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Abstract: A method for determination of 116 pesticides and 24 biotoxin residues in aquatic product and dried aquatic product by ultra
high performance liquid chromatography coupled with quadrupole/exactive orbitrap mass spectrometry (UPLC-Q exactive orbitrap MS) was

E[BEEW

5, T B, M U, A RO E - DU AT/ FRL A B B v 2 5 OB P PR I T 7K i S A ™ i i R K 116 b
24570 24 FAp g 2 bk B (0] DU G i RH,2022,38(1):371-389,+335

WANG Yong, ZHANG Xianchen, HUA Hongbo, et al. Simultaneous determination and confirmation of 116 pesticides residues and 24
biotoxins in aquatic product and dried aquatic product by ultra liquid chromatography coupled with quadrupole/exactive orbitrap mass
spectrometry [J]. Modern Food Science and Technology, 2022, 38(1): 371-389, +335

WiFsEER: 2021-04-23

E&WE: PUHHSAEEAREITRITE (201881024; 201781029)

&N : EEW977-), B, #L, SREREW, HARFE: BERRLFESH, E-mail: wrone@l63. con
BIVEE: KEE(1976-), 5B, HIRA, #RAE: LFSH, Email: gbhg5677@ustoms. gov. cn

371



R EmiB Modern Food Science and Technology 2022, Vol.38, No.1

developed. During the sample preparation, a novel lipid removal product was applied, and also QUEChERS extraction was involved. The sample
was firstly extracted followed by acetonitrile (containing 30% (V/V) water), cleaned up by enhanced matrix removal of lipids (EMR-Lipid), and
concentrated using syncore analyst. The separation of 140 target compounds was performed on a Cg column using gradient elution of 5 mmol/L
ammonium formate in methanol (containing 0.1% formic acid) and 5 mmol/L ammonium formate water (containing 0.1% formic acid) as
mobile phase. In the process of quantification and qualification, a full MS/dd-MS2 experiment was adopted in mass spectrometry acquisition,
the chromatographic peak area obtained by extracting the accurate mass number of parent ions by full MS first-order mass spectrometry was
quantified, and the retention time and dd-MS2 data were qualitatively confirmed by the second-order ionization mass spectrometry obtained by
daughter ion scanning. The mass accuracy error was less than 3x10°, and the calibration curves were linear well with correlation coefficient
over 0.991. The limits of detection ranged from 0.02 pg/kg to 0.4 pg/kg. The average spiked recoveries for 140 target compounds were between
70.1% and 109.1%, with relative standard derivations (RSDs) from 1.0% to 14.1%. The results of the methodology met the requirements of
GB/T 27417-2017. Compared to previous methods, the new procedure is characteristics of simple sample preparation and higher sensitivity.

Key words: enhanced matrix removal of lipids (EMR-Lipid); quadrupole/exactive orbitrap mass spectrometry (Q exactive orbitrap MS);

pesticides residues; biotoxins; aquatic product
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Table 1 Parameters of MS and HPL.C for 140 compounds
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1 c‘ff\ m’i}l [M+H]" 7.90 C,H;NO, 202.0863 }‘S:gggg
ok vy FF 123.0441
2 carbofuran [M+H]" 751 C,H;sNO; 222.1125 165.0910
3BT " 213.1489
3 3-hydroxycarbofuran [M+H] 4.84 CioHisNO, 238.1074 353.2332
R 137.0961
4 ijpmcarb [M+H]" 8.70 C1H;:NO, 194.1176 1500706
R % B . 106.0321
5 methomy! [M+H] 3.00 CsH;oN,O,S 163.0536 88 02155
6 fni?tgoi [M+H]" 1.87 CsH;,NO,PS 214.0297 igg:ggig
T i .
7 I;fjsr;e’: [M+H]" 933 C;H;,NO,PS, 339.9838 }228;23
HE & . 127.0155
8 wichlorfon [M+H] 4.84 C,H;CL,O,P 256.9299 209532
9 ac:ai ?j;i d [M+H]" 4.88 CioH;;CIN, 223.0745 1928§§‘)919()75
AFEE 141.0771
10 Chli:i furon [M+H]" 8.10 C1,H,CIN5O,S 358.0371 167.0564
Ry
N (<
11 o din:’;f_ Ejjopargy [M-+H]" 10.03 C,7H;;CIFNO, 350.0590 29616.60534729
e " 222.0117
12 clodinafop [M-+H] 10.11 C,7H;;CIFNO, 350.0590 5380430
13 C;;ﬂf;iﬂ [M+H]" 5.47 C;H,(N,0; 199.0826 gg:g‘z‘gg
A . 113.0710
14 difenzoquat methyl sulfate [M+H] 4.67 CirtiN, 230.1465 223.0936
Yk B2 70.03997
15 dmi Ona;le [M+H]" 10.43 CysH,;,CLN;O 326.0821 158 9763
F B 109.0107
16 odi fenjjos [M+H]" 10.17 Ci1H,50,PS, 311.0324 11,0263
AT B 95.0491
17 fentbucarb [M+H]" 11.53 CpsHyN;0, 4222074 199.0706
o g B ‘ 138.0662
18 fenpyroximate [M+H] 9.44 C,H;,NO, 208.1332 366.144%
FrEek " 158.9763
19 B [M-+H] 8.53 C1,:H,CLN,O 297.0556 255 0086
JE 2 192.1383
20 f;’if:xjy‘l [M+H]" 9.05 CysHy NO, 280.1543 160.1121
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104 pfnif;e [M+H]" 1019 CpH;0.PS, 321.0379 }3?833}
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I S - SN = /jﬁg‘fjf;?ﬁ) ;;:;j;?jﬁ)
105 p}iﬁiﬁn [MHH]" 893 CH1105PS 213.0709 Lo
106 phorieiitfiﬁfone [MHT' 71 CrH1705PS, 277.0328 } gigggg
107 tetraci‘_l(;ﬁrviphos [MHH] 1021 CioHsCLOP 364.9065 ;g;gégg
108 m.':‘; iﬁs [MEH]T 979 CoHiN:OsPS 3140723 o
109 Vﬁ ii‘n IMEH] 95 C1oHi1e0s 309.1121 0
110 quiz;izfe oyt M 1082 COHCINO, 3730950 o

R
11 ’:"ffﬁhffs [M+H]" 83  CnHCLFNO;, 4340721 19217.60534029
12 cyiifffm [MHH]T 1194  CoHWCLNO; 4160815 e
113 iﬁl’i ffe [MHH] 582 CosHpCINO, 420.1361 }ﬁijﬁéﬁi
114 diclo?jj r’Z\e w1097 CHiCLO, 341.0342 Fioyeh
115 dicﬁ iﬁfﬁm [MHH] 928  CHaCLOPS 3149773 ﬁi:géﬁ
116 pyfi farb [MEH]T 1084 CisHpN,O,S 331.1475 o
117 ;%}ﬁi fffi;?l IMHH]T 745 1106 313.0707 s
118 f‘i“jﬁ f’ii?z IMHH]T  7.03 1106 315.0863 o
119 ﬁﬁ i f‘lzfl [MHH]T  6.55 CH1RO; 329.0656 e
120 %ﬁiiifz IMHH]T 611 C-H O, 331.0812 ;}é:gggg

é;?i 121 ﬁﬁi ’iil;/” [M+H]T 658 CHpO, 329.0656 gg:gégf
122 %Eiiigﬂ [MHH] 624 C-H O, 331.0812 ;g:g;gg
123 ;’j‘j’o f‘ls'i g} [MEH]T  9.15 CaHgNOy s 7223958 el
124 ;’t‘j’o f‘ljl g; [MHH]T 9.9 C3HNO 4 706.4008 SO
125 ;’?j’o ffjl g; [MHH]T 948 CyHNO 4 706.4008 ggg;g;
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R

P = g 1k i, FEER ek E’fgjﬁjﬁ) ﬁijjﬁjﬁ)
126 fg; ij [M+Na]© 88l CoHiOg 447.1989 gﬁiggg
127 jiffa ‘fﬁi‘z [MHH]" 971 CyHiCINOs 4040895 S
128 jf}ffa ii'; [MHH]" 9.9 CyHioNOs 370.1285 oA
129 jf}fi ‘ii% [MFH] 1029  CnHuCINO, 4321208 gz:gg?
130 éa%m‘%f [M+H]" 1.87 C-H¢O4 155.0339 } g:ggg
131 B ii [MNa]” 942 CoHiiO0 489.2005 ey
132 ze};:;ifge [MHH]"  9.83 C1sHnOs 319.154 S

;‘2 133 sj;h%f; f/ fcim [MtH]" 1016 CyHyNO; 384.2533 ﬂg: gg;
134 M%:gfﬁgiff B oMNa 27 C15HaOp 319.1152 ﬁ;:gg
135 = i‘ifffii ﬁ; iﬁ‘f B MeNaT 749 CioHagOs 389.1571 g;gzgg
136 ’?nff)gn Ai‘fm? [MNa]” 403 C1oHagOs 405.1520 po
137 é’;}%:f:i ;‘iﬁf; B [M+Na]" 1.82 CisHx0; 335.1101 ;2232
138 ﬁgﬁjﬁe ﬁi [MiNa]"  3.73 C17HnOg 377.1207 %;3:22;
139 Zez(%iﬁ%ﬁ;iﬁ; [MiNa]® 5.0 CHnO; 3611258 e
140 iﬁﬁiﬁiﬁiﬁiﬁ [MNa]” 521 C 1O, 361.1258 e

INFEBE B 7 (HESD YR N 350 C; &1

13 AR &A1

13.1 @&E4tt

AL : Waters Atiantis® T3 C18 150 mmx2.1
mm, 3.3 um; #iE: 40 °C; #EFEE: 10 uL; FishH:
A5 mmol H /KR (5 0.1% F R, B A5 mmol
FRR B (55 0.1% RS VT - BREEVEIFEFF 0~2.0
min, %% 25% B; 2.0~7.0 min, ¥ETH B LA
25%Z ML A 65%; 7.0~8.0 min, JRBNAH B [ ELH
i 65%ZMEAEAL A 90%; 8.0~12.0 min, 1#%F 90% B;
12.1~15 min, fR¥F 25% B.
132 Figdtt

380

FERTIERE N 320 °C 5 ¥HSCH 40 unit; FHBHACA 40 unit;
BMEHIEN 32kV; BRI 325 C. Full
scan/ddms2 FFARE: SRERTEH Y 80~1000 u, 1EA11])
PR — RS23RN 70000 FWHM, 2 )i
SYHERN 17500 FWHM;  RlffiibE R (NCE) M 20,
40. 60eV, W3 1.

14 FE& A HE

TERFREL ) EARFE 5.0 g REFIAE 0.01 @) F 50 mL
BEEBOE T, Aok S 10 mL 20
/7K (70:30, VD ¥, K2 EAAFEIIA 10 mL 2
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/7K (90:10, V) ¥, TWHEREY; 2 min, 875 A
HY 10 min, 4000 r/min &C» 10 min, E3EBRIIAZF] 300
mg EMR-Lipid £+, BHERM®E, WEEIERHLL 15000
t/min, HEANS CEO 10 min, FEFBHEZE 15 mL
BB T 40 COPA S EIRARCRIRAE =T 0 1.0
mL FEEZK (25:75, VIV) IERGRTERAREEY, 1’
B 0.22 pm B8, AL S A0RAH k-5 o s
A o

2 ZR5iMe

21 BT

I UL XS 22 20 5343 BB 1) =K 154 Waters
Atiantis® T3 C18 (150 mmx2.1 mm, 3.3 pm). Thermo
Accucore RP-MS C18 (100 mmx2.1 mm, 2.6 um) #l
ACQUITY UPLC BEH C18 (100 mmx2.1 mm, 1.7 um)
XF 140 P2yt 08, 455 E7R Thermo Accucore
RP-MS C18 (100 mmx2.1 mm, 2.6 pum) k%) 3-
CT I AR 2SR A BN 152Uk S80I 2 4k 1 B TV
BHATARE B B ARt AU . U
B FURSERALAI(E ACQUITY UPLC BEH C18 (100
mmx2.1 mm, 1.7 pm) JREEMm ARG 140 Ff H AR
A WIAE Waters Atiantis® T3 C18 (150 mmx2.1 mm,
3.3 um) TR O IGIRIETEORB, RRIELF, SR
AEHAEKT BV EMI B A ORI, (A
A B R R E

5T 140 M EYIT, 4 FIEVMEEY) (BR
i mERE. RAEMA RS EEE T
BN SRR, ME B BT A BRI
W AE 5, PRI A B AR AR I . oA B AR &
W E B AR, A TR EIES TR E AR
VI SR, ABFFLEEAE (BHE A AT B) H1y
WY R, LMERE S B EWIN RBUE. LR
T 0.1%HRIK-0.1% R 2K 0.1%HER/K-0.1%H
FRHEE. 5 mmol HIR/KIEM (% 0.1%HRE) -5
mmol FRAIEER (& 0.1%F R ). 5 mmol
PRI (5 0.1%FHIR#L) -5 mmol H R FHBEVA TR

(8 0.1% RS X 140 i H R4k &7 0 51 3 i 2
Al o B sE e, 25 R R ILAEH 5 mmol HRR/KE
TS 0.1% H %) -5 mmol HHRR VAR (5 0.1%
HERE) AN, 140 Fh B ARSI 5T 15 e B
By, GIkIEIEIEIEE, XARPEL, AR IR B
MR, FrAAHEFUERE 5 mmol HER/AKIAW (7%
0.1% IR -5 mmol HIRR R (& 0.1%H IR
B A (B 1.

a

FAXTHBE / %

(o

AR FBE / %

o

AR FBE /%

ol

AR FBE /%

(¢

AR FBE /%

100

80

60

40

20

0

100

80

60

40

20

100

80

60

40

20

100

80

60

40

20

100

80

60

40

20

r 16
2
r 24 20 11
i 29 17
2 190 s
L 4
6 3 110
/\\ 1 / [l 1
2 4 6 8 10 12 14
fi ] / min
_ 38
i 12
i 28
35
L 21
44 3 26
r A 36
8
1 ,\ 1 A L A 1
2 4 6 8 10 12 14
F} 18] / min
r 31
48
i 22
14 25
5
B 7
13 A
1 1 A 1 1 [l 1 1
2 4 6 8 10 12 14
F} 18] / min
r a3
33
L ? 30
45 27
r\ 46
Il\ 1 1 Im/ 1 1
2 4 6 8 10 12 14
F} 18] / min
LN
47
i 42 |34
41
LA 1 1 1 A A A 1 1
2 4 6 8 10 12 14
F} 18] / min
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f 100 k 100
70 /77
80 |- 80 |-
= 3 S
=\ 60 F 55 °\ 60 L
i giid
*.,:; a0l 57 g 40 -
= 58 z
= 76 7
20+ L ¥ 20+
65
0 E—A 4 L il x 0
0 2 4 6 8 10 12 14 0
i 18] / min Fif 18] / min
g 100 - . 1 100
80 w9l 80| 1!
X X
=~ 60 =~  60f
b b i
B 40+ ' 40+
= =z 106 112
20k 20 + '00125 3910311496
0 1 L L 1 1 1 1 0 1 1 1 ! | 1
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
fi} 18] / min B 8] / min
h 100 m 100
52
% e /108
80 | \ 80 - 72
X X
>~ 60 =~ 60f 91
i i
ﬂH.i 40 g 40 109|
= r i I'l104
jusng oo
= ES 71 63
20t 20} sil Ll 1Y
116
0 1 1 1 1 1 1 1 0 1 1 A A 1 1
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
fi} 18] / min B 8] / min
i 100 n 100 119
64 118 L
80} - 80 f /
S o6, S
>~ 60 =~ 60f
i i
4 - H 129
“+= L = L 133
_% 40 . % 40 136 o4
20 + 61 7& 6[ o 20+ 130 121 125
123
126
0 1 1 A 1 1 1 A 1 0 AI ) 1 k L 1 1
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
fi} 18] / min B 8] / min
+ 100 o 100
J N 120
80+ 80 124
X 39 6 X
>~ 60 =~ 60f
= a0l = a0l 134138 135 128
= 74 = 139 127
68 14 132
20} 10 SAI A 20 . .
0 1 1 1 1 L 1 0 1 1 A 1 1 1 1
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
fi} 18] / min B 8] / min
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p 100 111
80| 115
X
> 60F
Y
H_
' 40t
m
20 +
0 L L L L L L L
0 2 4 6 8 10 12 14

I (8] / min
B 1 140 MEHRCAYERAIRERREIEE (1.0 pe/L)
Fig.1 Chromatograms of standard solution in which the
concentration of 140 compounds is 1.0 pg/L

22 REABRAL

AT shE S 77 0 140 B B FRYI7EIE 1Y)
g AR N T — e, KA Q Exactive 5y
HE IR () — 0 BR B AR IR s R
R (Full MS/dd-MS2), #5E s H A5 &
HaFE (miz 150~1000) #HAT—Z4434, FLEAME
AYIREE RS (R 1D @5 HIER HiRgE.
FESEFR RIS AE Y, S— R H AR5 B
By, HAG SRS msEE, ek s
AT B AR, I SRAT R R B 5 - 1 R
B —REFERMTUSER, DStIlE e, 1
PEER . 2002/657/EC 24 245905k B R U A ik 5 V2110
BUR, WA 4 AN . ARSI FIR R
W SEIAAITRIL, R R ZE 1 A
BEat, DRI EER R (LE Do,

23 FAEFERML

23.1  FERIEF AL
WA i S SO SEIATRL, IR
49 5.0 nglkg RHRAHRAEMIE, B 3 P47,

120 = 70% Acetonitril+Water
1% Formicaid+70% Acetonitril+Water
100 a 70% Methanol+Water
X
~ 80 §| §
%) N N R §
5] N K N § N
B N B i} N
g 60 K K
14 N B B N & N
H B B S 3 §
3 B R Pl f R
g 4E B K BB R
~ S B B S| B B8 B N
BB B 3 B3 B A 8
208K R
i W 3 S 340 S ¥4 §
{0 W 3 SR YA §
B R 3| B3| B8 S §
0 A 3 N2l e R N
§ L& & ¥ & ¥
& §$ 8 4
§ £
TESSE
&
LAy
$
9

AbRTEE B RERUAT (ZREIK (70:30, VIND ¥

(& 1%FE). FEK (70:30, VIV) VAN 201/
K (70:30, VIV) D AT, R EROHEK

(70:30, VIV) # C& 1% 582 FZfE7K (70:30,
VI ERIAIRE RIS 140 FRZ505%E , HEE/ 7K (70:30,
VIR BEF o BRI H AR A4, JEHE g
FRER . FEARE EFMerh. SURERREEZ59 LTRSS
B, 4BEIK (70:30, VIVD W (B 1% F R EAR
REWEmUSCE 140 P&, {2 HT-2 8. (RSE
# (Bl B2 1 B3). ¥t )] B m a2
FRE IR T 30%, MK (90:10, VIV) ¥
VERNZERGAT, 140 FLEPRIVEY ST 70%, Bl
AWFRIEFAE N CIEIK (70:30, VIV) TERFEBUEH,
PO =R EGA T, ISR AR 40 Fi B ARG S
VI 2. BEEKE S TR R R A B 2 K
2R 5K (90:10, VIND &R LM/
7K (80:20, V) ¥#AFIZIEK (70:30, VIVD K,
GEREIRCIEIK (90:10, VIV A E NAEEL 7 BE
REPRIE 140 Fh AL EIEE KT 70%, YRR
PE IR BVME AR T, b 1 IRAg TE],
P 7RI .
232 SHRIRFE R ) 694k

1o 20K I R U P B 7R o — P R A R 1 PR

TR IR e R PR ), B PUR SRR
AL RE T TR AR i AT U B B T ) s A Ay
SEIGEORE, TRIIIREE N 5.0 pe/kg HITR A ARAE VAR,
FEAMES 3 AT, AMRZEEEXT 600 mg 1300 mg
3 EMR-Lipid #E#ET LU, 85 R 2o, AHEE 300 mg
EMR-Lipid #, 600 mg EMR-Lipid ¥ 238 B SUR &
U, {H2HT EMR-Lipid 258355 HARMU a5
SR FER, 18 600 mg EMR-Lipid #:2> S804 5>
H b AR ESCRAG T 60%, BIF 7T 248 ¢ 300 mg
EMR-Lipid F: 2B T4 PRIE RS i R R

3 §| 3
§ §
N E B B
NN EEE
N §

rsrsasesets

§
N B
N, B
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| srirzrerereress
FITTTITTTITTYS
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kaddddddasd
SIS
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crr7217s
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Fig.2 Recoveries of the 40compounds using different extraction solvents
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233 Bk S e9 A0

EAR EMR-Lipid CU2& 55 T FE S B0 RS
TP oy, AHRFE IR TR B D AR &
IR, BF 90 R s v VR B8 O o R SR BG4 T
AOHE,  BENE A SR BT i Bt 5 AN B R IR,k
DI BARGE PRSI . AN TR S B U
BT T WR4YE, JEPEPATRE L E IR OO R R AR R
REGHZIET, FERAGEFAEATIR, e G
TFE AN 45 °Cy BEERIEN-2 C; B2 FERFBEEE T %
)77 (250 kPa 5 min, 80 kPa 5 min, 30 kPa k45 %
o FIIERTLAFIRIRAEALEE 24 O0FE R FRHGR, 5¢
SWRAEETANTE 1 ho ZACFRITVERENS A B PRGN
FRAR, B A SRR

24 FEFIIE

241 MAEHL. KMEEEAS R R

TER PRSI M, FARE R R R A
RO R, IR ARG TR E X
THERIRE R . AT R I TARME RN 261 y e
B DARER AR ZE 11 3.3 5 LB B s e ke PR » 74

RIS RIR S ERE & TAEM, FH 27K (10:90,
VIV) AR R — RGP RRFE bRt i TAEWR, 7
1.3 56 FARUOINE o 25 s & b S i ik
JEVERI NP RAF, HCRE (o KT 0991, kit
PN 0.02~0.4 pg/kg (L% 2).
242 ik R EANTE R

NIEAR TR B, Wk UL & 18
BHPEKF= ShBES (B E A, B IRIR, TR+
it e AT AR SRS, R TR R
TERF—FK = SRR N 2.0 4.04 20 pgkg
SANREAKE 6 UCHPAT bR SRS, SR EIR, P
[ SR TE 70.1%~109.1% 2 18], AH XF b 4 i 25 75
1.0%~14.1%2 18], L BH AT 5 R HERA BERIRS %5 P 2
R,
243  FEERAESLAD

FIFAKIE TSI AT 77540 39 HESLBREE S
CHrpAudE 5 bt i, 10 P JEmAES . 5 T
TIPS 8 #EFhlfrfafe s, 8 ftHhlsmmn 3
T HsE RS, HAE 1 S d H 35
WE, fH A 4.32 pg/kg.

72 2 140 FhEFRIZ&ME RIS FEMFE X RE

Table 2 Regression equation, correlation coefficient of the 140 compounds

Ve bt KHETEE (ng/L) Kby A2 & AREr K d R (ugke)
1 ¥ 28, carbaryl 0.5~100 Y=1.062x10'X+3.911x10°  0.9998 0.10
2 k& J} carbofuran 0.1~100 Y=5.108x10°X+5.041x10°  0.9999 0.02
3 3-#JK %8 B 3-hydroxycarbofuran 0.5~100 Y=1.096x107X-2.349x10°  0.9997 0.10
4 71 A, isoprocarb 0.5~100 Y=1.914x107X-1.202x10°  0.9998 0.10
5 R % p% methomyl 0.1~100 Y=2.744x10°X-7.874x10°  0.9999 0.02
6 FALHR R omethoat 0.1~100 Y=3.267x10'X-2.675x10°  0.9998 0.02
7 I AR phosmet 2.0~100 Y=5.367x10'X-8.967x10°  0.9941 0.40
8 #E & trichlorfon 0.1~100 Y=7.03x10%-9.912x10° 0.9999 0.02
9 "% RIK acetamiprid 0.1~100 Y=4.185x107X+2.565x10°  0.9999 0.02
10 A4 chlorsulfuron 0.1~100 Y=3.591x10°X-1.571x10°  0.9992 0.02
11 He ¥ Bg clodinafop-propargy 0.1~100 Y=3.136x107X+1.94x10’ 0.9976 0.02
12 BB clodinafop 0.1~100 Y=3.136x10'X+1.94x10"  0.9976 0.02
13 55 k& cymoxanil 1.0~100 Y=1.769x10°X-7.913x10*  0.9968 0.20
14 2#%4% difenzoquat methyl sulfate 1.0~100 Y=7.898x10°X-2.345x10°  0.9967 0.20
15 Y4 B2 diniconazole 0.1~100 Y=9.969x10°X-7.024x10°  0.9982 0.02
16 % J8H# edifenphos 0.1~100 Y=6.97x10'X+3.723x10"  0.9984 0.02
17 A¥ T B fenobucarb 0.1~100 Y=3.044x10'X-4.452x10"  0.9967 0.02
18 w435 fenpyroximate 0.5~100 Y=2.647x10'X+5.177x10°  0.9997 0.10
19 Fp 2o imazalil 0.1~100 Y=5.412x107X-9.625x10°  0.9998 0.02

20 # ¥ 4 2 metalaxyl 0.1~100 Y=6.948x10'X+8.381x10°  0.9999 0.02
21 % 3% paclobutrazol 0.5~100 Y=2.114x107X-1.802x10°  0.9999 0.10
22 R %% phosalone 0.1~100 Y=1.639x10'X+9.636x10°  0.9999 0.02
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k2
A5 bt LML /(ug/L) KA Hk A% r ot R(ugke)
23 7% phoxim 0.5~100 Y=1.923x10"X+3.2x10° 0.9998 0.10
24 FHF K, pirimicarb 0.1~100 Y=7.087x10'X+6.817x10°  1.0000 0.02
25 #A% propanil 1.0~100 Y=2.905x10°X-3.544x10°  0.9976 0.20
26 wid % R pyridaben 0.1~100 Y=3.226x107X-4.384x10"  0.9941 0.20
27 J&748% tebuconazole 0.5~100 Y=1.853x10'X+2.645x10°  0.9995 0.10
28 "ZH# Z_thiabendazole 0.1~100 Y=7.964x10'X-8.717x10°  0.9998 0.02
29 »& %ok thiacloprid 0.1~100 Y=4.057x10'X-2.709x10°  0.9999 0.02
30 = w47 triadimefon 0.5~100 Y=2.16x10'X+9.819x10°  0.9999 0.10
31 =4 triadimenol 0.5~100 Y=2.438x10°X+1.509x10°  0.9995 0.10
32 J57t % DEF (tribufos) 0.1~100 Y=7.283x107X-3.922x10"  0.9991 0.02
33 = 3R tricyclazole 0.1~100 Y=8.513x10’X+1.097x10"  0.9999 0.02
34 sk 8¢ M prochloraz 0.1~100 Y=1.902x10'X-9.301x10°  0.9992 0.02
35 % # X carbendazim 0.1~100 Y=7.393x10'X+8.62x10°  1.0000 0.02
36 X547 hexythiazox 0.5~100 Y=3.076x10°X-3.239x10°  0.9999 0.10
37 H Rk fonofos 0.5~100 Y=2.97x10°%-2.667x10°  0.9976 0.10
38 5 B B pyrimethanil 0.1~100 Y=5.47x10"X-5.941x10°  0.9999 0.02
39 K BLE M zoxamide 0.2~100 Y=1.645x10'X+6.576x10°  0.9992 0.40
40 " 1] JFe cyprodinil 0.1~100 Y=7.87x10'X+2.194x10"  0.9994 0.02
41 AFE R fenarimol 0.5~100 Y=5.228x10°X-9.674x10°  0.9992 0.10
2 FRABAE azinphos-methyl 0.1~100 Y=2.44x10°%-9.794x10°  0.9997 0.02
43 R £ fenamiphos 0.5~100 Y=4.693x10'X+4.902x10"  0.9966 0.10
44 F#FE LA fenamiphos sulfoxide 0.1~100 Y=3.523x10'X-3.572x10°  0.9999 0.02
45 F B9, fenamiphos sulfone 0.1~100 Y=3.019x10'X-1.473x10°  0.9999 0.02
46 # R, aldicarb 0.5~100 Y=3.865x10°X+2.289x10°  0.9969 0.10
47 # R AR aldicarb sulfone 0.1~100 Y=4.185x10'X+2.68x10°  0.9999 0.02
48 R aldicarb sulfoxide 0.1~100 Y=6.034x10°X-1.754x10°  0.9992 0.02
49 # 2 A fipronil 0.1~100 Y=535x10'X+3.124x10°  0.9975 0.02
50 #.F fi% fipronil-desulfinyl 0.1~100 Y=3.304x10'X+6.017x10°  0.9994 0.02
51 #. R IE AR fipronil-sulfone 0.1~100 Y=4.01x107X-8.517x10°  0.9998 0.02
52 AR AR fipronil-sulfide 0.5~100 Y=2.944x10'X+1.214x10°  0.9992 0.10
53 I 4 % % avermectin 0.5~100 Y=5.741x10°X-2.141x10°  0.9985 0.10
54 % ¥ 2 alachlor 0.5~100 Y=1.414x10'X-3.084x10°  0.9975 0.10
55 5L chlorpyrifos 0.5~100 Y=1.738x107X+3.04x10°  0.9986 0.10
56 ¥ AL chlorpyrifos-methyl 0.5~100 Y=1.816x107X+5.308x10°  0.9937 0.10
57 ## & dichlorvos 0.5~100 Y=2.13x107X-6.806x10°  0.9994 0.10
58 3R dimethoate 0.5~100 Y=2.252x107X-2.899%10° 1.000 0.10
59 LFRH% ethion 0.5~100 Y=2.557x10'X-1.135x10°  0.9995 0.10
60 ¥ 8 F) 5 fenpropathrin 1.0~100 Y=1.599x10°X-5.779x10°  0.9994 0.20
61 A& dicrotophos 0.5~100 Y=2.365x10'X-1.425x10°  0.9997 0.10
62 FAted flusilazole 0.1~100 Y=3.689x10'X-6.039x10°  0.9996 0.02
63 B S H B tau-fluvalinate 0.5~100 Y=2.53x10°X-7.421x10°  0.9999 0.10
64 2 % &%, indoxacarb 0.1~100 Y=1.929x10'X-8.711x10°  0.9988 0.02
65 I, 3587/ malathion 0.5~100 Y=2.281x10'X-7.284x10°  0.9997 0.10
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k2
A5 bt KA E (ng/L) K A2 & REr e d R (ugke)
66 A& R isoprothiolane 0.1~100 Y=3.662x10'X-1.272x10°  0.9994 0.02
67 ¥ 2+ 54 parathion-methyl 0.1~100 Y=7.837x10°X-3.224x10°  0.9999 0.02
68 JH5 7% myclobutanil 0.1~100 Y=2.947x10'X-6.013x10°  0.9997 0.02
69  *TEABR T H At EA) parathion oxon 0.5~100 Y=6.415x10'X-2.596x10°  0.9907 0.10
70 ¥ #5% phorate 0.5~100 Y=1.569x10°X-4.056x10°  0.9969 0.10
71 ¥ f ooz B pirimiphos-methyl 0.1~100 Y=1.239x108X-2.894x10°  0.9997 0.02
72 #1385k profenophos 0.1~100 Y=3.672x10'X-1.242x10°  0.9994 0.02
73 "E5%5% quinalphos 0.5~100 Y=7.995x107X-1.909x10°  0.9998 0.10
74 sk tebufenpyrad 0.1~100 Y=5.689x10'X-2.277x10°  0.9996 0.02
75 9 fB%"L tetraconazole 0.1~100 Y=2.365x10"X-4.868x10°  0.9996 0.02
76 Z 415 methidathion 0.1~100 Y=7.837x10°X-3.224x10°  0.9990 0.02
77 % 3L T 45 thiometon 0.5~100 Y=2.641x10'X+5371x10°  0.9993 0.10
78 wp w7 B azamethiphos 0.5~100 Y=4.567x10'X-5.924x10°  0.9949 0.10
79 T BRI, butoxycarboxim 0.1~100 Y=3.697x10'X-6.998x10°  0.9989 0.02
80 »Z B 2 clothianidin 0.5~100 Y=7.891x107X-5.321x10°  0.9945 0.10
81 ko4 B 7 fenamidone 0.5~100 Y=2.789x107X-8.619x10°  0.9937 0.10
82 vk 75 R furalaxyl 0.5~100 Y=2.346x10'X-9.456x10°  0.9956 0.10
83 A 3% monocrotophos 1.0~100 Y=6.489x107X-3.146x10°  0.9915 0.20
84 st R pyracarbolid 1.0~100 Y=4.112x10"X-6.343x10°  0.9912 0.20
85 X % & thiodicarb 1.0~100 Y=6.358x10'X-5.341x10°  0.9957 0.20
86 FEA# cafenstrole 0.5~100 Y=3.394x10'X-6.391x10°  0.9967 0.10
87 A& % chloroxuron 0.5~100 Y=2.364x10'X-5.367x10°  0.9974 0.10
88 HHE % diuron 0.5~100 Y=5.364x10'X-2.387x10°  0.9943 0.10
89 TER#% etaconazol 0.1~100 Y=5.634x10'X-7.521x10°  0.9994 0.02
90 4}KZ propazine 0.5~100 Y=2.364x107X-8.965x10°  0.9913 0.10
91 # ¥4 propiconazole 0.1~100 Y=3.814x10'X-1.377x10"  0.9994 0.02
92 73 % simetryn 0.5~100 Y=2.352x107X-9.633x10°  0.9995 0.10
93 “E R[4 thidiazuron 0.5~100 Y=6.887x107X-5.461x10°  0.9961 0.10
94 # &4 antimycin A 0.5~100 Y=4.326x10'X-2.345x10°  0.9965 0.10
95 % %k chlordimeform 0.5~100 Y=1.256x107X-2.358x10°  0.9993 0.10
96 F R F B cyphenothrin 0.5~100 Y=6.359x10'X-2.345x10°  0.9936 0.10
97 B ethiolate 0.5~100 Y=7.324x10'X-4.529x10°  0.9987 0.10
98 A&HH fenthion 0.2~100 Y=8.561x10'X-6.325x10"  0.9994 0.04
99 f4& 55k fenthion oxon 0.2~100 Y=3.456x10'X+4.521x10°  0.9967 0.04
100 455558 fenthion sulfone 0.2~100 Y=4.562x107X-5.632x10°  0.9991 0.04
101 AE A% TR, fenthion sulfoxide 0.2~100 Y=5.231x107X+3.264x10°  0.9937 0.04
102 A REFULF B fluvalinate 1.0~100 Y=6.531x107X-8.564x10°  0.9981 0.20
103 4884 iprobenfos 1.0~100 Y=1.742x10'X-3.776x10°  0.9998 0.20
104 #5F#K phenthoate 1.0~100 Y=1.472x10'X+1.744x10°  0.9992 0.20
105 £ ¥ #5% phorate oxon 0.5~100 Y=6.236x10'X+1.732x10°  0.9971 0.10
106 A #5588 phorate oxon sulfone 0.5~100 Y=2.306x107X+6.598x10°  0.9963 0.10
107 % % tetrachlorvinphos 1.0~100 Y=4.589x10'X-1.286x10°  0.9986 0.20
108 = 45 triazophos 0.5~100 Y=4.868x107X-9.588x10°  0.9999 0.10
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A5 bt LS E(ng/L) KAz & REr e d R/ (ugke)
109 R R warfarin 0.1~100 Y=3.283x10"X+7.256x10"  0.9938 0.02
110 AR F quizalofop-ethyl 0.1~100 Y=7.826x10"X-1.207x10%  0.9968 0.02
111 AE S H B cyfluthrin 0.5~100 Y=2.465x10'X-8.046x10°  0.9926 0.10
112 F A H B cypermethrin 0.5~100 Y=1.984x107X-5.461x10°  0.9993 0.10
113 £URF 85 fenvalerate 0.5~100 Y=6.567x10"X-2.456x10°  0.9989 0.10
114 RHE R diclofop-methyl 0.1~100 Y=3.026x10"X+4.389x10%  0.9963 0.02
115 W24 dichlofenthion 0.2~100 Y=4.568x10"X-3.026x10"  0.9988 0.04
116 #4¥ & pyributicarb 0.1~100 Y=8.567x10"X+4.567x10"  0.9929 0.02
117 % & &% Bl aflatoxin Bl 0.1~100 Y=7.826x10"X+1.207x10°  0.9961 0.02
118 ¥ & &% B2 aflatoxin B2 0.1~100 Y=7.489x10"X+1.024x10%  0.9972 0.02
119 ¥ W& &% Gl aflatoxin Gl 0.1~100 Y=6.315x10"X+1.125x10%  0.9950 0.02
120 *#wE &% G2 aflatoxin G2 0.1~100 Y=4.024x10"X+8.484x10"  0.9929 0.02
121 %t & &% MI aflatoxin M1 0.1~100 Y=1.558x10°X-1.292x10°  0.9990 0.02
122 & &% M2 aflatoxin M2 0.1~100 Y=3.562x10°X+7.389%x10°  0.9975 0.02
123 £ 1) A% BI1 fumonisin B1 0.5~100 Y=9.853x10°X-3.221x10°  0.9908 0.10
124 £ 1) A% B2 fumonisin B2 0.5~100 Y=1.072x10°%-3.54x10° 0.9969 0.10
125 £ 1 A% B3 fumonisin B3 0.5~100 Y=8.01x10°X-1.34x10’ 0.9968 0.10
126 HT-2 &% HT-2 toxin 1.0~100 Y=1.853x10°X+2.341x10°  0.9935 0.20
127 ##wE % A ochratoxin A 0.5~100 Y=9.003x10°X-4.05x10* 0.9973 0.10
128 #¥EZ% B ochratoxin B 0.1~100 Y=4.872x10°%-4.595x10°  0.9989 0.02
129 # ¥ E % C ochratoxin C 0.1~100 Y=9.399x10°%-9.947x10°  0.9999 0.02
130 J&# &% patulin 1.0~100 Y=3.524x10°X+6.796x10°  0.9915 0.20
131 T-2 #% T-2 toxin 0.1~100 Y=8.314x10°%+7.868x10°  0.9997 0.02
132 E K M8 zearalenone 0.5~100 Y=1.434x10°%-2.937x10°  0.9962 0.10
133 22t ¥ & &% stachybotrylactam 1.0~100 Y=2.497x10°%-1.536x10°  0.9910 0.20
134 BLET &4 T7] i e Bs deoxynivalenol 1.0~100 Y=1.706x10°%+1.137x10° 0.9915 0.20
135 Z B4R 4R T) B M85 diacetoxyscirpenol 0.1~100 Y=7.750x10°%-3.128x10°  0.9968 0.02
136 #t 74 Ja4k 7] B M5 B2 neosolaniol 0.1~100 Y=4.393x10°%-9.981x10°  0.9997 0.02
137 F J& 4k 7] B ¥ B2 nivalenol 0.5~100 Y=1.151x10°%-5.041x10°  0.9999 0.10
138 4k 7] @ M BR fusarenone X 0.1~100 Y=3.308x10°X-7.426x10°  0.9999 0.02
139 3-ZBABLEUNE4R B B2 deoxynivalenol-3-acetyl 0.5~100 Y=5.178%x10°%-2.554x10°  0.9953 0.10
140 15- BB BUNEHR B B2 deoxynivalenol-15-acetyl 0.5~100 Y=5.451x10°%+1.038%x10°  0.9937 0.10
E: Y R BSOS RAR, X & BAFSTRE, pg/l.
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