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Determination of 120 pesticide residues in cucumber within 10 minutes
by low-pressure gas chromatography column

LIU Jiaxin' ZHU Yutian' ZENG Ting' TANG Su' YAN Weixian®
(1. Shenzhen Academy of Metrology and Quality Inspection , Shenzhen, 518100, China; 2. Thermo Fisher Scientific,
Guangzhou, 510000, China)

Abstract An analysis method was established for the determination of 120 kinds of pesticides in
cucumber by Low-pressure Gas Chromatography column(LPGC)and triple quadrupole tandem mass
spectrometry(GC-MS/MS). The 120 pesticides in this method have a good linear correlation in the
range of 0.010—0.400 mg-L", the correlation coefficients(R?) are all greater than 0.995. In three
differen concentration levels of 0.02 mg-kg™', 0.04 mg-kg™' and 0.10 mg-kg™', the average recovery
was 73.6% —115%, the relative standard deviations (Sggp, #=3) of the recoveries between 0.0560%
and 12.6% in cucumber,and the limit of quantification is 0.01 mg-kg'. The method is simple, rapid
and accurate, which was suitable for determination of pesticide residues in cucumber.

Keywords cucumber, low-pressure gas chromatography column, pesticide residues, high

throughput analysis.
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QuECHERS Fif &b B, 5T LPGC i i £ 5 2K rfr 120 FhoA 245 5% B ARSI O ik, 1 PR | AR T8 . RBUE & |
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1 #¥B5hE (Materials and methods)
1.1 AR A
TSQ-9000 = =& PU Ak A< BT Bk AL (GC-MS /MS, 32 [E FE Bk G /R BHE A 1) 5 i 3 B0 ML (3K1S, 8 [E Sigma) ;
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TG-5LPGC-MS {438+ (16 mx0.53 mmIDx1pm+5 mx0.18 mmID, 3% [E 28R K /R BHE 2 7)) 3 # TKF- (Cubis 11, 1% [
Sartorius) ; % i€ 2] #% (IKA Ms-3-basic, fE[E IKA) ; WAL (Turbo Vap LV, il Biotage Sweden AB).

NG NER (B34, f5 E MERCK) ; QUEChERS b (L FER R A FRA F ) s ToOKBRIREE (A Hrdl, | M4k
R 5 & He-N-TAFEEEBE (PSA) #3 (40—60 pm, ZHERFHE A BR AT 5 A BB (GCB)# (40—120 um, ZHE
WRHE A RA T ; 120 P 58RI G FR HEE W (100 pg-mL™, KB /RIERHE A RA R ; ERCYHIA R T S).

1.2 STk
1.2.1 RIS W 5

TRAFRAEF W 5 W ImL (R 2533 METE T 10.0 mL R, INEE &5 2 205, Bl e fi & W0 10.0
mg- L™ FRAERE 23, WAFAE 4°C VKA 25 .

122 B ETALFR

N AL RS, dERIFRE 10 g RE (R0 2 0.01 g@) T SO mL ¥R B .0, A 10 mL 2 i .
QuEChERS bt (4 g BREREE . | g SALAN. | g FPEERR4N. 0.5 g MR A 00 & | TR T, % LE.OoB 5, &
FU5%% 1 min 5, DL 4200 rmin' 2.0 5 min. WH 6 mL L3 OINEN N 7 885 mg HiBREE . 150 mg PSA 2 15 mg GCB #Y
15 mL ¥R .0 s TR ETRA) 1 min. 4200 r-min™' B0 5 min, #EFWE 1 mL _FYE® T 10 mL &, 40°C KIBH A
SREFET. A | mL B %, 18 0.22 pm WFLIEIE, fSHE 3% - Bk 56 A0 2 .

1.2.3 LR A RiE TAER

EEAERBEWAWREE T, 400 A 1 mL¥& 5 0.010. 0.020. 0.050. 0.100. 0.200, 0.400 mg-L™
BRI TAE I, 3 0.22 pm F3fFL 38 MR 1l A 28 37 32 SRR A b v TAEVA TR, SO € i - B 3 FH S0 52 .

124 GC-MS /MS 41

SOOGS0 FEREIRAR 1.0 pL; #EFE 7 20 AR 40 Tk AR 5 AR DR EE 280 °C; Wi 1.6 mL-min; 2 :E A<
(>99.999% ); {4, 1% 4} - TG-5LPGC-MS( 16 mx0.53 mmIDx1 pum+5 mx0.18 mmID) ; #& )% TH & & 1F A0 lh I K 65 °C, {4
£F 0.5 min, L 35 C 7+ Z 320 °C F#£F 2 min; BiZ247AF[E] 24 10 min.

4 B TR TR (AED ; B F IR R 50 eV 4y = BB RE TR 20 I (SRM);
FE TR EE Sy 280 °C; B FIRIREE S 320 °C; Rl S 4 < (>99. 999% ).

2 R 5171 (Results and discussion)
2.1 AR R

7 TSQ-9000 B I P |43 51 FH B £ Vi >4 0.05 mg kg™ FOTRE-& X IR 4% 25 %F LPGC # TG-5MS 6 1A% k473
2. FP e N R U3 i % R W I E] £E LPGC -4 2.96 min 1 8.20 min, 7E TG-5MS 4354 |4 6.01 min Fl 21.80 min.
LPGC 4 #rid [a] bt TG-5MS A B 2—3 4% TR TU46 Be A2 P AR (035 4 b 5% 22 S I R R . 78 TG-5MS | F ik
BRIGIE RS BN FR, fE 0 B A R IR 78 LPGC L W BB I T2 | 40 A TG, J 58 ANt 2 I ik /. it —2
% H bR B B SRAE B kS R R, I s e i Al LPGC.
2.2 FEJFR FIRE

FE ST RN 2 AR 2 B B ARG N R Ik A A 0 ) R, LA R S e R 3 S AR AL . Fe R 1.2.2 /NI R AR By

¥, 26 TIOR8 7R R 2 i o 9 A A 245 0 R ) 34 VPl 00 98, AR s 4 5 S o o (-5
BN ST, M = AA;A X 100% . HeH, M oy BRI A5 A< 25 (9 5 TR0 5 Ay A S I HH 25 A 24511

HR M W IO 5 A Aol 300 452 245 100 7 (. 43050 R 5 980 TR 2 11 8 v TR A 120 < 26 19 15 UL, A
[ 25 1F T BEAT R, S 45 50 R 120 FhR 25 i s 5% AR 245 1 MR G fl, 22 B0 R i BRI I R00 ; Kok 28 M (E A IE
1B, IR 2L BT R . H P A 51% BI AR 25 0<M<20%, 230 h 59 2L A0, W B 1T IF; B 42% [k 25
20%<M<50%, & Ay TS5 B (14 35 KO0 5 2% ARG M>50%, 3¢ IR 3 BE 00, , A B AT AR IF . 455 1 RT3k, 7 [m)
HE I P OAS TR) A 24 0 5 RSO 22 B3, g W ARG 3 SO Y T, 780 A i 25 SR O v B v, i T T 3 A v Y )
B RITRIE.
23 FIREIZRPETLIR . A R A E B R

120 PR 25 09 E BB 0 . P ES F M it 4% fE WL GB 23200.113-2018. 418 1.2.3 =5 i ] 77 1 i ol 35 5t T 4R i
2k, 76 LR A R ATINE . GC-MS /MS & Fe 2R F MR I T FR 2, LAAR 2406 AR () 4o Lo B v B (v, ngemL ™) 3
RIS, F5 B0 AH N A 25 A0 (R0 5 72 . 45 SR B0, 120 Pl 2578 1% 05 5 P 3 A IR B, 7 0.010—0.400 mg- L K L
B DS, A6 2250 R 397E 0.995 DL b, MR R R UF. ik 2589 B (S/N=10) 4 0.01 mg-kg '(% 1).
2.4 IR BERUORS % R

A3 2 f e iR 4 A% B PR 10 4% 52 e BREEAT A [ e 5206, e L i Ak B O 9k AL A% 45 R A oA B A
A % B A, BV P ATIE 3 R (n=3) . 26 B IV AR 0 T £ Wk & 4353124 0.02., 0.04. 0.10 mg-kg ' TR &K 2 b5
i, 3 AR INK T BSR4 510 77.2%—109%. 83.3%—115%. 73.6%—112%; %t bR 11 25 48 914 0.338%—
12.6%. 0.0569%—10.4%. 0.0560%—10.2%, F W% kBB LT | B ET TS, 75 S AR 2558 B 40 ir 2K
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Table 1 Retention time, Icorrelation coefficient, of the 120 pesticides
V] {REEE]/ min - R? qezlj PREZTE])/ min - R? fezly PREGETE])/ min -~ R?
Acephate 3.78 0.9986| Fenthion-sulfoxide 6.40 0.9992 Fenthion 5.63 0.9985
Alachlor 5.40 0.9992 Fenvalerate 7.93 0.9989| Fenthion-sulfone 6.42 0.9980
Aldrin 5.67 0.9994 Fipronil 5.87 0.9979 Permethrin 7.41 0.9986
Benfluralin 4.63 0.9984 Fluazifop 6.26 0.9997 Phorate 4.72 0.9985
Bifenox 6.98 0.9985 Flucythrinate 7.76 0.9991| Phorate-sulfone 5.61 0.9988
Bifenthrin 6.86 0.9988 Fludioxonil 6.17 0.9990| Phorate-sulfoxide 5.57 0.9994
Bromopropylat 6.89 0.9982 Fluorodifen 6.10 0.9972 Phosalone 7.10 0.9989
Butachlor 6.04 0.9989 Flutolanil 6.10 0.9990 Phosfolan 5.88 0.9990
Chlorfenvinphos 5.87 0.9986 Fluvalinate 797 0.9980 Phosmet 6.90 0.9994
Chloroneb 4.07 0.9993 Fonofos 5.02 0.9989| Phosphamidon 5.06 0.9983
Chlorpropham 4.56 0.9994 Hexaconazole 6.13 0.9989| Piperonyl-butoxide 6.70 0.9988
Chlorpyrifos 5.63 0.9993 Imazalil 6.15 0.9991 Pirimicarb 5.21 0.9990
Chlorpyrifos-methyl 5.36 0.9989 Iprodione 6.81 0.9985| Pirimiphos-methyl 5.50 0.9988
Clomazone 4.94 0.9991 Isazofos 5.13 0.9991 Pretilachlor 6.16 0.9990
Coumaphos 7.48 0.9981 Isocarbophos 5.68 0.9992 Procymidone 5.93 0.9984
Cyfluthrin 7.60 0.9991| Isofenphos-methyl 5.78 0.9991 Profenofos 6.15 0.9992
Cypermethrin 7.70 0.9989 Isoprocarb 4.17 0.9984 Prometryn 5.41 0.9984
Cyproconazole 6.32 0.9990 Isoprothiolane 6.14 0.9997 Propanil 5.30 0.9990
Cyprodinil 5.79 0.9992| Kresoxim-methyl 6.23 0.9989|  Propiconazole 6.63 0.9994
Deltamethrin 8.17 0.9984| Lambda-cyhalothrin 7.15 0.9982 Pyridaben 7.45 0.9991
Diazinon 5.03 0.9991 Malathion 5.55 0.9989|  Pendimethalin 5.82 0.9984
Dichlobenil 347 0.9985 Metalaxyl 5.42 0.9985| Pentachloroaniline 5.28 0.9991
Dichlorvos 3.03 0.9986| Methamidophos 2.96 0.9982 Pyriproxyfen 7.09 0.9990
Dicloran 4.85 0.9983 Methidathion 5.99 0.9991 Quinalphos 5.89 0.9997
Dicofol 6.36 0.9979 Methoxychlor 6.92 0.9996 Quinoxyfen 6.60 0.9984
Dieldrin 6.24 0.9996 Metolachlor 5.62 0.9988 Quintozene 5.02 0.9981
Difenoconazole 8.10 0.9987 Metribuzin 5.31 0.9980 Sulfotep 4.67 0.9983
Dimethoate 4.85 0.9985 Mevinphos 3.75 0.9991 Tebuconazole 6.70 0.9985
Diphenylamine 4.48 0.9988 Molinate 4.18 0.9986 Tebufenpyrad 6.93 0.9980
Edifenphos 6.60 0.9986|  Monocrotophos 4.67 0.9990 Tecnazene 4.45 0.9994
Endosulfan-1 6.09 0.9980 Myclobutanil 6.22 0.9982 Terbufos 4.98 0.9986
Endosulfan-2 6.41 0.9992 Naled 3.02 0.9990| Terbufos-sulfone 5.84 0.9983
Epoxiconazole 6.79 0.9983 Omethoate 4.40 0.9986| Tetrachlorvinphos 6.03 0.9993
Ethoprophos 4.50 0.9979 Oxadiazon 6.19 0.9984 Tetraconazole 5.67 0.9989
Etofenprox 7.73 0.9980 Oxadixy 6.45 0.9990| Tolclofos-methyl 5.39 0.9987
Etoxazole 6.92 0.9999 Oxyfluorfen 6.19 0.9989 Triadimefon 5.65 0.9993
Fenamidone 3.78 0.9989 Paclobutrazol 6.02 0.9994 Triadimenol 5.90 0.9989
Fenbuconazole 5.40 0.9983 Parathion 5.64 0.9963 Triazophos 6.49 0.9981
Fenitrothion 5.67 0.9992| Parathion-methyl 5.36 0.9986| Trifloxystrobin 6.56 0.9988
Fenpropathrin 4.63 0.9986 Penconazole 5.84 0.9990 Vinclozolin 5.35 0.9989
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2.5 FEALAYINE

T B IRE f 2531 6 4y, 4351 LPGC 6 3 HE R TG-5SMS 0335 4 A AR 7 v, of 1w (v FE g g R 750 2 W 1) 25
AT, 455 W35 2. Z5 R W, LPGC MALER J7 iRl TG-5SMSS RUALES )7 i 5 25 S — 5, TR H 2 5. 48 LTk,
Ve LPGC (7 i A AN (AT LA 45 4 G 00 IRF 11, -t BE PR TEAE it 205 SR VAR P, A0 DR B o S 6 3 P A A%

R 2 AR5 LD E B I P R A5 505 1R 19 45 2R

Table 2 Results of determination of methamidophos and deltamethrin in cucumber by different methods

FEf KR/ (mg-kg™) IRF AR/ (mg-kg ™)
Sample LPGC TG-5MS LPGC TG-5MS
Cucumber 1 0.0603 0.0616 0.0661 0.0673
Cucumber 2 0.0622 0.0619 0.0676 0.0643
Cucumber 3 0.0569 0.0551 0.0657 0.0654
Cucumber 4 0.0402 0.0402 0.0478 0.0458
Cucumber 5 0.0336 0.0338 0.0471 0.0431
Cucumber 6 0.0334 0.0343 0.0473 0.0448

3 %4 (Conclusion)

K Fl QUEChERS # AR A i Ab ¥R 45 %, LA LPGC A #% Lr, 7E GC-MS /MS Xt 85 JIH 120 Flfe 2547 8 il 2 . A
FriE RS AE] 10 min 43H7 120 W 2y, LPGC F) T3S Y B0 25 I 20 A DA T 52 BAH TR R B8 A 40 8, 408 3—4 RS 4%
Mok 3. 3 A A B 7 i P A 25 58 B RO DR B A G . 1205 18 S 2 AR 2 5% B RO AT W L RURS: TEAG L B AR
Jo A 4 WA I PR b B SR T AR T — R RS, ATER I AT T B
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