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W OE OARSCHEHST T 4 R B SR B 1 GPC-GC-MS/MS #a il 77 v . SR AR RIR 25 G Rl 32 R G b ik
FE, R CERIATHI, HBORHSE &%), T GPC-GC-MS/MS B FAAE L AL ATk, A
SN E A AN R E R T, R E, PR, SR, WREEMT 2SS 4 M sWE
20—300 ng-mL™" Wk FEJE B Nk R R AT, M FRE > 0.99; 4WMH§*%$*JEU@LI&>?~‘”EI%
79%—102%, A EEIEH 2.5%—6.1%. X7 LR ERI B, s HEs, REAACRERIER T, =50
PR BURE, W A2 4 Pl RIS IR 0 ke B A BT I K

4R MIFLEARISE, KEE, KRZGERE, GPC-GC-MS/MS, B2 HE 7).

On-line gel chromatography-gas chromatography-tandem mass
spectrometry for the determination of four amide herbicides residues in
rice-crayfish integrated culture system

BU Yuanyuan' HU Po' YIN Gé* FAN Jun*  JIN Hua' ™
(1. Huaian Institute for Food and Drug Control, Huaian, 223300, China; 2. Shimadzu China Co. Ltd, Shanghai, 200233, China)

Abstract In the present study, a method was established for the residue determination of four
amide herbicides by gel permeation chromatography-gas chromatography-tandem mass spectrometry
(GPC-GC-MS/MS). Water samples from rice-crayfish integrated culture systems were extracted with
ethyl acetate and then concentrated for online purification and detection by GPC-GC-MS/MS.
Heptachloro epoxide (exo) was spiked as internal standard method for quantitative analysis. The
results showed that the correlation coefficients of alachlor, acetochlor, pretilachlor and butachlor
were over 0.99 in the concentration range of 20—300 ng-mL™". The recoveries of the four amide
herbicides were 79%—102%, with RSD in the range from 2.5% to 6.1%. The results indicated that
this method was easy, fast and accurate and could effectively avoid the interference and improve
analytical sensitivity, which could meet the residue determination requirements of four amide
herbicides.

Keywords rice-crayfish integrated culture, water samples, pesticide residue, gel permeation

chromatography-gas chromatography-tandem mass spectrometry, amide herbicide.
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RERMIAA A B R T A A, BLX A BERTEE, al X A= Py AR e 7™ A G 5, A e AT XoF A AR Ao 35 K B 5 o
V1% P M S A 245 3 7 2 3 B RN O 2k R P D T S T TR M S AR e A 24 B A DM D I R 2, RS T T A
RE SR AT - TR P 95 00 T A S 3k e, (FL3% 0 TR 4R A g BB AT 5038 3o A0 A i i Ak B 535, SR BT % o
SOCEA R A I A R i, SR IO 2 i TR R B (i Al Jm PR A GC-MS/MS B HEA T 0 #7, St sr 1K 3R 358
T 4 TRl A S ik e ) RGN 7 k. %05 T SRR v, R LG, RETE AL BRI 4 I PR R R A R

1 SCISFR4> (Experiment section)
11 UEREE . RS

M 0,33 -SR03 - = T DU KT BT 1556 FH A (GPC-GCMS-TQ8050, & ¥t/ /] ); CLNpak EV-200(2.0 mmx150 mm)
B G35, Shodex 23 Al HP-5MS(3 0 m, 0.250 mmx0.25 pum) S AR (3 +E, Agilent 28 &5 AN E LS (P FR) . F BB
CWERE ARG T R EVR I, We BE R 100 pg-mL™, First Standard 2\ ] ; {13 45 £ B8 T8k, Merck /A ) ; 44t o
IKERIREN, E 2 A .
1.2 XERS&A

GPC 44 Jii#: A %% 0.1lmL-min™", B 2% 0.1 mL-min™"; #FAEAFH: 10 pL; A3 40 °C; 3 H R RT E] 3.3—5.3 min.

GC 41 #5: AR S S M F: 82°C(5 min)—8°C min™—300 °C(7.75 min); PTV H#ERE iR BE 7L %
120 °C( 5 min)—100 °C-min™—250 °C(33.7 min); A2 Fi FERERT ] 7 min.

RS S R FIR ] 9 ming £2 TR 300 °C; B &5 T IRIRJE 200 °C; 733568 70 eV; RAE T2 MRM.
1.3 RS AT

B 100 mL & 250 mL 20 R <F A SRR S -L @B W S uL, 4R 21 20 mL+20 mL 2R, BT 2
B2 W62, CTR CBR)ZE 2 TOKTRRR ALK, F O LB VTR B RSN 3 Ik, #K 10 mL, &I £ LR, 40°C [l
R E 0.5 mL, il LR LR E R E 1 mL, IRHERS), ALUEAL(0.22 pm) 31, B uEWR, BD15.

2 ZR5vhe (Results and discussion)
2.1 FHER e

WA RS YIS R, R T FEER. TR FENEE T, @ =Y s T HME 8 90k
T, ST EER, TI/NETERNTE T, AR b . 4 PR 25 F N FR Y 5 R B3 1 1A] | 5 fe e M
B Rl R R R L 1.

R A FRBER ALY AR 5 B R S 25

Table 1 Parameters of mass spectrometer for four amide herbicides and internal standard

o EEET EMERT
HIrAFR £ B4 Bif [R]/min

m/z CE HeR m/z CE LR

E 20.781 174.10>146.10 12 100 223.10>132.10 22 93.86
i 21.015 188.10>160.10 10 100 188.10>132.10 18 65.21
AR 23.13 352.80>262.90 15 100 354.80>264.90 15 63.48
TR 23.954 176.10>147.10 14 100 188.10>160.10 12 70.18
N 24.467 262.10>202.10 10 100 238.10>162.10 10 28.24

22 RESACERSMEDLAL
221 HBERILL

PEH AP B FRE . AR 60—90°C . ZIRZ B, IEC k% 5 FhiE R EEE &b, EMLAMT. BUR 2R MEIR W, T
TR TR BEAR 200 ng-mL ™" IR A AR EIR I, LAV T FRAMEAR T B AR BUSCR (LR R R ) 45 R KW, 2R L1
Xof Pk JHe 2 A 2 4R B BRI 1 HoAth, 4 b i 511
222 BRUARRLAL

Pe B 2, MR ZL e A S 3 BUIA ), BRAESE S 4 05, 43 3070 20 mL 4R ER 1Yk 2 %k 3 WM 49k, [ HLA AT, e ER A
2.2.1 % 200 ng-mL ™" 4R 2458 A AR MEE AR A AR AR S VR, LAV T AR MZARIE A R BUSCR (LA RIRCR R ), LR B
FIARFL AR As bR, -3 [T 3R A H As s, 20 Tl R 3 L 25 SR 3 B, R U0 3R It s 0 AR R e 8, S R AR ARLTE 0—
40 mL 2 [8], $EECSCRAS LA B, B 40 mL i, -2 R R 103%, EFRIARF#E T 40 mL J5, 42 B3GR B TNt
2% MIRBUCR AL I, FEMURAE (8 (8 AN R 5E A 40 1) F 5 25 18, 6% 40 mL /E M BUA TR,
2.3 LR HE

FE ROV (Mi) 238 IRE & 5 B b 4 (7] Bt 458 B0 HE DA 10 6 26 0 7 43 7 B 6 B s 0 0 AT 7= A A0 5 e R0 3
Mi/Yo=( FE BT I W v % 24 W T R/ R W TP R ZH I T A1) < 100, | M | <<20%, 7 55 JE BA% N 5 20%< | Mi | <50%, Hth
SRR | Mi | >50%, A5m 3L TRt . FH2S (A 35 B UM £ R TR 43 L 200 ng-mL " VRS AR EVA TR, 1%
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AR A AT I RN VA, R LR TN R L T R Mi(E A 51 4% 10%. 13%. -29%. i R 2
FME | TR R R IR A R TR R RN, TR R I A R B S AN R . LR . TR R R S FE RN, TR
e 2 TR DAy v R R SR ASEE . g 9 ok R Ry AR B SR B ), AR YR A 5T 5 6 SR D A b oV R 4 LA R SR b
By 5 2 A
24 FHIEERE

IR PERE 100 mL, AN AN BR, $RE 5 45 7 B BRI, [R)BhR) 45 28 B AR ARE i, _EMLA BT . R S X &AL &
YT . BEEAIZ 5 5T LA SO R RT3, LR & B T ER.
2.5 JTEERLRME K OE SRR

4 FhBER IS A 25 5L AR MEV WV A 20—300 ng-mL™"', ARV N 500 ng-mL" F, DAAHXT PYARAk &9 A9 B L
S AL bR | W TET R LA AR AR, SLA bR 2R, 1O IRl H R A 25 R L 2, A A Wb o i 2R A 5 R 4035>0.99, B
FEARE R BAE 20—300 ng-mL ™" JUFE N 2 RIF& LR,

®2 L
Table 2 Summary of methodology results
B RIS /%% KB %
(gL ¥EH10.0002 mg- L™ ¥AN0.0010 mg-L" ¥RA10.0030 mg-L #N0.0020 mg-L™

HIPAFE PRIRRMTTRE HRRE

LEME Y=22436X+0.0679 0.9998 0.03 87 89 93 2.5
HEM y=3.7792X+0.0671 0.9999 0.03 82 89 92 42
THE y=1.4541X+0.1860 0.9950 0.15 79 92 95 6.1
WNHEE  Y=2.4819X+0.0517 0.9998 0.01 102 92 95 3.6

2.6 [T G 2

B S 100 mL, K2 I0A 200 ng-mL ™ R Z5IR-AFRUEE R 0.1, 0.5, 1.5 mL, FekE 5 il 4 5 3R 8L, _EALA#, T
J7K3F 0.0002. 0.0010. 0.0030 mg L™, INARTE T FISAR; BUtiR M 100 mLx6 4y, A 2.2.1 BT 200 ng'mL™" f251R
B ARUEF W 1.0 mL, ¥R H17KF 0.0020 mg L, #AF i il £ 7 e 42 30, EHLAM BT, 9 AR 05 THR0RS 85 B, 45 R L3k 2.
0.0002. 0.0010, 0.0030 mg-mL™" ¥ 7K g [R5 B4 310k 79%—102% . 89%—92% ., 92%—95%; 0.0020 mg-L™
RN B 55 2 3 B A 2.5%—6.1%, T 52 B A0 M Bk

3 i (Conclusion)

ARBFGE RN T RGURFP IR A EE o T R 45 4 Pk e 4 245 5% B8 1) GPC-GC-MS/MS #arilll 75 2. Sk 1 & R £ T
B RV ), WO ZE IO SR I H AR BE S 2724 GPC ¥ AL 5 B3 EAT GC-MS/MS 4387, 15 Fb 454 45 B 1% [ B A5 3%
RIE BT TR X o s i, SR PR S5E BOMAR Jr =l B A v AV L A AR I 8 B, 8 RIS R 35 O, AN e 1R 2%, $20
SRTEE RUER . A2 RN R A, ISR RS REUE IR E RN ER. kR s TR, R
TRIREE A A 24 K il () — Fh A 3% B
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