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Abstract: This study developed and validated a method for the simultaneous analysis
of 273 pesticide multiresidues in seafood, specifically targeting conger eel, flatfish, and
shrimp, using UHPLC-QTOF. The QUEChERS method was employed for sample preparation,
followed by d-SPE purification. Key performance parameters, including method limits
of quantitation (MLOQ), linearity, and recovery rates, were evaluated. The results demon-
strated that 97.4-98.5% (266-269 analytes) of the pesticides had MLOQs <0.01 mg/kg,
meeting domestic regulatory standards. Linearity was confirmed with correlation co-
efficients () greater than 0.980 for 98.5-99.6% (269-272 analytes) of the pesticides,
indicating strong relationships between concentration and response. Recovery rates for
92.7-98.9% (253-270 analytes) of the pesticides were within 30-140%, with relative
standard deviation (RSD) values <20%, demonstrating the method’s analytical suitability
in diverse seafood matrices. This validated method provides a robust and efficient tool
for monitoring pesticide multiresidues in seafood, contributing to enhanced food safety
and public health protection.

Keywords: Food safety, Multiresidues, Pesticide, Seafood, UHPLC-QTOF

This is an Open Access article distributed under the terms of
the Creative Commons Attribution Non-Commercial License
(https://creativecommans.org/licenses/by-nc/3.0/) which
permits unrestricted non-commercial use, distribution, and
reproduction in any medium, provided the original work is
properly cited.

N E

TS A AAF LR S8% 9 FHEoR g &vEL gloH],

A 9 oF BANA] oFo] ALGEIAL, Folut S B SANA ko] &

301 https://www.korseaj.org

https://doi.org/10.5338/KJEA.2024.43.29
Korean J. Environ. Agric. 2024, 43, 301-315



https://orcid.org/0000-0001-7529-6596
https://orcid.org/0000-0002-4270-6138
https://orcid.org/0000-0001-9883-4641
https://orcid.org/0009-0004-5511-9022
https://orcid.org/0000-0002-7896-7743
https://orcid.org/0000-0001-5942-7154
https://orcid.org/0000-0002-4974-3097
https://orcid.org/0000-0001-9944-7475
https://orcid.org/0000-0002-2271-9767
https://orcid.org/0009-0005-2977-7168

Article

Solet HIME 5= oA ARl Tt st kEd & AHH2]. of23t woF JRES AFE T 35
A2t S92 mE o Qlo], A&t ARt tdE SAIRA 719 Ba/do] diFEAL 3] §35] FAES X
5 AikE tiv] % vide HRshal qlol, ol#et Wil HEEe] i woF duol e A4 2 A
A 7]&o] EAlolth4,5]. ke § B MR SAIRY 7162 35 B B 9 A& 7k &
A4 =2 AL ATHAFFEFXAA, 2024).

FAHE 5 Bl A, 9= Sl ARgol Bal FAIA 7H7E 2 R ojFo g, AF o #HHE
3 77 soF BUE|o] 53] gFHh HitPgol= AR ool wot woF mid Tt Ao Agol mE 249 BS
HHSk 4= Qo A= tj®EAQl TAAIA 0 2 A W) shaFo] Yol XA ufjd EAJ9] JRS XA S)et Ao JRssloH=
HAtakekel, 2024). A= R EA S Sefo] FHS Bk ofyegt ||l 5 E53 AES ek o], 71HE 95 F
02 k= A83F0l tet woF 2 AT Hws) = 4 UAcH4] ol Rt il B4 7R eSS HEAER
Aok AL FAREA 9 AR SAIRAR S HHA 28 7S A5she ol Agsit AEs Al I
T 7ol =Rl (A F O FERHH 7Y, 2016)0 WEH, IREL AIY Al i AlRE #4HES] 9 offollA FA, Ao,
Zr2oe N2 HASET Qo] HEAR AA9 AL Furasich

Ultra-high-performance liquid chromatography (UHPLC)&= =4 9 H|=24 EHES E5F Edots §7] SHEQ £
2 FEo] anAoltt6]. UHPLCE A& 5 IFste 5= HH 02 2AstAt & v A=A (mass spectrometry;
MS)} Agtsto] 8T 4= Uth7,8]. °o]F ALYE AFEA W (high resolution MS; HRMS) &< RE3 1 HAKHES]
target Y non-target £40] &% 2] WHHo|t}H9]. AS=AHquadrupole) MS & A4 = S|4 E (nominal resolution) MS THH]
HRMSE 447 3~52+2]9] FATH A Aot Bols-S Alsst= g, mf f-ARE A3F off A5HH](mass-to-charge ratio; m/z)
£ 7 sRkE9 Ageet —FQ A FEZ 7St fH10,11]. A SefolA o TEAGS AFEe 7HeAS HAaststa
il = 2ol SRR B vl (complex matrix) WollA 9] £ AFAS FIAIITH(12]. FZ 8L Q= LSS
T AFEA7I= dE LE% 3 FIAIA 5o, urekat 22 o) tigt SuF 240] B A%t ook g, A& Fol
Qch13,14].

ALS= A8 YA 7E AFEAH(Quadrupole Time-of-Flight MS; QTOF MS)2 30,000 ©]4+2] full width at half maximum
(FWHM)E v o2 A4l 7lo| =2kl 5olA 84ste A AL=(+5 ppm °oJU)E Algste] 47t /7] SF=oA Y
994 E40) E8] &85 tH[15]. QTOF= MS1 29 full scan E4AE EH EX4E9] AXo| 7502 =E, MS2
FE2E 97oME A=A g AR (triple quadrupole MS) 2] multiple reaction monitoring (MRM)¥} Zro] 7id 52F]
wzmolo] Wask oot £4717] AAsle] BAT Al B]E, wFelo] APErks ol ATk E& QTOF] T
glol8 32 AR glolE 242 7FssH s, ol AlRE ARAT F8 glo] F7HoIAY AMEAl 5488 2 &%
7] 95 G5E HolHE HA AED 4 AZ2 u|tttH16,17]. o2t 7152 AIZEe] ol whet Aj=o] FEsfo
& U vA ARECIY LFEES AEsks 5’5] ZFA7F itk wEbA HRMS= &°F JRE £49 s a&
FIAA 2EAQ AF S EYEHDE AT FET =7 2 5 A

& A59] F42 UHPLC-QTOFE ©|-&3to] H#A|Ql 4RSS Hithgo], HX] R Aol FoF 27342 FA
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3, o] BN HBHEe} A4S AFoHE Zlolth X MORE QUECERS 254 F83to] AR 7 §oke 523
L, 4SPES ATl AT A% LHHAG £449) W AFWAMLOQ), A 414, 0% 5ol e
B9 FIsLon, ot 5ok Seol Gl S0 S AUYE Fuoke AT B2 Sisick AU EAUS £
% A% 5% B2H BUHYL ZFseH Sk, Auld BE W AF b4 B Jleld 4 9L Ao AREd

AR =
N8 59F EFE(analytical grade) 2 T H(100-1000 pg/mL)> Accustandard (New Haven, CT, USA), Sigma-Aldrich
(St. Louis, MO, USA), FUJIFILM Wako Pure Chemical Corporation (Osaka, Japan), LGC Standards (Wesel, Germany), HPC
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Standards (Cunnersdorf, Germany) % Toronto Research Chemicals (Toronto, ON, Canada)°l4] FFtfi5}%th. Ammonium for-
mate (10 M, BioUltra grade):= Sigma-Aldrich (St. Louis, MO, USA)°[4] FLuli5}% .1, formic acid (299.0%)2} methanol (LC-MS
grade)2 Thermo Fisher Scientific (Waltham, MA, USA)OJ|A] Fuli5}3t}. Acetonitrile (HPLC grade) Duksan Pure Chemical
(Seoul, Republic of Korea)ol| 4] FLu5}% 0™, LC-MS grade water= Merck (Darmstadt, Germany)©J|4] 5} th. QuUEChERS
extraction pouch (4 g magnesium sulfate; MgSO,, 1 g sodium chloride; NaCl)@} d-SPE tube (150 mg MgSO,, 25 mg primary
secondary amine; PSA, 25 mg C;5)+= Agilent Technologies (Santa Clara, CA, USA)olA Lol ct. tiE $ANE A]= Q1 Hicha:

of, WX W A9t FAF A% Aol TYBAL,

EZE2H Hx U jEEE EEEM(matrix-matched standard solution) H[Z=

N 59 EEEL2 acetone, acetonitrile, methanol 50 &35}0] 1,000 pg/mL EFHUH O F A|Z51tt. Indaziflam (purity:
99.6%), lepimectin (98.0%), pyribencarb metabolite (pyribencarb Z; 97.7%) X tefuryltrione (99.7%)2 BEZ 100 pg/mLe] 57}
HeE Azoin Be BEAA2 o] 7Y 501610 10 pg/mLe] EEEH0] HE=E TRIIRloH, olgS F7tE &5t
of 7 ZES %7t 2 mg/kg?l TRHEEEN0| HEE AR5t Acetonitriles AMHESF] EIEE-8-H-3Z 200, 125, 100,
50, 25, 20, 12.5, 10, 5, 2.5 ¥ 1.25 ng/mLo] H== T 345ttt MiAEY EFEHS AX5H7] A3 soF FAF A=
FEEN EEEAEZ 41 (vv)9] BIEE EFSIH. e &AL £4 A7A] -20°ColA EESEIT

A= A2

ohSt A& 5 g& 50-mL PAEE] tubed] Y3l acetonitrile 10 mLE 7}t & 1 E5A®7](Mini-G 1600, SPEX SamplePrep;
Metuchen, NJ, USA)Z 1300 rpmo]|A] 287t A5ttt F&F0] MgSOs 4 g @ NaCl 1 go| T-FH QuEChERSYHS A st
T 1300 rpmO| A 187t 71 AEslth. YAIE 2] 7](LABOGENE 1248; LABOGENE, Lillerod, Denmark)E AR&5}0] 3500 rpm

oA 587 AXEE AAAZ &, A5 1| mLE 359 MgSO4 150 mg, PSA 25 mg W Cys 25 mg] $H-F-H d-SPE tubeO]
Yy 187 S35 thS ulo] I 2 A4 EE]7](X15R; Hanil Science, Incheon, Republic of Korea)E ARE-5}0] 13000 rpmof| A 527t
LAEYsIAT AR S Aol A5H 04 mLE acetonitrile 0.1 mLe} E3tolo] & ol &, 115 5 ulE F5o] UHPLC-
QTOFo Y T8 52 LTSI,

UHPLC-QTOF 77| =

UHPLC-QTOFC.E Nexera X3 UHPLC (Shimadzu, Kyoto, Japan)7} A%E X500R QTOF AZFEA7](AB SCIEX Co.,
Framingham, MA, USA)E ARSI &4 E8& 40°C 2494 Halo Cis A& (2.1 x 150 mm, 2.7 um; Advanced Materials
Technology, Wilmington, DE, USA)& ©|-&5}0] =35t} o]54 A%t B ZH2} 0.1% formic acid 2 5 mM ammonium for-
mate”’} $-8-F water?} 0.1% formic acid @ 5 mM ammonium formate”} TH3-% methanol©] 3] 2 H, o]&Al 942 0.2 mL/min
O = HAASIH. o5/ Boll gt AlZtoll WhE st £ th2dt Ak 5%914 Al&Fste] 0.2 7F FARE &, 037 5
50%% WEA ASAIT] & 13.58 Rt 98% H|Eo] HEs TESIth AY AAS fI8l ol 5= 383t 98% A A7
0.1 53 5% Hl&= HI=A SPFAIZ] & 348 &S A5t 27] o5 £710] HEg itk /E AR & £4 ATt
205801903, AR FUFE 5 WALk

AHFELE 3t E4E9] o] 23k= electrospray ionization (ESI) B4]& ARg-5l0] 4235t} Ton spray (IS) A¥2 positive
modeo| 4] +5500 V, negative mode©]A4] -4500 VR T}. Ion source 2 F+ 550°CH .M, curtain gas (CUR), collision-activated
dissociation (CAD) 9 ion source gases 1 and 2 (GS1 and GS2) ¥ 2z} 25, 10, 50, 50 psi¥Tth. TOF MSQ| m/z HY+=
100~1,000°.2 475} 0.1, declustering potential (DP) & collision energy (CE)= ZtZF 80 V| 5 V& A5t B4
S 27348 & F 2624859 EA4], monoisotopic mass (exact mass), 0|23} FE|, m/z o|EF U HES A|7Htr)2 Jeong et

. (2024)9) ATE BTG O8], HEA] 11FRA R AR FHE Table 1] FETLH

T i
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Table 1. Chemical formulae, monoisotopic masses, ionization types, theoretical m/z, and retention times (tg) for 11 pesticides using
UHPLC-QTOF

Compound name Molecular formula Monoisotopic mass lonization type Theoretical precursor ion tr (min)
Azinphos-methyl Cy0H12N305PS; 317.00577 [M+H]* 318.01360 7.28
Benalaxyl CyoH23NO3 325.16779 [M+H]* 326.17562 10.55
BTS 44596 Ci3H15CINL0; 352.01483 [M+H]* 353.02210 10.51
Oxamyl C7H13N;505S 219.06776 [M+NH,]* 237.10159 3.06
Phenmedipham Ci6H16N204 300.11101 [M+NH,]* 318.14483 6.98
Prometon CyoH19NsO 225.15896 [M+H]* 226.16679 6.08
Pymetrozine CyoH11NsO 217.09636 [M+H]* 218.10419 294
Pyrazolynate CioH16CIN;04S 438.02079 [M+H]* 439.02861 11.02
Secbumeton CyoH19NsO 225.15896 [M+H]* 226.16624 6.02
Spirotetramat-enol Cy5H23NO3 301.16779 [M+H]* 302.17562 8.88
Terbumeton CioH19NsO 225.15896 [M+H]* 226.16679 6.24
SECE
EAHA; A 2FSHA (method limit of quantitation; MLOQ)= o8] 22 tjAR Y HF-8N 3 signal-to-noise ratio (S/N)O]
10 o2 W=k 24 SEC17I14 BHRM, instrumental LOQ)O A& 25, 891, Sl4ulie 52 &5kl AXTSIAH.
IS AEY #EEN0] FH# 55 A=EIHYO] A1 (area) AFC]2] TAE AP JAXCISA: /)22 HEHY
of Zgstgon], 1 YA JPARAE Agstel BYetch BAEe] Hotuel YTl 7t HEd 3Nk 558
A5t st eAbE FAE AR 5 g0l SRREEHS Ast] Alr F NE 5 =71 0.01 mg/kg R 0.1 mg/kgo]
HES T 9YE AAUUOR 5ok £BUCk FIES UHILCQIOR] 39U F 4300l Y 22rt219 2
ouf, BE 5 dj] A4 Hwo veE 3488 skt

UHPLC-QTOFO0IA 2| 52 CHd 2| 2M A HHTHAI(MLOQ)

£4 o4 5o MLOQE ZA3l7] A3l o2l o] i #E8ME UHPLC-QTOFS] F¢J5te] /g A zute 13
= 92 %, 95 (peak)9] S/NO| 10 o]} WSSt A 2 AASIATHT]. viehdol, 94, Al A= 5 5F 2734479
MLOQS] £ Table 29} 2o, 252-256E (A 5 92.3~93.8%)2] MLOQ7} 0.0025 mg/kgl 2 7 43t A& YR
o], By BA¥o AR = woF MRL 27 A4S 93t mUHy 240z 2Ha 7#rE spx3 9k

9 8-154d8(2.9~5.5%) U 1-645(0.4~2.2%)2 Z+ZF MLOQ 0.005 mg/kg ¥ 0.01 mg/kgE YEFYH ATH(Table 2). wahkA]
A 27348 F 266-2694E(97.4~98.5%)2> MLOQ 0.01 mg/kg ©|5t=2 &Q1= 0], 2019 E FAME 5 5o 851 2024

1Y 195 E FAE § 558 JIRELYER 594 1o HEE= AFIEELES B A E(positive list system; PLS)2]

5% REAE 518 7122 001 mgkg B4 $ES FHSACHABAFENAA, 2019; 2024). FF 4] T3t PLS}
AHE AP ST $29) HENZ HFY 202 g Eck FWY BAYS S24E ABANH 5 R 950 gER
AT 5 gt PHe BYPote Fol ot Ak

AESA Y IRAMAAY o chgEe] FA W & ppbolld 58 ppb FEoltH1920]. webA S
QIOF 71 ch BAS] 25 40 A4S W AL A U 48 I AL, HeH] HgERLs
of 7FsSich 241 QTOF SAMS] H% S48 TPt EHOA 238 oF SIHISAL 5 QTOF 7162 %8 39 s
HolElE MsI SElH AFILE, ARE Tl FYshAL BA5HA] g oldo] A5 HoleS AHestol wEH Ei

3t
u|z] sfghEC] tigt 3354 o] 7hsstthe Aol UtH16,17]. ol AFe=AF BE AFEA]7]9] MRM modeZ+ AT

_&
ol
-
N
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Table 2. Distribution of method limits of quantitation (MLOQs) for 273 target pesticides in conger eel, flatfish, and shrimp samples

Conger eel Flatfish Shrimp
MLOQ (mg/kg) - - -
No. of pesticides (%) No. of pesticides (%) No. of pesticides (%)
0.0025 252(92.3) 252(92.3) 256 (93.8)
0.005 8(2.9) 15 (5.5) 10(3.7)
0.01 6(2.2) 1(0.4) 3(1.1)
0.025 6(2.2) 4(1.5) 3(1.1)
N.D.? 1(0.4) 1(0.4) 1(0.4)
Sum 273 (100.0) 273 (100.0) 273 (100.0)
Conger eel Flatfish Shrimp
MLOQ (mg/kg)
Compound name Compound name Compound name

Acetamiprid, Bifenox, Cyhalofop-butyl,
Cymoxanil, Cyromazine, Dichlorvos,
Ethiofencarb, Flubendiamide,

Bifenox, Chlorobenzuron,
Diclofop-methyl, Flonicamid,
Flubendiamide, Nitenpyram,

Azaconazole, Cyhalofop-butyl,
Cymoxanil, Cyromazine, Demeton-S,

0.005 MGK-264, Tebufenozide, Triticonazole Fquametamn_:le, Im|dac.lopr|d, Picolinafen, Pyrazolynate, Secbumeton,
Metolcarb, Oryzalin, Parathion-Methyl, -
(8) : . Tebufenozide
Pymetrozine, Quizalofop-ethyl
(10)
(15)
Bifenox, Bistrifluron, Metolcarb,
Oryzalin, Parathion-Methyl, Diclofop-methyl Bistrifluron, Oryzalin, Oxamyl
0.01 :
Quizalofop-ethyl (M (3)
(6)
D|c|ofop-methy!, Fquametamldg, Bromacil, Oxamyl, Phenmedipham, Fluxametamide, Phenmedipham,
Oxamyl, Phenmedipham, Pymetrozine,
0.025 Pyrazolynate Teflubenzuron
Teflubenzuron
4 (3)
(6)
N.D Bromacil Teflubenzuron Bromacil

1 (1) (1)

¥ Not determined.

ofele wold
Bromacil¥} teflubenzuron®] 7-$- MLOQ 0.025 mg/kgC & H| W& A E7F GAL AE ARA AESEA] YUY THTable 2).
ol T SRSl B B, Y4(C), EROAMI 2L T2 ;
A 79-Br, 81Br (M2]) 8 350l 37-Cl (P47 2L FALE 7M1 STk, o]elet AL A4 A7 LA
WOl T M7k WARCH23], ol A AFRAIOIA o8] A5} ofe) A RS, A A} Bol A
St B3] TORS] 29 W% Bols50] 30,000 o0 vhe: Fol bz, olale Als BARS AGA A7) dhe] F35)
Uehdth Hewl, g4 9 SRS B3 SRbE oA M3} 21ste7} Eot o] 23f B4 oE dAdt A-87E oAt
€ 7570l AtH24]. ol& <l WSt o229 FAgo] A ALY 0|28t a&o] WolA =t Wold 4 Qltk mpxeo R
HEd 4o f71ekkE oA ddidos & RS 7HAAL Qo] 53] ESI 5olA o]23} A] 415.9] Frert Jizlom
oAl = Aol At ol2et w2 AT dAEo] XIEH SRIES TF B2 A= 4SS IAAIE 4 ATt Bromacil#t
teflubenzuron GC A8 £47|7|2% HE A=/t RAY &6 59 ¥Rler Z40] E7lstRg &40 o5 a3ttt

(EURL-DataPool, 2024).

)
e
b
e}
10
ot
of
ok
b

e
>
%9,
s
S
i
rg,
i
of
b
rir

L 3

FabE Mmoo, YA, Aol thgk 2737 w9F AR AR ® 9] R Table 30] A|AE v} A} A ¥l
LOQ-0.1 mg/kg T-7Fol|A] Hlthgo] 1984 8 (AA] & 72.5%), YA 1747 5(63.7%), A% 12243 8(44.7%) 0 & =2 H] 8-S Yy
o} LOQ-0.2 mg/kg Lol A= HiTho9F YR| oA ZF2F 348 5(1.1%) E 274(0.7%)2] -2 H]&o] 7|ZE oW, AffoA =
B YA 2288(0.7%)°] EFE QU LOQ-0.25 mg/kg T ol A= A7t 148/85(54.2%) 2 & 7P =2 H[E&S Helow, o=
HITHE0] (71782, 26.0%) H 7HAH] (96784, 35.2%) . tt A5 w=Uth AFHAE HEA 24T F8 olf+ ILs: #F8&

Hzio| Zz el
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Table 3. Distribution of linear ranges and correlation coefficients () for 273 target pesticides in conger eel, flatfish, and shrimp

samples
Linear range Conger eel Flatfish Shrimp
(mg/kg) No. of pesticides (%) No. of pesticides (%) No. of pesticides (%)
LOQ-0.1 198 (72.5) 174 (63.7) 122 (44.7)
LOQ-0.2 3(1.1) 2(0.7) 2(0.7)
LOQ-0.25 71 (26.0) 96 (35.2) 148 (54.2)
N.D.? 1(0.4) 1(0.4) 1(0.4)
Sum 273 (100.0) 273 (100.0) 273 (100.0)
2 Conger eel Flatfish Shrimp
No. of pesticides (%) No. of pesticides (%) No. of pesticides (%)
>0.990 211(77.3) 198 (72.5) 122 (44.7)
0.980-0.990 58(21.2) 74 (27.1) 149 (54.6)
0.930-0.980 3(1.1) 0(0.0) 1(0.4)
N.D. 1(0.4) 1(0.4) 1(0.4)
Sum 273 (100.0) 273 (100.0) 273 (100.0)

3 Not determined.

oA HZ7](detector)of| A1) A5 AESKsignal saturation) WEo|th E74
A =Y, 5=t A% 7+ vl HAZE FAIHA] kot SHFE ATA
e AR o2 ARV SA A8E ol |lth B3 AlRo] wjd] wet Asxsto] Aol ek 4 ok
A= AlS- A=A BHE AlmEEe], G2l vish A7 "7t Addos §2 5oF &0l ¥ €dtth o= A
Al=o] Wil E4do] il EofA 9] Ao xdto] JFE d H32 AR wEbA Alm9] 4o wet 7iE i A% WY
TEA dAsto], et A AHE =E5HT

Ao JA4g B7HE Yol 4 5 2] ALY ABAR(P) 3& =ESFATHTable 3). 244 5F 2734 &
3 1 0990 o]AQl Feko] H|E-2 HitHo|7} 77.3%((211°3 )2 7H E AL, FA] 72.5%(198°3 ), M- 44.7%(122°3 )= HE
0]tk 0.980~0.990 F7F A= A7 54.6%(1494 )2 =2 H|-&S HP o, JX|(27.1%, 7445)9} HITH0{(21.2%, 584]
)7F 11 FE oItk kAl 2 0.980 o]l B2 HA F 98.5~99.6%(269-272/3 ) 2 THIEREA A 8ot Al
AR 712 S5 26,27]. o= SHE EAHo| A 9] ol 5= A2 (signal) ARojo] &2 ATTAZE QL

& oAbl AEA7] 42719 ATusr WA
AAshe d) ojejgo] QIrH2s). whebA AlE ol

=
[

o
=

=

i do i

¢

(o}

(o]

S=u=1
Hoj3n, kst 5oF 2ol sl BAlol axd o= 489 ¢ A2 ARt E28 ATAS 0.930~0.9800 2 tha 2
XS Hole 52 vithifolo| A 34K (azaconazole, cyanazine, cyproconazole) & Aj2-of 4 14dE(prometon) 2.2, HZFA

24 A S HEESC e o7t Bage ouidi,

42 A 20] 2 3|8 H|u
Hiohgol, |, A9 At 5o 2734920 gt A2 %= 0.01 mg/kg 0.1 mg/kgo| 42| 355 AlY A= Table
49} At} 0]% carbendazime A4S MLOQZ} 0.0025 mg/kgdo e Etolal E 34& HEo4 MLOQ F|ito g =74
=9Ik ol mrehgol, WA AROIA9] 348 W(620-844%)9Hs Thr|El ATtoltt. B4 Azolq 5% oro] Hl5Ex]
A= At O AR B HET 5 o], O YRl AR EA5ks E4 &0l 5S wEA Efsto
97} QUi T S Alm wjAo] ok kA Fatslol 2& U AAV} HA gk AdEet & 4 Urhps]
wrh Jokt 848 74 891 wesy] 98] 2714 A7l Basid
348 9 3ukE A FEH X (relative standard deviation; RSD) Yol tfst w<F thAE 9] BEX L Table 59 7t} vt
Ol Al 236-255 (KA 5 86.4~93.4%), FA|Ol A 245-249405(89.7~91.2%), A-F-OllA] 170-207/3¥(62.3~75.8%)0] T|4=& 70~
120% 9 RSD 20% ©Jst& tF-E9] 5o SANTE 7lo|EglRIoA] 5&ot= 3]4-& HAE FZTS FRISHATHSANTE/
1131212021, 2023). Al A BOIA 318 5158 WS FZahe Kok ARo| 57} tha HLu), ol 55-8145(20.1~29.7%)]
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Table 4. Recovery rates and relative standard deviations (RSD) for 273 target pesticides in conger eel, flatfish, and shrimp at
fortification levels of 0.01 mg/kg and 0.1 mg/kg

Recovery, % (RSD, %)
No. Compound name Conger eel Flatfish Shrimp
0.01 mg/kg 0.1 mg/kg 0.01 mg/kg 0.1 mg/kg 0.01 mg/kg 0.1 mg/kg
1 2,3,5-Trimethacarb 100.5 (5.6) 91.9(2.3) 97.0(3.8) 929 (24) 94.1 (2.9) 92.1(1.7)
2 3,4,5-Trimethacarb 97.9(3.4) 90.7 (1.8) 96.1(3.0) 92.5(3.1) 92.1(3.0) 96.3(1.2)
3 Carbofuran-3-hydroxy 95.4(5.2) 89.2(2.2) 102.0 (8.6) 93.6(1.9) 86.8 (3.2) 99.8(1.5)
4 Acetamiprid 100.1 (4.4) 86.6 (1.6) 86.8(1.2) 89.3(24) 99.8 (3.0) 86.9(1.7)
5 Acibenzolar-S-methyl 89.3(0.4) 94.6 (1.1) 86.9 (4.3) 95.0 (2.0) 60.0 (1.8) 77.5(1.8)
6 Allethrin 99.2 (2.4) 100.2 (0.9) 96.4 (2.1) 100.2 (1.2) 62.9 (3.0 69.3(1.1)
7 Ametoctradin 96.6 (3.9) 99.1(2.4) 97.0(1.8) 984 (24) 66.7 (1.3) 64.8 (2.4)
8 Amisulbrom 96.5 (1.6) 98.4 (0.6) 91.2(44) 96.0 (1.6) 56.7 (1.3) 71.5(1.3)
9 Anilofos 101.2 (4.4) 89.9(1.7) 100.0 (0.7) 90.9(1.7) 789 (3.0 83.6(2.1)
10 Azaconazole 95.1(3.3) 85.5(1.4) 115.8(1.7) 94.0 (2.5) 107.8 (1.3) 83.2(1.9)
11 Azinphos-methyl 105.2 (6.8) 90.7 (3.7) 94.7 (4.7) 90.0 (5.3) 81.7(5.2) 774 (5.8)
12 Azoxystrobin 99.2(1.2) 92.5(0.1) 99.4(1.2) 93.5(24) 84.8(1.7) 93.7(1.9)
13 Benalaxyl 97.3(4.3) 89.7 (0.5) 95.1(0.9) 90.2 (1.6) 76.1(1.7) 88.6(1.2)
14 Bendiocarb 101.3(1.1) 88.5(0.7) 102.7 (0.7) 92.7(1.7) 103.5 (2.3) 100.5 (0.6)
15 Bensulide 100.8 (5.6) 89.0(0.9) 96.5(2.3) 89.7 (2.0) 67.2(2.9) 73.2(1.5)
16 Benthiavalicarb-isopropyl 100.5 (3.9) 88.8 (0.9) 99.3(2.3) 90.1 (2.1) 89.5(1.1) 81.2(1.0)
17 Benzoximate 84.0 (2.6) 84.8 (0.6) 89.8 (4.5) 97.1(2.9) 18.0 (4.4) 57.3(2.0)
18 Benzyladenine 829(3.1) 71.8(4.7) 79.4(1.8) 71.2(0.5) 733(23) 66.8 (1.5)
19 Bifenox 62.2 (7.6) 102.0 (2.7) 91.0 (6.5) 101.5(1.1) 61.5(12.1) 84.3(1.4)
20 Bistrifluron N.D. a) 111.9(3.3) 132.8(4.8) 98.5 (4.6) 6.2 (55.0) 69.0 (2.7)
21 Bitertanol 97.1(2.9) 97.7 (1.5) 92.9(2.6) 95.6 (2.4) 68.0 (3.5) 76.0 (1.6)
22 Bixafen 103.3 (4.9) 86.3(1.0) 99.9 (2.5) 88.2(2.7) 69.5(3.1) 72.0(0.8)
23 Bromacil N.D? N.D. N.D. 99.8 (2.6) N.D. N.D.
24 BTS 44595 99.1 (2.6) 85.7(1.6) 98.3(0.8) 87.1(0.9) 743 (2.0) 68.9 (0.9)
25 BTS 44596 101.6 (4.2) 89.8(1.6) 99.9 (0.6) 90.6 (1.7) 80.0 (3.4) 83.7(2.2)
26 Cafenstrole 105.7 (5.3) 86.5(1.5) 100.2 (2.1) 89.1(2.0) 86.5(2.3) 76.2(1.8)
27 Carbaryl 101.2 (3.8) 94.0 (5.0 97.9(0.9) 101.3(3.2) 94.2 (5.3) 96.7 (2.7)
28 Carbendazim 65.3(3.4) 73.3(0.7) 62.0(1.3) 84.4(14) N.D. N.D.
29 Carbetamide 94.5 (4.0) 88.7 (3.2) 91.3(2.2) 91.8(1.4) 90.1(1.5) 100.6 (2.0)
30 Carbofuran 69.9 (3.3) 127.5(0.9) 163.0(1.0) 131.1 (0.9) 150.2 (2.6) 122.4(0.7)
31 Carbophenothion 98.3(5.4) 90.7 (0.8) 88.5(0.9) 88.7 (3.1) 58.1(1.7) 62.6 (0.7)
32 Carfentrazone-ethyl 55.6 (6.6) 84.0(0.9) 81.0(3.3) 88.3(2.1) 60.4 (8.3) 88.5(0.3)
33 Carpropamide 984 (6.3) 87.0(0.6) 96.0 (1.7) 87.8(1.9) 69.3 (2.6) 72.0(0.4)
34 Chlorantraniliprole 109.3 (4.3) 87.3(1.7) 105.1 (2.8) 87.1(24) 89.1(1.5) 74.1 (3.0)
35 Chlorfenvinphos 99.3 (4.3) 102.0 (1.4) 95.1(0.6) 102.0 (2.7) 75.6(1.8) 87.8(1.4)
36 Chlorfluazuron 924 (3.5) 93.0(1.0) 93.5(2.8) 95.2(2.9) 52.0(2.8) 61.0(0.2)
37 Chloridazon 95.4(2.7) 82.2(24) 93.1(1.5) 86.1(1.0) 88.5(1.4) 77.0(1.1)
38 Chlorobenzuron 114.1 (5.5) 92.8(0.9) 97.2(1.8) 84.5(1.1) 58.0(1.2) 68.3(0.3)
39 Chlorotoluron 95.3(3.6) 87.0(1.8) 95.3(1.3) 86.9 (2.6) 87.0(0.5) 76.4(0.9)
40 Chloroxuron 98.7 (3.9) 88.3(0.3) 96.3 (0.4) 89.1(3.2) 79.0(0.9) 734(1.2)
41 Chromafenozide 102.1 (4.2) 90.2 (0.3) 99.1(2.9) 90.0 (2.4) 75.2(1.6) 779(1.2)
42 Clethodim 69.1(1.8) 70.2(1.2) 65.9 (4.9) 65.6(1.1) 54.1(5.3) 53.3(24)
43 Clethodim sulfone 64.4(2.7) 58.7 (3.3) 53.8(7.8) 59.9(1.7) 43.7 (12.3) 49.9 (5.5)
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Recovery, % (RSD, %)

No. Compound name Conger eel Flatfish Shrimp

0.01 mg/kg 0.1 mg/kg 0.01 mg/kg 0.1 mg/kg 0.01 mg/kg 0.1 mg/kg
44 Clethodim sulfoxide 36.5(4.3) 35.8(2.8) 25.9(17.3) 34.7(1.7) 14.8 (17.4) 26.8(3.7)
45 Clofentezine 83.1(7.5) 95.3(1.3) 84.5(2.4) 95.0(2.2) 34.6(2.7) 67.4(1.9)
46 Clomazone 106.7 (2.9) 89.9(1.3) 101.6 (1.9) 90.5(1.4) 98.9 (0.7) 81.0(1.3)
47 Clomeprop 974 (3.1) 89.6 (0.3) 98.2(1.1) 89.9(2.9) 60.9 (1.1) 79.0(1.7)
48 Crufomate 98.0 (4.3) 87.8(1.0) 94.6(1.1) 87.2(24) 80.0(3.2) 744 (1.4)
49 Cyanazine 874 (3.0) 81.2(2.3) 104.8 (1.5) 97.6 (2.6) 95.2 (2.6) 91.2(3.9)
50 Cyantraniliprole 103.9(1.1) 89.7 (2.4) 100.9 (1.7) 92.2(1.3) 89.3(0.8) 77.3(1.6)
51 Cyazofamid 100.7 (5.5) 85.9(1.7) 98.9(3.7) 85.2(2.7) 66.3 (2.2) 704 (3.2)
52 Cyclaniliprole 97.9(3.5) 82.6(2.3) 97.3(1.2) 81.3(1.7) 55.9(4.9) 62.1(2.3)
53 Cycloate 91.9(1.6) 94.2 (0.7) 90.2 (2.8) 92.1(2.2) 723(1.2) 724(1.3)
54 Cycloprothrin 95.3(1.4) 96.0 (0.5) 92.6 (1.7) 944 (3.0) 92.1(1.7) 63.5(1.1)
55 Cyclosulfamuron 110.7 (6.0) 473 (3.7) 101.6 (9.5) 42.4(2.6) 74.8 (8.7) 34.9(10.7)
56 Cyenopyrafen 143.4(2.6) 77.3(0.6) 124.8 (0.6) 65.5(0.9) 21.6(2.0) 41.4(4.6)
57 Cyhalofop-butyl 73.5(7.8) 96.1(0.1) 86.2(7.9) 93.9(0.7) 52.0(5.9) 73.1(0.7)
58 Cymoxanil 109.5 (3.2) 82.3(2.0) 105.0 (0.7) 101.4 (2.7) 110.8 (2.6) 78.1(0.3)
59 Cyproconazole 97.6 (16.7) 81.6(5.2) 106.4 (12.4) 86.3 (5.6) 81.7 (14.1) 744 (6.5)
60 Cyromazine 64.7 (21.6) 30.1(7.0) 51.7 (2.0 23.8(4.3) 63.5(12.1) 33.5(6.7)
61 Daimuron (Dymron) 103.6 (3.7) 88.5(0.6) 102.1 (2.1) 91.9 (2.0 83.0(1.5) 73.2(1.0)
62 Demeton-S 93.6 (3.1) 89.0(1.4) 94.8 (2.7) 99.7 (3.7) 92.5(2.6) 95.0(2.3)
63 Demeton-S sulfone 97.5(2.2) 89.5(3.3) 97.7 (1.8) 107.6 (0.9) 92.6(2.3) 83.0(0.5)
64 Demeton-S-methylsulfone 89.8 (4.4) 82.9(1.3) 87.9(2.2) 84.7 (2.2) 85.6 (2.7) 79.6 (1.7)
65 Desmetryn 113.7 (1.9) 92.3(1.8) 117.0 (1.4) 102.8 (1.9) 104.9 (1.6) 86.5(3.0)
66 Dichlorvos 45.5(2.9) 92.1(0.6) 110.9 (0.3) 87.1(1.5) 109.3 (10.1) 85.5(9.0)
67 Diclobutrazol 97.1(11.1) 83.0(0.9) 116.1 (2.7) 82.3(1.9) 85.2(3.7) 66.1(2.5)
68 Diclofop-methyl N.D. 104.9(1.9) 60.8 (14.0) 102.9 (4.0) 48.7 (5.9) 76.3(1.7)
69 Dimepiperate 100.5 (1.5) 89.9(1.3) 100.6 (1.6) 100.7 (0.9) 76.2(1.1) 76.1(1.1)
70 Dimethametryn 95.1(2.2) 97.1(0.5) 95.8(1.4) 94.2(2.2) 80.4 (1.6) 78.5(3.3)
71 Dimethoate 97.8(3.2) 91.7(1.4) 93.4(3.3) 95.7 (1.1) 93.7(1.5) 90.9 (0.4)
72 Dimethylvinphos 103.0 (4.8) 86.3(1.8) 100.3 (3.4) 87.0(3.1) 85.4(3.1) 74.0 (2.6)
73 Diphenamid 107.4 (2.0) 89.9(1.3) 107.0(1.1) 92.6(1.5) 98.9(1.7) 80.5(3.0)
74 Disulfoton sulfone 100.9 (2.7) 92.9(1.9) 98.9 (0.9) 929(3.2) 91.2(1.8) 82.2(0.3)
75 Disulfoton sulfoxide 97.0(2.0) 88.8(1.6) 101.5(0.9) 101.5 (0.6) 91.7 (0.8) 95.1(0.9)
76 Diuron 80.8(3.2) 84.9 (0.4) 79.1(1.0) 86.2 (3.0) 71.2(1.5) 739(1.3)
77 Emamectin B1a 79.0(1.1) 91.6(1.9) 77.1(0.7) 88.6(1.6) 75.0(1.8) 65.1(1.5)
78 Esprocarb 98.8(1.7) 90.0(1.7) 97.2(2.1) 90.8 (2.3) 67.6 (1.6) 78.7 (24)
79 Ethaboxam 76.3(0.4) 93.7 (0.9) 110.7 (1.7) 94.9 (0.6) 116.6 (1.6) 77.2(27)
80 Ethiofencarb 101.1 (2.1) 91.9(0.4) 96.5(5.2) 95.3(0.8) 974 (1.4) 98.2(1.0)
81 Etrimfos 97.3(3.7) 102.8 (0.7) 96.4 (0.5) 100.5 (2.0) 745(1.4) 83.3(1.0)
82 Fenamiphos 100.8 (4.1) 88.4(1.9) 99.2 (0.9) 90.1(3.2) 89.6 (3.1) 78.7 (0.6)
83 Fenazaquin 75.2(11.4) 81.0(9.7) 146.3 (6.5) 66.3 (9.6) 86.1(8.9) 53.5(7.8)
84 Fenfuram 110.1 (2.6) 83.8(1.1) 117.3(1.6) 105.2 (1.0) 105.4 (0.6) 92.9(1.6)
85 Fenhexamid 56.9 (14.0) 60.5(9.5) 108.4 (8.2) 51.0(5.0) 79.2(10.5) 42.4(16.6)
86 Fenothiocarb 103.8(3.2) 89.8(0.3) 101.7 (1.9) 91.5(2.0) 92.9(2.5) 91.3(1.0)
87 Fenoxaprop-ethyl 89.1(2.5) 90.8 (0.8) 96.2 (0.3) 92.3(1.8) 60.6 (1.4) 84.9(0.8)
88 Fenoxycarb 100.5 (6.5) 88.5(1.0) 96.1 (2.0) 90.4(1.3) 759(1.7) 74.3(0.8)
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Recovery, % (RSD, %)

No. Compound name Conger eel Flatfish Shrimp

0.01 mg/kg 0.1 mg/kg 0.01 mg/kg 0.1 mg/kg 0.01 mg/kg 0.1 mg/kg
89 Fenpyroximate 94.0(3.3) 98.7 (1.5) 90.5(0.3) 93.2(2.5) 107.4(0.7) 69.5 (1.0)
90 Fensulfothion 101.7 (3.0) 87.0(0.7) 99.1(0.4) 89.0(2.9) 91.3(1.4) 78.1(0.3)
91 Fentrazamide 103.3 (5.3) 92.2 (2.0 97.6(1.2) 92.5(1.8) 75.0(3.0) 88.9(0.7)
92 Ferimzone 94.8(1.3) 100.4 (0.9) 91.9(1.0) 92.0(1.4) 81.7 (2.0) 84.5(1.7)
93 Flonicamid 70.6 (6.7) 71.8(3.2) 67.8(1.3) 73.1(3.6) 49.2 (5.6) 70.7 (2.2)
94 Fluacrypyrim 100.1 (1.5) 93.7(1.1) 100.0 (1.7) 102.2 (1.9) 69.7 (1.9) 81.6(2.1)
95 Fluazinam 60.9 (1.6) 46.8 (0.3) 783 (2.3) 494 (1.3) N.D. 37.2(0.6)
96 Flubendiamide 93.7 (8.9) 98.1(2.7) 88.5(5.4) 93.2(5.8) 112.3(3.0) 80.1(1.6)
97 Flufenoxuron 94.0 (4.2) 94.0 (0.4) 95.9(1.3) 96.4 (2.3) 101.4(1.1) 63.0(1.5)
98 Flumioxazin 104.8 (5.9) 91.4(1.3) 98.9 (4.2) 94.6(2.3) 61.6(3.8) 79.5(0.8)
99 Fluometuron 96.1(2.7) 88.3(1.4) 92.6(0.3) 86.1(1.1) 88.7 (2.1) 80.4(1.8)
100 Fluopicolide 101.3 (5.6) 86.4(0.3) 99.4(0.5) 87.2(2.0) 783(1.4) 73.7(1.0)
101 Flupoxam 94.2 (4.9) 87.4(1.6) 92.1(1.4) 87.1(1.2) 61.9(1.3) 68.5(1.1)
102 Flupyradifurone 108.6 (6.5) 98.0(1.8) 102.4 (3.7) 949 (3.2) 101.3 (3.7) 90.8 (3.7)
103 Fluridone 96.4(0.3) 91.3(0.5) 93.4(1.1) 92.3(3.0) 77.2(1.6) 83.8(3.8)
104 Flusulfamide 88.8(1.0) 103.6 (5.5) 80.2 (4.0) 84.2 (5.0 115.2 (6.5) 59.6 (4.1)
105 Fluthiacet-methyl 69.6 (5.3) 86.9 (1.1) 93.3(0.7) 96.2 (1.5) 12.0 (6.6) 65.3(3.3)
106 Flutolanil 108.7 (5.3) 88.1(1.0) 104.7 (2.6) 89.2(1.3) 83.7 (2.8) 75.8(0.8)
107 Flutriafol 102.7 (5.1) 90.8 (1.4) 118.8(0.9) 95.1(24) 106.2 (1.6) 80.8 (1.6)
108 Fluxametamide N.D. 99.3(4.2) 96.5 (7.6) 112.9 (4.3) N.D 63.5(2.2)
109 Fonofos 103.1 (2.9) 98.3(0.7) 99.2(1.5) 97.1(2.5) 78.7 (2.6) 76.9(0.5)
110 Forchlorfenuron 93.3(3.9) 78.1(0.9) 89.9 (0.5) 79.8(1.9) 729(1.9) 63.4(0.9)
111 Fosthiazate 106.8 (1.4) 99.7 (0.5) 104.5 (0.7) 102.3 (1.4) 98.7 (1.1) 92.8(1.8)
112 Halosulfuron-methyl 70.8(10.7) 71.0 (4.4) 70.0 (6.8) 67.6 (1.5) 52.4(9.1) 62.7 (9.1)
13 Hexaconazole 112.3(3.5) 91.8(3.3) 96.7 (1.1) 99.3(1.8) 723(1.6) 65.1(1.4)
114 Hexaflumuron 101.9 (4.5) 98.3(1.8) 102.5(3.9) 98.0 (2.2) 60.1(1.8) 70.9(1.7)
115 Hexazinone 105.0 (1.2) 84.8 (0.5) 107.3(0.3) 87.4(2.0) 99.4(1.3) 79.0 (24)
116 Imazalil 99.6 (1.0) 96.2 (0.7) 98.0(1.3) 101.4 (0.6) 77.8(1.0) 77.2(1.7)
17 Imibenconazole 94.3(2.8) 91.6 (0.6) 95.1(2.7) 93.1(1.4) 51.5(1.1) 63.3(1.4)
118 Imicyafos 105.6 (1.7) 87.0(0.8) 106.4 (1.0) 90.9 (0.4) 103.6 (1.2) 82.7(2.2)
119 Imidacloprid 104.2 (3.5) 84.5(0.4) 79.8 (2.6) 81.5(1.3) 98.7 (3.0) 776(1.3)
120 Inabenfide 99.6 (4.6) 80.7 (2.1) 91.3(2.0) 82.5(2.0) 784 (2.9) 68.2(1.7)
121 Indanofan 101.9 (9.3) 85.8 (4.2) 97.2(6.5) 83.5(3.6) 79.7 (5.6) 718 (4.1)
122 Indaziflam 11.3(3.7) 85.2(1.2) 9.1 (1.5) 86.8 (3.0) 5.0(3.2) 70.8(2.2)
123 Ipfencarbazone 99.4 (7.4) 85.5(1.2) 98.3 (0.6) 86.7 (2.9) 72.2(3.2) 71.8(1.5)
124 Iprovalicarb 99.5(5.0) 89.9(1.6) 93.8(1.7) 90.7 (3.0) 88.5(2.8) 95.6 (1.8)
125 Isazofos 106.8 (3.4) 90.4(0.3) 103.5(1.9) 93.3(3.0) 91.6(1.3) 93.3(2.1)
126 Isoproturon 104.6 (3.1) 86.6 (0.2) 102.4(1.5) 90.3(0.7) 97.6 (1.4) 789(1.2)
127 Isoxaben 98.8 (5.7) 88.4(1.9) 97.1(5.0) 86.4 (4.0) 784 (3.4) 73.1(3.0)
128 Isoxathion 104.5 (3.0) 92.0(3.6) 103.3(0.8) 93.1(1.5) 69.0 (2.7) 80.1(1.4)
129 Lenacil 113.5(5.8) 86.6 (0.7) 111.5(1.4) 91.0(24) 994 (3.5) 76.7 (2.0)
130 Linuron 102.2 (4.6) 86.5(1.6) 98.5(2.1) 90.0 (2.7) 93.0(3.2) 88.8(0.8)
131 Lufenuron 104.2 (3.9) 88.8(0.5) 105.7 (1.7) 100.0 (2.0) 524(1.8) 67.1(3.2)
132 malaoxon 89.8(1.0) 87.1(0.9) 100.8 (1.1) 92.3(2.1) 101.7 (3.0) 100.0 (0.5)
133 Malathion 95.4(2.9) 87.5(0.5) 102.0 (0.6) 90.2(1.9) 87.7 (2.0) 78.7 (0.4)
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Recovery, % (RSD, %)

No. Compound name Conger eel Flatfish Shrimp

0.01 mg/kg 0.1 mg/kg 0.01 mg/kg 0.1 mg/kg 0.01 mg/kg 0.1 mg/kg
134 Mandestrobin 101.3 (2.8) 88.6 (0.3) 101.3(1.2) 90.9 (1.5) 82.0(2.1) 86.1(1.0)
135 Mandipropamid 106.3 (3.5) 89.8(1.7) 100.7 (1.2) 91.1(2.6) 78.2(2.8) 75.5(0.3)
136 Mecarbam 101.6 (3.8) 88.0(1.8) 97.5(1.7) 90.4 (2.1) 82.7 (3.6) 91.3(1.2)
137 Mefenacet 102.8 (1.9) 88.0(3.4) 103.1 (0.4) 90.8 (2.4) 87.3(1.8) 88.4(1.3)
138 Mefentrifluconazole 95.4 (6.5) 82.3(1.0) 99.8 (3.0) 98.2 (2.4) 67.3(1.1) 77.9 (0.6)
139 Mepanipyrim 102.8 (3.0) 87.6(2.4) 99.4(1.1) 88.3(3.4) 85.5(1.8) 70.1(2.8)
140 Mephosfolan 102.5 (2.4) 90.5(1.3) 105.8 (0.4) 102.5 (2.0) 101.9 (1.6) 93.8(1.4)
141 Mepronil 109.6 (5.4) 86.4(0.5) 105.6 (0.5) 88.0(1.7) 89.4(2.3) 744 (2.3)
142 Metaflumizone 93.7 (2.6) 89.9(1.5) 92.1(0.6) 90.5(1.2) 51.9(1.9) 66.7 (2.2)
143 Metamifop 101.0 (2.0) 104.2 (0.9) 97.8 (0.6) 102.9 (2.3) 59.3(2.0) 80.1(0.4)
144 Metamitron 1153 (2.9) 90.4 (2.5) 112.2(2.7) 93.6(1.3) 103.0 (2.4) 829(1.3)
145 Metconazole 97.6(6.2) 85.7 (0.9) 100.9 (1.9) 99.2(1.8) 749 (3.4) 78.8(0.3)
146 Methabenzthiazuron 103.7 (0.5) 85.5(0.7) 102.6 (1.2) 88.8(1.7) 95.9 (2.0) 76.9(0.9)
147 Methiocarb 100.9 (6.7) 96.2 (4.2) 91.2(5.2) 94.7 (3.6) 79.2(2.5) 79.8 (5.1)
148 Methoxyfenozide 107.1 (4.0) 86.9 (1.6) 102.2 (1.0) 89.7(1.5) 80.1(2.9) 75.8(2.0)
149 Metolcarb 922 (4.9) 99.9 (4.2) 97.0(1.4) 101.1 (1.5) 101.4 (3.0) 97.4(1.1)
150 Metominostrobin 104.3 (2.0) 89.2(2.7) 102.8 (0.3) 93.3(2.1) 97.8 (2.8) 93.6(1.2)
151 Metrafenone 97.7 (2.2) 90.5 (0.8) 98.2(1.2) 98.7 (1.7) 65.2(1.7) 75.2(2.1)
152 Mevinphos 799 (6.1) 96.7 (2.5) 76.7 (1.5) 96.9 (2.7) 78.5(4.2) 96.2 (1.4)
153 MGK-264 107.8 (5.9) 91.0(1.1) 110.2 (1.4) 90.5(2.5) 90.2 (1.1) 85.7 (2.3)
154 Molinate 984 (2.5) 92.4(1.5) 95.8(1.5) 95.5(1.1) 89.9 (3.0) 83.7 (2.1)
155 Napropamide 103.8 (1.6) 85.4(1.7) 102.4(1.5) 88.5(3.1) 87.9(2.8) 73.8(1.5)
156 Neburon 103.0 (4.3) 85.9(0.4) 101.1(1.6) 88.1(1.8) 77.7 (29) 712(1.4)
157 Nitenpyram 75.1(4.2) 67.8 (2.1) 73.0(0.8) 66.5 (3.6) 63.8(2.9) 68.9 (2.9)
158 Norea (Noruron) 94.6 (3.8) 85.8(3.5) 90.7 (3.8) 949 (3.3) 82.3(3.2) 82.0(3.1)
159 Norflurazon 98.8(3.2) 86.6 (1.3) 96.9 (1.2) 88.7 (2.5) 90.4 (1.6) 92.1(1.6)
160 Novaluron 93.5(3.5) 93.9(0.1) 924 (2.1) 93.8(2.6) 49.3 (4.8) 68.7 (1.2)
161 Ofurace 104.2 (2.9) 88.3(0.4) 104.4(0.7) 91.4(2.1) 98.0 (2.3) 81.9(0.4)
162 Omethoate 85.6 (23.9) 88.9(10.4) 74.1(3.3) 77.8(7.7) 66.4 (14.0) 87.3(10.3)
163 Orysastrobin 98.1(1.8) 94.9 (0.4) 100.0 (0.9) 103.9 (1.6) 86.4(1.1) 90.8(1.3)
164 Oryzalin 85.6(8.3) 100.1 (0.7) 98.8(9.7) 102.4 (3.2) 70.0(7.5) 75.2(2.8)
165 Oxadiargyl 102.7 (3.2) 94.0 (1.4) 100.5 (3.8) 103.7 (1.8) 68.4 (4.7) 84.5(0.8)
166 Oxamyl N.D. 85.5(4.9) N.D. 84.1(4.8) 80.3(13.1) 85.8(1.5)
167 Oxathiapiprolin 95.3 (4.1) 91.3(1.4) 96.5(2.9) 102.3 (2.6) 69.5 (2.5) 91.1(1.5)
168 Oxaziclomefone 95.8 (3.0) 90.4(1.4) 99.1(0.6) 102.6 (1.6) 57.6(1.3) 76.9(0.4)
169 Oxycarboxin 94.8 (3.2) 88.0 (2.0) 91.0 (0.6) 88.8(1.3) 82.1(0.9) 79.5(1.3)
170 Oxydemeton-methyl 88.7 (2.3) 779(3.2) 88.4(0.7) 78.2(4.0) 84.0 (0.6) 74.1(3.3)
171 Parathion-Methyl 61.1(8.6) 92.5(1.9) 78.8(2.8) 96.4(1.7) 180.5 (2.4) 80.5(1.0)
172 Pebulate 95.5(2.1) 95.3(0.7) 96.0 (1.8) 94.2 (1.8) 72.2(1.0) 759 (2.1)
173 Penconazole 103.9 (5.4) 84.8(1.3) 98.8(1.9) 84.1 (1.0 84.1(1.2) 69.4 (0.8)
174 Pencycuron 103.7 (3.6) 101.5(2.3) 97.4(0.4) 91.5(1.4) 61.5(1.3) 774 (3.2)
175 Phenmedipham N.D. 98.0(0.3) N.D. 118.6 (2.5) N.D. 92.0(11.3)
176 Phenothrin 87.8(7.3) 85.9(0.6) 85.4(3.2) 83.3(1.7) 41.1(2.1) 56.7 (1.4)
177 Phorate oxon 93.9(3.8) 85.6(1.3) 98.4(1.0) 88.3(1.8) 92.1(0.4) 83.8(0.7)
178 Phorate oxon sulfone 68.4 (4.5) 99.8 (4.0) 79.8(1.9) 102.8 (2.0) 89.0 (5.4) 98.7 (1.5)
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Recovery, % (RSD, %)

No. Compound name Conger eel Flatfish Shrimp

0.01 mg/kg 0.1 mg/kg 0.01 mg/kg 0.1 mg/kg 0.01 mg/kg 0.1 mg/kg
179 Phorate oxon sulfoxide 95.4 (5.6) 93.5(5.8) 86.0(1.6) 106.2 (20.3) 89.5(9.1) 103.8 (4.5)
180 Phorate sulfone 102.3 (3.1) 89.5(0.6) 99.0(1.3) 92.4(1.9) 99.4 (2.8) 100.7 (1.2)
181 Phorate sulfoxide 97.2(1.5) 86.7 (1.7) 97.0(0.3) 86.0 (2.3) 92.8(1.1) 92.5(0.9)
182 Phosfolan 99.5(2.2) 88.9(1.7) 98.5(1.1) 94.3(1.8) 96.8 (0.8) 95.6 (2.2)
183 Phoxim 99.0 (2.8) 90.3(1.5) 97.0(0.2) 92.9(1.9) 59.4 (2.6) 81.9(0.2)
184 Picarbutrazox 97.9(1.7) 90.6 (1.6) 97.0 (0.6) 92.1(2.3) 67.3(1.5) 86.1(0.8)
185 Picolinafen 104.8 (1.5) 92.6(0.3) 105.6 (0.8) 94.0(1.2) 41.0 (3.0 784(1.7)
186 Piperophos 101.7 (2.6) 100.2 (0.7) 98.6 (0.6) 101.8 (0.6) 734(2.1) 804 (3.3)
187 Pretilachlor 96.1 (2.1) 97.4(0.8) 64.7 (6.0) 56.2 (2.9) 62.5(2.2) 70.7 (1.4)
188 Promecarb 99.7 (5.4) 93.0(2.3) 94.8 (3.2) 90.7 (2.4) 83.3(3.1) 92.3(1.0)
189 Prometon 107.4 (0.9) 91.5(0.8) 110.6 (1.2) 93.8(2.7) 108.6 (16.6) 103.4(15.2)
190 Prometryn 101.5 (3.0) 91.3(0.1) 101.4(1.5) 93.0(1.7) 92.7 (1.1) 86.7 (3.0)
191 Propamocarb 47.1(20.3) 48.0 (15.4) 36.4 (6.0) 37.3(34) 204 (22.5) 45.1(11.5)
192 Propazine 100.9 (2.7) 88.6(1.4) 96.8 (0.4) 89.3(2.2) 91.9(3.1) 88.7 (2.2)
193 Propoxur 102.5 (4.0) 89.5(1.5) 104.0 (2.6) 107.0 (1.0) 96.0 (2.5) 101.5 (0.9)
194 Propyrisulfuron 33.4(8.8) 35.8(6.2) 29.9(18.0) 32.7(5.3) 18.6 (15.3) 26.5(12.4)
195 Proquinazid 86.0 (2.5) 87.6(0.3) 82.5(1.5) 84.6(2.9) 46.6 (1.4) 57.4(1.8)
196 Prosulfocarb 100.3 (2.6) 102.4 (2.0) 99.2(1.4) 101.5 (3.4) 68.2 (1.6) 78.6(1.3)
197 Pydiflumetofen 104.8 (3.9) 104.9 (0.3) 98.6 (0.9) 91.3(2.5) 70.0(1.8) 87.0(1.7)
198 Pyflubumide 88.2 (3.6) 94.0 (1.0) 88.8 (0.6) 92.1(1.1) 41.1(1.4) 72.7 (1.8)
199 Pyflubumide-NH 92.1(1.1) 97.6(1.1) 93.3(1.4) 99.5(2.1) 57.3(2.5) 76.2(0.8)
200 Pymetrozine N.D. 32.5(8.9) N.D. 38.3(3.6) 43.1 (6.8) 35.9(7.6)
201 Pyraclonil 87.7(7.1) 95.8(1.1) 92.5(2.0) 100.2 (1.0) 100.6 (1.7) 82.0(1.3)
202 Pyraflufen-ethyl 95.5(5.4) 77.3(0.3) 105.0(1.0) 82.1(24) 68.4(2.6) 69.2 (0.9)
203 Pyraziflumid 96.8 (10.4) 84.2 (4.7) 86.1(4.9) 79.6(5.2) 67.9 (6.4) 70.3(6.4)
204 Pyrazolynate 40.9 (0.2) 36.9(0.7) N.D. 38.7(9.1) N.D. 16.5(7.1)
205 Pyrazosulfuron-ethyl 69.7 (8.1) 724 (2.0) 64.8 (5.3) 65.2 (1.3) 57.5(7.2) 64.6 (7.5)
206 Pyrazoxyfen 90.7 (4.5) 83.1(0.9) 91.5(1.2) 83.9(1.0) 47.5(3.5) 68.0(1.1)
207 Pyribencarb E 103.0 (1.6) 90.6 (0.8) 102.1 (1.4) 929(1.4) 95.9(1.7) 93.0(1.6)
208 Pyribencarb Z (KIE-9749) 106.3 (2.2) 93.5(1.3) 107.1(1.1) 97.4(1.9) 92.9(1.7) 87.4(1.3)
209 Pyribenzoxim 98.6 (3.8) 96.1 (4.0) 98.1(2.2) 102.2 (1.3) 445 (2.1) 77.7(1.3)
210 Pyributicarb 96.4 (3.7) 87.3(24) 94.6(1.2) 88.1(3.0) 49.7 (3.4) 75.0(1.2)
211 Pyridaben 926 (7.1) 92.6(2.2) 89.3(3.7) 87.9(3.2) 44.1(0.7) 63.6 (0.7)
212 Pyridaphenthion 101.7 (4.8) 85.1(1.3) 89.1(3.3) 97.2(2.8) 89.1(1.1) 78.7(1.2)
213 Pyrifluquinazon 72.6(9.5) 75.6 (6.0) 69.1(6.0) 71.0(5.5) 45.6 (9.7) 66.3 (8.2)
214 Pyriftalid 110.5 (0.9) 92.2(1.3) 110.6 (1.5) 94.0 (3.6) 94.6 (0.8) 77.7(1.3)
215 Pyrimidifen 97.0(2.3) 84.8(1.9) 95.1(0.8) 85.0(3.3) 65.8 (2.1) 68.5(1.9)
216 Pyriminobac-methyl 104.6 (1.9) 90.6 (0.8) 104.2 (1.2) 92.5(1.2) 102.2 (2.1) 95.5(1.1)
217 Pyrimisulfan 64.8 (2.3) 64.9 (3.8) 60.2 (9.5) 62.4(1.6) 53.6 (5.0) 56.7 (4.7)
218 Pyriofenone 102.7 (2.3) 90.7 (0.8) 101.9(1.6) 91.3(1.6) 739(2.2) 85.6(1.9)
219 Pyriproxyfen 94.0 (4.7) 85.9 (2.0 95.0(1.7) 96.6 (3.0) 51.2(1.6) 713(3.5)
220 Pyroquilon 99.8 (2.1) 85.3(2.3) 96.5(2.3) 88.5(2.6) 96.8 (1.8) 85.1(0.8)
221 Quinoclamine 98.6 (3.4) 82.5(1.0) 93.3(1.5) 85.5(2.8) 94.8 (4.8) 78.4(0.5)
222 Quizalofop-ethyl 60.5 (3.8) 100.0 (2.2) 88.5(2.8) 96.6 (1.4) 69.8 (4.4) 81.9(23)
223 Resmethrin 84.2 (2.8) 80.3(0.5) 74.7 (3.8) 75.8(1.3) 40.9 (3.4) 55.6 (0.8)
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Recovery, % (RSD, %)

No. Compound name Conger eel Flatfish Shrimp

0.01 mg/kg 0.1 mg/kg 0.01 mg/kg 0.1 mg/kg 0.01 mg/kg 0.1 mg/kg
224 Secbumeton 111.6 (0.9) 101.0(0.7) 110.5(0.7) 90.0 (4.8) N.D. N.D.
225 Sedaxane 105.2 (2.2) 86.6 (2.2) 104.6 (1.0) 91.6(1.7) 83.0(1.5) 753(1.1)
226 Sethoxydim 78.0(1.5) 82.6(0.3) 76.3(1.0) 78.5(1.2) 62.9(2.8) 70.5(1.2)
227 Simazine 106.9 (1.8) 85.7 (0.5) 108.5 (1.6) 88.6(1.0) 100.0 (0.8) 80.1(0.7)
228 Simetryn 113.8(1.9) 92.3(1.8) 117.0 (1.4) 102.8 (1.9) 104.9 (1.6) 86.5(3.0)
229 Spinetoram-J 84.6(1.7) 89.4(0.8) 84.9(1.0) 90.4 (2.5) 46.8 (0.7) 67.9 (0.8)
230 Spinetoram-L 84.6 (2.1) 87.5(0.3) 87.2(0.5) 87.9(1.0) 41.0(1.8) 62.2(2.3)
231 Spinosyn A 85.7 (3.8) 89.3(2.6) 84.0(0.7) 90.2 (2.4) 52.6(3.2) 72.0(1.5)
232 Spinosyn D 92.0 (2.6) 102.2(1.4) 89.2(0.5) 98.1(1.6) 48.5 (4.6) 70.2(1.0)
233 Spirodiclofen 56.7 (2.7) 57.5(1.4) 39.2 (4.0 33.7(43) N.D. 10.0 (9.2)
234 Spirotetramat N.D. 26.7 (2.2) N.D. 47.5 (3.3) N.D. 29.2(7.2)
235 Spirotetramat-enol 11.6 (3.5) 85.3(1.3) 9.3(1.0) 86.9 (3.1) 57(1.2) 71.2(1.9)
236 Sulfoxaflor 106.6 (3.3) 89.1(2.6) 103.2 (2.4) 94.0 (1.4) 994 (3.7) 86.5(0.5)
237 Sulprofos 95.5(4.3) 90.6 (1.1) 93.0(1.8) 91.1(2.3) 49.5(1.7) 69.5 (1.6)
238 Tebufenozide 100.9 (9.5) 92.5(1.6) 96.6 (0.8) 98.5 (0.6) 78.0(3.2) 746 (3.4)
239 Tebufloquin 66.5(1.9) 95.6 (1.3) 83.0(1.9) 94.8(1.2) 38.4(1.6) 82.1(2.6)
240 Tebufloquin metabolite (M1) 127.3 (3.0) 96.1(2.2) 113.4(0.6) 96.5(1.2) 115.2(1.3) 825(3.2)
241 Tebuthiuron 102.9 (1.5) 87.1(0.7) 103.9 (0.6) 91.5(1.2) 96.0 (0.4) 81.8(0.7)
242 Teflubenzuron N.D. 132.5(2.1) N.D. N.D. N.D. 82.7(3.2)
243 Terbufos oxon 95.8 (6.1) 87.6(2.7) 97.1(3.7) 104.0 (2.7) 85.6 (2.0) 80.2(3.2)
244 Terbufos oxon sulfone 729(1.4) 87.9(1.7) 77.0(1.0) 101.4 (0.6) 93.5(2.3) 98.2 (1.0
245 Terbufos oxon sulfoxide 96.5(0.2) 94.7 (1.4) 88.3(0.9) 103.7 (1.3) 94.8 (2.7) 95.1(0.4)
246 Terbufos sulfone 105.4 (2.7) 90.3(1.6) 103.0 (0.8) 92.5(1.8) 95.5(2.0) 99.4(1.3)
247 Terbufos sulfoxide 102.7 (0.9) 91.3(1.7) 101.5 (0.6) 93.3(2.2) 96.7 (0.9) 96.8 (1.5)
248 Terbumeton 106.3 (2.3) 90.6 (1.9) 111.0(3.1) 98.2(2.3) 97.9(1.8) 78.5(2.8)
249 Terbuthylazine 103.0 (3.3) 86.2 (2.4) 101.6 (1.8) 90.9 (2.4) 91.2(1.5) 77.3(0.7)
250 Terbutryn 101.2 (3.0) 90.5(1.7) 103.6 (1.6) 103.6 (2.6) 91.1(1.6) 84.2(1.1)
251 Tetraniliprole 96.6 (7.9) 92.1(2.1) 105.7 (1.2) 84.5(3.3) 89.7 (1.5) 79.5(0.8)
252 Thenylchlor 92.7 (4.5) 88.3(2.5) 91.9 (4.1) 99.8 (3.1) 65.5(2.1) 84.8(1.7)
253 Thiabendazole 95.9 (2.4) 94.6 (0.8) 94.2 (1.6) 95.6(1.3) 86.8 (1.8) 84.9(1.6)
254 Thiacloprid 104.8 (3.3) 87.1(1.8) 100.8 (2.0) 88.4(2.7) 101.6 (1.8) 84.1(0.5)
255 Thiamethoxam 93.5(2.9) 77.3(1.8) 90.9 (2.7) 79.7 (2.1) 85.7 (3.4) 73.5(0.8)
256 Thiazopyr 105.5 (4.3) 90.1(1.3) 102.0 (0.6) 90.6 (1.0) 77.7(1.7) 76.7 (1.2)
257 Thiobencarb 101.4 (3.3) 89.2(0.4) 99.2(1.4) 91.0(3.2) 733 (2.0 829(1.7)
258 Tiadinil 96.8 (13.8) 86.1(4.8) 84.6 (6.5) 82.4(5.1) 71.9(12.0) 704 (7.9)
259 Tolfenpyrad 96.6 (4.0) 97.0(1.2) 96.9 (0.7) 98.4(1.2) 57.9(1.6) 716(2.2)
260 Triafamone 102.5(2.2) 88.6(1.7) 103.9(0.8) 91.1(2.0) 96.2 (2.8) 99.3(1.8)
261 Tri-allate 95.7 (2.0) 91.5(0.5) 92.0(1.8) 90.9 (4.2) 59.2(24) 60.6 (1.0)
262 Triazamate 77.8(3.2) 88.4(1.1) 97.3(1.8) 91.6(3.2) 88.6 (0.7) 94.4(1.3)
263 Tribufos 94.9(7.0) 93.2(3.6) 88.2 (2.6) 87.5(4.0) 47.2(1.2) 65.1(0.9)
264 Tricyclazole 99.4 (2.0 94.7 (0.6) 98.3(1.6) 98.1(2.1) 93.1(1.2) 90.1(1.2)
265 Trifloxysulfuron 20.6(11.2) 26.3(5.9) 18.2 (26.4) 24.2(3.3) 12.0(17.9) 18.2(9.8)
266 Triflumuron 103.6 (5.9) 93.6 (1.0) 100.1 (1.5) 92.5(2.1) 64.5(1.5) 82.4(0.5)
267 Triticonazole 84.1(13.0) 80.9 (4.4) 107.7 (7.9) 92.2 (3.0 86.2 (6.4) 773(3.4)
268 TZ-1E 102.6 (1.5) 91.9(1.5) 104.4 (2.7) 93.7 (2.1) 69.4 (1.8) 88.1(0.4)
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Recovery, % (RSD, %)

No. Compound name Conger eel Flatfish Shrimp

0.01 mg/kg 0.1 mg/kg 0.01 mg/kg 0.1 mg/kg 0.01 mg/kg 0.1 mg/kg
269 Uniconazole 92.2(14.8) 90.4 (3.1) 87.7 (2.8) 94.3(3.3) 94.4(2.8) 75.6(1.1)
270 Valifenalate 105.2 (3.6) 90.2(1.4) 104.1 (1.8) 91.8(2.6) 88.2(2.8) 81.5(23)
271 Vamidothion 100.6 (5.7) 92.7 (3.9) 95.0(1.5) 94.3 (2.0 94.3 (5.1) 118.0(23.8)
272 Vernolate 95.5(2.1) 95.3(0.7) 96.1(1.9) 94.2 (1.8) 72.2(1.5) 75.8(2.0)
273 XMC 111.4(0.3) 102.8 (2.1) 103.4(1.3) 92.0(0.3) 102.7 (4.0) 99.6 (1.7)

3 Not determined.

Table 5. Distribution of recovery ranges at fortification levels of 0.01 and 0.1 mg/kg for 273 target pesticides in conger ee|, flatfish,
and shrimp samples

Conger eel Flatfish Shrimp
Range (%) RSD (%)
0.01 mg/kg 0.1 mg/kg 0.01 mg/kg 0.1 mg/kg 0.01 mg/kg 0.1 mg/kg
N.D.? 9(3.3) 1(0.4) 7(2.6) 1(0.4) 10(3.7) 3(1.1)
<30 3(1.1) 2(0.7) 5(1.8) 2(0.7) 10(3.7) 6(2.2)
3070 <20 20(7.3) 13 (4.8) 12 (4.4) 19(7.0) 81(29.7) 55(20.1)
>20 2(0.7) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
20120 <20 236 (86.4) 255(93.4) 245 (89.7) 249 (91.2) 170 (62.3) 207 (75.8)
>20 1(0.4) 0(0.0) 0(0.0) 1(0.4) 0(0.0) 1(0.4)
120~140 <20 2(0.7) 2(0.7) 4(1.5) 1(0.4) 2(0.7) 1(0.4)
Sum 273 (100.0) 273(100.0) 273 (100.0) 273 (100.0) 273 (100.0) 273 (100.0)

3 Not determined.

3l5& H7t 30~70%(RSD <20%)2 Ha @2 3eas UERY| lizolth 4k B8 oy AR el w2
AR HF4 w0l miEo] 2= o] 3]4-&o] FAagt A7 AlTH18]. Al F72] AR Hiet Y S Hlaskl
A EFL 15~20% WZ AR oW, A|; d&Fo] &o] 9.9~17.1%, B 2.1%, M-F 0.5~5.9%F A
Fol 7Y EATH=H AN, 2024). WEbs] SARER g, dufdoluyt A9y oFF oo A9 7" & 4 wjdo
o AR 5F9] Fego] FAENE A oE Ho|n, ojet HATE 71 A7F 8T ACE AlrH}. vjEo] 34¢=g Hit=
UHPLC-QTOFQ] EAC & 7|13t AL ofymH, A& & 59 & 880 8 848 AEstHE, AA oA =/
A W ol A3} g ujd E4o mE 2O R AR AlmoA Y R IS S, BAH AFAEE w2 4 A=
Aoz 7=t
SANTE 7ho|EgiRlof A= 3l& H 917} 30~70% & 120~140%%1 ‘5] oA A& /d(repeatability)o] F2d 735 <
H BEAHLe &8 JMsolthal WAISkL JTHSANTE/11312/2021, 2023). WekA s 348 HYS EFIE 30~140% 2 RSD
<20%2] 59FS S5t Ax}, Hlthaoiof| A 94.5~98.9%(258-270/05), Y| A] 95.6~98.5%(261-269/35), AJ-L-o| Al 92.7~96.3%
(253-263/d2)°) °|2= 5ol & AoA P EAHOE 87T AL E SRIFQITHTable 5). WahA] s EA4H2
Hiego], G4, S 5 Rt AR AlRolA 2500 77 de 59F tHdE= UHPLC-QTOFE ARESHo] AEY &2 52
= A0 ERIFHGIH o= FAREY 2T 5oF wEo} AE A B 8% =4 E &8E &
TUEYg 22709 9 A4 71 A4 5ol AFA e ARE ATE 5 & AR V|HEH ES
A FAREONE 2 deedt AAdS GEFOEN fARE Fofo] IRsokiAlo it &3S
Z27sk= d 719 ¢ A= A= AlmEh Yozt MS1 29 full scan FEIZ A== QTOFS] ZBZQl A
2 &9 AHEHES FAO| A|50H= Sequential Window Acquisition of All Theoretical Mass Spectra
(SWATH) #4153} 2to] B 22| o] B #o]A(library database) G5 F+7H2 B-85t0], FF A=l A 2] H]A] FoFo|u 4lF
LAEZY FE E Al §&5HA &8E 5 UZ ALE ARHETH29]

1o nst

o
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2 Aol A= UHPLC-QTOFE ©|-§5to] FARE(HITHE O], 9], Alf) T 59 273485 SAlo 245ta AS5sklth

59 AE O] 97.4~98.5%(266-2694E)7F MLOQ 0.01 mg/kg °|5t=2 AT 7Fsot0], =W PLSoA Q] A& & 0|5% 5<F
71291 0.01 mg/kgS FZTHS BRISIATE E35] 1% 92.3~93.8%(252-256% )2 MLOQ 0.0025 mg/kg ©|5t2 AEEF 0]
- 93t A=E UEHHT 3aea Al A, HieHgofof| A 94.5~98.9%(258-27073 %), E A4 95.6~98.5%(261-269/3 ),
Aol A 92.7~96.3%(253-2634E)0] J|4& 30~140% L RSD 20% ©|5}=Z SANTE 7}o|EZRRIOA AAH= B4 A E
FE31900) ol B AFolA At Bajo] AR 3 o] ok RS ww WA BAY 5 2 HolZeh QTOES]
2842 Holg 7 76 59 AlRE AEASH] File M2 o 585 AET 5 e FFH £40] 7Hesite
HoA, B AT 4420 b4 mUE Do) §-83% =72 889 & 31% Aoz 7thd). olgdt AT £AEO] B
oF He|et AF A Bt F83 7]oE T Ao, FF HAHE HUEY 229 H 1A 7] AR A e
AgE AT 5 A AoE AmEHT
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