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REMPI7TIHRERE DN E 2R

HE T BaEs BRRE Sk 1aR
MRk ARy’ MaEEed LT A

RS E BB AR A TR B O R Y B Y BT

W B

AHF 95 4% Fl QUEChERS AT J& L 7L AZ 45 B AR & 2L Al AR B AT B I H 545 - ST R
HERFARZ TR PRG RSB TR - FERBOMNTIECN), YAEEF
1578 2 2 A MCPA ~ = #& t(triclopyr) » 35311778 B 28 8 AT M B8R 77 ik 4R 31 RO i o RAF
RAMIRERERE N LHRA S LIRS AFRIE > SRR Bo¥k
G kR R &R T R K 0 R AR B AN B AL B B =4 IR A B R X R IO
VAMERR M R pHAL 5 IR IR A 25 483 b F primary secondary amine & YA JR NI
FRFAAR o HERERBET > ABRRBALYT P 0 mEN60 - 140%2 B -~ 4 17
15BN 20%Z R EARA16°A ~ Sk F AT P A58 - ST P A 14°8 -
FBEINE P AH16%8 - T EARRIE S 0 HARHM - HELL L4001 ppm 5 $H.40.02
ppm ; %X#8.2%0.05 ppm 0 VAT ik EAT164F T E E SRR 0 R I B B R
WiF0.036 ppm * FF A2k B R BE IR G AR EARE

RAf2E - BZE - QUEChERS - EBa ke RIBE T BRI E R
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]
WREEEENEHE - DEASEZE R
JRUBg B A5 Ry R - S RIEWIE] E R AT
& (ERAEE R R R R (R IR R L 2 2 v
H » AR A TEFIE 10749 5 12 H S B 55
107130230957 /N 5B 1 & B ST RE 75 37 2 A e
O BRI RERYE R B R
rEEASERI380FE - BiRE R R E L 2K
B & 1T ECE BT » 0T RS g T 5 Th
AR BRBEZE -
ELERGE A S AT ERT R A - R R
PRFER S o R A R B AR 0
o O B T O 0k b AL HL R (R A B A

|

FfE F & © 20034F Anastassiades® A? > £
FIQUEChERS (Quick, Easy, Cheap, Effective,
Rugged, and Safe) /5= - EHEEIABE LB HEITH]
Je PR A ZE R FH A B - AMEEINETEEBI
A R AT R R A FEI A A — DA b s
LR B PR ] R BB T T R S 5 e o R T8
Hoth TEN2% -

R A (AR T - FHILLE
[ i Ry 1 RAEE A RE B B - i b
o KIEOE R D A B R W HD AR RS RO
JEHTEIE RN (M AR B e (a5 - 3T
AR E R i N8R R - RAEETE
P SUHET R VB R A B A I A ER
HEHRCEZEARELZ 2l - - A
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RALSEVIITEE R ST

PdE o FRENEEREE L EHER
FE R Hppm (H &7 )iz ppb (HESZ
—) e

AT Rt B & L EE Y& B E (DU T
BEZYAHZ "BLTPRYEEERE TE -
LR SN HEGS) ) O GV ECN)
R R FISTHESE - T TEZ e HE &
R - LR AT RAE - IR 1 E
FHIT A ZEMCPA K = & L (triclopyr) & 75 AT AR
ATTEON) » DAL —EEH w8 ol fnks
T3 MERTTECN) BRAEB B B bz B
FRELZ 2w TIFHZETE -

MFERTTE

— ~ 1RRERIR

AWHFERT R L 22 e s i IR B A Y
fE It RERE - 22 a e R i
% HIEME ROE B HET B S T AR
Zhgde o TEREEM KA A AR
B R R EEA: ~ Rath - BURAE R EER
FHAlE - HLEF 160 -

= AEREERSM

fr B 1 A E i 50 56 32 (chlormequat)
(FiFE99.9%) ~ E i (cyromazine) (fliJE
99%) ~ I H (imazapyr) (F1/99.5%) » 1
5i & (quinclorac) (FHE98.2%) K MCPA (&
99.8%) (AccuStandard, USA) ; %%%(dodine)
(£ 98.97%)  mi#[# (ethoxysulfuron) (fifi
f£97.5%)  imazapic(fif£99.9%) + J4 JIfA
(naled) (#/%£96.2%) ~ 75/ (naptalam) (&
99.8%) ~ prothioconazole(fif£99.9%) + BXZR
FREE (oxolinic acid) (FEEE95%) ~ — ~ VUHf(2,4-
D) (f/£99.9%) ~ Fi#FE A3 (gibberellic acid)
(PEE94.7%) ~ MMEEE(MCPB) (#£99.8%)
prohexadione calcium(#%99.5%) & =& [k

(triclopyr) (fi£99.9%) (Sigma-Aldrich, USA) ;
WiFE = A EE(FiE99.5%) (Dr. Ehrenstorfer,
Germany) : FHERGAZER) ~ BEEE B2 GRLEEAR) »
R B (AR Bk fe ZHE (RAHTE HTk) (Merck,
Germany) ; & HE/KIREEEE - EALER © BEEETREN
R R G 519(8/2/2/1 » wiw/w/w).Z ZEE A
¥37] ~ & primary secondary amine (PSA) 150 mg
SRR $£900 mg 2 I LRI » ZPSA150
mg 5 HHE S 7900 mg (E/KIREEEE © GCB
=19:1 » w/w)ZEFLR AL » ZPSA150 mg »
7K FZ $£900 mg K C18 150 mg 2 iFA LA il
I » FPSA450 mg /K IiEL££900 mg.” &5
LRIV B P25 B FH (Agilent, USA) 5 15 mL
K250 mLEfE (& (Labcon, USA) 5 1 mLIESF&f
f&i(Terumo, Taiwan) ; PTFES & =0 E(ER13
mm * L1£0.22 um) (Merck, Germany) °

= BEARE B

M5 3 ZFE (chlormequat) ~ 2 F
(cyromazine) * % %i(dodine) » K FE
(imazapyr) [R50 5 (quinclorac) + MCPA 2 =
F L (triclopyr) ¥ i AR E 251025 mg » KT
TE » 3B DAR BRI AT E 5 225 mL 5 HUAR
% (ethoxysulfuron) * prothioconazole * B{ZZ
FEWE (oxolinic acid) » — ~ VUh(2,4-D) » Zngs=
A3 (gibberellic acid) 5 145 (MCPB) %] 18 FH 2
K425 mg » FETERE » 53 HIDLZRBVE R
WEARZE2S5 mL ;5 Hlimazapic ~ /571 (naled) 52
FM1F# (naptalam) FHE AR HE AL 24025 mg » 8
MEREE » 43 B LA A I E 25 2825 mL 5 HY
prohexadione calcium¥f A FIAZH#E 14125 mg »
FETERE - DLABEF/KiARE N E A 225 mL
VE R AEAE Y - Fprohexadione calcium/fZyE i
W B TSN - HEREUE IR PR -20°C
BT - AR ICE R SRR S - DLZiE
MR pg/mL - (FRIREEA -

FEHV % = 7K F8 (triphenylphosphate, TPP)
IR R N ISME Sh940 me » FEHEREE - DL



E

BEVARRG E A 250 mL » (FREIEERRT -
RPFFEIR-187C - Iigh FH ey HO & P AR B I
DAFF SRR R 225 2 50 ng/mL - HE(E A ST RRME S

BRI R 2HEE

(—)fEdak i
8 = FOR AH E AT # (ACQUITY UPLC
I-Class, Waters, USA)¥& firl 88 Ik =& 3
f#2(Waters-TQ-S micro, Waters, USA)E
7oA 5 BT V5 8 A 7R T B 1k 5 =0
(electrospray ionization, ESI) ; &t
CORTECS UPLC C18 Column (1.6 pm *
W&2.1 mm x 100 mm ; Waters, USA) ; f&
F#EHECORTECS UPLC C18 VanGuard
Pre-column (1.6 pm * A{€2.1 mm x 5
mm ; Waters, USA) °
F Tk B B (Millipore milli-Q,
Millipore, USA) ; B/ (Allegra 25R
Centrifuge, Beckman Coulter, USA) ; fi&
R & 5 (Vortex-Genie 2 mixer, Scientific
Industries, USA) ; WA IRHHEEE(MG-220,
EYELA, Japan) ; 8398 23 (Blender,
Retsch, Germany) ; ¥ f%#(Grinder » 28
REEMEERAA > 58) s s
T I P I ¥ 25 #%(GenoGrinder”, SPEX
SamplePrep, USA) °

(=) 788 1= RCRE WRUAH g AT 5 Tk S 3 % (ultra -
performance liquid chromatography - tandem
mass spectrometer, UPLC-MS/MS)Z 228§
RIE
FAllE ERE - BB L IERE T B35
kv~ BT LEEE TR0 kv 5 AR
BIGE E 5450°C 5 BETIRIRAE f5150°C 5 HE
RSB TTH R30 Lihr 5 VA BHE BT H R
900 L/hr ; {EABSRE RS2 uL ;5 EITERER
FER30°C -
B ARSI BT 7K499.5 mLEH0.5 mLHH
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S A T TR SRR T TR RS

&x—  REETE BRI E R4

Time (min) A% B %

00— 20 99 — 50 1 —50
20— 80 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 11— 1

A: 50.1%H B 5 S mMEE Rk #%2 LRET7K
B: &5 mMPAS R $4.2 TS

BRIEG TR - INAEERES£0.19 g » AR
&5 DIERGETE - BRE0.1%F R K
5 mMESIE 4.2 BTk 5 BhFEB R Y
500 mL » I AES#$20.19 g - AR S
757 DAEBSEE - (RS S mMESFE %
S AR Z PR EIT T -
RIS =00k 26 B2 S B (multiple reaction
monitoring, MRM) » {EHIEfEF % ~ JERHE
ERIR_ -
7 iR AR
RN EEGE S EZGFEIIE 2
g0 ¢ o FEHEREE - BEREELE TS
B R e 2 I RE S gR2 g v KETE
WE  BEREECET AT ZEBET7K10
mL » REWEE20578# - MAZ1%FHEZ L
Fi&/FHEE(4/1, v/v)ET 10 mL K250 pg/mL A E
HEYEIR10 uL - IREBRERFINARZEITE A
VIR - & R0 ES - FEENEIY
IREHR » B 1E RGO - DA A AR
IR E 1000 rpmiE 15088 - FA15°C »
3000 xgB 055388 o B &6 mLinA &b
M ODET  BRRER SERE SR
FHERR A BB F S PSA 150 mg R /KA i 6%
900 mg.Z IF LM IR ZPSA 150 mg ke W [t 1
EH1900 mg (HE/KIRELEE © GCB = 19:1 » w/w)
LR BN - BER R 3 PSA 150 mg
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RALSEVIITEE R ST

x= - MBS AR EMER BN R ERF17RREZ SERERAEX2H

TE T E PERET-E
L (RS RIBGHE T (n/z) > JERRHERE ARG ERET(n/z) > SEREHERE RHAE
EVEETmz)  BNV) E(V) EVEETmZ) BEV) EEV)

TEHETRE X

Chlormequat nEHR 122> 059 37 20 124> 065 32 18
Cyromazine BT 167> 125 30 18 167> 108 30 20
Dodine e 228 >060 30 25 228> 186 30 20
Ethoxysulfuron no [ 399 > 261 24 14 399 >218 24 24
Imazapic - 276 > 145 45 36 276 > 163 45 31
Imazapyr RIHE 262 >069 27 26 262> 086 27 26
Naled VEFAL/N 379> 127 24 36 379> 109 24 42
Naptalam S I 202> 144 14 9 292> 149 14 22
Prothioconazole S 344 > 189 13 20 344> 326 13 12
Oxolinic acid BRI 262> 244 25 18 262>216 25 30
Quinclorac i 242 > 224 25 19 242 > 161 25 33
triphenylphosphate® Bk = KEg" 327>77 40 35 - - -
BT

2,4-D U 219> 161 23 15 221> 163 23 15
Gibberellic acid FhEE A3 345>239 30 18 345> 143 30 40
MCPB pijafE 227> 141 15 12 229> 143 15 12
Prohexadione calcium S 211 > 167 5 12 211 >123 5 9
MCPA > 201> 143 26 15 199 > 141 40 16
Triclopyr - 254> 196 19 14 256 > 198 15 10

¢ PIERHRELY,
" B REERE T

K FRER$£900 mg R C18 150 mg i L#
I s Z4Ehe a5 & PSA 150 mg R W R & 7
900 mg (HE/KFRFEEE : GCB = 19:1 > w/w).Z1F
(LB F Z PSA 450 mg b fE/K RS $£900 mg
IR BNV » DA rsnd E a it I I 25 A DL
1000 rpmiR #2138 % - [215°C ~ 3000 xg B
255748 o B 3SR mL - DLERWERE - 78
HY LR EE 1 mLiAfE - DUERROEE - fEERS
T’ -

75~ HER AR BR (validation)

(—)YEHEFE (accuracy) S G2 & (precision)

SRS AR A B R ~ 2203~ Bk
e S ik A 22 s R o (AR K2R
Fhmagrh B2 S & 50.0150.05 ppm *
KA R g5 & 50.025£0.1 ppm - %
Fighs RS 2 550.0550.2 ppm &
E2057 8 - KB R TR B
BB BET3EE R - Rtz
MEHEFE (accuracy) AR /R - FEEE
(precision) AE 8 2 8 BLARHERTR - 210
BEE T i LR T MESOH
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AL TR SRR R T TR RS

CMEFTRVAS -
(CEB VLA E A BUE

Iz e ARBEPPRIEE AT ~ B
SLZ GBI - I EETR] mL - DIAR
WZRIEZ - AACEEFEE » 1 pg/mLIEHE
VA2 ~ 5~ 10~ 50 ~ 10052200 uL k25 pg/
mL A EAEAE 10 ul - BERSFE R mL
EERG - AR EE % PIUPLC/MS/MS
ST A R R L I T AR b - B
JEZ & AR - 81{F0.002-0.2 pg/mLZ
BV &R -

m R

—  EREHBE T

FI FH #8 151 30 BE W& MH T M7 AR B B RS
(UPLC/MS/MS) &L % 5 [ JE B IS =X » 4371
PR TH RS R B R R - BE 25T
Bt B EYIRET - DME Ry E 2B R E Mk
T oo 17 RSB FME 2B IE
MRM & A7 20— Frx o

= FENGER

K 2 HERGE L 2 KB REE " &
Lk T 2 ERURE |, © > HTELHEEY
S BT RS 5 i S R R - el
AT HEDEE A - EEEREFERT -
A2 #ZSANTE/11813/2017 02 Ji#i » [BIIR
TATIR60-140% » #71% [E1 57 712 =02 AH B AR 84
(r)FEKF20.99 » EIE M2 8 BARE(CV %)/ N
20% ° & =GR (limit of quantitation, LOQ).Z &
RIS R SR 2 ARR R - R
MR TR ~ iR A B R E R - BT
i PRI ER R AR L = 10 - B EIRE
FEEEGG LEK -

IR R ~ SEEM R - BER
FHAEE N IME IR (53 51/50.01 ~ 0.01 ~ 0.02

20.05 ppm) K =R (53 51450.05 ~ 0.05 ~ 0.1

J20.2 ppm) Z 175 VE SRR SRR UE HETT (R H

(intraday)st g » DUHIEF L) B g B 5L 2

FFE - R PSSR e b i ik 2 e

R (accuracy) ~ 18 & (precision) 2 iE &= iR

(LOQ) -

CERREEE
ph R A B DUERE AR RETHE
fE SRR 0 A LR BT EGF LA B
R AIH > prothioconazole20.01520.05
ppmiIN IR Z R BRI 1% » H 58
FAREEE S 25% o T EER 1 6TE R ST F
(LIRS - 2RI Z [ERY
TIIR63.7 - 102.6%. 2 [H » 8 BAREE /N
20% » FE VLA AR SR FER R E(r) BRI
0.99 ; TEF LI BIEE T - 2R R IR E
Z BRI 629 - 100.3%.2 [ @ BrJY
JIMA (naled)FA0.01 ppm AR IIHEFE & 8 FL{ZA
HF520.2%50 - HERREE S B SRR/
220% » EEVCEC i EARFERA R 8 (r) B K
20.99 o RSB BB - FTLAE
=4 TR O o i PSS R R (Y vog 1] e b S
REHE - FRAIER= -
CE R EEE

BBk FRIEEE DL O SR E R R ETT
B - FEREER 0 20.01520.05 ppmiANll
BT » prothioconazoleA1F{ LR 1L IF
(L BILZ R - EECRE R EE R R
FAR TR B AR A (K 550.002 pg/mL - U
RS B f 3 BLREL 5 Y ST (naled)
L EIEE T - BRI R54.3
F258.7% » EFLI BINEE T » BElR
A E67.05:51.5% ;5 T ok 1 5TE 224
AL BRI T - 2R IR E 2 [EeR
I 1869.4 - 99.3% 2 [ » R EAREE /N
220% -t EARAE R (R 30(r) B K R0.99 5
TEF L BINEE T - BRI 1265.0
- 98.4% [ » B EARHHE/NR20% -
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RSV Ul

Chlormequat Cyromazine Dodine Es+
Ese ES+ 226 > 60
122 59 167 > 125 PPridvred
100 ot 593304005 4 2z ™
1 181
L= % %
0~ . - min 0 - min 0L - - - = min
025 0% 075 100 125 150 050 1.00 9.00 9.50 10.00 10.50
Ethoxysulfuron Imazapic mazapyr
ES* ES+| ES+|
309 > 281 278 > 145 262 > £9|
) 1.676e+00T 100 6.294e+006| 1.040e+007T |
] 706 302 267
% % %
o + min| 0 et T . min| 0 T r T Ly min
100 150 8.00 850 250 300 350 4,00 200 250 300 350
Naled Naptalam Prothioconazole
ES+ ES+
379> 127 202> 144 344> 189
137504008 40 6.74Be+008 775604005
'I 547 ] 395 ] .38
s1 % %
] ] 1
ol - - min 0 T et : mn 0L - - - - — min
500 550 600 650 | 3.50 4.00 4.50 5.00 9.00 950 10.00 10,50
Oxolinic acid Quinclorac 24D
ES+ ES+ ES-
262> 244 2425224 219> 161
- 7.4886+007 170204006 0 8.70%e+004
] 323 ] 303 0t 444
" . l "
0L T T T min 0 min 0 . i i min
250 300 350 4.00 250 300 350 400 4.00 4.50 5.00 550
Triclopyr Gibberellic acid MCPB
ES- ES-
254> 196 U5 » 230 227 > 141
2 284464004
0] gag 100, 285 1007 779
% % %]
0 min 0 - min - . T min
500 550 800 850 250 300 350 4.00 7.50 800 850 9.00
Prohexadione calcium MCPA
ES- ES-
211.0000 > 123 199 > 141
1.7532+004
1007 332 100 4.80
%l -
0 - A na min| O T . T T T T min
3.00 3.50 4.00 450 450 500 5.50 £.00

B — - e eeRAEEAT B E L E T 7IR B EEIEER200 ng/mLZ MRMERE

SRR () RR0.99 - HIAE
%ﬁﬁ$ HHARE T LR BIEE 2
i o {5 S ER IR B2 A R R v
& FTLUE EMRATEEE - B E b
B At A a Al » FFanZRry -

EREEE

ﬁ@% ME*W%W% ﬁ$’%
fﬁfﬁ@fb*ﬁjﬁ]lllZ%%%%ﬁ E%{W
F(cyromazine)Z [FI #5351 £ 59.8 K
59.0% 5 JJIFx(naled)Z [BIHLER 53 Bl F5 8
F24.4% ; prothioconazole Z [AI 3K 53 Fl By
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TSR AT Tk R

» FRERREEHIRNN0.01520.05 ppm Z17IRRZER AR - LUFA LI BRI R IR 2 T EuL

R BREBREEMR

FLR AL F Lk il
5 0.01 ppm (n=3) 0.05 ppm (n=3) 0.01 ppm (n=3) 0.05 ppm (n=3) LOQ
Recovery CV Recovery CV Recovery CV Recovery CV (ppm)
(%) (%) (%) (%) (%) (%) (%) (%)

Chlormequat 63.7 2.9 68.8 4.8 67.5 32 69.1 2.7 0.01
Cyromazine 68.6 5.1 71.0 0.5 66.8 2.8 62.9 0.6 0.01
Dodine 102.6 2.7 101.8 1.0 99.7 0.5 91.1 7.8 0.01
Ethoxysulfuron 93.8 34 96.8 1.5 95.8 2.2 92.6 1.1 0.01
Imazapic 94.3 1.7 97.4 0.7 98.9 0.9 96.3 22 0.01
Imazapyr 93.7 1.2 94.5 0.8 92.7 2.2 91.6 1.3 0.01
Naled 86.2 14.4 95.7 1.1 77.8 20.2 92.7 6.3 0.01
Naptalam 94.9 4.9 96.7 0.2 91.5 1.6 89.7 0.7  0.01
Prothioconazole 8.1 71.8 3.8 26.1 11.0 58.7 3.5 25.4 2

Oxolinic acid 91.1 4.8 92.3 1.1 88.7 1.8 82.0 1.4 0.01
Quinclorac 89.3 9.0 92 2.6 90.9 0.8 88.8 0.8 0.01
2,4-D 100.1 11.1 93.1 3.1 93.7 8.0 93.1 32 0.01
Gibberellic acid 97.1 18.2 88.7 7.9 74.3 16.5 89.1 12.1 0.01
MCPB 94.6 6.5 100.1 4.8 86.0 2.6 95.6 5.1 0.01
Prohexadione calcium 77.1 9.4 100.3 9.7 100.3 5.9 94.7 13.7 0.01
MCPA 94.4 6.3 96.1 0.8 914 9.1 94.2 0.5 0.01
Triclopyr 93.5 13.5 88.0 5.6 88.1 10.8 91.7 6.7 0.01

¢ RITEHSCR A EE T AR AR E AR R(LOQ)

30.35245.7% ; HER14TE R 28 5 T8 7 [E] )
RENR64.3 - 114.1% 2 1 » B H {58
HNR20% - b EARAEBAR B () B KR
0.99 - At DUE SRS TR F£0.02 ppm
Z RS R AET AL SRR -

(7R FHEE

FERE DA ERAFRETHE - B
FUR o AT LR BN SR - B
%% (dodine)¥h » HAR16THEZE L IEAE 2
TER IR Z BRI 1262.5 - 102.1%
2 BEAREE/NA20% ¢ i E AR AERE
RE(r) B K120.99 -

FEF RV 2SS E - 520.05

ppm R IEREERE - 7353 (chlormequat)
B F (cyromazine) » il & [F
(ethoxysulfuron) * $J5/f (naptalam) + — »
P9ih(2,4-D) ~ IEEFE(MCPB) X MCPA
FTIHREH AR T1R60.4 - 87.3%
Z M B RREE N R20% - s
FHBARE(r) B K120.99 5 20.2 ppm¥siN
BER - 5u3EFE (chlormequat) » E R IF
(cyromazine) ~ 5 3#[% (ethoxysulfuron) * /7
JI¥A(naled) ~ $W15 M (naptalam) ~ — ~ 'Y
#1(2,4-D) ~ Fhi#EE A3 (gibberellic acid)
INEEEL(MCPB) K. MCPA 55975 B2 38 1, T8
[ R /T HR61.1 - 87.6%.Z[H » H.
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RALSEVIITEE R ST

RO~ RZBLREEHIRNN0.0150.05 ppmZ 17IRREER AR » LUS LRI E03 LX) BR3E 1 2 T EUYg

R BREBREEMR

F LR AL F Lk AL
5 0.01 ppm (n=3) 0.05 ppm (n=3) 0.01 ppm (n=3) 0.05 ppm (n=3) LOQ
Recovery CV Recovery CV Recovery CV Recovery CV (ppm)
(%) (%) (%) (%) (%) (%) (%) (%)
Chlormequat 69.4 39 74.0 1.6 66.1 54 65.0 1.7 0.01
Cyromazine 71.2 4.2 72.6 2.7 68.9 3.0 71.1 1.4 0.01
Dodine 88.6 3.6 95.8 1.2 83.5 1.6 83.1 24 0.01
Ethoxysulfuron 94.4 1.6 89.5 1.8 91.7 2.3 91.2 1.9 0.01
Imazapic 96.7 4.5 92.8 2.2 91.3 4.1 92.0 0.5 0.01
Imazapyr 82.1 16.6 91.3 5.7 97.6 18.9 86.8 2.3 0.01
Naled 54.3 19.6 58.7 32 67.0 6.0 51.5 8.9 0.01
Naptalam 94.3 0.8 90.2 0.4 85.4 2.6 85.1 3.0 0.01
Prothioconazole - S - A - A A A -
Oxolinic acid 85.4 2.9 86.9 0.8 86.0 1.6 86.2 1.2 0.01
Quinclorac 81.7 6.4 87.8 1.4 82.4 2.3 85.7 33 0.01
2,4-D 94.4 3.0 82.7 7.3 91.2 5.8 94.1 35 0.01
Gibberellic acid 92.9 9.9 85.3 13.7 94.9 13.2 93.0 1.3 0.01
MCPB 89.6 13.2 99.3 4.0 88.4 9.4 98.0 1.1 0.01
Prohexadione calcium 78.2 13.3 91.9 3.2 77.9 13.9 93.4 4.3 0.01
MCPA 91.5 54 88.8 6.1 95.6 4.1 91.6 2.4 0.01
Triclopyr 93.1 12.7 87.3 5.8 81.9 7.5 98.4 2.7 0.01
* RIEEERER IR R E A i (R 550.002 pg/mL » HEEFE(L IR
* PAIEI SR A HE 7 A A 7 B AR FR(LOQ)
i EARHUE/NR20% R AR AEBE (R ER(r) BUTN - B 1SR e (R BE) B 2

HRR0.99

Pt RS LR Bl 2 SR - SOk
Bz BICREE - B AT ARERIER R
FR o ATGERIOF R BIE T RS
B2EE - HE EMIREHERER - FR

N
I\ °

s hEEMRE

A FEik aAbiiS KEREFEE R R
o BEGRE  BHEORES e o W
St1effiate - DUABRSE .2 ik Tinks - #5R

JiF (cyromazine) » B 50.036 ppm » T HE
BEERH R B Ry ppm 0 HERR BRI AR

R O R AR -

EE

SR

RIS HIEREZ - SHEREES T
Fimba b TRrGEHRREREERE - D
HoimE S HRER T - IRAERH R T %
ZEAIE - DIA R BR B R 27K > A5
PrEap et SoUN AR L LL R e 2 )
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S A T TR SRR T TR RS

KA~ RAXREERFM0.025%0.1 ppm ZA7IRREAZAES - LUFCHE | BIRE 2 TR « BEEH

Y S¥ < illlfid

s 0.02 ppm (n=3) 0.1 ppm (n=3) LOQ

- Recovery (%) CV (%) Recovery (%) CV (%) (ppm)
Chlormequat 64.7 5.6 64.3 2.9 0.02
Cyromazine 59.8 0.5 59.0 2.0 0.02
Dodine 80.0 13.9 86.2 16.2 0.02
Ethoxysulfuron 92.8 2.7 85.7 1.2 0.02
Imazapic 91.6 1.0 85.6 2.4 0.02
Imazapyr 90.5 1.2 82.3 2.8 0.02
Naled 8.0 9.9 4.4 59.7 -
Naptalam 87.6 1.7 82.7 3.1 0.02
Prothioconazole 30.3 253 45.7 19.3 2
Oxolinic acid 93.7 1.3 87.2 1.7 0.02
Quinclorac 77.0 53 77.8 2.8 0.02
2,4-D 78.9 11.7 82.8 52 0.02
Gibberellic acid 114.1 14.3 73.1 9.2 0.02
MCPB 88.1 8.3 87.0 3.9 0.02
Prohexadione calcium 81.7 17.3 81.9 9.0 0.02
MCPA 91.1 9.4 85.0 54 0.02
Triclopyr 82.1 6.3 82.8 3.2 0.02
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RALSEVIITEE R ST

RN HIEFREERIRNO0.0550.2 ppm ZA7IRREEZAES, - LUSLMBINEFA L IV BRIEHE 2 TR

R BREBREEMR

F LR AL F LR AV
5 0.05 ppm (n=3) 0.2 ppm (n=3) 0.05 ppm (n=3) 0.2 ppm (n=3) LOQ
Recovery CV Recovery CV Recovery CV Recovery CV (ppm)
(%) (%) (%) (%) (%) (%) (%) (%)

Chlormequat 75.2 5.3 77.9 2.0 61.0 5.8 63.3 9.7 0.05
Cyromazine 62.5 2.0 63.8 2.3 62.2 2.5 62.5 2.1 0.05
Dodine 43.6 4.5 41.7 1.9 38.2 8.6 39.8 14.1 -°

Ethoxysulfuron 92.6 1.2 91.5 0.8 87.3 2.3 87.6 4.8 0.05
Imazapic 91.1 52 89.6 3.6 48.7 7.2 527 152 0.05
Imazapyr 91.9 7.6 89.8 1.7 47.0 7.6 49.6 15.2 0.05
Naled 88.6 11.4 67.8 6.4 56.7 8.5 61.1 4.9 0.05
Naptalam 90.0 2.0 86.9 0.2 66.2 0.6 64.6 5.0 0.05
Prothioconazole 90.7 5.6 64.8 1.1 62  28.6 447 244 0.05
Oxolinic acid 79.6 1.8 81.2 0.9 19.4 6.8 20.7 275 0.05
Quinclorac 94.8 4.9 86.4 4.5 554 10.2 53.0 204 0.05
2,4-D 91.6 7.4 87.5 3.8 60.4 5.6 67.2 1.1 0.05
Gibberellic acid 102.1 15.8 95.3 10.0 448 575 65.5 1.3 0.05
MCPB 92.5 4.8 93.8 6.2 76.4 15.0 77.3 1.7 0.05
Prohexadione calcium 84.7 17.1 94.8 11.1 26.6 50.2 10.3 52.1 0.05
MCPA 92.1 3.5 86.7 1.7 65.1 2.8 65.8 6.0 0.05
Triclopyr 98.7 8.1 95.6 10.1 64.7  29.0 57.5 8.4 0.05
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FHEHEEHE 7= (Relative standard deviation, RSD)
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Compound Acid/

HH {bEE=K 7F& logK,, pKa ERRIR
Base Property
Chlormequat C;H,;CIN 122.6  -3.47 No Data No Data Pesticide Properties
Database®
Cyromazine C¢H,(N¢ 166.2 0.069 5.22 Weak base Pesticide Properties
Database”
Dodine C,sH3;N;0, 287.4 1.25 No Data No Data Pesticide Properties
Database™
Ethoxysulfuron C,sHsN,O,S 398.4 1.01 5.28 Weak acid Pesticide Properties
Database”
Imazapic C,,H,,N;0, 275.3 247 pKa,=2.0; Strongacid Pesticide Properties
pKa, =3.6; Database®
pKa;=11.1
Imazapyr C3HsN;0;4 261.3 0.11 pKa,=1.9; No Data Pesticide Properties
pKa, =3.6; Database®
pKa; =11
Naled C,H,Br,CLO,P  380.8 2.18 No Data No Data Pesticide Properties
Database®
Naptalam C,sH;NO; 291.3 542 4.6 Weak acid Pesticide Properties
Database®
Prothioconazole CH;;CLN;OS 3443 20 69 Weak acid Pesticide Properties
Database'®
Oxolinic acid C,;H, NO; 2612 142 6.87 No Data EURL DataPool®
Quinclorac C,H;CLLNO, 2421 -1.15 434 Weak acid Pesticide Properties
Database®
2,4-D CHC1,04 221 -0.82  3.40 Acidic Pesticide Properties
Database®
Gibberellic acid C,oH,,04 346.4 0.72 4.0 Weak acid Pesticide Properties
Database'®
MCPB C, H;;CIO, 228.7 1.32 45 Weak acid Pesticide Properties
Database'®
Prohexadione calcium  C,,H,,CaOs 2503 290 5.15 Weak acid Pesticide Properties
Database®
MCPA C,H,CIO, 200.6  -0.81 3.73 Weak acid Pesticide Properties
Database®
Triclopyr C,H,CI;NO; 256.5 4.62 397 Weak acid Pesticide Properties

Database®™

SR L0 Z R ~ ZEEUR Pl R i+ Ly 7 B
AW FEREEAIE - RAGHF 2 BOSTRZ 775

% $HEECEELE Fprothioconazolefd # i
Fik e



50

n
#

'’

jut

=
A af

AWttt HEEZ N " iRy
BB ik — 2 EEHE O HEOS) ) Vi
Tt s R R pE S iRk TE E - i3 bk
BB TEREAS G » RGERE - S5k
BB RBEEET  HEON)EFRER LG
L~ IO TASAWFFEER S 12 - SRR
RO 2 REE L TH R« B SH167H
EIERR R STE R EIR1478 » BUERIHERE
JRERR R - MARBEEE T - TR E#E
FIE LB » A FEER A It g s B
KV o FESREUR - R R LR B S A
R BNINEE S TSR &2 R2E I R
1678 » MRS ER BV Z s B s SR 1R
0.05 ppmINIIRERF - FF &SR HEL 2 REEM
THEUR 7 5 FR0.2 ppmiN IR ERT » FFEHERL
FH 2 RN IHEUROTE - MU R EHEE N
o AR I - DUBR 25 8 26 R 2 Al A TH -
EfEEm BeTE H T - HAS R RMCPAKR =
Lt (triclopyr) A EE - SEIg R K 8
BRI R O HERUR S - MU R T R R
A ATH A TTEGS)H o A prothioconazolefid
PRk SRR R EEEE 2 [BIER A E
BHARBEEE ARSI EEE - 1§55
1TeF{fiprothioconazole[AZFE I E .2 f ks 7
% o RARATLAARWIFE 7 1 R B - i A At
G R E TR TAS - Rt ml Al
CEREEIEE - WHIGERE KRR TS R
ke HPREBEERE - hEARLLZEHE
i -

SERK

1. #AEMEFE - 2018 - BREREFHEE
#E 2 107.09. 128 £ 7 5107130230957 <
fE1E ° [http://consumer.fda.gov.tw/Law/Pesti-
cideList.aspx?nodelD=520] °

nSEYITTE A

A

. Anastassiades M., Lehotay S.J., Stajnbaher D.,

Schenck F.J. 2003. Fast and Easy Multiresidue
Method Employing Acetonitrile Extraction/
Partitioning and “Dispersive Solid-Phase
Extraction” for the Determination of Pesticide
Residues in Produce. J. AOAC Int. 86(2):
412-431.

. BEVIEE - 2017 - BT

B R RERR T - ZEBYEIOW
TRECR) « ABHE @ 10654 H26H -
[http://www.fda.gov.tw/tc/includes/GetFile.
ashx?mid=133&id=23294&t=s] °

. European Committee for Standardization.

2009. Food of plant origin—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.
[https://standards.cen.eu/index.html].

. BMEYEEE - 2013 - &b

R ERRE (5 —REIE) - %46 H 1
1024£9 H9H - [http://www.fda.gov.tw/tc/
siteList.aspx?sid=4115] °

. European Commission Directorate General

for Health and Food Safety. 2017. Guid-
ance document on analytical quality control
and method validation procedures for pesti-
cides residues analysis in food and feed.
SANTE/11813/2017. [http://www.eurl-
pesticides.eu/docs/public/tmplt_article.
asp?CntID=727].

. Lin, H.F., Dong, B. and Hu, J.Y. 2017. Residue

and intake risk assessment of prothioconazole
and its metabolite prothioconazole-desthio
in wheat field. Environ. Monit. Assess. 189:
236-244.

. University of Hertfordshire. 2018. Pesticide

Properties Database. [https://sitem.herts.ac.uk/



51

B S | T SRR T TR R
aeru/ppdb/en/index.htm] Pesticides. 2018. EURL DataPool. [https://
9. EU Reference Laboratories for Residues of www.eurl-pesticides-datapool.eu/].

Development of a Multi-Residue Method for 17
Pesticides Analysis in Agricultural Products
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ABSTRACT

This study used the QUEChERS sample preparation technique with ultra-high performance liquid
chromatography-tandem mass spectrometry to optimize the “Method of Test for Pesticide Residues
in food-Multiresidue Analysis (6)” for determining 15 pesticides and additional two new pesticides,
MCPA and triclopyr, to this method. Four types of matrices - fruits, high chlorophyll vegetables, cereals
and teas were tested in this study. We modified the content of extract powder, such as sodium citrate,
primary secondary amine and disodium hydrogen citrate to maintain the pH of extract and get better
extraction performance. We chose apple, spinach, rice and green tea as the representative matrices. The
results showed that the recoveries and coefficients of variation of 16 items of pesticide in fruits, 15 in
high chlorophyll vegetables, 14 in cereals and 16 in green tea were between 60-140% and less than 20%.
In term of quantitative test, the limit is 0.01 ppm for fruits and vegetables as well as high chlorophyll
vegetables, 0.02 ppm for cereals, and 0.05 ppm for teas. In this study, 16 market commodity inspections
were tested, and only gynura bicolor was detected with 0.036 ppm of cyromazine, which compliants with

Taiwan “Standard for Pesticide Residues Limits in Food.”

Key words: pesticides, QUEChERS, UPLC/MS/MS



