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Method of Test for Pesticide Residues in Livestock and Poultry Products -

Multiresidue Analysis
R R AR ASL I R PR TR E S ERY
E
! ¥ 48 £ * QUEChERS* /2 (Quick, Easy, Cheap, Effective, Rugged,
Safe) & g 3L 16 0 R AP A 1P B OF ¥ &k (liquid
chromatograph/tandem mass spectrometer, LC/MS/MS)% # 4p &

¥7 ¢ B B ¥ & (gas chromatograph/tandem mass spectrometer,
GC/MS/MS) A 45 2.+ %

R
2. j}:ﬁ:%’ﬁ—% /él'?
2.1, #£E

2,110 AR kAT B B R R
2.1.1.1. 33 & T B4+ 1 (electrospray ionization, ESI) o
2.1.1.2. K45 ¢ * Acquity UPLC®"HSS T3> 1.8 um > p 4£2.1 mm x 10 cm »

A SR

2.1.1.3. %3 4 41t Acquity UPLC® HSS T3> 1.8 um> P /£2.1 mm x 5 mm

g SR A

212, FAnk AT B B K
2.1.2.1. 35k T 5 &% %% (electron impact ionization, EI) °
2.122. K454 tHP-SMS ULS fm§ » ) %5 & 0.25 pm> A 4£0.25 mm x 30

2.
2.
2.

2.

m- & F &5

1.3. #4327 F(Blender) -
1.4. # #4%(Grinder) -
1.5. % i 387 Brdm i 397 $(SPEX SamplePrep 2010 GenoGrinder®) :

1000 rpm2 F o g\ o BB o

1.6. &t #(Centrifuge) @ ¥ #4000 xg2 b > F4IE AR FEISCHT™ X o

A
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2.1.7. % § Jk¥g % & (Nitrogen evaporator) °

2.2.

2.3.

2.3.1.
2.3.2.
2.3.3.
2.3.4.

2.3.5.
2.3.6.

2.4.

PRPRRL T R RSO D 2 A I SH Y A ¥ R

oW R T PRSI AR A AT S EOREE LA~ E R AL 4E - primary
secondary amine (PSA) - octadecysilane, end-capped (C18 EC) %
graphitized carbon black (GCB)35# * & 47/ ; 2 33 -k (0t 7 FE3025TC

FEISMQ - cm )5 B E R R E SR (acephate) F 12278 (&
B AE- ~& 2% % =) B = ¥ fa(triphenylphosphate, TPP) % 4% 2
oo

£E

.5 # 1 15mL% 50 mL o PPH -

JaME 1 3472022 um > PVDF# § o

XE#L:25mLE SOmL > A& d o

EER=11y Z«(Ceramic homogenizer) " : 4 * Bond Elut QUEChERS

P/N 5982-9313 » B o

Fer AT § KRR gk B KRS g -

2w grs F 90 5 PSA 375 mg & -k AR 242750 mg~C18 EC 250 mg

5 GCB45mg: &z f mE5mL -

Al BRIV AR RMARERD TR .

AV RG AP TR LAY B E .

BB RLIHE

24.1. #BEABIRA

59 750 mL¥r 4 45 K450 mLiR & {5 » e » FEFR4%0.19 g2 7
mL > 3RS GR £353 0 VURWE R > Bk BT B4R RA

242. #E % iRB:

PP FR500 mL > 4 » i4%0.19 g0 B EIR £35 5 0 MRS R
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PR TR H4R3 R B o
2.5 pIRREA R 2 et
Bophfiz F g N SRS 940 mg o HREALE > M T A EY T F 250
mL > (F5 p IR R o 318 CHE LT T ©
2510 P B0 3SR Rk o 0T ERAR D75 pg/ml o #1728, 8 ke A
2P R
252, B R P RHRERRE > N BAFRITS pgml o i¥2.9.1. 8
LC/MS/MS /4 45 % 2 h IR4E M4 7% o
253 P BB R > LFAAFRITS pg/ml o B i¥2.92 &
GC/MS/MS A 47 % 2 IR4E 2 0% o
26. #FH2HH
26.1. ¢ 1%z 2 %3k
PorkEpL10 mLE2 2 3990 mLi £353 -
2.62. A Ak & (1, vV)iA R
PRl e Rl L (V)Y BR S o
27 Rz pYU:
271 PR EHBRY RE S L 925 mg MR L BAEY TF 125
mL > %5 R Rk -18C# LTz o Pof 48 Rk 7 AR AR
1 1 pg/mL > #1¥2.9.1. & LC/MS/MSA 45 * 1% % o
272 PREHRYAREE L 925 mg AL T P AT B ED
TRI2S mL (T8 Rig > -18CH LT - By £ 1% R iR
pope s ke (i, vv)iR R AR I pgml o B 1F292.%
GC/MS/MS A 45 # &84 7% o
28. ez BW:
Bl o N10g il B S0 mLags g ¢ o A {8 A 2
F 1% 2 ¢ iR 10 mL2 75 ug/mLp 4R 210 ul o £ & A 4
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CHEBT RS Fe m > FrapeE E o "ii?f’f;%r.?l#f&;’fﬁv’f ’
Pk BRSO LR e BT R T 39 #5271000 rpmik i & 01 £
ZlaR i 1A &1 > 3t15°C > 4000 xgdfs 14 48 o Br 1+ Fip 5 mL > §F 4.5~
Tl koo BATEL ;gg_,u? IV 3 E'ﬁ—\«/Eﬁ #}Efi”%"%ulOOO rpm
P oL g R T 1A 4818 > 3T 15°C 0 4000 xgdr s 5A 4 o Bt F ik ]
mL: 2§ FRIME AT BImLAE  REBS > KiRIEE
Jo 0 B iEHRR] > MLC/MS/MSA 47 o ¥ B~ 1t ikl mL> 11§ § sx I W]
G AGHURmE e (L VBRI mLAR R L33 SR
Wik o B TR 11 GC/MS/MSA 45 o

AE TRt R GE

29.1. LC/MS/MS :

ot Rl 22.8.5% d%"i#w doh FRARIE L2 A0S R 0 e 6
EP1mL- 0§ § RIBlgg o A W4 ~ 87 R 1 png/mLAR 3 R
5~200 pL% 7.5 pg/mLp 37453352 P10 L > @ Hff 5 1 mL o 2 &
323 0 BTl RRE AT gL RESPN IRE S 0E G
SR kR > Wi70.005~0.2 ng/mL2 A F 7 etk £ AR o
ede R Ae B B A b g 2O
i3k 41 0 Acquity UPLC® HSS T3> 1.8 pm > /2.1 mm x 5 mm °
k45 ¥ 1 ACQUITY UPLC® HSS T3 1.8 um» p 2.1 mm x 10 cm °
K458 8 R 30T -
FBEARp iR P AR EBRILT AR B TR A 4T

P& B (min) A (%) B (%)
0.0—-2.0 99 — 50 1 - 50
2.0 > 8.0 50 — 30 50 — 70
8.0 — 10.0 30 > 1 70 — 99
10.0 > 13.0 1 -1 99 — 99
13.0 > 13.5 1 — 99 99 — 1
13.5 > 15.0 99 — 99 1> 1

4
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#Fd4p ik 0 0.3 mL/min -

A rE 110l -

Ll T @(Capillary voltage) :

B+ v r g3 (BSI )4 * 3.5kV >
T Y i 33 (ESTHE* 1.6kV »

&H
??%51

A

# 3 R 8 & (Ion source temperature) : 150°C -
7% B3 E7E & (Desolvation temperature) : 450°C -
WOpHCY 0 3 £ F R @ Bl (multiple reaction monitoring, MRM) - #t
+ ¥~ B4 T R (cone voltage) £ 7t 2 sv £ (collision

energy)dr® — % % - o

2.9.2. GC/MS/MS -

Pz il 22.8.8 3 ?i#\ifl? doh FRARIE L2 R i 08 e 0 e 6
EBImL g FeRIKG AW Se » FEF A L R, V/V)
1 pg/mLAE ;% 7% 5~200 uL% 7.5 pg/mLp $R4E2% % 2 D10 ul > @ 4y
FElmL REHEY o BT FIEEEF LT i}ugﬂ | NS
Sk G i B2 ER 0 W 1F0.005~0.2 pg/mL2 A T fe
& o
FARK AT B A 4 m] g 2O
R 47 g tHP-SMS UIL fmg > 505 & 0.25 pm> P f20.25 mm x 30 me
K1t 48R 47 1 60°C > 1 min;
R % 1 40°C/min ;
PR 1 170C ;
R % 1 10°C/min ;
%8 1 310°C » 2.25 min o
#F# 44 F o 01 mL/min °

yE NP S V) DR
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2~ B8 & (Injector temperature) : 280°C -
2~ 258 (Inject mode) @ # 4 Jii(splitless) o
B Hs R REFRED > T0eV -
B RE R D 280C -
WORIECR L P E R RWR o WRIET HEEREN AL = o
3R IR R e F R T S R
A PRI RIERE LT EE S ViR Y 2L RE 0 KT S 2R
gk .
2.10. #FHEH%RE 7 2R
2.10.1. LC/MS/MS
HAE P R [2 4R 3r £ 10 pl > & Bl o~ e 4p & 47 ¢ 55 T F R
Py k29185 HEF AT ﬁ&%ﬁ;‘fés’iﬁ%‘%ﬁi%i& S E M 2 P
B2 5EF i 'JE'J#B“%%%%}&; B Vg2 BT A E N R

M:BfA T2 £ £ (9
2.10.2. GC/MS/MS
HAEPHRRIEARFRR LD pbo & B~ F AR 179 P iR
P %292 65 EEFA Wﬁ/fmﬁ—r?«% TR L 2 TP
2 5 £ F i plipstaps s 2 Vgmlz o5 T3 A R

e L R%2 7 2 (ppm)
WY & RFL 7 £ (ppm)= o
C:d AT mikERLTHRZ? & LF2 kAR (ugml)
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ViEPtelz 7 1%mpkz ¢ %3 R EAA(10mL)
M:BHaiT iz £ (2
PS5 CARHEES R LS R LR RS LR AP A
H(<100%) » 7 3 fo 4o

AT 5% B (%) F (%)
> 50 +20
> 20~50 +25
> 10~20 + 30
= 10 + 50

MRl AR R BRI A - A2 A2 o
2. A¥eEE D EETHEIE Y kG 1L GC/MS/MS & LC/MS/MS & 45 o
3. HM Y F RERBRLFLF TR R A

= /]§Je :

1. Lehotay, S. J., Mastovska, K. and Yun, S. J. 2005. Evaluation of two fast and
easy methods for pesticide residue analysis in fatty food matrixes. J. AOAC Int.
88: 630-638.

2. European Committee for Standardization. 2009. Food of plant orign—
determination of pesticide residues using GC-MS and/or LC-MS/MS following
acetonitrile  extraction/partitioning and clean-up by dispersive SPE-
QuEchERS-method. DIN EN 15662:2009-02 (English version).
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fo CBBRPFOUILEA N SRR 2 5 F R RS S 82 R B ULO/MS/MSE S )

A4 TEHFH e S 5 £ &' (ppm)
3 % v ‘e BRHS (n)> | CRATR |\ AL E | FRET (nD)> | CRATR | AL | 3
A B (m/z) V) (eV) A B (m/z) V) (eV)

1 |Acephate A 184> 143 11 8 184> 125 11 18 0.01 0.01
2 |Acetamiprid LR 223> 126 26 21 223>90 26 35 0.01 0.01
3 |Aldicarb LS 208 > 89 10 20 208> 116 10 8 0.01 0.01
4 |Amisulbrom % 3 468 > 229 20 16 468 > 148 20 50 0.01 0.01
5 |Azoxystrobin Iz 404 > 372 22 15 404 > 329 22 30 0.01 0.01
6 |Bendiocarb R 224> 167 20 8 224> 109 20 18 0.01 0.05
7 |Boscalid N 343 > 307 35 20 343> 140 35 20 0.01 0.01
8 [Buprofezin N 306 > 201 20 12 306> 116 20 16 0.01 0.01
9 |Carbaryl e i 202 > 145 22 22 202> 117 22 28 0.01 0.01
10 |Carbendazim B 192 > 160 27 18 192> 132 27 28 0.01 0.01
11 |Carbofuran e ik 222> 165 34 16 222> 123 34 16 0.01 0.05
12 |Chlorantraniliprole EES 484 > 453 24 22 484> 286 24 14 0.01 0.01
13 |Chlorfluazuron AR 540 > 383 42 20 540 > 158 42 20 0.05 0.01
14 |Clofentezine . 5 303>138 22 22 303>102 22 35 0.05 0.05
15 |Clothianidin ¥R 250> 169 18 12 250> 132 18 18 0.01 0.01
16 |Cyazofamid AR 325>108 20 20 325> 261 20 10 0.01 0.01
17 |Dimethoate SR 230> 125 14 20 230> 199 14 11 0.01 0.01
18 |Dimethomorph oS 388 > 301 35 20 388 > 165 35 30 0.01 0.01
19 |Dinotefuran T Ha 203 > 157 20 8 203 > 129 20 14 0.01 0.01
20 |Etoxazole iM% 360 > 141 35 35 360 > 304 35 17 0.01 0.01
21 |Famoxadone e 392 > 331 20 11 392 > 238 20 20 0.01 0.01
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F- SEBPEOIELEEZ NIEE L S E R R MR E 2 8 E T EPY(LC/MS/MST FF H79(H)

Rk TEHFH T+ 5 £ & '3(ppm)
3 % v ‘e BRHS (n2)> | ERATR |\ AL | FRET (nD)> | CRATR | AR | 3
A B (m/z) V) (eV) A B (m/z) V) (eV)

22 |Fenazaquin RS 307 > 57 30 25 307> 161 30 19 0.01 0.05
23 |Fenpyroximate B 422 > 366 26 15 422 > 138 26 32 0.01 0.01
24  |Fenthion RIS 279 > 247 30 12 279 > 169 30 18 0.01 0.01
25 |Flonicamid i R 230> 203 32 18 230> 174 32 18 0.01 0.01
26 |Fludioxonil ERAB 266 > 158 14 32 266 > 185 14 24 0.01 0.01
27 |Flufenoxuron EN 3 489 > 158 40 22 489 > 141 40 46 0.01 0.01
28 |Fluopicolide E 385> 175 29 23 385> 147 29 49 0.01 0.01
29 |Flusilazole B2 316> 165 32 26 316> 247 32 16 0.01 0.01
30 |Flutriafol E3nS 302>70 26 18 302> 123 26 29 0.01 0.01
31 |Hexaconazole B 314>70 26 22 314> 159 26 40 0.01 0.01
32 |Hexythiazox EF 2 353>228 24 14 353> 168 24 26 0.01 0.01
33 |Imidacloprid i 256 > 175 28 20 256 > 209 28 15 0.01 0.01
34 |Isoprocarb e 194> 95 18 14 194 > 137 18 8 0.01 0.01
35 |Mecarbam e 330> 227 21 8 330> 97 21 35 0.01 0.01
36 |Metalaxyl i 280 > 220 20 13 280> 192 20 17 0.01 0.01
37 |Methiocarb Nl 226> 169 22 10 226> 121 22 22 0.01 0.01
38 |Metrafenone e B 409 > 209 20 17 409 > 227 20 29 0.01 0.01
39 |Monocrotophos L% & 224> 127 20 16 224> 98 20 12 0.01 0.01
40 |Omethoate BT P 214> 183 20 10 214> 155 20 15 0.01 0.01
41 |Oxycarboxin T 268 > 175 20 16 268 > 147 20 25 0.01 0.01
42 |Pencycuron NS 329> 125 40 22 329> 218 40 20 0.01 0.01
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F- SEBPEOIELEEZ NIEE L S E R R MR E 2 8 E T EPY(LC/MS/MST FF H79(H)

A i TEHFH TS 4 £ &' (ppm)
3 % v ‘e BRHS (n2)> | ERATR |\ AL | FRET (nD)> | CRATR | AR | 3
A 4 3+ (m/z) V) (eV) A 4 3+ (m/z) V) (eV)
43 |Phoxim T ER 299> 129 20 11 299> 153 20 7 0.01 0.01
44 |Pirimicarb b i 239>72 28 18 239> 182 28 15 0.01 0.01
45 |Prochloraz #Fip 376> 308 17 11 376 > 266 17 14 0.01 0.01
46 |Profenophos i 373> 303 36 20 373> 128 36 40 0.01 0.05
47 |Propargite s % 368 > 231 15 11 368> 175 15 17 0.01 0.01
48 |Propoxur Z 2 210> 111 15 16 210> 168 15 10 0.01 0.01
49 |Pyraclostrobin B R AT 388> 163 25 25 388> 194 25 12 0.01 0.01
50 |Pyridaben 2iF A 365> 147 22 24 365 > 309 22 12 0.01 0.01
51 |Spinosad A By A 733> 142 50 31 733> 98 50 59 0.01 0.01
52 |Spinosad D B 8D 747 > 142 51 31 747 > 98 51 53 0.01 0.01
53 |Spirodiclofen LRSS 411> 313 25 11 411>171 25 14 0.01 0.01
54 |Tebufenozide /R 353> 133 13 20 353>297 13 8 0.01 0.01
55 |Tebufenpyrad B RTh 334> 117 52 34 334> 145 52 28 0.01 0.01
56 |Thiabendazole g 202> 175 45 25 202> 131 45 30 0.05 0.01
57 |Thiacloprid FEH 253> 126 35 20 253>90 35 40 0.01 0.01
58 |Thiamethoxam FiEx 292> 211 22 12 292 >132 22 22 0.01 0.01
59 |Trichlorfon R 257> 109 22 18 257>179 22 30 0.01 0.01
60 [Tricyclazole = FEek 190> 163 38 20 190> 136 38 26 0.01 0.01
61 |Trifloxystrobin Z & AT 409 > 186 28 16 409 > 145 28 40 0.01 0.01
I.S. |Triphenylphosphate  |Bifs = ¥ fig 327>177 40 35

10
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SR E2 R F2 S EF BRI S8 2R ULC/MS/MS § AT HE5Y)
A1 TE 4T 5 LA L& & "Y(ppm)
v ‘e RS (n/2)> | ERATE AR R | W RS (no)> | EHRATE | mRLE )| " N

A4 B (m/z) V) (eV) A i~ B (m/z) V) (eV)
Diflubenzuron il 309 > 289 -20 -10 309 > 156 -20 -10 0.01 0.01
Fipronil TR 435> 330 -29 -15 435> 250 -29 27 0.01 0.01

11
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AZ CFPRFGFESIBREE P IEREE2 SR B RE F8E TE 1RYGC/MS/MS)

LRk i TEHFH TS 4 2 &' (ppm)

I , W SRS (mz)> | FLdE A £ A SR (m/z)> b A
B2 L LA o o up N

A 4 3+ (m/z) (eV) A 4 3+ (m/z) (eV)

1 Aldrin G 263 > 193 35 263 > 228 20 0.01 0.01
2 Bifenthrin 45w 181> 166 15 165> 115 30 0.01 0.01
3 Bitertanol iR 170> 141 20 170> 115 30 0.01 0.01
4 Bromopropylate FTHLE 341> 183 15 341> 155 25 0.01 0.01
5 Bupirimate kN 273>193 10 208 > 165 10 0.01 0.01
6 Chlorfenvinphos s 267> 159 20 323 > 267 15 0.01 0.01
7 Chlorpyrifos 1§ 2 314> 258 15 314> 286 10 0.01 0.01
8 Chlorpyrifos-methyl i St EasS 286> 93 20 286> 271 15 0.01 0.01
9 cis-Chlordane cis-¥ % * 373 > 266 20 373> 301 10 0.01 0.01
10 Cyfluthrin FHE 163 > 127 5 206> 151 20 0.01 0.05
11 A -Cyhalothrin FAR 181> 152 20 197 > 141 15 0.01 0.01
12 Cypermethrin FR 163 > 127 5 181> 152 20 0.01 0.01
13 o,p'-DDD op-iFiFiF 235> 165 25 235>199 15 0.01 0.01
14 o,p-DDE o,p-if if % 246> 176 30 318> 246 25 0.01 0.01
15 o,p'-DDT o,p-iF iF P 235> 165 15 235>199 15 0.01 0.01
16 Deltamethrin ERk 2 253>93 20 253> 172 10 0.01 0.01
17 Diazinon = il 304> 179 10 179> 137 15 0.01 0.01
18 Difenoconazole # 5.4l 323 >265 15 323>202 30 0.01 0.01
19 Edifenphos Eh 173> 109 10 310> 173 15 0.01 0.01
20 alpha-Endosulfan o-% B 241> 206 15 241> 170 25 0.01 0.01
21 beta-Endosulfan B-% ¥4 195> 159 10 241> 206 15 0.01 0.01
22 Endosulfan-sulfate Z G S 272> 237 15 387> 1253 10 0.01 0.01
23 Endrin X EFF 263 >193 25 263 > 228 20 0.01 0.01
24 Ethion § B 231>129 25 231> 175 15 0.01 0.01

12
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AZ - FPRFFESIBREZ P IERE2 SR TR 82 TR 1Y GC/MS/MS)(H)

A e TE R H LA+ T & %" ppm)

SN , W IR (m/z)> | AR E W SR (m/z) > Fifg £
B2 L LA o o up F\F;‘%:‘

A H (m/z) (eV) A B (m/z) (eV)

25 Etrimfos P 292 > 181 10 292> 153 20 0.01 0.01
26 Fenitrothion Hod 277> 109 20 277 > 260 10 0.01 0.01
27 Fenpropathrin B 181> 152 20 265> 210 15 0.01 0.01
28 Fensulfothion AR 156 > 141 10 292> 109 15 0.01 0.01
29 Fenvalerate i Al 167 > 125 10 125> 89 20 0.01 0.01
30 Flucythrinate ESaa 199 > 157 10 451> 199 10 0.01 0.01
31 Flutolanil i E B 173 > 145 15 281> 173 15 0.01 0.01
32 Heptachlor H#im 272 > 237 15 237> 167 30 0.01 0.01
33 Iprodione %4 e 314>245 15 314> 271 10 0.05 0.05
34 Isofenphos I = 213> 121 15 213> 185 10 0.01 0.01
35 Isoprothiolane i 8 Fl 290> 118 15 290 > 204 10 0.01 0.01
36 Kresoxim-methyl o T % 116 >89 10 206> 116 10 0.01 0.01
37 Lindane w2 181 > 145 15 219> 183 10 0.01 0.01
38 Methacrifos PR O 125>179 5 208 > 93 15 0.01 0.01
39 Methidathion N 08 145 > 85 10 145 > 58 15 0.01 0.01
40 Myclobutanil Wi R 179> 125 15 179 > 152 10 0.01 0.01
41 | Oxadiazon Ry 258> 175 10 258> 112 25 0.01 0.01
42 Oxadixyl WAL 163> 132 10 163> 117 25 0.01 0.01
43 Penconazole B W1 248 > 157 25 248 > 192 15 0.01 0.01
44 Pendimethalin 5 7 [ 252> 162 10 252> 191 10 0.01 0.01
45 Permethrin BT 183> 153 15 163 > 127 5 0.01 0.05
46 Phenthoate FaEp 274> 121 10 274 > 246 10 0.01 0.01

13
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AZ - FPRFFESIBREZ P IERE2 SR TR 82 TR 1Y GC/MS/MS)(H)

A e TE R H T+ Z £ 1&'3(ppm)
I , W IR (m/z)> | AR E A SR (m/z)> b A
B2 L LA o o up N
A H (m/z) (eV) A B (m/z) (eV)
47 Phorate AE T ¥ 121>93 5 260 > 75 10 0.01 0.01
48 Phosalone F & > 182> 111 15 182> 138 10 0.01 0.01
49 Phosmet B 160 > 133 10 160 > 105 15 0.01 0.01
50 Pirimiphos-methyl Erg=a 8 290 > 125 20 290 > 151 20 0.01 0.01
51 Procymidone HiR e 96 > 68 10 283 > 96 10 0.01 0.05
52 Propiconazole 57 173 > 145 15 259> 69 10 0.01 0.01
53 Prothiofos I mg 267 > 239 10 309 > 239 15 0.01 0.01
54 Tebuconazole N 250 > 125 20 250 > 153 10 0.01 0.01
55 Terbufos F AR 231> 175 15 231> 157 20 0.01 0.01
56 Tetraconazole 7 57 336> 218 15 336 > 204 30 0.01 0.01
57 trans-Chlordane trans-¥ % -+ 373 > 266 20 373> 301 10 0.01 0.01
58 Triadimefon 23 % 208 > 181 10 208 > 111 20 0.01 0.01
59 Vinclozolin i3 ‘;:b ¥ 212> 145 25 285> 212 10 0.01 0.01
1.S. | Triphenylphosphate BEFL = F By 326 > 169 30
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