LR 4H¥rik¥ (FENXI HUAXUE) BFE##e %58
2015 %5 A Chinese Journal of Analytical Chemistry 663 ~ 668

DOI.: 10.11895/j. issn. 0253-3820. 141105

B i B BRI R E
F R B AE bk P B M B R H R4

X% vk EaB EIAFR REE ®E KRILES

(LW H AR Bl 22 Bk ™ i R BARE SR IR BT B, L% 201403)

W OE T FEHE K B R B o ke B R R AR A R B B RO R SR RIS AT
%o BRI IR, G B8R R (GCB) F C,o 50 B EAH K BURAL, LAFF BE-5 mmol/L Z FREEVE W 9 I Bl
M, BARGIE R BRI T IE . 76 1 ~ 1000 pg/L BWREVEEIN 3 # Hin(L S WM NE SHREE RIFH
SHERRTE 3 NRIZKET , BB R AR IR P e R S A 8 P 9 B8 [E R O 85% ~ 111% , 4
XTARHERIZ (RSD) K 2.3% ~11.0% . FTEERBR(LOQ) A 5 pe/ke, RAAIE MM 15 BITHE EKFEM,
B BB T ERHR, APERE,RE, REER, 75220 2 BN ERRAR BTSRRI R
BEXK,

ZEIN MER, SR, EX; BEEE SR
1 581 §

Jie B ( Amicarbazone, AMZ) B EERE AR E , & 7EBUCE I BB R B 16X F i R ot 2%
R —H = e ERSRR N, FEERH TR EXK HESIEY PR 28 XNFE E HEBESR
BEEARBARRDY . AR ERE T EREAREAREZIER , vT L7 (8 Hh 5 5 F AR Al a8
AR, MENFRRERY, HRHEMBRERRRIANEALGERATCHFRFARY 1/3 ~
17277, B SR RIS T HE — R MBI RY, LR W 308 AR TEASHEERERED ., B
RI23k RA EEM W ETESE T 8RR E RERE, REREY X4 R JER R AR R
LEFEMAKE NE WESEY,BEEEEO0.01 ~5.0 mg/kg, KPP FEXRMNBERKBREREL K
FRAERE (RS FIE R BURL, 43 5124 0.8 1 0. 05 mg/kg™ , RIFEXE EPA X femk B &9 5% B <€
S, e A B R R B R 447 i s B B HLAR 8 DA (IV-(1, 1-dimeth-ylethyl ) 4 , 5-dihydro-3-( 1-methyleth-
yl) -5-ox0-1H-1, 2, 4-triazole-1-carboxamide ) F1 ISO ( N- ( 1,-dimethylethyl ) 4, 5-dihydro-3-( 1-hydroxy-1-
methylethyl ) -5-oxo-1H-1,2 ,4-triazole-1-carboxamide ) , H1 55 Ak 2 25 M X LI 1147 4 X i vk B B B0 5 7
o @ KR R R B T, AR EPA X TR EIRAE XK EXREERNREREE X, Ex K
R B R RS AT AR R EER L, HE2, BRTE TR ER R B eS8 A #RE,
2014 4, Peixoto B 3T T AR FEAb 3 5 4 % i mak B Bl 7E 7K o KR AR B S ), 45 R B 7R DA B HL7E K R A%
K EBF=YZ—, [ Hr R Bl R A+ B &,

H AT, QuChERS( Quick, Easy, Cheap, Effective, Rugged and Safe) 5B M R 255 B 447 ¥ F B
Bk — KL RE MRS ENATAY R KRR S PR RAGRE
Frl° '8, QuChERS 75k BB AR A 76 T 0T LAE 4385 [ AR 2K BUAI 42 BRIV VB A9 PR Ak SE B AR R 2R R A
REEYIREAE . ABF5TXT QuChERS F:#4T 18U, /K e & 5 68 FE Z B R B, LA 2k ik
H(GCB) il C, N Z HE-N-FIEERERE (PSA ) XA S #EAT - B E AR AR BU 4L . R FAVBUAR 2 SR R T 1
Bl TP | B T K B T ORAE AR o e B ] S AR 4 DA 1 1SO WIBR R 4r A ik , IR R R B
SIHTRI AR T G BB T HEAR L,
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Fig.1 Chemical structures of amicarbazone (AMZ), N-(1,1-dimeth-ylethyl }-4,5-dihydro-3-( 1-methyle-
thyl) -5-ox0-1H-1,2 ,4-triazole-1-carboxamide (DA) and N- (1,-dimethylethyl) 4 ,5-dihydro-3-( 1-hydroxy-
1-methylethyl) -5-ox0-1H-1,2 ,4-triazole-1-carhboxamide (ISO)

2 SLWES

2.1 {F#{5RAA

LC-8030 ¥AH £ 115 58 5K 5 33 AW I ¥, W8 55 25 F U8 ( H X Shimadzu A 7)) ; EC-C g 8154 (100 mmx
3.0 mm, 2.7 pm,XE Agilent /A7) ; MX-F #& 3R & 2% (' E Dragonlab A ] ) ; 5415D &.LAL(FEE
Eppendorf A7) ) ; GCB( Graphitized carbon black , f1284L k&, 40 ~100 pm ) .C,,(40 ~60 pm) .PSA(Z
JRz-N-PIEERESE 40 ~60 wm) \0.22 pm AR (RBIEARAHE) ; ZHEMP R A% (EE Merck 24
) ; NaCl . Jo/K MgSO, . BRI Z BREZ I AT 4 ( ISR R ) 5 7K Milli-Q K REHIS,

Fzuk BEE DA F1 1SO #5#E A, ( H AR Arysta LifeScience A F]) , HERAFREUbRE I Z BB HI AR B
WEEA 1000 mg/L BITRHERE R, XMW B XMy,

2.2 HmE&E

W8 EORBFPRLRT B EORMERR VI B/, 43 FI AR R TR ST, BLZ 500 ¢ 1B fe il
i 5 EORAP R A EE 2R A R IR 20 B, IR SIEBLE 500 g VEMFFIURES .

2.2.1 BHEKBREKIFHLE FRELTFNEERFERFRESS.0 gOFEHE0.01 g
25 mL BAAEELESP MKKIA S mL 7K (10 mL ZJ#E 1 g NaCl 13 g Fo7k MgSO, , IRBEHRE 3 min, LA
3000 r/min B> 5 min, B 1 mL HEBZEEA 50 mg GCB .50 mg C . F1 150 mg Fo7K MgSO, B2 mL B.L»
BN, IBHE 1 min, LA 8000 r/min B> 5 min, B EFHR , 2 0.22 pm AYLIEBTIEEED .

2.2.2 BEXAEHRAE FRIET S ERMERREER 2.5 g E 0.01 g) £ 25 mL REAH.LEH,
RIHNA 10 mL 7K .10 mL Z.f& .1 g NaCl M1 3 g FoK MgSO, , iREFIEL 8RR 2.2.1 3,

2.3 WRHEBIYEBRAEREG

WahtE AN 5 mmol/L ZERELFSWE,B 0 B BE; i 0. 3 mL/min; B E R0 ~ 1.5 min, 10%
B;1.5~2.0 min,10% ~90% B; 2.0 ~6.0 min, 90% B, KR 40 C;HHE 5 pL,

B, 8 55 L B YR ( EST) IE B8 FRE A 5 BB VRL B 400°C ; B S E 1.5 L/min (N,,99.99% ) ;
FHRSME 15.0 L/min (N,,99.99% ) ; B FIHEE 3.5 kV; % ¥ 4k ( Desolvation line, DL) & ¥
250 °C ; Rif#Ei%E S 4% (Collision induced dissociation , CID) =& 230 kPa (Ar,99.999% ), 3 F4L&WH
FiENESHERE 1,

3 &R5ie

3.1 BERREFFHRL
BT IE U TR 3 ML SRR, SRR, ERTERAT,3 ML aWrmmE
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BB T PR, 76 ESIERT, 49155 AMZ 71 DA B[ M-H]" A& ISO #1[ M=Na]*fEH
BEF MFETFHEE RS ESSEGHFRAL, B RS EEIE 1,

£1 3MHLEYELERFRNET 0 RIS &E
Table 1 LC-MS/MS conditions in ESI* mode for AMZ, ISO and DA

ket TR (R ERBT R T E REMAE
c m':' nd  Molecular weight Retention time Quantification ion Collision energy Diagnostic ion Collision energy
ompou € (min) transition (m/z) (eV) transition (m/z) (eV)
AMZ 241 5.14 241/143 . 17 241/55 15
ISO 242 5.16 265/166 13 265/148 18
DA 226 5.06 227/128 25 227/113 13

TEWSIAR P AN CBREE BT R o QIR TE IR R SR E M E TR AR TE,
BEFARERSIEE A THEIEESR TEEN, MAREEEE FEXTRAFAKLNZ

—[6:8.12] I AMZ 1 DA BI¥RE XN 100 pg/L.ISO 60

HOVREE N 200 pg/L H3L W A Ad, & 55 ok T RS- 0F o

K(A) FIFBEO. 5% FI AW (B) PRSI MR & 4o 2B

3 MLE VRN, SREV 3 MILEWER 3

B KPR e 0. 5% RS B

TERMBER(H2), KRLETFEALA)  ~ | I

FIF BE-5 mmol/LZ BRE W VR (C) Wi 7 I 3 A X o . ‘

3 FLE YR AR, 1SO ZER MRS T AMZ 150 DA

AR L B Ak, (H AMZ f1 DA 7E F BE- A (nm)

5 mmol/L ZEREK MBI F ISEBE A, HELKH H2 R EGAEYEEEERNEWE(A: B

SEFELS mmol/L ZBERHAERATE 3 WALy Bk B FEEO.S% PR, C FBES mmol/L ZAEK)
BB, Fig.2 Effect of mobile phase on target compounds ( A:

3.2 BB EGA Methanol-water; B: methanol-water consisted of 0.5%

8 hn oK {58 A 5 B B I8 1 £ QuEChERS 75 i&
ERBKESKEBEEANERFE, ey %
- L R AR FORAEAR SR B, N IR TERE SR BUET /K AR BRACR , 43 B FR B oK
FERAFRLS g EKMMR 2.5 g( ERERER L4, BE/D, BRI 2.5 g) , 05 mL KRG, #H
10 mL ZIEIRNERER, #2 2.2 F1 2.3 FWETR S RIFHTH KT E, R B, 8 R ERFFA
H 3 AL SR RIS TE 89% ~109% Z 18], fF A RAGRBAMHEER, EXHEMES,AMZ DA #
ISO I EIR 4> B A+ F 89% ~ 105% , 75% ~81% 1 62% ~ 78% Z 18], DA 1 1SO #YJ 5] Yt 3 BH B 1R (K
(F2), AEtfh TREENEMN SO 8RR, % RE ik B A S = BRE R ZE RN
PR, BUE R P A R EICER . LIRS RRI, FREL 2.5 ¢ FOKMEME, SRR INIK 10 mL JEYE
10 mL Z 5B FESREET, DA 1 1SO B EI R4 B B it |3 Fib-& P09 B R FAE AR IR 25 2 5
$790.9% ~111.0% f3.2% ~6.3% (£ 4), & LR, @GP mKERES, EAREAFEG AR
ABMIKE, X 3 M ERLESYNERNERLFHENRS, B ERMH S mLKEEB#HEKRME
HIFRREA ST (FRMEBRBEATRE 2.5 g, B17K 10 mL) , A 10 mL ZFERBUE R RBUT B
#2 MHWEEETIK S mL 10 mL ZAFREET B ARb-A 6 45 b0 5 R FUR AR o i 2

Table 2 Recoveries and RSD of target objects in corn plant with 5 mL of water and 10 mL of acetonitrile (n=5)

formic acid; C: methanol-water consisted of 5 mmol/L

ammonium acetate )

- ?ﬁi}ﬂ KT AMZ DA ISO
Matrix Spiked levels B & RSD B E RSD B¢ 3 RSD
(pe/ke) Recoveries (%, n=5) Recoveries (%, n=5) Recoveries (%, n=5)
Sotih 500 95.5 2.9 74.8 4.4 62.1 8.6
% .
Com plant 100 89.3 4.9 81.7 4.9 77.8 5.2

5 104.8 4.5 77.2 4.1 64.4 3.1
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3.3 REFRIAERE

QuEChERS 7B RIRE T Z I, 456 4 B E AR ZEBUSL , SCBURE 5 h b & Y 3R B & 2% R
BIEER, KPR R R EN S B EAEBS SR MRIE N S EREEEENRFERR, £7T
C.s,GCB F PSA 257 AN T2 B/ B B AR REBUR B AL 1568 =130 AR S e 22 75 3 Rl Bt 44 64 (R
B3 50 mg) X 3 F BARYIAR IR AR FHE L (PRI VRYR BE X 100 pg/L) , 455RR, BAR PSA
Xt AMZ F1 DA JCBA B 0% B /e AR ( B3R 435114 96% F1 80% ) ,{HH: Xt ISO B4 B B 1% MHE A ( ik %
41% ), T C,, 1 GCB X 3 F L& 3 00 B RMHER (EIKRS 102% ~119% ) . R T HIEH B R
W, BAHE T 50 mg GCB.50 mg C o F 150 mg Josk MgSO, YE AT Bkt
3.4 iR RHBRMBERYE

ol 1 ~1000 pg/L FRFEMRICEARAE TR, LS RIS (y) WL AWM E (x, ng/L) 4
HIEFARERSL, AR 2 T3 MELEYWHE1~1000 ny/LEKEHERNEARIFHKHEXER
(R*=0.9929 ~0.9995) , #& 3 fE{EMELL (S/N) HHE TANPRL 8 ERFIEARH AMZ DA F1 1SO B H
FR(LOD)A0.1~1.0 pg'kg.

B FRatiige 5 B FAL 4B & & (IUPAC) S8 R BN R H5HE 5 R 0 4 A S B 2 i 43 %o T 4
MWEENSGERM , BWERBNNEEEEHONEE HERER L EFREHAR, AL
U038 1 22 VA TR PR vV VR AR M B R A3 SR VG BEAR HE VS MR ME B 48 TP B AR s B AR, B
MR 7 FoR: n=(ERICEFERZNOMAR-BRARERROFER)/BRREMRORR, &
In1<10% , AT BEF BN ; RZMIRAEEHBEEFHBSOBRBEN™ , AR3 ATH,» &
~65% ~-12% Z[8],3 F{L-& YRR 0 B AR RSN , ULFER 3 Fib &Y BET Tk & R IT
BCARE N 2R BT RR B TN R R, A BB A v i 2R O oK v Ab 1) B bR o R 4%, AR SRR &R
Bod B AL SR AT TR SRR B 3R R RSN R ETRET
#23 3 MLAYRBRRES R, R AR LS B RR TR, 486 28, HFUSS R SRR i BR

Table 3 Results of matrix-matched calibration curves, matrix-matched ( without purification) calibration curves, solvent calibra-
tion curves, matrix effects (ME) and LOD in matrices

ey P CSHTR FARRE R R R
Compounds Matrix Linear regression Corr.elanon2 Matrix effects LOD
equation coefficient( R* ) (n, %) (perkg)
Z % Acetonitrile y=98687x+1.3E+6 0.9980 - -
# F K Fresh com® y=24801x+43755 0.9967 —74.87 -
# K % Fresh com” y=34849x+45606 0.9987 —64. 69 0.2
ﬁ%—%m FEXRFFRL Com® y=27011x+47971 0.9996 —72.63 -
FKFFRL Com® y=43239x+35019 0.9993 -56.19 0.2
EXAM#R Com plant® y=80140x+69339 0.9995 -18.79 -
F KA B Comn plant® y=85871x+1.2E+6 0.9994 -12.99 0.1
Z B Acetonitrile y=8548. 32412032 0.9983 - -
# K K Fresh corn® y=3194. 94+21752 0. 9996 -62.62 -
# Kk Fresh com® y=4093. 3x+37595 0.9993 -52.11 0.8
DA EHHFFBL Corn® y=2886. 3x+5725.0 0.9999 —66.23 -
FKFFRL Com® y=4800. 4x+33175 0.9995 —43.84 0.8
FE XMk Corn plant* y="7228. 6x+58699 0.9995 -15.44 -
EHAEBE Com plant® y=7522. 2x+22525 0.9980 -12.00 0.6
ZfF Acetonitrile y=6843. 4x+27233 0.9933 - -
% 7% K Fresh com® y=2001. 1x+13189 0.9991 -70.76 -
# E K Fresh com® y=2870. Tx+42031 0.9983 -58.05 1.0
IS0 FHKFFRL Com® y=3497. 12+27022 0.9997 —48.90 -
FREPEL Com® y=3815. 6x+91143 0.9929 —44.24 0.8
EXKAE# Comn plant® y=4430. 8x+10912 0.9996 -35.25 -
E KM Com plant® y=5384. 2x+21478 0.9956 -21.32 0.8

“a" TR EFARAEM £ i R 2 4 B B A B LR R R IC R, “ b7 R AR YR 4% ey 5oL 4 B A AR TO L RO BE TR DR
“a” means the matrix-matched calibration curves without purification by dispersive solid phase extraction, “b” means the matrix-matched cali-
bration curves with purification by d-SPE.
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4.7% ~22.4% , R EHE R BT REH BB ASELRUR & T KPR 8 TR E K
MRk 3 PR, |
3.5 HAEARENBEE .

X T AHPRL B KN ERARBRAE & PGS0 — B ¥k B ) AMZ DA 1 1SO AR #ES W& 3+ ## & 30 min
JG,#52.2 F12.3 BERRSBIFTRER LA , 3 4 X 3 AR EER MK 49257 B i S A S A7 o
Wz, 3 FLEYRER EIRER R 85% ~111% , B WA R#EM2E (RSD,) 5 2.3% ~9.1% , H [BIAHXT
FRAEIRZE (RSDR) 1 3.1% ~11.0% , A LR HEREXTREGBRBE AT T EMREXTFRAGERE
SFERERD, US/NEMKFERRFEN SRR, &7 % M EE DA 1 1S0 WEEFRNY
5 pg/kg, R T EPA RTFERPEMEERKREBEX,

F#4 AMZ,DA F IS0 ZEE XM E KA T HTEMEKRER(n=10,% ), B RHEITRHERZE (RSD,, % ) Fi B A5 AR

#Z(RSDg, %)
Table 4 Standard addition recoveries, intra-day RSD and inter-day RSD for AMZ, DA, ISO in corn and its plant
e AMZ DA 1S0

H Spiked

RSD, * SDy ** D * m " P
Matrix levels Il ¢S r RSDg "7, s RSD, RSDg * ™, B i RSD, RSDg * ¥,

1 (%, (%y 1 <%7 (%s 1 (%y (%1

(ng/ks) Recoveries n=5) n=10) Recoveries n=5) n=10) Recoveries n=5) n=10)
500 100.0 2.3 5.0 97.9 6.1 5.3 88.6 4.0 5.7
Eéﬁﬁ 100 93.5 7.0 6.9 93.6 6.0 7.6 91.2 3.6 5.9
5 101.5 4.7 7.8 103.8 7.5 10.7 88.8 4.4 8.0
p—_— 500 96.8 2.4 3.1 91.4 3.3 4.6 103.2 4.6 4.3
Fresh oom 100 102.4 = 2.4 5.0 102.9 2.1 4.0 99.8 3.2 9.0
5 109.0 4.5 6.4 91.1 9.1 11.0 92.0 8.4 10.7
500 100.4 4.2 5.6 109.0 3.7 4.4 105.5 3.8 5.1
FRAEHR 100 91.8 . 3.2 5.1 110.0 3.7 7.3 111.0 6.3 6.9

Corn plant

5 100. 1 3.4 7.9 90.9 4.1 10.7 85.1 5.0 4.4

*. H l’i*ﬁxﬂ'ﬁi?ﬁﬁé(RSD, ,%), n=5; * * H I'EH#EXd’ﬁi?Eﬁ%( RSDy , % ), n=10,
» . Intra-day relative standard deviations (RSD,, % ), n=5; * *. Inter-day relative standard deviations (RSDy, %), n=10.

3.6 HEMA ‘

SR8 7 B S R PR A SE R B AT ST AR LT B 15 4 ERFPRLRE A HEAT M T, R T 5 R
FU AP ERE AR S EYRTHERHR, TRERENH, AR AHER . FE,
R ARES A, S8 50 L T AR A mh s BE R X 22 B8 I 8 R, O Bk B R Y 3R B A i R T g
W R — PRI R T T 8
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Determination of Amicarbazone and Its Metabolites in Corn
and Its Plant with a Modified QuEChERS by Liquid
Chromatography-Tandem Mass Spectrometry :

DONG Mao-Feng, BAI Bing, TANG Hong-Xia, WANG Wei-Min, ZHAO Zhi-Hui, HAN Zheng, SONG Wei-Guo"
(Institute for Agro-Food Standards and Testing Technology,
Shanghai Academy of Agricultural Sciences, Shanghai 201403, China)

Abstract A modified QUEChERS ( Quick, Easy, Cheap, Effective, Rugged and Safe) method was
developed to analyze amicarbazone and its Metabolites residues in corn and its plant with liquid
chromatography-tandem mass spectrometry ( LC-MS/MS) detection. After extracted with MeCN and purified
with graphite carbon black (GCB) and with Cq as dispersive solid phase extraction, the sample was measured
by LC-MS/MS equipped an Agilent EC-C;; column with methanol-5 mmol/L ammoniumacetate as mobile
phase. The linear range was 1-1000 pg/L and the recoveries ranged from 85.1% -111.0% with the relative
standard deviations (RSDs) of 2.3% ~11.0% . The limit of quantification (LOQ) was 5 png/kg. The residues
of amicarbazone (AMZ) and its metabolites ( DA and ISO) were lower than the limit of detection (LOQ) in
15 samples obtained from local markets. The results showed that the method was simple, fast, and efficient for
analysis of amicarbazone and its metabolites in corn matrices.

Keywords Amicarbazone; Metabolites; Cormn; Liquid chromatography-tandem mass spectrometry;
QuEChERS
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