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ABSTRACT: Objective To establish an analytical method for the determination of pyrethroid pesticide residues in
Chinese chives by gas chromatography-mass spectrometry (GC-MS). Methods The samples were treated by
QuEChERS method, extracted by acetonitrile, salted out with sodium chloride, purified with N-propyl secondary
amine (PSA), and after concentrated and stabilized, the samples were determined by GC-MS under select ion
monitoring (SIM), and external standard method was used for quantification. Results The linear relationship of 7
pyrethroids was good in the mass concentration range of 0.01-1.0 g/mL, and the correlation coefficient (r*) were

0.9989-0.9995. The limits of detection were 0.6-3.0 g/kg. When adding standard 0.01, 0.1, 0.5 mg/kg to leek
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samples, the average recoveries were 85.4%-102.4%, and the relative standard deviations (n=6) were 1.8%—6.1%.

Conclusion This method has the advantages of simplicity, rapidity, good sensitivity, and high accuracy, and can be

used for the determination of pyrethroid pesticide residues in leek samples.
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TR AL R A2 Z 5 o BT AR SR AL BREOR, R
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2t b U1 A5 5% ) QUEChERS Rif b 334 R 454 GC-MS
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1 #R5ERE

L1 #EL AFISNER
e Al W T U AR ST
7 FARZGIR A bR BORATR . R4 TR . SRR

Zle . AN . WAUR . AR . TR A R
(100 pg/mL, FKEAR M FBIAEL AP B WINPT ); N-79
2 g M (PSA, 40~60 pum, KHEHA LA IR A FAD;
ECE . 2%, 2 Fisher 2AF]); SALM (A0
ali, EZ4EH).,

Agilent 5977B-7890A T AH €135 H BT 1 {3 (35 [ e b
23w, LDZS-2 i B D LA RS O LA FD); MS3
D S25 ieiRiR & %% . T25 D Bt RV10 D fiEFs 78 & AL (15
FE IKA /A #]); BSA224S-CW J7 42— T K¥(fE
Sartorius 2 F)).

1.2 KWHE
1.2.1 #snara

PEEC AR ek UIRE, BT RRENL RS, B
FoPRER AP, 20 °CCLAA7 4 . HEBRFREL 10.0 g BEAL, i
A 20.0 mL 2, HESIHFKPLEESIH 3 min, A S ¢ Hfk
4, WRHE 3 min, FHETZ, EELHLH 12000 /min B0
5min, FIEWAFEL.

ek WEHC10 mL 35T PSA b, #E51IFIR
B€ 1 min, 12000 r/min B.L> 5 min, Bl 5 mL FiHF®RT
250 mL BCBesi T, A2 RAUPEZEE T, H2.5mL
IECBEESS, BT/ NRAE FALIE .

1.2.2 A7 &R 6944

¥ 7 B IR A AR e I IE C e B B AE R 14
121 BT IE AT AL 3, AR 2s AR BOR M BAR VA,
HFMEE A 0.01, 0.05. 0.1, 0.2, 0.5. 1.0 ug/mL Y R 51
FEFIRAPRUER R, 1t GC-MS WI5E . LISGEE I T FL(Y)
SFYNAR R, XA I 2 43 0 S5 S R B (OX) A A AR BR 42 il b
Mg
123 &4t

O REFE: HP-5MS B4 (30 m=0.25 mm, 0.25 pm);
FHEFEF: BIHGIEE H 40 °CLAEF 1 min, J5 LA 30 °C/min 2
FIHRZE 130 °C, HLL 5 °C/min FHEZE 250 °C, L
10 °C/min FHEZE 300 °C, f#4F 5 min; #HA: &R, 4=
99.999%; HEREIIEEE: 280 °C; Hiid: 1.2 mL/min; PEFETS
K AOWEFE; AR 1.0 uL.

1.2.4 JRigdtt

JRTESF: BI U HEAER 70 eV, BT URIEE:
230 °C; MR 280 °C; WHILER: 6 min; RIEHTZ:
PR T Wil (select ion monitoring, SIMARZ; 7 FhbL R B
B4 30, PR BRI RE Y . R WE 1.
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Table 1 Retention time and characteristic ions of 7 pyrethroid pesticides

HHER 2 AT, 7 AR AR AE 0.01~1.0 pg/mL AY3E
FIP, ZRMESC R RAT, HISERE()TE 0.9989~0.9995 2 i,

&R YR CAS = 4 B4 B[] /min ERE M2 EEEEFm2)
R A g bifenthrin 82657-04-3 C,;H,,CIF;0, 27.609 165 166, 181
% TR fenpropathrin 39515-41-8 CxHy3NO; 27.892 181 125, 265
ST cyhalothrin 68085-85-8 Ca3H1oCIF;NO; 29.129,29.413 181 197, 141
RS cypermethrin 52315-07-8 CyH}sCLNO;s 31.902, 32.026, 32.101 181 152, 180
FURULS TR flucythrinate 70124-77-5 CyHa3FoNO, 32.226,32.575 199 157, 225
HK A g fenvalerate 51630-58-1 C,sHCINO; 33.497,33.921 167 225, 419
R ST deltamethrin 52918-63-5 CxH1sBr,NO; 34.694, 35.143 181 253, 172
1
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Fig.l Total ion current diagram of 7 kinds of pyrethroid mixed standard solutions
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Table 2 Working curves and limits of detection of 7 pyrethroid pesticides
et/ A LR/ (ng/mL) ALYy LB Kt R/ (pg/kg)
WA AG TR 0.01~1.00 Y=41846X—457.78 0.9992 1.3
H R 2 iR 0.01~1.00 Y=18417X-352.15 0.9995 1.7
ST e 0.01~1.00 Y=26002X—658.74 0.9989 0.6
SAESE R 0.01~1.00 Y=4772.7%~185.89 0.9991 2.7
FHU A Wik 0.01~1.00 Y=26358%-1039.7 0.9991 3.0
R 0.01~1.00 Y=4247X~-172.56 0.9995 1.0
TR HSBR 0.01~1.00 Y=2353.6X-66.657 0.9993 2.6

23 EIRERSEBEE

TR

AL T HAESRRE AR 7 DR H A R AR

AN A AT, 43310 0.01.0.1 #10.5 mg/kg
3 AACE IR IB BRI ISR 5L 5, BB INACE B E 6
W, ISR FIAR X AR 22 . H13R 3 WA, 7 FhDURR
FBEAE 0.01, 0.1 F1 0.5 mg/kg 3 MERANACE T (1 B Ky
85.4%~102.4%, HHXI b7 fi fi 2% (relative standard deviation,
RSDs)H 1.8%~6.1%, Uil I J7 v HEdf AT ¢

F 3 FESEP 7 MIIRR R EREY U R RS E
Table 3 Recoveries and RSDs of 7 pyrethroid pesticides
in chives

0.01 mg/kg 0.1 mg/kg 0.5 mg/kg

&Y BFR
[F1 53R /% RSD/% H1LR /% RSD/% 181 ZR /% RSD/%

BARAERR  101.1 2.8 99.5 1.8 92.3 2.4
RN 913 32 92.2 43 90.4 3.6
KRN 921 3.5 97.6 3.7 91.3 2.9
AFAEBE 89.9 5.3 85.4 2.8 88.6 47
FAILAENE 873 3.3

EULKEE 965 3.3 91.2 4.6 1024 6.1

87.5 3.6 89 2.6

REKHE 89.8 3.7 95.4 3.4 99.5 53
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QuEChERS HARBEATRIAR B, 3958 T L THLARE ST, 552
JRRAONE o R FIAS D7 1% 5 B WS 30 HEAESERE b AT
Kl o G5 EIR, 1 RS b S A FUR AR, SREE Y
0.12 mg/kg, BEHEAESR A7 EE AR IS DR BRI A 25
ARG, I I AT AT T B2 i b 0L He 2 T At i
E, WAL
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