, Guidelines for the Requirements for the Competence of Providers of ILAC G13.,2007
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Oﬂf‘i AREEE AR E SEEAFY Qo] 7

2 F sfuoltt. ey, Rlusds FUHE 96
]‘Eh A wet B o] olsitt. SHEAIA
ﬂlﬂ Ak FALERS F4S ISONEC 170432
35 3l AR8-El= AE(sample), A (product),
o}E] J—J,‘E(artefact) #5554 (reference material)
=AY ololEl(item)e] 2} %81, TUPAC harmonized protocol
2 A S (material)2}al FEAISCE 3 2FEEF T 2T
ANFE BE)7|= ded o) ISO9 IUPACY] =AY
o] AlE7} FFEE Al Age FA4 7S B 4
24 4 s Qia & Q] WiEos dAdEy

= O A~
5= 59

>

AUATH(Linsinger et al., 2001)
NES} §AKE Ao] @77 rﬁ%%oﬂ il
BAEAE, oh % 2 sk 239 A

o
THSenyuva et al., 2006). ©]ol| wle} w2 EAE2 9]
=

P BESE7R] AEEolof dthal F g1
HABIAL 9 E}(Thompson et al., 2006; ISO/IEC 17043,
2010).
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ARBRLAAY
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(Saldanha et al., 2012;

Otake et al., 2013; Kim et al., 2016 Kim et al., 2018).

EFEEY Y JASEFEH

SUHEAFG71E 274N =A1+49 ISOMEC
170435 SHUEAY ololgle] w24 2 Al gk 2
HAFS ISO Guide 34 2 359] 7158 #aLste] Hrlsie
£  QFICHISO/NEC 17043., 2010). °lv ¥XFE4

(reference material, RM)] 42k A7) wfie] SsH%
ABE NS E5E 5 Uk e BB v
A4S EE=EAAN A tigh @ FARKISO 17034-
General requirements for the competence of reference
material producers)? o] & ke 713oA a8t
Th(Wise, 2018). Egt, =23 AFTHTEH (certified

reference material, CRM)2| &-ofo]] thst Az} o= oF

CRiAcy
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2be] gols Aot A 90w, ol WP 7
ojof slt}(Kane et al., 1997; Emons et al., 2004). 4] =
48t gojfel ISO/EC Guide 99:2007 (International
vocabulary of metrology, VIM)oll mZ2H FFEHS =4

,LL‘T‘E‘
olu} HEEAS] Ao AT BH O whEoll BAH
S0 wsjel 33 RAsk AP Bholeky Hols

gom, AZEFEAE FAR /170 ool WFE BAE
Fushs EFBAZ FET A AEH 2 7 oy
HAR B, A BRE W 3PS ATHE BEE

Aolgta A2 TtHISOAEC Guide 99., 2009). Emons et
al. 2004y o] Aojof| we} QAIFTHTEAD S EF=4] 3t
9] aFOlAA AFA B AFHS 28T o YE B
To] FAE JEpd Zo2 Arsial gitk 2 el dA}
7125788 o3l SHEAY EEE JUFEEA 7HEE,
ekl ofsf) Meld 29 %9 YT (primary standard)

e FFY Y E] ASAFTl o wAS EE]W

2 FEdA 2 o]—;d/ﬂ 71 F3)5te] W) Z3l ok
(Coucke et al., 2020). #&4 H7}+= ISO 13528 % ISO
Guide 355 Farste] AAStaL Qlom, F29=2 1070 o)

NEE AEely 7 RS A3E BAEe B9 nes
Agosn de Ao s BAH BAS sYs, o
3} e FAd sl @84S Wrid 244 A9

HE XS wj(ed7)A, £
WU A E((k=1, 2)2 9n)), Z
W9, AARFEE 22 2 (1)-3)F 2ol Bolahd, A=
HHe BFHAKSx), B +2=Sw) 2 H7F 425
(Shy= ZH2E 72 (4)-(6)7 7ol A=H E}(SOng et al., 2010).
A8 7+e] EEUAKSH)7} 6‘H SAEAF] AMEE BE
HA(opa)et W 2EH sb<0.3 g, 2L W5 ST Al
Ev A43 #4488 % ‘{‘ 7)1233_ etk (Song et al.,

ﬂi

X = (X 11X, 02 (1
Wt = |Xt,1_Xt,2| (2)
W, =X, =X o )

= [0/~ 1) 4)

=[S wian, (5)
S, = [So~(53/2)

3 TUPAC harmonized protocol®] w24 H7Pi
Cochran’s C tests T3l A7t 5 o4& delsia ¥
EddAgo] sEEAIR AREE EFHALY] 0.3 oldkhe
7Hd 9] dYu XA (one-way analysis of variance,
ANOVA)I &8+ F 712}2]9} F test A3gES vlwste] 3
7¥skaL 9)th(Song et al., 2010).
oFN N

ISO/EC 170432 &8 5 S D714, 2d =
O]-;G/HQ ;<1—7]0]-24}Ho]a]‘ [e] ouq ISO 1352801] u;].au:] o]-
84 A FHAY FEsorgtial MAIEkL JTHISO/
IEC 17043., 2017;, ISO 13528., 2015). ISO Guide 351 <t
B8E H7rE & e e FAA wHS AReta 9l
om, KA e B A9 i woF SR, o] 7
ol el FAEAS Fotd ~HAAE v A7) F8l
2B}, 5% F5EolA tfactorst 2] 71719 o)
3 B3 (sp)2] Fo| pIET Y oW SHE AR
£ M3 Zleg sty dtk(Linsinger et al., 2001).
IUPAC harmonized protocols 7|WtO.2 A% General
EUPT-protocol(pesticide residues)ollA] Z-7-52F SHATAE
= HiE A npd ol kg "]6&% T8t <t
o A G A Fe SHRHEEY

o= j =

7ol A%

7% EUPTS] A=ae|x43} 99 st P4 AlEE A
S & &g BAs A

|| <tfactor(95%, n-2)sb, @)
HEU

4% 7k (assigned valuey> SHEAH
B 7IEC 2 A= %E/\]"E
(ISO 13528, 2015). SHETAY %97

5

oy
. I
}\.Z/K-] U] z;(q%__'—lj:_ _%

&k ATl disl 413} sloksttiar ®AIstaL ATh(Albano
et al,, 2014). SHEAY zZ2ae] B4 3 7|3
& ol wE dTEFEEY A ¥

AR B pide] dAgez A4 4
(Senyuva et al., 2000).
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ISO/EC 17043 thdst SAEAY 22 ao] uje} &
g8 37 & F e SAHS A ]iﬁ}(Albano and
Caten., 2014). £3], SHEAY EFHAE AH s 29
< FEAAEE aEstelok sk, AR, AR og Wy,
dntnd A Age] A3, o] e ghr9 ’\Eﬂ‘:’\]ﬁoﬂ
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I SHUCAHSY #8 Y bD
Tje| SHUTAEHRY|H ¥ =20 8
eyl AS sdxAgd #HEE SO 148 3=
A g Tl A== ANEA At o]F Jter &
AN SAEAY 29717 o

5] $-% 715 (KOLAS-R-003),

A Ax £9 2% (KOLAS-R-006)2 sl IAEATH
U A FA ET Fohe SHUEAIE 29718 1 9
& =214 7] +(Korea Laboratory Accreditation Scheme,
KOLAS)elIA Fa)atar 9lom, KOLAS 3<%l Al@d7)#

Hol= 3ol 18] o]e] HAEAIHol A7ksfoFatet. 2020
9 103 712, KOLASOIA Q1A uke 2dr A8 997
& T 123oR e T AR B o sEEA
de) T2ade IFHAFINAATLNN 53
ok ot S wREer hgAAA e e

%%iﬂg%wa Ao Jselg AR AT HEe

2 &

T JEL JEASETA T4 (National Metrology
Instltute of Japan, NMU)7} A=} 2HgsoF EAAI 7%

S WEOE A=Y ARsoFEdo] e sEEAE =
iil%*g @382 91w, IS0 Guide 35 Hotole %9

AMEE 428 371 HPHS Table 20 YERAITE 23kl 2] AEE A8E Az 9 s E38kL ITHOtake et al., 2014).
3 Frpe b)) At o] 2018101 AL n]=-& AOAC international, 35 =#]1Z7 7|5 (National
zgkol 2 ol 3 oJ3lQl A% OJA, zgke] 3 ol AY- & Measurement Institute, NMI)Ol|A] 215 Z 25t o
70 2 W71 TH(Song et al., 2010). sl ISO/IEC 17025 AN A7 4 918 SHEAE 22
Table 2. Numerical criteria for performance statistics for international proficiency testing
. o ISO ISO IUPAC
Evaluation method Where Criteria 17043 13528 protocol ILAC
X is participant’s result; D(%)< +30 : satisfactory
0, _ - -
D% (X=X, /.X,) <100 X, is the assigned value D(%)> %30 : unsatisfactory 0 0
. . z=0: perfect
_(x=X) Opr 18 the staqdard devia- |z]| <2.0 : satisfactory
z - score z= tion for proficiency assess- < . ionabl 0] 0) o O
S, ment 20<21<3.0  questionable
|z] > 3.0 : unsatisfactory
c,, is the standard devia-
Y_X tion for proficiency assess- | , . .
z’ - score z'= —(-——-ﬂ)— ment, u _, is the standard 21> 3',0 : unsa.ltlsfact‘ory - (0] (0] -
> > 4 . 3.0>|z’| > 2.0 : questionable
Gyt lhyy uncertainty of the assigned
value
u, is the laboratory’s own
B Y-X estimate of the standard | £]> 3.0 : unsatisfactory
zeta (5) ;= (—-—-E-'—) uncertainty of its result x, 3.0 >|Z|> 2.0 : question- (0] 0] (0] -
score 2,2 .
Ut uy, is the standard uncer-  able
tainty of the assigned value
u,, is the expanded uncer-
X_X . .
E, - %) tainty of the assigned 1.0 is critical value 0 0 ; 0
n PP value, u, is the expanded
Vst uncertainty of X result
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IS L AUtk fHS -5 9193 (Buropean Com-
mission, EC)°ll &J&f 4% & 2752k &3 a2
< st BAARA] Ao gk #4, B4, AE
e BASY] 98l FEaRETAE 4 (European  Union
Reference Laboratories, EURL)?] ZZAF UL SHEAE

9 FARZ Al2H AYUT T8 ?535}1°]E}(Medina-

g4
&H(European Union, EU) Q"J%"] XPW%“?:@] Q@’é%
oz B B Ak ZEBEA HdAEAHQ
EUPT-FV(European Commission Proficiency Test for
multiresidue analysis of pesticides in Fruits and Vegetables)
£ A5t Z2aAe Qg5 AA i ZREFS
Neksle] 283531 Qth(Ferrer et al., 2017). L Yol <A
9 HHEAY 2279 Food Analysis Performance
Assessment Scheme (FAPAS)= =2 373, 4& & 55
F2RE FHE AE7|#el 23733 (Food and Environ-
ment Research Agency, FERAPIA $93l= A& slghe
o] A HlAESHUEAIY 2%97]Fo]m(Reynolds et al.,
2010), A AAH SR F& AAEE Aehs 7|0t 7
o} E25Ed 2 JSETEE o9 AT #Esia 2l
THReynolds et al., 2010). Table 3-& ThFEF 7ol A 4]
Fzol et AF7FERH 5 LEM FHIL e =9

SAE 27 (scheme), %5713 2 QA7 1%*‘ YeRN ST
o] 9ok thkst =7t AAlshe 1A B HRIFo R
AAEI Qe SHEAIES SHEAY Eﬂ ]Eiﬁﬂo]-/l?l
EPTIS(http:/www.eptis.org)ollA] A 4 o}, HESH =

b2 ARy o e B} ARE 1LAC Eool
(www.ilac.org/signatory-search/)ol| 4] 213 4= 9t}

3o 4USAE T
QU SUEAY Zage FAL O FEo)
Aol e} AL 9] o] EAHOZ fAIE 3
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BYA Aol g e AR Fobe] §8 57k by T
At 2 o) I i} FESolRA TR 5
Boke AlE 2ARKIT o] 4
AEAGO) AE WEoR T SAEAF B )
A A 2ol S vlashr.

sorel 22l
SR A8 Azl 5ok AL 2
A

£3 woke A7 ]~— uh@% /\}—%8}1 ‘E]—(Otake et al,

ke A

X%El‘ﬂ“ﬂ%ﬂ iiala

2017). EUPT?| Wi %%k Al A8 xﬂ%qu*"’

AAE] AT EA, AAE Foke] dFE FPA# 164(com-
2 717k

mercial formulations)2-

Table 3. Proficiency testing programs, operating institutions and accreditation bodies operated in various countries

Countries PT scheme

Provider

Accreditation body / Accredited

Australia Pesticides in Fruit and Vegetables

tralia

Brazil Ensaio de Proficiéncia em Produtos
Sujeitos ao Regime de Vigilancia
Sanitaria
(Proficiency Testing in Products Sub-
ject to Health Surveillance System)

China ACAS-PT844 Determination of
organochlorine pesticide residues in

National Measurement Institute, Aus-

Analysis Capability Assessment Sys-
tem of Chinese Academy of Inspection for Conformity Assessment /ISO/IEC

National Association of Testing
Authorities (NATA) / ISO/IEC 17043

Instituto Nacional de Controle da Qual- Coordenagdo Geral de Acreditagdo do
idade em Saude - INCQS / FIOCRUZ  Inmetro Cgcre / ISO/IEC 17043

China National Accreditation Service

rice and Quarantine 17043
France PTS Food pesticides: 19 - Pesticides BIPEA Proficiency Testing Cofrac / ISO/IEC 17043

in food
Italy Human food. Progetto Trieste Test Veritas S.r.l. L'Ente Italiano di Accreditamento

(ACCREDIA) / ISO/IEC 17043

South 1. Pesticides in sweet peppers National Metrology Institute of South ~ South African National Accreditation
Africa 2. Pesticides in macadamia nuts Africa (NMISA) System (SANAS) / ISO/IEC 17043

3. Pesticides in plums
United FAPAS Food Chemistry Fera Science Ltd United Kingdom Accreditation Ser-
kingdom vice (UKAS) / ISO/IEC 17043
United state  AOAC International Proficiency AOAC INTERNATIONAL South AOAC International

Testing Program: For Pesticides America
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Fig. 1. The proparation process of red cabbages pesticide residue for proficiency test used in EUPT-FV21. Figure’ step 1) Red
cabbages were grown in a greenhouse, before harvest, the red cabbages were treated with pesticide available as commercial
formulation, 2) After harvesting, they were spiked with analytical standards, 3) Freeze-dried, 4) Crush, 5) Homogenization process.

EURLe] ofsl] A% EUPT-
FV212 JAAAP o2 Axd o] acetamiprids X
sto] 8Fo|glon, 248 XFEAE AT H 52 chlor-
prophame FEFHete] 12F0|30th AR e Al
AL 2HQL Grglol A GoA AuiE AT BRPAIR &
Az, w4 B A5 B AxEHJeH, ojHT AE
Az24 S Fig. 19] YeRAS] T}

Otake et al. (2019) A 5 TS 29| Al
Eﬂa H]—HJ_O_ U)\ﬂﬁl olt §o ;Ho].o]g]_ X‘]]?_‘S]—ﬁli]—,
dwtz oz AlgAz] Wl thek 852 W7

oA v Rl EEEE S 9 TR AT § 246t
04 e HA2HA I G| WA g 2ol 2 3FE

S TR Bristal vk ey o]&2 AA| A
73011*1 Aed wokt AP A2t w] & 5§
o] zpol7t & = 7] wliol A 717 Follut st
AA A ZF FAM S S FHlshs Zlo] Fasital
Attt dEAPASATAE O o] 5 v &
= e AFRIEIE Tl HES 24X T AREF

ok
ks

F{F

>
R
>

=

< YUY 2lom, ISO Guide 359 wiet #24,
874 B o] we 28 ik A AR 2ARE §

B4 58513 ATH(Otake et al., 2019).
ol¢} A o &2 A|EFH|olA AA] A5} FAMIO o

B DR e WK ATNE =des AR v 3
UH(Zeleny et al., 2010; Saldanha et al., 2012). Saldanha et
al. 0125 RSl SAEAS) A B} 52 A%E 4
B2 v E 7] wite] FoFe] ARtk Ay T A

o Fashtha Bxsgch. UEAE] ABFA 41
2 twob Az A7l o A FAEA esk) B

T3 dgs A AZRE Q8 sE A7 28T A=
AlgEth

) e =9 &= & 2 8% Tt

2019 AAJE =fje] sEEAES AR, s oy
AP tde s AxE Heae Ao A, uiF
ol 471A] “s<F(lufenuron, imidacloprid, fenitrothion,
tebupirimfos)% e AIRE v Esto] AU 59
o] 73, dE2 i Foke] Ut syl frAlskSAl
2F EUPT-FV21= i 5] &5 7F 200 2 =} <d
EAEe A FgEch s Ax mﬁ}U‘r(Otake et al,
2019). Alth7t, EUPT-FVE] SHAEAIE2 A5l 231 o
2} EFFS ARl FUlEHAl el XFE ¢ e o] &
9 Algshs T8 (semi-blind testyS AHESt O 77}
T8 27004 muqo%q o= Bskar 19070
A7 S IEES WS 7138 909, o]Ato|dTt. EUPT-
Fve 8420 0”*—‘1:- H7ksl7] wel] o woF kol
el AEERT BuEE Y9 (false positive), THat
SoF FEOIAN AEHA] BT B EE 9573 (false

negative)s Fetsle] FEXA|7EA] Festagity HES

_/
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EUPT-FVE AA| thiEors 5 90% o w4 A
(2] < 25 WL ojujet §ldAe] g
FHIIE]-A, YA 271 A4384E 71 aE-B, T
Hxgg EF3F2 AU Ferrer et al. (2017)0] <&Jshd
200997E] 20169714 A€ EUPTE AES 23, 71|
FE-AZ EFE AEHo] 17%7} 7T BAEA
o} olgig Axks £4 71719 dHo® <l =] o
o] ST sttt T, 919 e Al
o BAKE et & dled dd= 20108 A
EUPT FV21& & < 3t} EUPT FV12°ﬂ/\1 chlorothalonil
S X33 FFE Ao, F 1450 I 5 6l
7 7130] o] Fofo thal -r]Tf"ég_ SAtt. o]+ acretonitrile
o] FEEE AMEE AFudA Yepdon, 25 o]

s x3ste iAo o] £ri7t AFsIA e Aom X
A A H(Ferrer et al., 2017). w22 EAJo] ulz} H3st
ZsoF EAHe] Aele] F8317] wiiEol] EUPTS &%
A AIE =Y B8 93 P e 2

ghetoln], il WY SUEAF £9lo] Bash

w

3) AR [RA|

F) A g ANE HETels 4%

S 1Ak 8l o] BRE EURE A Al IS

n)d 4 e 8218 2ALE tHOtake et al., 2014). 7]

o7}, oheh A @Rl ot Adjol tigh S et
7] 98] w3 AAE s $HEEA P fenitrothionS A &
oko 2 3133 AME-3I%tH(Otake et al., 2019). 201213%-E]

2018A7KA] NMIell ojalf 3wl Se=AIge] Aol w
=4 21-7].7]_7,].501 Mgt Baulioe o1 1].%_5:01: ;}A%

U 10 B
 FHEAH QuEChERS(Quick, Easy, Cheap, Effective,
Rugged and Safe)d, 24752, W¥E QuEChERSH
(STQ) T°l ARHAL FA STQE= d29] iReek ¢
TAES EF—r/l ’\]5471401 ’“E”OF A S

1l th(Fig. 2). G4 71l A zolzn Zu o Alg
SFIARE fenitrothion 3%@7%47} mE A ] s Aze
BT, B FAA 29 IR Aol
SFor, 0|2 d WS AHESI] Bk 7)The] BAR
W% 5 B4 59 P4 A8 w9 5o AUYE
Brghe)e] o Eifalo} i BErE,

te e9rie AFRAA A BERASHAT
2 (Institute for Reference Materials and Measurements,

IRMM)ol| A FH 3= A= % 71Z 2 73 (International
Measurement Evaluation Programme)?] IMEP-37 AlEE
E 4 AtH(Dehouck et al., 2015). ©] SHEAIH-L AAA|
Feeddd tides sdeAdS AAska sl
Ao B A AA dRsek AF4de 43t EU
sl =0l SR AP ¥ EU APHe] BHAE Hlast
7] $Igtoln, tEo] FyPAE9] AEXALE Bl AIEA
Aol AR Y B 3 8 52 AR EA
R B gofol] el 99l 1182 Al=st3iTt. IMEP-
372 F 817 7]4e] Fofsidlon, z-score® F5¥ 2}
N HIRE F 19 FF BF DE2E | < 195
S A2 APHL2 2470(29.6%)30Th. ©] HBHE T 76%7F

=== Japanese official multiresidue
w=Om= Modified QuEChERS (STQ)
e +QuEChERS

O~ SFE

@ Japanese official group and single
== Others

OFFQPAA ] JAE WO R 7 § ARE HISIES 7k
{78k Qi sk, dEI EUPTE Algw el xﬂffkﬂ o]
Som, A3 BIA ARSE AlEYHE S 7AEk s ash 3
t}. Otake et al. (2019)00 <&t 7} A|&7|ol|A ARE-E
Al ] AR f\lE Al wet 54 ko] & &
&S Ash] 918 £2 delgtal Attt dE=Y
ASATLENMIYT 3= FRE "T"iﬂ%} o =4
TAES o] AIHE ofzt B 4] Y,
Aol gist R EEZ XA {5 23, Algwy 2 24
60
g
£ 40
£
S 30
(=]
ié" 20
5
2 10
0

2012 2013 2014 2015 2016

Survey years

2017 2018

Fig. 2. The changes in the percentage of users of extraction and clean-up methods for the analysis of fenitrothion. STQ=SPE
technique with QUEChERS; QuUEChERS=Quick, Easy, Cheap, Effective, Rugged, and Safe method; SFE=supercritical fluid
extraction; Others=original method developed by participants (Otake et al., 2019).
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IMEP-37: Methoxyfenozide in grapes
Xror = 0.285; Uggs (k=2) = 0.078; 6, = 0.071 (mg kg™')

0.20 -

Mass fraction (mg kg™')

0.00

vvvvvvvvvvvvvvvv

t
8

— - b

vvvvvvvvvvvvvvvvvvvvvvvvvv

Laboratory Code

Measurement results and associated uncertainties (reported uncertainties shown).
Reference value (Xre): solid black line; Reference interval (Xper + Uger): dashed blue lines; Target interval (X% 20,): dotted red lines.

Fig. 3. Participant results for methocyfenozide by Dehouck et al. (2015).
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8] A=t Axbe oldd dAds FEE H 34
Hkd, ARE A7), AEAE 5 YR ddsial
ZARSIGAITE et HAle HREA] askthal B asigict.
OE dijte® AAZ, SAESE 4 SUE EFUAE
A= 3 Ad Hx 5 (Kernel density plotys 2 s
A3} methoxyfenozidee AHA S 2EHY 3ol U2 5
kol Hlal 7ERks Al Blojd Aol RIHATH(Fig. 3).
Eo|3A% lambda-cyhalothrin® GC-MSZ ¥43+ A&
o)A z-score E zeta-scoreE BT F23 AE HIA T
LC-MSE #4138 7|32 237 Juth. A7k ozt 4
o] Aol Aol lom, FHFEoF T WY
o] A9 =7t F g sictar AEA AT

919 AtEES 71 Al A=A
=8, AEAE] 2 TANHE B 4
© SoRET ohuz} RS AHE o
le]
o)

Fstod dlolEHlo]~E FE8kE L skt
Otake et al. (2019)= ©|8st A

1. O =
. Tr§l_
Hhe. 7 PEe] BA)7} Al 98 Tl
B Agg g9 Az, e

HEEE
of we wAEEA stebd

AT

L
pu

o)

i

H>
o ob

(]

© g
o H

M

|
B

4

=
2=
Q A

o
rot
e
2

S

3

] hyi

N

A

9,

Ho

>
i

iz
1o
i)

o
(o]
rlot
5

2o
=

o
S
¥ ™
S ol Mo J

a1
ot

o

ol
ol

N
38

2 AFAe F4 1
Yarita et al., 2014), &
S Ao R A 2
A7} AR 4= JcHEmons et al., 2004).
TETEZOE gAY

3} 2] AFEFEAe)

(Ulberth, 2006). At} 52k
el Aite] EXlst] Wi s
TEZ ] TS 47 ZTH(Yarita et al., 2014).
el S FFEedo] thgst o] <l
Matste] Adgslstar AR AA] FAHES 7Hte R
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Table 4. Comparison of overseas (from some literature) and Korea proficiency testing operation cases

PT for pesticides residue in PT for in Japan Pesticides in Fruits and Vege-
Parameters Korea 2019 IMEP37 2012-2018 tables - EUPT-FV21 (2019)
Provider Korea Testing & Research ~ European Commission, National Metrology Insti-  European Union Reference
Institute. Joint Research Centre, Insti- tute of Japan (NM1J) Laboratory (EURL)
All Right Reserved (KTR)  tute for Referecne Materi-
and National Agricultural  als and Masurements (EC-
Products Management Ser- JRC-IRMM) in collabora-
vice(NAQS) tion EURL
Target lufenuron, imidacloprid, Azoxystrobin, carbenda- Etofenprox, fenitrothionand Diazinon, fenitrothion,
Pesticides fenitrothion, and tebupirim- zim, cyprodinil, difeno- malathion chlorpyrifos, and perme-
fos conazole, fenhex- amid, thrin
fludioxonil, iprodione,
kresoxim methyl, myclobut-
anil, penconazole, pyraclos-
trobin, pyrimethanil,
quinoxyfen, tebucona- zole
and triadimenol, imidaclo-
prid, indoxacarb, lambda-
cyhalothrin, methoxyfe-
nozide and
chlorpyrifos
Matrix Cabbage Grape Husked wheat Red cabbage
Pesticide commercial pesticide for- ~ Commercial formulations ~ Commercial formulations
treatment mulations and spiking ana- and spiking analytical stan-
method lytical standard dard
Test method Participant Specified Participant Specified Participant Specified
Statistics for  z-score z-score, zeta-score Z-score Z-score
results
Remarks According to ISO/IEC According to ISO/IEC According to ISO/IEC According to [UPAC har-
17043 17043, semi-blind test 17043 monized protocol, semi-
blind test
Reference - Dehouck et al., 2015 Otake et al., 2019 https://www.eurl-pesti-
cides.eu/docs/
2NMINE #19] #5759 (diazinon, fenitrothion, chlorpy- oF Algoe] QIFHTEAY ARG ol Fol|vt ]
rifos, permethrin)oll EHE'?H Ak A (international system Hope] RIS ETEAL S T E _E%QI %]xi’il EqA
of unit, SI))& 225 o]= 27L(m: = A3 7L)o] A Ao &8

<
B
= = =z 11
U ‘?IFJ&TE@(NM

oy
a1 =
RM 7509-aye 7H&3l3lom, 2016). w2bA, HF R QS HFEEE S o8 v?e"‘tf‘]

o] JISHEFEZE SUEAAS AT AHIZE Sth(Yarita a4 T U ¢ = Stk 2y dER
et al, 2014). o] SHEEAFY] F HHL AFATELY] TEZ TS H o A tgst At 8E,
AR A FRAGETPIE 2 971FNMD)S 7} ETEAAA Fole 8ANEe] e Ehy] diidl &
7h A48 wf WEE(7] < 2)0l dal] om e FF vA= @719 oeto] A UFE 21o](Emons et al,, 2004) ¥
7Fe Yot At siGith o] SHEEAFCAN rPAEH H7]HFte] FEd77E B esith AlREr
EASETATA] A gl gk &fol= 7.4-16%4] =+
o|2 YEASHETATAY A% ¥ e ol ¢ 5 EH=s8zo| E8
PASETATLY] SR A 35S ZAEIAA A T A@71Ee] 8FALE #4121 ISOMEC 17025%
TR e S-S B o2 Aol S SAEILE 5o &g BASE B3 #EEEE &
AU AR 5 AExel AT rtE ook drtar Tl ot 1 o] FAESEE At ARlske 27
23T AL 2] 2trh(Sinsabvarodom et al., 2020). T=-©], 5
AN ROl ATHTEZLSY AL SHEAFER A 2 SA4 SEEARAA SR FFESEE 9
ofut A¥Ae] FHAEZF 9 F43E, 9 Hoprt &AFA Tl 1 ESEE VWMo AFE HUek AlEble 9]
S 5T F e HA 9| Feo|tk(Ulberth, 2006). 5 TEY SHEYSEI AR sHRAIES A3 HriE



zeta-scores AFEE £ 9lE=d o] W@ TA YA ek
ANE7|HES SHES A &,

S B gglo] AR S 9 & e/E Y
el = Q7] wiEel ARSE AlEl7F A9l §ltk(Analytical
Methods Committee, 2016). ZH = B3, FFEL=
A A2 (Institute for Reference Materials and Measure-
ments, IRMM)IA FH 3= A4S 7122 13 (Inter-
national Measurement Evaluation Programme)?! IMEP-37
oA FAAA ARt T o R SEEAPS A
AJBISAAL o] H7IellM rP1de] SRS e R
=S H71sI tHDehouck et al., 2015). ©] AT-ollA
oFe] 52 azoxystrobin 5 17% &Fo|AaL A}
off AR AR A SHEEAIRS ek A

o
off

ol
Ll

i=)
Row, FAHrte] 7EE SUEAE BF
Fol 25%= A3 AT 23, zeta-scoreE WFE S H
7} A3=E B triadimenol> AE7]342] A gkl tish &
o7t sEEe] FFHEAEAER 25% ouhETh ZA
AZEQA7] wfiZe] o] Feke] Aol tls] H4E FofshA|
BT} o] zeta-scored] REA 0 Arr|AEe A4v)
HYE F e AL dis] s AeE AEEH oM,
wEtr BT 283 zeta-scored] S HZHAT]
Fele ob2 HTAFoN 2L
AT B2 ISO/MEC
Ze Aol =23

1)

fE oo g o &2

N,
Y
Of
xR
R
o,
kD
rot
>~

b
(o]
x
oo
o,
>
~N
ox
BN
e
4
ki

Ry

o2
S
4
B
B
AN

170258 %33 o}

9] S g8l SAHEFCE 7k AFA0 Fo3S
Azt Stk ol AREohiA] RoplAx AT
F71H0 7 QI ZHREoF A7 Bolue A0
7] Wzol 5 FAA 4 5H S fsiA =
ol gk QX e B Ao AlgHn

6) MY Y ¥ HES st SUZAIY &8

AzefEae s 7)E PHoE A2 B4 7177}
ol w7180 EA4Y &l
SN & A5 FEo
£ AHI% 20ttt QUEChERSH- 52]3F0M Aigoks 2
A5k7] $19F A 2 (pre-preparation) WWHOE FE AME-E
A JAT A FoF AR jEe FsAgoR <l F
Z G&o] "olx] o] /MAsl] fIg =go] ] A
=32 2tk Wu (2017)2 GC-MS/MSE ZH(tea)oll A 8971
AREde Al&sa A A% & ge Wdd
QUEChERSH S 7aisitt. o]

(SANCO/10232/2006)°)] w2 ¥4

28 AIHE Ao HEdE Hrtetr] ¢l FAPAST}
FH e AFE 249 SH=AY(PT No. 19162)0] 3
ofste] BAWE Hrisialch AHE 5ok bifenthrin,
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chlorpyrifos, cyhalothrin, p,p-DDE $12.H, ¥ 5% z-score
T BT g <29 &3le vEske ArE Y52 &
A AEE FdsiT
0]5 A 724 7] (tandem mass spectrometer)= ZHF-52F2]
BATHIE B0l JFHoz 943 V)5 o= F9 1Y
712 2853 AT 2EA 3] #AI7E tiFE AL
t}. Moreno-Gonzalez et al., (2017)2 =4 (nonimal) 5
AFEA 7oA 710l &3] whE 4 len, o
| tHeko 2 3133l 5 A 4] 7] (high resolution mass spectro-
meter, HRMS)2] =¢o] Z @ 3ltha #)otsl9ith. Lozano et
al. (2018)& GC-Orbitrap MSE 21Z02 A28 o]42)
M 15714 weke #HE T e
H| & o] Sd A 7]9F o] B 5oFS
AR HRMSO] A2 W ghel wofe] 2ol 7hksaitial
AQFetnt. o] EAHM-S EU 7he|=gielo] AAgh A1
AEE Bl AFHJL SUEAF 7he A A

9

ul

gk Ao AREE A E(EUPT-FV-BF01 sample)S &
Aol A-&-gro=m AE.

HRMS= 2574 Ul A7) 20 d#s F sl &
A71712 A=A A HE #HEA 7] (quadrupole-time of
flight mass spectrometer, Q-TOF), QH|EFH ZFHA7]
(Orbitrap mass spectrometer), 2|0l 3 FFH A7)
(Fourier transform infrared (FTIR) spectrometer) 5-°] 1t}.
ZZ Li et al. (2018)9} Wang et al. (2019 LC-ESI-
Orbitrap-MS 2 GC-TOF/MSE ©o|-83ll 2% F 43970 |3
o] ZHFES FA TAE 7 e A S Jdsi=T
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