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AHF 55 4% Fl QUEChERS AT J& L7 AZ 45 B AR & 2L Al AR B AT B I H 5485 - ST R
G REARZ TR P RERERR TR - 5 ERGONTIEGY) ) PREEF
1578 2 2 A MCPA ~ = #& t(triclopyr) » 35311778 B 38 8 AT M B8R 77 ik 4R 51 RO i o KA
RS KRGARME > LARE ¥k FH SR SRR Bk
G kR RAE BT R K 0 R R AR B AN B AL B B =4 IR A B R X R IO
VAMERR M R pHAL 5 IR A A 25 483 b F primary secondary amine & VA SR RN
FBFAHR o HEMERBE T EHRRBERT Y W EN60 - 140% B+ 417
15BN 20%Z R SARA16°A ~ Sk F AT P A58 - ST P A 14°8
RGP H1678 - AR BRI - R HELLF250.01 ppm ; $%4840.02
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 ARG A EARE

FAf2E - BZE - QUEChERS - EBE A RIEE T R IHE R
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WREEEENEHE - DB ASEEE R
JRUBg B A5 Ry R - S RIEWIE] E R AT
& (PR g RERE R REREML R
H » @A TEFIE 1079 5 12 H T B 55
107130230957 /N B 1 & B ST RE 25 5/F 2 A e
O BRI RBERYE R B R
A EEASERI380FE - RiRE R R E L 2K
B & 1T ECE BT - 0T RS g T 5 Th
AR BREZE -

ELERGE A S AT ERT R A - R R
PRFERL S R %A R B ARG -
o O B T O 0k b AL HL R (R A A

FfE F & © 20034F Anastassiades® A? > £
FIQUEChERS (Quick, Easy, Cheap, Effective,
Rugged, and Safe) /7= - EHEEIABE LB HEITH]
Je PR A ZE R FH A B - AMEEINETEVE BRI
A R AT R R A FEI A A — DA b s
LR B PR ] R BB T 7 R S 5 e o R T
Hoth TEN2% -

R AT e (AR R T - FHLLE
[ G i Ry 2 RAEE A RE B B - i
o KIEOE R D A B R W HD AR KOS RO
JEMTEIE RO MR N AR Bl e (a5 - 3T
AR E R i N8R R - RAEETE
AL SUHET R UE R A BT A I A ER
HEHERCEZERARELZ 2 - - iR
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RadE - ERENEEREE R - EHERK
&R Hppm (H &5 Z—)#E Flppb (THESZ
—) e

AT Rt B & L2V E B E (DU T
BEZYAHZ " BN R EERE T -
LR S HEGS) ) O GV ECN)
R R R FISTHESE - T TEZ e S &
FEE - LR AR - IR 1 E
FHIT A ZEMCPA K = & L (triclopyr) & 75 AI AR
ATTEON) » DAL —EH w8 ol fnks
T3 MERTTECON) BRAEB B B b B
FRLZ 2w TIFHETE -

MFERTTE

— ~ 1RRERIR

AWHFERT R L 22 e s i IR B A Y
fE It ERE - 2 a e R i
% HIEME ROE B e T B R A T AR
Lhgde o TEREEM KA B A
B o AR R EEA: ~ Rath - BURAE R EER
FHAlE - HLEF 160 -

= AEREERSM

f% 42 3 i P RS R (4 52 58 32 (chlormequat)
(FiE99.9%) ~ E i (cyromazine) (fliJE
99%) ~ I H (imazapyr) (F1/99.5%) » 1
5o (quinclorac) (FHFE98.2%) K MCPA (&
99.8%) (AccuStandard, USA) ; %% (dodine)
(£ 98.97%)  mi#[# (ethoxysulfuron) (fifi
F£97.5%)  imazapic(fif£99.9%) + J5 JIfA
(naled) (#/%96.2%) ~ 75/ (naptalam) (&
99.8%) * prothioconazole(ffi £ 99.9%) + B
FREE (oxolinic acid) (FEEE95%) ~ — ~ VUfI(2,4-
D) (f/£99.9%) ~ Fi#FE A3 (gibberellic acid)
(FEE94.7%) ~ MMEEE(MCPB) (#£99.8%)
prohexadione calcium(#%99.5%) K& =& [k

(triclopyr) (fi£99.9%) (Sigma-Aldrich, USA) ;
WiFE =R EE(FiE99.5%) (Dr. Ehrenstorfer,
Germany) ; FHERGRZERR) - BEER 82 GAZERR)
R B (RAHTE Bk fe ZHE (RAHTE HTk) (Merck,
Germany) ; & HE/KIREEEE - EALER © BEEETREN
R R G 519(8/2/2/1 » wiw/w/w).Z ZE B A
¥37] ~ & primary secondary amine (PSA) 150 mg
S AR $£900 mg 2 IF LRI » 5 PSA150
mg K MR S 7900 mg (/KR EE © GCB
=19:1 » w/w)ZEFLR AL » ZPSA150 mg »
7K AR EE$£900 mg M C18 150 mg.Z iF (LK 7
I ~ FPSA450 mg K fiE/KIiELE£900 mg. 2 5
LRIV B PR 2B 15 (Agilent, USA) 5 15 mL
F:50 mLEfE (& (Labcon, USA) 5 1 mLIESF&f
f&i(Terumo, Taiwan) ; PTFES & =0 (E 13
mm * FL1£0.22 um) (Merck, Germany) °

= BEARE B

53 ZFE (chlormequat) ~ 2 F
(cyromazine) * % %i(dodine) » K&
(imazapyr) [R50 5 (quinclorac) + MCPA ;=
F L (triclopyr) ¥ 1 FHAEHE 54925 mg - K& T
TE » 3B DAR BRI E 5 225 mL 5 HUAR
% (ethoxysulfuron) * prothioconazole * B{ZZ
FEWE (oxolinic acid) ~ — ~ VU(2,4-D) » ZNgs=
A3 (gibberellic acid) & I EEEL(MCPB) ¥ A F
K425 mg » FETERE » 53 HIDLZRBVE R
WEARZE2S5 mL ;5 Hlimazapic ~ J5 /1A (naled) 52
FM1F 1 (naptalam) FHHE A HE AL 24025 mg @ 18
TEREE » 43 B LA A TG E 25 2825 mL 5 HY
prohexadione calcium¥f A FIAZH#E 514725 mg -
FEMERE - DLABEF /KA E A 225 mL
VE R AEHAE Y - Fprohexadione calcium/fZyE 5T
W B TSN - HEREUE ORI 1R-20°C
AT fF - B ICE E SRR S - DLOB
MR pg/mL - (FRIREEA -

FEHV % = 7K B8 (triphenylphosphate, TPP)
IR R N IEME Sh940 me - FEHEREE - DL
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R VARG E A 250 mL » (FRAEIEER R -
HPFEIN-18°C o Hifh PRI ey HGE & P PSR M IR
DAFF ISR 225 2 50 ng/mL - BEERETLES

BRI R 2HEE

(—)fEdak i
= SO AH TG AT B (ACQUITY UPLC
I-Class, Waters, USA)¥& firl 88 I =& 3
{#2(Waters-TQ-S micro, Waters, USA)E
707 5 BT U5 PR BUEE R A T 7 X
(electrospray ionization, ESI) ; &t
CORTECS UPLC C18 Column (1.6 pm *
Af€2.1 mm x 100 mm ; Waters, USA) ; &
% ECORTECS 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) ; Ji€
R & 8 (Vortex-Genie 2 mixer, Scientific
Industries, USA) ; WA IRHHEEE(MG-220,
EYELA, Japan) ; 8398 23 (Blender,
Retsch, Germany) ; ¥ f%#(Grinder » 28
PREERMEAERAR - ) S#EE
T I P I ¥ 25 #%(GenoGrinder”, SPEX
SamplePrep, USA) °

(=) 768 1= RCRE WAUAH g AT 5 Tk S 3 % (ultra -
performance liquid chromatography - tandem
mass spectrometer, UPLC-MS/MS)Z 228§
RIE
Bl EERE - R T LIERET &35
kV ~ BT LT 1.6 kv 5 AR
B f5450°C 5 BETIRIRAE f5150°C 5 HE
RSB TTHE R30 Lihr 5 VA BHE R H R
900 L/hr ; {EABSRE RS2 uL ;5 [ETE R
FER30°C -
B AR I T 7K499.5 mLEH0.5 mLHH
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S A T TR SRR T TR RS

=— BT EIEEE 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

MRS - INABERE$£0.19 g WA fRIGE
&5 DIERGETE - B E0.1%F #E K
5 mMESTE 4.2 BTk 5 BhFEB R Y
500 mL » I AEE$20.19 g - IAfRIHE S
1757 DAEBSEE - (RS S mMESFE %
RS AR Z PR EIT T -
BT =00 26 B2 S B (multiple reaction
monitoring, MRM)  {EHIEfEF 5 ~ JERHE
ERIR_ -
7 iR AR
RN EEGE S EZGFEIIE 2
IHEfI10 g - FEMEREE » BEREEOE IS
B R o 2 M RE S gR2 g v KETE
WE  BEREECET AT ZEBET K10
mL » REWEE20578# - MAZ1%FHEZL
Fi&/FHHEE(4/1, v/v)ET 10 mL K250 pg/mLA S
HEEIR10 uL » IREBRERFINARZEITE A
VIR - & RO EE - FEENEIY
IREHR » B 1E RGO - DA A ARt
IREE L1000 rpmiE 15088 - FA15°C »
3000 xgBf (55788 o B &6 mLinA &b
M ODE T BRRER SERE SR
FAE MRS 53 B 5 FH & PSA 150 mg B /K i B £
900 mg.Z IF LM FILE ZPSA 150 mg Kz W fff 1
EH1900 mg (HE/KIRELEE © GCB = 19:1 » w/w)
R BN - BER ST 3 PSA 150 mg
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R LB REEN S EREIMNT R ERF 1 7TREEZ SERERAR2H

E s E PERET-E
B H I ABEEET (m/2) > HERREETE TifERE  FIBREET (m/z) > HEAHETE TiifERe
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 RIEE 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® B = 755" 327>177 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 FREE$£900 mg e C18 150 mgZ i L#
I s Z4E e a5 & PSA 150 mg K 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
ZIFERR IV » D rsndl i A ir I R 35 A DL
1000 rpmiR #2138 % - [215°C ~ 3000 xg B
255748 o B 3SR mL - DIERWZERE - 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 F s R o (AR K2R
Fhmigrh B2 S & 50.0150.05 ppm *
KA R g5 & 50.025£0.1 ppm %
Hipe P RSS2 550.0550.2 ppm » &F
E2057 8 - KB R TR B
BB BET3EE R - Rtz
MEHEFE (accuracy) AR RN - FEEE
(precision) AE 8 2 8 BLARHERTR - 210
BEE T R iR T MESOH L
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AL TR SRR R T TR RS

ORELTERAS -
(CIEB VTt S BUE

Nz ke - AREEPDRIEE T - B
SLZG BRI % - I EETR] mL - DIAR
WZREZ - ACEEFEE » 1 pg/mLIEHE
VA2~ 5~ 10 ~ 50 ~ 10052200 uL k25 pg/
mL A EAEAEEE10 ul - R 1 mL
EERG - AR EE % DIUPLC/MS/MS
ST 0 A R R L I T AR b - B
JEZ & AR - 81{F0.002-0.2 pg/mLZ
BV A -

m R

—  EREHBE T

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

= FENGER

AT 2 ERGE L 2 IKIBEREE " &
LR Tk 2 ERoRE |, © 0 ZTELHERY
S35 R RS S A S IR R R E e
RRFHRE ADEEEA > HEEEEEERL -
A2 #ZSANTE/11813/2017 02 Ji#i » [BIIR
TATIR60-140% » #71% [E1 57 712 =02 AH B AR 8L
(n)EKRF20.99 » BEE M2 EZAE(CVY%)/ NA
20% ° & =GR (limit of quantitation, LOQ).Z &
RIS R SR 2 ARR R - R
MR TR ~ iR A B R E % - BT
i R BN R AR L = 10 - B EIRE
FEEEGG LEsk -

KIFFERERR A - SEEM R - BER
FHAFEE N IR IR (53 51/%0.01 ~ 0.01 ~ 0.02

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

$20.2 ppm) Z 175 VE SRR SR UE HETT R H

(intraday)st g » UG L) B ig B 5L 2

EFE - RS 2 AR e i i ik 2

HEFE (accuracy) ~ 18 & (precision) M iE = i [R

(LOQ) -

CERREEE
ph R A B DUERE AR RETHE
fE SR 0 RS E R BT EGF LA B
ZRHAIH > prothioconazole20.01520.05
ppmiRN IR 2 [EICR BRI 1% » 58
FAREET S 25% o T EER 16 E R ST T
(LM BN - 2RI Z ERY
TTIR63.7 - 102.6%. 2 [H » 8 BAREE /N
20% » B VLA iR S FER R 8 () BRI
0.99 ; TEF LI BIEE T - 2FER IR
Z BRI 12629 - 100.3%.2 [ » BJY
JIFA (naled)F20.01 ppm AR IIHEFE & 8 FLAZR
HF520.2%50 - HERREE S B BREE /N
220% » EEVCEC ke EARFERE R 8 (r) B K
20.99 o RIFH LIS BB - FTLAE
=4 TR O o i S R R (Y vog 1] e b S
R - FFAIER= -
CE R EEE

BBk R IEEE DL O SR E R R ETT
B - FERER 0 520.01520.05 ppmiANll
IRET » prothioconazole//A1F (LR TG F
(L BN AH AT H AR R R A
FARF R B AR A (K 550.002 pg/mL - U
EEAS B f 3 BLREL 5 Y 1A (naled)
L EIEE T - BRI R54.3
F258.7% » EFLI BINEE T » ElR
B R67.05:51.5% 5 T HoAf 1 578 2 244
LM BRI T - 2R IR E 2 [EeR
I 1R69.4 - 99.3% 2 [ » R FAREEE /N
220% -t EARFERE (R 80(r) B K 1R0.99 5
L BEEE T - BRI 265.0
- 98.4% [ » B EARHHE/NR20% -
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Chlormequat Cyromazine wDDdIne ESe
ES+
122 59 L 4&3&‘?’
100- ore 5.5330+008 40q —— ™
1 181
% % %
o- - - - min 0 , min 05 - - - e min
028 050 7% 100 135 150 050 1.00 9.00 9.50 10.00 1050
Ethoxysulfuron Imazapic mazapyr
ES+ ES+| ES+|
39> 261 278 > 145 262 > £9|
1.676e+00T 100 6.294e+006| _ 1.040e+007T |
706 302 ] 267
% 5% “_:
0 L min 0 ' T t min| 0 T by T Ly min
100 150 B 850 250 300 350 4.00 200 250 300 350
Naled Naptalam Prothioconazole
ES+ ES+ ES+
379> 127 202> 144 344> 189
137504008 40 6.74Be+008 775604005
547 ] 395 ] 9.38
% % %
ol ; T min 0 1 T min 0 T Y T T - min
500 550 600 650 | 4.00 4.50 500 9.00 950 10.00 1050
Oxolinic acid Quinclorac 24D
ES+| ES+ ES-
262> 244 242> 224 219> 161
- 7.4886+007 1.70204006 8.70%e+004
] 323 ] 303 100 444
! % l %
ol . o . min| © min 0 L T T 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 28444004
1007 5o 100y 286 0y
" x
0= mn 0 - min 0 : T i
500 5.50 B.00 850 250 300 350 4.0 7.50 8.00 850 9.00
Prohexadione calcium MCPA
ES- ES-
211.0000 > 123 189 = 141
100, 132 100 4.80
%- %
0y . s min O . T T min
3.00 350 4.00 4.50 4. ﬂ} 5.00 5. 50 B.00

B — - HBE A AE R AT SR B BT SE B AT 1 718 R 2T HE 55200 ng/mLZ MRME L

R B AR B (r) B
% ﬂ&ﬁﬁ

£ R120.99 « (HVE
AR L BIUE B 2

R 0 (8 R R E LR B 2 b i e ey v
15 FTDAE EMfREVEES B - AT e

P A SR A A
EFEEEE

EIESUE

FHEE DI AR E R AEETHE -
SREUTR 0 120.020.1 ppmﬁbn‘z};‘%gﬂ '
EEHF L BN EERGR T - R
F(cyromazine)Z [FI #5735 £ 59.8 K
59.0% 5 J5 It (naled)Z [BIHLER 53 Bl F5 8
F24.4% ; prothioconazole Z [AIW K 53 Fl By
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SR T TR R

= FREEREERIANN0.01520.05 ppm 2 17I8R ZERAE R - DUF LM BRI R IR 18 2 T MmUY

R BREBREEMR

el yipii 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 1.4 001
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 91.4 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
* RIEEERA E T AR E SR R(LOQ)
30.345.7% : Eﬁ%mlﬁfaﬂ Z a1 ppmIN IR R » 5a3E & (chlormequat)
RIGNR64.3 - 114.1%2 1 » B E2ARH EWIHF (cyromazine) ~ af 3 [&E

EENR20% » 1 %ﬁﬁ%%%%&(r) AN
0.99 - FTLUE SR IR TN E0.02 ppm
ZIEIBCREE R ARG - FEUIR T -

(R FEELE

FRHEELE Do (R RIS TRl - AR
BUR - FEBE AR B BB R - BR
%% (dodine)/h - HER16IHFEEEM AL L2

RN 2 B A1) 10625 -

102.1%

ZIE > B RREER/NR20% - fg R ARAER

FREH(r) B K 120.99 -

FE B bk B IV 2 S B s R

20.05

(ethoxysulfuron) * $/5/f (naptalam) + —

Pih(2,4-D) ~ IEEFE(MCPB) X MCPA
FTIHEIEH AR T260.4 - 87.3%
ZM - BB RREE/NR20% - ER
FHEA R B (r) B K 20.99 5 20.2 ppmiR il
BER - 5u3EFE (chlormequat) » E R IF
(cyromazine) ~ 5H ?F%(ethoxysulfuron) ~Jh
JI¥A(naled) ~ $M15 M (naptalam) ~ — ~ 'Y
#1(2,4-D) ~ FhEREE A3 (gibberellic a01d) ‘
INEEEL(MCPB) K. MCPA 55975 B2 38 1, T8 2
[ =GR 25 /1 R61.1 - 87.6%. 24 » B
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RALSEVIITEE R ST

RO ~ FRZ2DREEHIANN0.01520.05 ppmz 17IRREER AR » LUSEREI 03 LR BR324 2 T EUL
R~ BRAEBREEMIR

FLR 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 5.4 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

* AR EREHIR RSB AR IR 550.002 pg/mL - HUGEETHGEIHEE
* PRIEIBCERA T AT E EHERR(LOQ)

B BB /N 20% i AR A B AR E(r) Fr o Bl EERREEEGLE ) B HE
BARIR0.99 - I3 (cyromazine) * J=fE 550.036 ppm » [ HE
Rl 31 AT Y CINE:E oy il P’y & SRt 3R o i ISR B ppm - HERREE I R
BILZ R E - Ha R ERERR H o SRR A 2R -

FFE o FTLUERUS L BE T A R

B2t - HEESmIREHEAG R - FFUFR &

N\ °

N i B SRR S HLIEFI T - eSS
- hMEERBAE R lBh b Tk B R R R o DL

AHFZE A G AT 2 A S e e B B R E G rREs 7 - RAER SR T %
M SRR BERES M g EAN - DRERE R A ZRR - AW
SE16fEE - DUFRBESE 2 TR - s REPHAEBEANY T AR IR R
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S A T TR SRR T TR RS

KA~ RAXREERFM0.025K0.1 ppm ZA7TIRRZEZEES - LUF LB | BIRER 2 TR « BEEH

K 5 E1mpR
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

¢ IR ETT ARG E 2R (LOQ)

@ - ZEBEE SN ARG ) Oh T ERES
VERRZE - SEFT TR FE RS - IR
S B AR A B ZEMCPA K = & L (triclopyr)
AT A LT DME R AR TTECN)
FAE M EiHg -

At 17T B R - Hif
ZH IR ITEZ BEE - HORRITEH - A
PSAE EBURZ LA - PSARRIEYE
FEYREREREE NI - B - GR
Ky e - (HEESHLEREY - /R
A B PSA L FRTTE B EER AN - fRE:
B TIREE L AT R E iR
M ko ag s BREES - D RERE
EEERRIE R RS R

BRIk sy - RFAE LR Bl PR DL RCAS TR

RBEBBEAIE -

RN SERREEET > R
(7)) 73 5% E R BRI - RIS Bl
ZERHERE L BRI A5 GCB - s bk Al
IEHGCB » KEEHE L OR M ATEEER T
B BT S W e 5 R [ e R st P £
BB RN 2R - R FEEET - B
i AR BRI I8 W DA T SR R B R
B R - (HESERERA » GREEE
EREAF LA fESEGREEE T

B B v SR BT 38 T R T R P B A R S
HAER S HEEFUICRE > &8 GCBIYH

LM B - GCBRI A AERRTSR - DR
BFERT A FRIE R &S REEZSF
o SRR AR R R O A R B
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RALSEVIITEE R ST

RN PIEREERARNN0.0550.2 ppm Z1A7IRREEAZAESR, - LUSMEMBIIEF L IV BRIEHE 2 TR
R~ BRAEBREEMR

F kA 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

* - RIE R M ARRTAS E AR (LOQ)

Al EE S R AR EICER AN ME Z BRI E R

HELmBENIEEGCB » A EREROZ ST

& - FTDIREEE S R AL B -
Prothioconazole s INTE & S AH » = ZERk

EBFEE T - HEON)RER SR CI8HF
(LI TR - C18R] ERRBHEPIREZ
T BEER B EH U IR A ZosH b
BOHEE - H17HEESEE 14HZ AR TR 60

- 140% f 2 FAREUNR20% - R BHH A E 2
FHEAF B ; fEREEET > THECN)
R HPSAZ BB ENF LAV - EEES
RIS HAERERIESES

HE - AT FERREH LR EIVIN - thERAE A
FLRI BN - 06 LLie bt el s LA T = 22
REBAE R - (A F R EIVE SRR 2
ERBENLIE Z AR N I - HEREREHE R BTV
ZPSAGEE R - AR LERET - #0 Rk
M2 REE S WPSALRR - FHIUHEH LR AL -

FHRBEEE S Z BRI E - ARk
BHENBEERT  FTABHEATELSYE
(MRLs) + H#i[&77/20.02 - 1 ppm:ZfH - At
DA 8 R PR AT JLIR B EE 2 0 7 70 - K
S Lin NV /NS T
prothioconazole &z E AL #H Pprothioconazole-
desthioZ FEr » BEICAHR i FH 2 53 B 5 4R
F A QuEChERSHIEH A B - fAEILC-MS/MS
LT - BT TR RS RAF 2 BIER K
FHEHEEHE 7 (Relative standard deviation, RSD)
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FRbE R TV R EE R R AT TR R
R ATIBREE B4
ES & {2t ATFE logK,, pKa Compound Acid/ ey e
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;0,4 275.3 247 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

NG 2 M0~ 2R B OB BB % $FAERIEEE Tprothioconazolef # i
AW FEREE AR - RAH2EUSRZ TG ik
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BRI

=
A af

Aitst st HEEZ N T By
BRI ik — 2 EEHE O RS ) Vi
Tt s R R pE S iRk TE E - i3 bk
Bl B TEREAS G m - R - SRR
EERBEEET » HEON)EFRER LG
L~ IO TASAWFFEER S 12 - S NINEE
RSO REE AL TH R « BRSH167H
EIERR R STE R EIR1478 » BUERIIHERE
JRERR R - MARBEEE T - RN E#EE
FIE LB » AW FEER A It m s B
KV o FEREUR - R R LR B S A
R BNINEE &SR i 2 R 2E IR R
1678 » MRS ER BV Z s B fE SR 1R
0.05 ppmINIIRERF - FF &SR HEL 2 REEM
THEUR 7Y 5 FR0.2 ppmis I ERT - FFEHERL
FH 2 RN IHEUROTE - MU R EHEE X
o LA I - DUBR 25 8 26 R 2 Al A 7E -
fEfEE e BeTH H T - HASRERMCPAKR =
Lt (triclopyr) A EE - SR K 8
BRI RO HERUR S - SO R T R LR
HATH A TTEGS)H o A prothioconazolefid
PRk SRR R EEEE 2 [BIER A E
HBHABEEE ARSI EEE - 55
1TeF{fiprothioconazole [AZFEITLE .2 f ks /7
% o RARAT AR FE 7 i R B - i A At
AT R LT E TR TAS - s ml Al
RS - WHIGERE KRR TS R
ke HPREBEERE - hEARLLZEHE
7 -

SERK

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

Z [ iR ES ] www.angle.com.tw

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.

. BEEVIETE - 2017 - BT

B R RERE T - ZEBEIOW
THECRN) « 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].

. BEYEEE - 2013 - ik

R ERRE (5 —KEIE) - #8416 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/



EHAT

ﬂll
]
5
e
i
i
-
B

Z [ BB ES ] www.angle.com.tw

A

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

CHIAO-YU YU', CHUN-YU CHEN', GUAN-JHIH PENG',
CHIA-DING LIAO', YA-MIN KAO', DER-YUAN WANG',
HWEI-FANG CHENG', SHAO-KAI LIN’, WEI-CHEN CHUANG",
CHEN-HUA HUANG® AND TSYR-HORNG SHYU®

'Division of Research and Analysis, TFDA
*Agricultural Chemicals and Toxic Substances Research Institute, Council of Agriculture

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



