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Abstract optimize the extraction method, and the EN method was

finally selected by comparing the recovery test and matrix
effect results. Various adsorbent agents were applied to
establish the clean up method. As a result, the recovery of
spiropidion was reduced when using the dispersive-SPE
method with MgSQO,, primary secondary amine (PSA),
graphitized carbon black (GCB) and octadecyl (C;s) in
soybean. Color interference was minimized by selecting

;fg;ﬂmﬁl Fji (;i]l;cltiﬁ TS: Thr ECHER. " the case including GCB and C;g in addition to MgSOs.
ODS SULTS: Three QUEC S meth- This method was established as the final analysis method.

ods (original, AOAC, and EN method) were applied to LC-MS/MS was used for the analysis by considering the

* Corresponding author: Jung Mi Lee selectivity and sensitivity of the target pesticide and the
Phone: +82-43-719-4205; Fax: +82-43-719-4200; analysis was performed in MRM mode. The results of the
E-mail: mythljm@korea.kr recovery test using the established analysis method and

BACKGROUND: Spiropidion and its metabolite are tet-
ramic acid insecticide and require the establishment of an
official analysis method for the safety management be-
cause they are newly registered in Korea. Therefore, this
study was to determine the analysis method of residual
spiropidion and its metabolite for the five representative
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inter laboratory validation showed a valid range of
79.4-108.4%, with relative standard deviation and co-
efficient of variation were less than 7.2% and 14.4%,
respectively.

CONCLUSION(S): Spiropidion and its metabolite could
be analyzed with a modified QUEChERS method, and the
established method would be widely available to ensure
the safety of residual insecticides in Korea.

Key words: Agricultural product, Analytical method,
Insecticide, LC-MS/MS, Spiropidion
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2239] 23]t} L(spiropidion)<> tetramic acid A1E 25 A]
Z AL Al FF 71491 malonyl-CoAl] S =
Sh= acetyl-CoA carboxylaseE 9Alste] #ake] A
= Asfiskd, 2Hs, S, TAEHE, I=7] & YA
o AFE-8tH1,2]. Spiropidions> n-octanol/water vl
Al7(Log Pow)7} 3.2°]3L spiropidion-enol (SYN547305)
& 298 BT HSA stEelr AR W = - 58
573 Table 13 2t}

Spiropidion¥} tiAPiHzEe] tis -3 (European Com-
mission, EC), "= (Environmental Protection Agency,
EPA), ¢ (Japan Food Chemical Research Foundation,

ox

{0

Of

JECRF)o|H = Z73]47]55(Maximum Residue Limits,
MRL)#% 2H7E2] A7t dAso] QA ek 2o H
JMPR (Joint FAO/WHO Meeting on Pesticide Re-
sidues)®] HiAe] M= FibEe] digt AFE2 HoE
spiropidion¥} tiAF:Hz spiropidion-enol (SYN547305)<]
& spiropidion ©. %= 31510 ™ U U4 H 5]-E-H Acceptable
Daily Intake, ADI)<> 0.02 mg/kg bw/day, w733
1% Acute Reference Dose, ARfD)<> 0.3 mg/kg bwi
A7ek3itk. &5 (Australian Pesticides and Veterinary
Medicines Authority, APVMA)°IA:= 252 Aol
A7gEo] glAl ¢kort spiropidion®] ADIE 0.05mg/kg
bw/day® ARfD+ 0.3 mg/kg bwZ 27333t

< FUefelld Ald el AH8-8= QUEChERSH
(quick, easy, cheap, effective, rugged and safe)> B|il
A zhdst Ao E kst widelx] oy EdE FAl
w8 = gitks Aol 9tk Yang s{4] Eoll Sl %
A 7055 FAlOl B8 oM, Wu S[5]< 248
9 AellA 36F9 sk drbAl 145 FASISith
Harischandra 5[6]< H|E7|&4 79%9 %%, Hari-
schandra 5{7]3% Melo S[8] 2olA 70% o]de] &oF
& WAkt HU 5912 71¥ QuEChERSH & 43t
o] &, = AYFeIA Indaziflam¥} tiAbA] 5% thsh Al
S A 9 ASEon, Guo {101 AR, ¥ &5
5ol thste] Fipronil#} thAA] 35l dhgt AdRS 7dst
Sithk Rahman S{11]< =7, ¥ &5, ZAl@)4 Phorate 2}

i

Table 1. Physicochemical characteristics of spiropidion and its metabolite

Property Spiropidion Spiropidion-enol (SYN547305)
O'.
o 4//—\/ N
N \#_IL/\
Structure Of [
= P
—0 J
/
[3-(4-chloro-2,6-dimethyl-phenyl)-8-methox 2-(4-chloro-2,6-dimethyl-phenyl)-1-hydrox
IUPAC name y-1-methyl-2-oxo0-1,8-diazaspiro[4.5]dec-3-  y-8-methoxy-4-methyl-4,8-diazaspiro[4.5]d
en-4-ylJethyl carbonate ec-1-en-one
CAS no. 1229023-00-0 1229023-34-0
Molecular formula C21H27C1N205 C]3H23C1N203
Molecular weight (g/mol) 4229 350.9
Exact mass (g/mol) 422.16 350.13
Melting point (C) 134.3 -
Log Pow 3.2 29
Vapor pressure 0.0+1.6 mmHg -
Solubility in water (mg/L) 46 -

Solubility in organic solvent

(g/L, 20C)
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AR 55l thste] EA415k3ith QUEChERS original'
& FEEE oPEYEHS AHE-EPH salting out ¥
2 FENY = 55 Bysta, Pl 93t
HEFS Wleto] Alg T 7R3 HEAS AAste] F
% 885 FArh T3 acetate P} oMEARS - of
& AMEE AOACH T citrate 92 3718t
F%E8h= EN 1566272 pHell 173t 4758 a84o=
F=8 4 itk 4 SPEX(dispersive-solid phase ex-
traction, d-SPE)°llA A5 = 7 84twk 145 (MgSO,)
= FF F AR HoRles i Al 299 54
Z wolA| A s4H[3] primary secondary amine (PSA)>
FE29 T I8 N T dolv At 55 A
sk octadecyl (Cig)> AAT 22 H|54 A EADS A
As}il, graphitized carbon black (GCB) Z~H| &R o}
Uet S22, JkREwo|E g2 A4S AAR15].
wheA & Aol A F 78 5 3l spiropidion
AMHE spiropidion-enol (SYN547305)2] <Hd¥He]
el & sk sEE (A, 2L dF, 2, 1)
oz AdHE JiEeto] spiropdiont thARME
spiropidion-enol (SYN547305)¢] #H75]-871% Al 9 &
TR St 3PS vidskaat sl

Ctor

to i w2

Mz X AE

Al 2 =

Spiropidion(98.8%)¥} spiropidion-enol (SYN547305,
99.1%) Z17}e] EFw-2 AlAlEtel| A Al gitol AHg-8HlaL of
HNEYEZHL HPLC 5322 Merck (Darmstadt, Ger-
many)°lx] Fiste] ARESISITE AR Sigma Aldrich
(Buchs, Switzerland)ollA] Fst3itt &0 ARE Aok
kit (Part No. 186006813)= Waters (Leinster, Ireland)=
FH Slste] ARgeRgiom, Aol AREE AleKit (Part
No. QM15UK)+= CHROMAific (Cacilienweg, Germany)
of| A elakgith |E#<Q! ZE(Nylon, 0.2 yum x 13 mm)
i Teknokroma (Barcelona, Spain)ollX 413}5109 Al
Ev AFEFHANA s UR sAHE 5uE Avl(E,
hulled rice), ZH2HA1¥, potato), (¥, soybean), 7
(Y, mandarin), FF(FAFF, green pepper) EF
gk FAHES elste] wAskst - WEE 8]l gol -
20C olatel] Hytato] Aol AHE-sISITh

EEY W BESN0| XA

Spiropidion 20.24 mg¥} spiropidion-enol (SYN547305)
20.18 mg< 20 mL2| SFHEYEY : E(50 : 50, v/v)°l
&alatol 1,000 mg/Le #EF=AAE ZAISSIE Matrix-
matched calibrationg Y3l A59 FA8 FZE 900 uL
o] 0.5 mg/L ¥ 100 uLE Yo} 0.05 mg/L %+&
A AR F FAE FEAE oldsto] WAE R 0.001,
0.0025, 0.005, 0.01, 0.025 mg/Le] %7} HE=5 3|45t

90% ©)’4°9] matrix’} 371 matrix-matched ¥=£91
ZAIBITE Ry FFg0 BF Ao

o waksto] Aol AHgSISc

o

o
-
e
3 o

el W 3ol A = 10 mL 37§30

. g & Bkl 4 g GSUER 1 g, TAAt
JUEF1.558E 05 g TAMIUER 25785 1 g2
F7lete] 183 E5 F 4°C, 4,000 gollA 1087+ 94z
ato] A5 1 mLE Fsklth FEAab e (MgSO,)
150 mg# octadecyl (Cis) 25 mg, Graphitized Carbon
Black (GCB) 2.5 mgo°] ©7! 2 mL g% @] A5 1
mLE 7}ebal 3057t oFruity] 5-& o] &3te] Fs] =3
o % o]& 4T, 4,000 golA 1027 94 FEleslch gA
g HEHRQl FE|(Nylon, 0.2 um)Z o35t - A
FgNow a3k

o

¢

oot

LC-MS/MS 2AM x4

Spiropidion %! tiAMi= spiropidion-enol (SYN547305)
& A7) $I8tel LC-MS/MS (Waters, Milford, USA)
5 AREEIYIth 244 A o7 Cadenza CD-Cis HT (2.0
mm ID. x 150 mm L., 3.0 um)E A8} on, o]gAfo
Z0.1% EFA] FE HHEYELT 0.1% EFAe] §
T == AREste] HA9 71e7] &8 s AEsisith
A% S sk o] &3} WA ESI (Electro-spray ioniza-
tion)" 9] positive-ion modeE AH-EH3 S LC-MS/MS
o] #4272 Table 29} 2tk

Al R84 HAS

3% Spiropidion % tiAHiE  spiropidion-enol
(SYN547305)2] AW 252 oRaqd A 2350 okt
B7HAe] AE 5 AP ke A el B ol sl
(MFDS, 2016)’ ¥} “CODEX 7}o]E#}91(CAC/GL 40-1993,
2003) ol TARE A e (selectivity), 2414 (linearity), A&
SHl(limit of detection, LOD), % HAl(limit of quanti-
fication, LOQ), A& (accuracy), WHi*(repeatability),
35 &(recovery)oll thell FEAS AT AEAS 2
8, FAY AR, BFENE AR IE ARl A%
nhE IS A E vlaste] RIStk A4 gl 35

3

o
ol

A =

915 0.001-0.05 mg /L2 X7} HEE A5 &
WA o7 ek

How At 7t F= Helol gk peak?
(matrix-matched calibration)& 2M/d38}51 o, &4 9
AR A (coefficient of corelation, r°)E -8t} T3k
AzvtETH oA AlE(signal) U F(noise) BI(S/N
ratio)7} 747t 33 10 )] ¥ sxE LODS LOQZ
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Table 2. LC-MS/MS parameters for the analysis of spiropidion and its metabolite

Condition

Content

Instrument

Chromatographic separation

Column

Flow rate 0.2 mL/min
Injection volume 5 uL
Column temp. 40C

LC : Acquity UPLC (Waters, Milford, MA, USA)
MS/MS : Xevo TQ-S (Waters, Milford, MA, USA)

Cadenza CD-Cig HT (2.0 mm ILD. x 150 mm L., 3.0 um)

A: 0.1% Formic acid in acetonitrile

Mobile phase

B: 0.1% Formic acid in water

Time(min) A(%) B(%)
0.0 10 90
2.0 10 90
2.5 30 70
. 4.0 50 50
- Gradient 8.0 9% 10
9.0 100 0
10.0 100 0
10.5 10 90
12.0 10 90
MS/MS condition
Capillary voltage 1 kV
Source temp. 150C
Desolvation temp. 500C
Desolvation gas flow 550 L/h
Cone gas flow 150 L/h

Argataleh Al el Ao A S iR sk 55
diste] LOQ, LOQ 104, LOQ 50u9] &7} H&EE F
A Algel 58 At & AlgwA s By
FAste] Hyt 3483 A EFH A relative standard
deviation, RSD)E 7-8I3ith. LOQ 500 2 Alsk
ANEE AP FEEE 54 gAste] kAo e dledlA
AEFstolnh Al Adde FFAEA oo kEeba Y
8417 AF(Inter-laboratory validation)s A Alskal H
o] Al5(coefficient of variance, CV)E sfo] &l

o

2o 2 o
F£ Y M= =E

Spiropidion¥ thAM:Hz spiropidion-enol (SYN547305)
< Log Pow8l #to] 3.29} 2.991 BS54 shekEolnt Al §f
Ap oy vl seke] EAetaL, AAl F9N7F 2
oF F3tHo] Q7] wlwel olF FE| flEiME AA
WitEel J57E golst 84 77180
AV SPEH = 485k Zlo] & B
o] f7lk AAE 8O RE AAT s JoE &

wEo] o5 #835H QuEChERSHS HES L Anas-
tassiades 5{3]°] 7I&st original ¥} acetate HE+= citrate
WY& o]g3lo] FE3= AOACHY EN 15662%[12-14]
S vwskgich 5704 i SAbE T e UF ARHE
N7 A E 10 mL H7F $ 308 WA)E o] 43t Al
74 QuUEChERSH 9] 3]4-&& H|u FESISItHTable 3).
I A oA E Al A FEH BT SEelod diF
©] 73 spiropidion®l*] 3]4£0] 73.9-81.6% % 7ol H]
& W 3ge Btk ol ulF A&t W8] 548
%] #] ¢ko} spiropidion®] FEEHA| > A0 R detEo] 5
S8R B2 %S 10 mLE S7MA HES A3} Al 714
FEH BT F& a8&0] F7I8ISItHTable 4). dvlg}
W, 15 AlsE o]gste] Al 74 QuEChERSH S 314
&S vwst Ay} B8] 70% oo w R s uksl
FZ 88 B9 ou(Table 5), 574 A2 thake] matrix
effect= B W3ITHTable 6). HE A3} A]okA|7} 1Al8ka
A SAITHIE Al TYS 9kl EN 15662H&
HE 3% P ow

Az e J8l Y diF FEAE o] gste
MgSO.8t PSA, Cis, GCBE 77} £33t 2710% HA) &

i
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Table 3. Comparisons of QUEChERS extraction for the determination of spiropidion and its metabolite in mandarin and

soybean samples

Mean recovery + RSD" (%)

Sample Compound —
Original AOAC 2007.01 EN 15662
Spiropidion 929 £ 0.9 873 £ 1.8 88.9 £ 1.0
Mandarin Spiropidion-enol
(SYN547305) 909 + 1.2 885 + 1.7 87.0 £ 1.2
Spiropidion 739 + 3.1 816 + 7.7 752 + 45
Soybean iropidion-
Y Spiropidion-enol 816 + 1.6 89.0 + 4.4 80.9 + 7.1

(SYN547305)

?Mean values of 3 times repetitions with relative standard deviation

Table 4. Comparisons of QUEChERS extraction for the determination of spiropidion and its metabolite in soybean

samples

Mean recovery + RSD? (%)

Compound

Original AOAC 2007.01 EN 15662
Spiropidion 863 + 2.0 842 + 1.7 833 + 0.9
Spiropidion-enol 954 + 1.3 944 + 1.0 946 + 1.6

(SYN547305)

*Mean values of 3 times repetitions with relative standard deviation

Table 5. Comparisons of QUEChERS extraction for the determination of spiropidion and its metabolite in hulled rice,

potato and green pepper samples

Mean recovery + RSD? (%)

Sample Compound —
Original AOAC 2007.01 EN 15662
Spiropidion 774 + 0.6 77.8 + 4.5 75.7 + 3.0
Hulled Rice Spiropidion-enol
972 + 99 97.7 + 7.6 95.8 + 4.4
(SYN547305)
Spiropidion 878 + 1.8 90.7 + 1.5 89.0 £+ 14
Potato Spiropidion-enol
88.6 + 2.4 89.5 + 2.0 871 £ 1.1
(SYN547305)
Spiropidion 913 £ 0.6 89.8 + 1.0 893 + 1.7
Green Pepper Spiropidion-enol
PP peopicion-eno 902 + 2.8 902 + 2.6 87.3 + 0.9

(SYN547305)

*Mean values of 3 times repetitions with relative standard deviation

&% vluskdley 7 AlEelA Spiropidion?] 7§ BE
Z004 fEiio diE AlEellxE MgSO,.8t PSA,
Cis, GCBE BF Z§e A9 3582 49.9% % F25st
tha A= Stk Table 7). o8 2715 5 MgSO40ll CisTt
GCBE BT 37kt z7do] Aae] e HAsgksh=dl 4
5 % o= AAsa v, 44,

(Table 8).

772N By

Spiropidion¥} thAM:Hz spiropidion-enol (SYN547305)
< TEW C=08 &2 2AGE 7 AL 9lo] UVD=R 4=

o] 7heaht vlad AdeiAfo] a1, W Fk FEolbE £
A AEE gratr PLS (positive list system) =3¢l
T 4% 001 mg/kg T2 R F Sl AAARA}
Ea#z-Aet47](liquid chromatograph-tandem mass
spectrometry, LC-MS/MS)E #417171= A74siqlch 2
HE Al ol ol8shs Cis 9 AdS 983l
a1, 82 AE 01% E5A T oHEYERS 0.1%
FAF S RS olFNCE dhe 71e7] g WS
a5tk o5 el AFE-sh EEARS protonation enhancer
%X spiropidion¥} spiropidion-enol (SYN547305) A}
O [M+H]" o] Aol golstAl 2H-g-si3ivt i Ao
o] &3P 0 2= ESIM 9] positive-ion modeE AHE-3I311,

R
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Table 6. Comparisons of matrix effect between QUEChERS extractions for the determination of spiropidion and its

metabolite in samples

Matrix effect®

Sample Compound —
Original AOAC 2007.01 EN 15662
Spiropidion -59.70 -60.36 -59.52
Hulled rice Spiropidion-enol
-2.04 0.20 0.59
(SYN547305)
Spiropidion 9.67 15.07 7.60
Potato Spiropidion-enol
-5.49 -5.17 -11.72
(SYN547305)
Spiropidion -22.56 -30.84 -25.85
Soyb iropidion-enol
eybean Spiropidion-eno -25.03 22,04 -19.40
(SYN547305)
Spiropidion -3.64 1.97 5.97
Mandarin Spiropidion-enol
-12.21 -9.64 -6.88
(SYN547305)
Spiropidion 9.28 18.78 11.93
G iropidion-enol
reen pepper Spiropidion-eno -9.83 -6.82 -8.04

(SYN547305)

*Matrix effect(%)={(Peak area of standard in matrix-peak area of standard in solvent)/peak area of standard in

solvent}x100

Table 7. The recovery results of d-SPE for the determination of spiropidion and its metabolite in mandarin and soybean

sample

Recovery + RSD*(%)

Mandarin
Sorbent
o Spiropidion-enol S Spiropidion-enol

Spiropidion (SYN547305) Spiropidion (SYN547305)
MgSO4 150mg, PSA 50mg,
Cis 50mg, GCB 7.5mg 80.2 + 15.8 734 + 13.9 49.9 + 40.2 85.9 + 20.6
MgSO, 150mg, PSA 25mg 934 + 1.7 83.0 £ 3.1 874 + 2.1 89.6 + 2.2
MgSO4 150mg, Cis 25mg 879 + 3.2 904 + 1.2 873 + 4.2 99.8 + 4.3
MgSO, 150mg, GCB 2.5mg 95.3 + 3.0 944 + 25 824 + 0.6 94.1 + 2.8
MgS0; 150meg, Crs 25mg, 90.3 + 2.9 90.1 + 1.1 85.7 + 2.1 100.9 + 2.1

GCB 2.5mg

*Mean values of 3 times repetitions with relative standard deviation

Table 8. Comparisons of recovery results for spiropidion and its metabolite in hulled rice, potato and green pepper

samples
Sampl Recovery + RSD*(%)
amples
P Spiropidion Spiropidion-enol (SYN547305)
Hulled rice 875+ 12 106.5 £ 0.5
Potato 89.9 =+ 1.0 85.7 + 3.6
Green pepper 86.6 + 2.9 84.6 + 22

*Mean values of 3 times repetitions with relative standard deviation
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Table 9. MRM (multiple reaction monitoring) conditions of spiropidion and its metabolite for analysis in ESI positive

mode

Retention time Molecular weight  Exact mass  Precursor ion  Product ion CE°

Compound .
(min) (g/mol) (g/mol) (m/z) (m/z) (eV)
288* 26
Spiropidion 8.7 422.9 422.16 423 264 34
351 16
Soiropidi ) 288* 22

piropidion-eno.

(SYN547305) 6.5 350.9 350.13 351 i?;]: ;Zi

? Quantification ion
" Collision energy

g8t BMZAS vlECZ TIC (total ion chromato-
gram)$} mass spectrums 53l #2 540l At
SIM (selected-ion monitoring) © 41813tk Spiropidion
7} spiropidion-enol (SYN547305) Zt7}9] #5 A2
422167 350.13°]" EFEN(0.1 mg/L)& 44T 5
(10 pL/min)= A% AE7]°] 23 5903 A3} spiropidion
7} spiropidion-enol (SYN547305)2] [M+H] & El] A
O 77} 4239 351 m/z #ho& FRISISIth o] W cone
voltage®] Wsto] wE A3} S F8l spiropidion¥t
spiropidion-enol (SYN547305)%= 717} 40 V&) 56 VellA]
H| peak”’} UEFES ERISISITE 224314 cone voltage
Feiel A 24 AedIt AFE s SHsAY] flete
MS/MS 4] A MRM (multiple reaction monitoring)
mode i #4]38}51 9.1, collision cell®llA] collision energy
& Z4sto] A9 precursor/product ion pairg 4173}
R, 7P F=2 FEE HolE product iong HEOl
(quantification ion)©.%, T30 % A &= product
iong /Jo](qualification ion) 2= A7sto] 13Tt
AN APE B4 o] HA 9] collision energy+
Table 9° WEhHSITE =& LC-MS/MS ¥4 Al Al® &
FEAEC oot i 2] o3} AN e TR
of yehd = 9lom® 5% Fibkm ARl thell matrix-
matched calibration®¢] Fato] A@aI3ich

A REd B3

Spiropidion 4 tjAF:Hz spiropidion-enol (SYN547305)
o Aede ¥58d, FAUNE, 2=Eds AUk B
& AR ARvETHS vwste] Frkeiitt FAE AR
o} BlaE AlEe e Aol mel 243 2, As
% spiropidion ¥ XM= spiropidion-enol (SYN547305)
o w5 AR A% of Aapl(m/2)7h &2 ojw g
EAE HAEHA Ad9ko = ® A& F spiropidion 3 tiARE
% spiropidion-enol (SYN547305)< #415t7] $lsl & A
gyjo] w2 Euled Aus THE EIg 5 3ot
(Fig. 1). Matrix-matched %899 24 (linearity)<
gRlsl7] 918t spiropidion % thAMbE spiropidion-

enol (SYN547305)9] RTINS AR FAY FEFEZ
3493}o] 0.001, 0.0025, 0.005, 0.01, 0.025 % 0.05 mg/L
5 uLE LC-MS/MSell F5lsto] #4415 A3 BE sik=
ANg BFgAA ARAG(r) 0.99 oo R w2 AAA
S HoIFrKFig. 2-3). A4% LODS LOQE Atet 2
7} 0.003 mg/kg, 0.01 mg/kgO & WeRITh ojzfgh A}
+ PLS Eqdoll whet 1-78]-87150] s A & 5
AHE9] #e)7]52] 0.01 mg/kg ©l3kE W 4= Qe AT
ok, AlEH el AT AdN 2 T8-S BFrks] St
o] LOQ, LOQ 104, LOQ 508 4<=<21 0.01, 0.1 4 0.5
mg/kgl A#FEEE spiropidion % spiropidion-enol
(SYN547305) 9] 35§ 23S 580 % 533190tk LOQ
508 2] A FEE AR A FEEE 51 845}
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Fig. 2. Matrix-matched calibration curves of spiropidion in (A) hulled rice, (B) potato, (C) soybean, (D)
mandarin and (E) green pepper.
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Fig. 3. Matrix-matched calibration curves of spiropidion-enol (SYN547305) in (A) hulled rice, (B) potato, (C)
soybean, (D) mandarin and (E) green pepper.
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Table 10. Validation results of analytical method for the determination of spiropidion residues in samples
Sample Fortification Recovery + RSD(%) Aved Cve LOQ
(mg/kg) Lab. A Lab. B° (%) (%) (mg/kg)
0.01 914 + 1.4 113.5 = 8.0 102.5 12.8
Hulled rice 0.1 794 + 53 101.3 + 2.7 90.4 13.9
0.5 82.6 + 1.8 89.1 + 10.4 85.9 8.8
0.01 895 + 1.4 88.0 £ 0.4 88.8 1.4
Potato 0.1 86.0 + 1.7 84.7 £ 0.7 85.4 1.6
0.5 86.7 + 4.1 86.8 = 0.7 86.8 3.0
0.01 985 + 1.4 78.0 £ 5.1 88.3 13.3
Soybean 0.1 853 + 2.4 80.6 = 2.0 83.0 39 0.01
0.5 88.7 + 2.0 91.0 £ 0.6 89.9 2.0
0.01 92.3 + 2.8 823 = 1.8 87.3 6.7
Mandarin 0.1 929 + 1.8 85.0 £ 1.7 89.0 52
0.5 92.8 + 3.0 91.0 + 1.1 95.0 49
0.01 982 + 2.7 85.5 + 4.2 91.9 8.3
Green pepper 0.1 92.0 £ 2.4 86.6 + 2.1 89.3 4.0
0.5 949 + 1.5 93.5 + 1.8 94.2 1.8

* Mean values of 5 or 3 times repetitions with relative standard deviation

° Ministry of Food and Drug Safety

¢ Gwangju Regional Food and Drug Administration

4 Recovery average of inter-laboratory

¢ Coefficient of variation of inter-laboratory

f Limit of quantification

Table 11. Validation results of analytical method for the determination of spiropidion-enol (SYN547305) residues in

samples
Sample Fortification Recovery + RSD%(%) Aved Cve LOQ!
(mg/kg) Lab. A® Lab. B° (%) (%) (mg/kg)
0.01 108.4 + 5.3 88.9 + 3.2 98.7 11.5
Hulled rice 0.1 102.6 £ 7.2 101.2 + 1.4 101.9 4.6
0.5 104.5 + 6.4 817 + 42 93.1 14.4
0.01 86.7 + 1.8 86.1 + 1.8 86.4 1.9
Potato 0.1 85.4 + 0.6 96.4 + 2.0 90.9 6.8
0.5 87.7 £ 2.3 100.2 £ 2.2 94.0 7.6
0.01 101.1 + 1.4 91.5 + 12.8 96.3 10.1
Soybean 0.1 92.8 + 1.8 90.2 £ 2.0 91.5 24 0.01
0.5 1041 £ 1.7 92.8 + 2.5 98.5 6.6
0.01 941 £ 29 844 + 2.7 89.3 6.6
Mandarin 0.1 92.7 £ 2.3 89.3 + 4.9 91.0 43
0.5 945 + 1.5 94.5 £+ 6.8 94.5 47
0.01 91.1 + 14 84.1 £ 2.4 87.6 48
Green pepper 0.1 88.6 £ 1.6 912 + 4.6 89.9 3.8
0.5 90.8 + 1.6 98.0 £ 3.3 94.4 4.8

* Mean values of 5 or 3 times repetitions with relative standard deviation

® Ministry of Food and Drug Safety

¢ Gwangju Regional Food and Drug Administration

4 Recovery average of inter-laboratory

¢ Coefficient of variation of inter-laboratory

! Limit of quantification
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