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XA ARTLERKR S Z—SERT A2
Method of Test for Pesticide Residues in Livestock and Poultry Products -
Multiresidue Analysis
Lig® PR AR 2R 0 h AL 2 PR GOFLES EATA
37 o
2. ¥ B > = ¢ R % QuEChERS = /2 (Quick, Easy, Cheap, Effective, Rugged,
Safe) # fe I f6 0 2 % AP K 47 B B OF F & (liquid
chromatograph/tandem mass spectrometer, LC/MS/MS) % 5 #p & 47
P B B 3 & (gas chromatograph/tandem mass spectrometer,
GC/MS/MS) 4~ $72. 7 % o
2.1. %%
2.1.1. %4 A 47 8 BT K
2.1.1.1. 3+ & ¢ 7 4+ i (electrospray ionization, ESI) o
2.1.1.2. % 45 % : Acquity UPLC® HSS T3 » 1.8 um » P /£2.1 mm x 10 cm » &
e % 5 o
2.1.1.3. %3 ¥+ © Acquity UPLC® HSS T3 » 1.8 um » P f£2.1 mm x 5 mm
R
212 F Ap k7 @ B R
2.1.2.1. 33 & ¢ T F 53 (electron impact ionization, EI) e
2122 K +7¢ - HP-SMSUIL g » 05 A 0.25 um > p /£0.25 mm x 30
m- & e
2.1.3. #4232 % (Blender) -
2.1.4. ¥ #-4%(Grinder) °
2.1.5. % it ke 5 B3R i 5 7 8 (SPEX SamplePrep 2010 GenoGrinder®) : 1000
pmid b oo B e B o
2.1.6. &« ¥ (Centrifuge) © ¥ i£4000 xgrs b > @R A ¥ E15°CrL™ o
21.7. % 5 k& %7 % & (Nitrogen evaporator)
22,3 E KRR U R BRACOEERES A DL RAFROEY AT E
Mo MEUTBBERAKITA BKBRS - B kAR
4% ~ primary secondary amine (PSA) - octadecysilane, end-capped
(C18 EC) % graphitized carbon black (GCB)354 #* & 47.% ; 4 3+ -k
(W R FEN25°CT E 18 MQ-em i ) 5 B R Y R RN
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(acephate) # 6078 (& 78 L & - ~ 2 = 2 & =) BEE = F [y
(triphenylphosphate, TPP)j $R4& 2 & o
23. BEZ
23.1. %< # : 15mL% 50 mL » PPH § -
232, g% 1 34/20.22 um » PVDF# % ©
233. 3% £¥L 1 25mL% 50mL > %4 o
2.3.4. 14 £ B3 F % (Ceramic homogenizer) " : # * Bond Elut QUEChERS P/N
5982-9313 > &\ r & o
235 5B %}f';éfﬂl(giz) FEOKFIpLAEd g2 mOKPERLA ] g o
23.6. % g g2 0 2 PSA375mg ~ & }\Ll f44%750 mg ~ C18 EC 250 mg
2 GCB45mg > % § = &£5mL -
LRIV ARBRWALER D G R -
E2I VR R FIERRY D L LEERE Y w L E o
24. B Apn i B
24.1. #%#4pi% A
Bo FESOmLE & 4 k450 mLiR & 15 0 4o r EEFEAR0.19 g2 U k]
mL 33X R EES > RSB PR IS B ARBRA -
242 B 4p3 %B ¢
P-% FES00mL > 4e » AEAE4%0.19 g0 B RELR £355 > g iR 0 P
Taik BT B4R R B o
2.5 FAREER R 2 Rl
PRARAZ F R ERE S 940 mg > HAEALE > T R fEST 25 250
mL > T3 pIREE R % > 30-18°CH#F £ 713 o
251 P~ P SRE R > T B4R LTS5 pg/mL > B TE2.8. SR W
o2 FRAR IR R o
252, B~ i B P IEE R 7 @A IS pg/ml o #2008
LC/MS/MS % 45 # z_ ph RFE M2 % o
253. B 2 PR R 0 P OBR ﬁ?’ﬁ 1 7.5 pug/mL » & i¥2.9.2. &
GC/MS/MS & 45 % 2_ [ FRAE IR 7% o
= IR
2.6.1. 3 1% 2 & i3
S kR 10 mL# & #5990 mLiR £ 355
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2.6.2. 7 fF 1 & & (11, vV ik
BAmE R R L (V)RR o
2.7 185 k2 el
271 PR EHRYREEE N25mg > HrREf T > M W ET L F 125
mL > 1% 5 AR ik o 20-18°C#F sk pTz o Poif AR Rk T R AR
I 1pg/mL > &%2.9.1. & LC/MS/MSA 5 * {2873 7%
272. >R EHRYARESE 925 mg o AL UAMELDTE RBfED T
FA25mL v T ARE R o ST-18°CHE R pT i o Pl J%A@Jﬁ;& N
Ak e se(lil, V)RR AR L 1 pg/mL > #172.9.2. 8 GC/MS/MS 4" 41
AR AR o
28 Wiz W
Rt REE > 10 g HREA T BAS50mLgEe g ¢ o S fS e » 7
1%pAs e 2. o % 7% % 10 mL % 75 pg/mLp 345 %73 7% 10 uL > £ & A 4c » 1§
m:;mww FE R Fre g E o T EARTES P LR
BB BB R e R R 0T 127 1000 rpmidk i 2 4 E el iR T ]
A 4TS > HT15°C 5 4000 X 1A 48 o B S ml o @A BT K o B
T L h B ? V-1 3% -3 %;ﬂ@ti&;‘fi’a%‘rﬁ&s 121000 rpmik if & 12 £ g7
FEF 1A > *215°C > 4000 Xg@ﬁa»SA\éﬁ e B Filml o 2§ FRG
Wldz > mEHF T FRImLIAfE REHT > KRSl TRzl
LC/MS/MS % 47 o ¥ B~} ,Fi,,zlmL M F FRAIMFC ORGP T
e (L, vv)iaR1ImLiAfE » REHE] » CRMEiBig > BTkl
GC/MS/MS %" 47 ©
20 AF T Ptk £ M2 GiF
2.9.1. LC/MS/MS :
Perd el R28EDBWAF ) RS2 E PR A EE
P-lmL > ™ § FeRIbldg > & Bl4e > f 27 5~ 1 ug/mLiR8E3 %5~
200 pL % 7.5 pg/mLp 3845 802 % D10 uL - @ A 5 1mL > R &35
ao@TﬂﬁﬁgﬁAﬁ,Trg%ﬁxmﬁ}w B L
Wiz kR > @ 1¥0.005~02 pg/mL2 A5 ™ fete £ 4 o
AR R AT B B ET A 7R i 2
3 E 1L ¢ Acquity UPLC® HSS T3 > 1.8 um » P 4£2.1 mm x 5 mm o
% 174 ° Acquity UPLC® HSS T3 » 1.8 pm » j j£2.1 mm x 10 cm -
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K158 B R 1 30°C -
504003 0 Ad 2 BIR 1T SIGE 1T R A 4
¥ FF (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 — |
13.5 - 15.0 99 — 99 1 1
#F e 4p ik 0 0.3 mL/min e
~% 10puL -

e
£ g 7 & (Capillary voltage) -
TR+ v 1 g (ESIN)$* 3.5kV >
TS i S (ESI)E* 1.6kV o
&=+ JFE A& (Ion source temperature) - 150°C o
% 432578 & (Desolvation temperature) : 450°C o
woRHCY 1 2 £ K & 1 P (multiple reaction monitoring, MRM) - =+
¥ - i $ 44 T R (cone voltage) ¥ fi & & £ (collision
energy)4r — % % = o
2.9.2. GC/MS/MS -
Porod fedl o 2.8 8 WA e p IR R R ,F %o A g
BlmL > 0§ FeRIBIg A WA > FEFM DR =, vv) 0 ]
ng/mLAE 7% 7% 5~200 uL % 7.5 pg/mL p 3845202 7% 5 10 L - @ 48 4%
S1mL B &385 o T AEREFAI )*I‘u;i Bo&gp IR B2
BE G AE Y 0 Bz kAR > B170.005~0.2 pg/mLz A F T etk £
FR AT A 4R R O
R 474 * HP-SMSUIL ‘g > 5 R 025 um > /2025 mm x 30m o
K %‘r"g m.)ii A& 1 60°C > 1 min ;
28 % & 0 40°C/min
& 1 170°C ;

g 5 0 10°C/min ;
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HF 2 310°C 5 2.25 min o
HE4p% F nid ¢ 1 mL/min -
A ~& T lulo
L~ BB & (Injector temperature) = 280°C
2~ #1534 (Inject mode) @ # 4 Jix(splitless) °
LN R FRESPEED S T0eV o
B+ RUE R 280°C o
BRI L S E R BB WRIAEFHE RN B0k = o
3RS ERT TR R EER
A P EPITER AT A AR T R OY 2 RE W TF AR
[ =

2.10. Eulip i 5 BT

2.10.1. LC/MS/MS
HAEPRRIZ RS R R L10 L » & B ~ e dp & 47 8 95 03 &
P 29L& REE AT R S RER R TR AR LF YR
25 EF EWRAREAS 8 RVER 2 0 T RT AR E SR R
LR¥2 7 E(ppm):

CxV

w2 REFZZE(pm) =
Cid AT " REEARTRZ? & L #F2 kR (ug/mL)
VPt 2 1%??’&? o %%k A8 (10 mL)
M: BHAr iz £ £(2)

2.10.2. GC/MS/MS

LSS 3| EX I ST
¢

luLa /47\‘;1‘ T )\S!“ *E]}é]’}’frg BEF%‘FF%,?Q
)I&‘ﬁ;l’?’lﬁ*%'g/p”’?bﬁ_ld/i 2 F R

» 2292 5 FEE T AT o

2 5 EF R RIAPHEET S ATIERZ > T RT A E N R
LRE#%2 7 £(ppm) :
ety LEE2 5§ S

M

C:d AT mikERRLTHR R & B F2 kR (ug/mL)
ViR R P I%RMKL C 5B

B R 'gg'ﬁ (10 mL)
M: B A a2 & £(g)

S AP AR LR HE LR YT R R fiAa
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(£100%) > 7 3§ 4o -
1 EHALT 5 R (%) ik A1)
> 50 + 20
> 20~50 +25
> 10~20 +30
< 10 + 50

Ll AR FZ TR R - A2 % A= o
2. MEER T EATH T ik F K3 L GC/MS/MS - LC/MS/MS 4 47 ©
3.8 R PRBRE R LS TR e 4R

P 1}% :

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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ORI 282 78 1R L(LC/MS/MS T d 5 H5%)

o CHEPEBMLER PR SL S LR R
> E

44 3 £ 4 ¥ TS £ &' (ppm)
5 = v ‘o W ERALT (me)> | BT R | RS R TSRS ns)> | e AT R | mian B i | po
A H+ (m/2) V) (eV) A 4 B (m/z) V) (eV)
1 |Acephate RIS 184 > 143 11 8 184 > 125 11 18 0.01 | 0.01
2 |Aldicarb e 208 > 89 10 20 208> 116 10 8 0.01 | 0.01
3 |Bendiocarb % 224> 167 20 8 224> 109 20 18 0.01 | 0.05
4 |Carbaryl 4 (%A 202 > 145 22 22 202> 117 22 28 0.01 | 0.01
5 |Carbendazim b % 192> 160 27 18 192>132 27 28 0.01 0.01
6 |Carbofuran o (E- 222> 165 34 16 222> 123 34 16 0.01 | 0.05
7 |Clofentezine Fu bk 303> 138 22 22 303> 102 22 35 0.05 0.05
8 |Fenthion S 279 > 247 30 12 279 > 169 30 18 0.01 0.01
9 |Flusilazole EpE 316 > 165 32 26 316 > 247 32 16 0.01 0.01
10 |Mecarbam i e 330 > 227 21 8 330 > 97 21 35 0.01 | 0.01
11 |Methiocarb B R 226 > 169 22 10 226> 121 22 22 0.01 | 0.01
12 |Methoprene ipT 279 > 81 24 24 279> 95 24 22 0.01 | 0.01
13 |Monocrotophos | % % & 224> 127 20 16 224>98 20 12 0.01 | 0.01
14 |Phoxim = F 299 > 129 20 11 299 > 153 20 7 0.01 | 0.01
15 |Pirimicarb e 239> 72 28 18 239 > 182 28 15 0.01 | 0.01
16 |Prochloraz Hip 376 > 308 17 11 376 > 266 17 14 0.01 | 0.01
17 |Propargite Tk g 368 > 231 15 11 368 > 175 15 17 0.01 0.01
18 |Propoxur Z 2 210> 111 15 16 210> 168 15 10 0.01 0.01
19 |Spinosad A B EH A 733> 142 50 31 733> 98 50 59 0.01 0.01
20 |Spinosad D =2 D) 747 > 142 51 31 747 > 98 51 53 0.01 0.01
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Fo SFMANE 23 RER P IR 2 R R Sk LE R PYLC/MS/MS I HF 50 )(H)
> A5 g TR TS £ &' (ppm)
5 = o oy [PRES > ERETR| MELE [ BRES (o> eRETR BREE | |
®’ > S ?
" T labasen | ) | @) | arEsen] © | @) T
21 |Thiabendazole | i3 202> 175 45 25 202> 131 45 30 | 005 | 00l
22 | Trichlorfon i 257> 109 22 18 257> 179 22 30 | 001 | oo
23 | Thiophanate-methyl |7 # 5 %5 | 343> 151 40 27 343 > 268 40 17| 001 | 001
L.S. | Triphenylphosphate |#4f = ¥ fig 327>77 40 35 - - - - -
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CAEBR R E2 5 EF RIS 282 T B RYLC/MS/MS § AT BN
4 e TEHRTH T4 5 £ #%'(ppm)
— S IR (m/z)> | BT R | AR B | SRS (n2)> | BT R | AN o -
E = > U P,
v T apasmn | W) @) | arsims| W) (V) mE
Diflubenzuron <173 309 > 289 -20 -10 309 > 156 -20 -10 0.01 0.01
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22 S FPEHGE6ELEZ NIRRT FE R R PH 28k T E 1E'YGC/MS/MS)
45 P TR YT 4 TS 2% & "Yppm)
SN . W SRHLF (m/z)> | R £ SRS (m/z)> | R
#e ot ‘et g g o m
A ¥ 3+ (m/z) (eV) A ¥ 3+ (m/z) (eV)

1 |Aldrin P& 263>193 35 263 >228 20 0.01 0.01
2 | Chlorfenvinphos PO S 267 > 159 20 323 > 267 15 0.01 0.01
3 | Chlorpyrifos ERANDS 314>258 15 314> 286 10 0.01 0.01
4 | cis-Chlordane Ccis-¥ % * 373 > 266 20 373 > 301 10 0.01 0.01
5 |Chlorpyrifos-methyl | ® FL g 274> 286> 93 20 286> 271 15 0.01 0.01
6 |Cypermethrin FoR 163 > 127 5 181> 152 20 0.01 0.01
7 |op-DDT o.p"-if iF % 235> 165 15 235>199 15 0.01 0.01
8 |Deltamethrin ERR 253>93 20 253> 172 10 0.01 0.01
9 |Diazinon = 304>179 10 179 > 137 15 0.01 0.01
10 |Dimethipin £z 118 > 58 5 124 > 76 5 0.01 0.01
11 |Edifenphos EIaN0 173 > 109 10 310> 173 15 0.01 0.01
12 |alpha-Endosulfan o-% # 241 > 206 15 241> 170 25 0.01 0.01
13 |beta-Endosulfan B-= # FH 195> 159 10 241 > 206 15 0.01 0.01
14 |Endosulfan-sulfate B I 272>237 15 387>253 10 0.01 0.01
15 |Endrin X% 263>193 25 263 > 228 20 0.01 0.01
16 |Ethion CRIS N 231>129 25 231>175 15 0.01 0.01
17 |Etrimfos P O 292 > 181 10 292 > 153 20 0.01 0.01
18 |Fenitrothion EL A O 277> 109 20 277> 260 10 0.01 0.01
19 | Fensulfothion AR 156 > 141 10 292>109 15 0.01 0.01
20 |Fenvalerate ERhdl 167 > 125 10 125> 89 20 0.01 0.01
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22 FPEHFGE6EPLEZ NIERE D FE R R PIE 28kE: T E R YGC/MS/MS)(F)
45 P TR YT 4 TS 2% & "Yppm)
SN . _ SRS (m/z)> | R SRS (mz)> | R B
A < L = L = e PR
A 4 B (m/z) (eV) A 4 B (m/z) (eV)

21 |Heptachlor & 272 > 237 15 237> 167 30 0.01 0.01
22 |Isofenphos EPgES O 213> 121 15 213> 185 10 0.01 0.01
23 |Lindane w2 181> 145 15 219> 183 10 0.01 0.01
24 |Methacrifos NI O 125>179 5 208 > 93 15 0.01 0.01
25 |Methidathion Bl O 145> 85 10 145> 58 15 0.01 0.01
26 |Permethrin Rk 2 183> 153 15 163 > 127 5 0.01 0.05
27 |Phenthoate FEn 274> 121 10 274 > 246 10 0.01 0.01
28 |Phorate AB T 121 >93 5 260 > 75 10 0.01 0.01
29 |Phosalone A 182> 111 15 182> 138 10 0.01 0.01
30 |Phosmet F R 160> 133 10 160> 105 15 0.01 0.01
31 |Pirimiphos-methyl I 290 > 125 20 290 > 151 20 0.01 0.01
32 |Propiconazole I sl 173 > 145 15 259> 69 10 0.01 0.01
33 |Terbufos F AR 231>175 15 231> 157 20 0.01 0.01
34 |trans-Chlordane trans-¥ % * 373> 266 20 373 >301 10 0.01 0.01
35 |Triadimefon = 208 > 181 10 208 > 111 20 0.01 0.01
36 |Vinclozolin ;9 ?jp » 212 > 145 25 285>212 10 0.01 0.01
LS. | Triphenylphosphate | ##fi% = ¥ fig 326> 169 30 - - - -




