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Effect of QUEChERS Pretreatment on Organochlorine
Pesticide Residue Detection

ZENG Yan , LI Xia—xue, WANG Ren-you
(Ya’ an Quality Inspection of Agricultural Products Monitoring Center , Ya’ an 625000, Sichuan China)

Abstract: The pretreatment methods described by quick, easy, cheap, effective, rugged, and safe ( QuEChERS) and
NY/T 761-2008 were used to treat several tested agricultural samples, then the residue of organochlorine pesticide content
of the tested samples was determined by gas chromatography, and the detection results were compared. The results showed
that, the average spiked recoveries of the 18 residues of organochlorine pesticides of tested vegetable samples ranged from
72.1% ~123.9% , with the relative standard deviations of 0. 5% ~19.1%. 72.2% of the pesticides detection limits
(LODs) were above or equal to NY/T 761-2008 method, only 27. 8% were below the NY/T 761 -2008 method. The
analysis results of several vegetable materials confirmed that the pretreatment by QuEChERS can meet the requirement of
determination methods for multi—pesticide residue analysis by GC, and accurate and reliable results were obtained. Due to
the low consumption of organic solvent, fast processing rate, strong selectivity, high recovery, high precision and strong
practicality, when the pretreatment of QUEChERS could replace of NY/T 761 —2008 in the detection of organochlorine
pesticide residues in general cases.
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IR BB A HLE SO HU 3 e A 2 B Y R 2
R ZFRER M e ) (FRIFR N k) BEA TR AL 3,
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Ak # F 2003 AF 4 T P SRR S R AL BE 4R
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W 067 AR A 1T B DA A, oA ol 28 A 24 8%
B Rl S 2 5 BR 2 A s B0 TR R
WA B A . QuEChERS J5 15 BB 1 187 5 B
W EFEEMSH GC-MS-MS  LC-MS-MS ™ 347
R, BT AAN AR 5 50 AR ERAE AR O A2 4, 3R O
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1 REEBH

1.1 B 5RH

AgiLent 7890A AR 35X (BC ECD Kl %) ;
B AT BIRAL; TT 4y 2 — R R A &
i B REAIL s B oL

A AR UE TR BN B FAREY) SR D A, AL
VAVAVANEE R 1S D AT L e Y S
P = WARTER] S A M) S TR R R A R | — AU A
Fies TR S A4 T RN 4G T L TRAUAE R L — U
Tt IRV O S AE TR U TR SR R AE 18 Bk
2l BB R M 100 pe/mL, 4 HC A K 0. 04 0. 08 .
0.4 mg/Kg 3 MEBEEIY 2 4HIR S hn v e (Hy 12 Fh
R TALJE 6 FPo I 40) B AR 25 HU N (SPE-33 %
HRYH) F1 QuEChERS 6 BUR A KA A i
BHEA RIS s 206 VB | 1E 256 0 92 H R A =
JUT I €5 1% 2%, e 3 0 ol o A 2l BT K 38 o
alisK.

FEGh RN i B B SR TRk
ThEATE LA ¥ R SE M BE ML SRR | BEAS (1) 2R S5 AN
ASPHTT AL PR R ARA T EARCNY/T 789-2004 4k 245k
B AT BT REAR B R D ) ) AT

1.2 #m Q iRRTALIE

PRI 5 AT B AL A 15. 00 g, A 50 mL
B IMA RS 35 mL, B A) 38 2 min, FILA Q ¥5
ﬁﬁlﬁtﬁﬂ@,ﬂﬁ(?&’ﬂA 000 r/min B> 5 min , L
LJZEW 10 mL, 2 B AHZEHL(SPE) PSA/C18 1k
B 782 1 min,4 000 r/min B> 15 min, B 2 mL
R EZIERE T, H70 CRAREILT,2 mL
ECREEAIRAT B,
1.3 & NXpraiE

FRECE @A) KT B AR 25,00 g, R AHETE R
H L HE(NY /T 761-2008 & 5% FK S AT HLEE A AL
S AU B TR AN 21 3 R TR 2k 24 2 0% B 1 I
B2 TR ERAE , SE U BRI

1.4 #&im
1.4.1 AR

B AR AR R A B35 (GC-ECD) 4y
BT, 554« Agilent 7890A AR (A I%X ECD A5 25 ;
TR . HP—1MS; BERE TR 200 °C ;K 25 R .
320 C ; HETHEFEFF 150 CA£4F 2 min J5,6 C/min
F 2 270 CH4F 8 min, 2SN 0.999 9% A, ik
4 1 mL/min.
1.4.2 &

iz RA T A 1 R MERR AR EURE & (£0.01 g).
PAFP 5 2 BRI RE A3 IR 3 APATRERN— A28
FIRE OB U I BT 5 73 400 0. 04 0. 08 F1 0.4 mg/
Kg 9 3 MMRAFRER I, 28 Q ¥ A N I Frkb R
WA LR AL ARICR, 030 it AR T o 4
B ISR AR bR 25 AR 5k ISR TRy
Bk

p_C-A

Hodr P R ENRCR % 5 A SR BE i v Br & AR 5% G ST 2
G388, mg/Ke s B R WS I AR A5 s 1 V% 1) I =
5, mg/Kg 5 C RIE i 5340, mg/Kg.

K54 B RSD( % ) W g e

RSDzstX 100% (2)
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Fig.1 Chromatograms of lettuce with 0. 08 mg/Kg group I mixed pesticides
(a) with QUEChERS pretreatment, (b) with NY/T 761-2008 pretreatment
(1)666,(2) BEIE, (3) ZHEEHA, (4) MR, (5) BEF, (6) RER, (7) BE%HH,
(8) =HEE B, (9) MEBHEE, (10) MEUKHFE, (11) MREHEE, (12) REHEE
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0 ~5 min JEFEG R R A0E A 10T AL 2
T AL IR T Q 1AL T A= 45 /b | 2 i AR Al
BN A FITFARZ I MW, 57 1A BH .

2 FRE5HMH

2.1 BIAMBAREFRBER

XoF T AT A 3 9 A 3R R T R LA T TG
B, 1 s 1 R, Q YR AR WA
i AR LA R N . AR
oM 2.0 mL, A NEN o2 —. 15 30>
UL T E R A FEI L ) AR B TR

HEUR R .
2.2 HREUBRRRAKRBHN

PRI 3508 B NG AT P2, {0 N 0 A 4
FREABR K FIER T 5 Q Wl IR R EE , 57 T AriE RSk
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PRI FRICHCR B A R T A 25 1 2 1 I . N kb
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HEERESHEM AR S EZEIEMHK. Q IkFeb
WP T L -N R C18 E A &4
FEIBUR X0, 2 A ARG 1 W FRFRICR, , A 38 () AR
FERE R, T B AR BIRIL. 8 MrEA L
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Table 1 Comparison of pretreatment consumption
gE| NY/T 761-2008 QuEChERS
FEA 25.0 g 15.0 g
LI 50 mL 35 mL
IEC ke = 25.5 mL 2.0 mL
PO &= 255 ml X
Afetn 5~7g 7
R (LIRS 22.0 mL 2.0 mL
BAREASY- 4 b B 1) 24100 min 2535 min
AR ILTHFE Z (nZ g B Tk e MRS ) (R BRI R H A )

2.3 ¥R (LODs)

HN VA £ e 25 B K PR ZE (NY/T 761 -
2008 i AR A BLEE A LS LR L5 TR AN
RAEEH RIS AR 25 Z 58 /8 I e ) i (5 2 &84 . i
SEFACRE A HLEZE AR R TR 2R 25 2 5k B
AR B SR AL 12 AT WSROI H 2 TR S A 245 R DU

SHHAEY PO, L, AR T Q
KBRS T N kAR R, 45 sk 2 iR,
2 0L, Q WK A 10 DA 2Y (55. 5% ) 1)
R BRAK T N ¥ A 3 MRZ5(16.7% ) ks i IR
NE—B, A5 DR IR (27. 8%) i & T
N .

F2 QEKNZRINMHIR
Table 2 Detection limits ( LODs) of pesticides by Q method

o i PR i R o i R
Q% N Q¥ N % Q% N %
666 0.000 1  0.000 4 FH 44 g 0.002 0.002 SHAWEE 0.0006  0.000 8
H 0.0001 0.0003 =AM LYME 0.002 0.002 4 T T 0.0005  0.000 3
LKEWEAR 0.0001  0.000 4 A A 0.002 0.002 S 0.0002  0.0006
= A ] 0.000 1 0.001 EERAV T 0.003 0.001 R 0.000 1 0.001
Jig A 0.001 0.002 P TR 0.003 0.002 AT 0.0005  0.000 1
S I 0.002 0.001 TR A T 0.0007  0.001 UK A TR 0.0005  0.002

2.4 [EE BETE

TE IR R A AR 2 R, B i 1 [
WK SRR 45 RN 3 .

H1& 3 WT UL, Q ¥ A & (3 NIRRT 1Y
18 P A2 5% BR ISR BITE 72. 1% ~ 123.9% Z [,
H FEmE /N T N 3 (80. 0% ~129.2% ), (HL 454
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2.5 JTiEMNA
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Ut RIS [R5 , REAE T 22 Rl 7= b A L
AR ZFR R E .
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Table 3 Average recoveries and RSDs of eggplant sample (rn=3) %
AN 0.04 mg/Kg A1 0.08 mg/Kg AN 0.4 mg/Kg

fe2i# . NY/T 761-2008  QuEChERS NY/T 761-2008  QuEChERS NY/T 761-2008  QuEChERS
mfg#  RSD  [Ig#E  RSD  FIJCR  RSD IR RSD [ RSD  [IEE  RSD

VAVAVAN 97.8 6.8 104.1 3.2 85 4.4 943 3.4 92.9 59 111.3 7.6
AR 88.2 82 92.5 19.1 87.8 3.5 106.6 5.7 93 4.5  107.3 4.9
LIEBEAM 871 1.6 102.5 13.8 79.6 1.1 72.1 2.5 80.3 3.3 92.3 6.9
= I 82.3 2.5 112.4 8.3 97.5 3.6 113.1 7.1 107.8 1.3 109.6 3.2
JE R 125.3 3.1 88.8 8 104.7 1.1 123.9 6.8 88.4 3 84.5 3.6
B 91.5 9.2 87 4.2 106.9 4.1  98.6 6 107.5 8.6 857 1.5
FH EU 5 TR 96.6 1.9 112.3 11 95.6 10.6 97.8 0.7 87.6 2.9  87.1 1.8
ZRAEYEEE 857 2.2 96.8 7.3 90.6 8.9 937 0.5 98.3 3 101.2 1.9
FAEEE  80.0 13.3  101.5 13.9 89.1 6.4 87 4.7 105.6 3.3 100.5 1.8
BEREEE  96.6 4.6 104.5 16.9 81.6 3.1 99.9 3.4 79.4 3 9.1 2.3
FMEE SR 101.8 5.7 99.5 5.3 93.7 3.6 93.8 6.7 102.5 3.6 104 0.6
TR 2 TG 107.5 6.6  99.6 4.8 129.2 3.8 86.1 2.6 106.3 3.6 94.6 0.5
SHEA MR 951 7.8 78.8 6.7 98.1 6.3 91.5 15.3  103.8 2.7 96.7 4.3
T T T 85.3 4.8  76.3 7 111.3 3.2 89.9 4.7 90.8 2.3 81.7 11.6
R 44 TR 110 6.4 107.5 6.6 92.5 3.8 94 3 93.8 3.7 111.3 7.6
Bl 108.2 5.7 92.8 11.8 83.8 4.2 932 8.8 100.1 4.1 75.5 5.2
ER AR 113.5 5.7  81.3 15.2 98.8 5.4 100.6 2.6 100.1 3.7 108.6 7.1
AT 103 5.1 103.9 15.1 101.3 3.5  82.6 2 100.3 4 100.8 6.3
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Fig.2 Quality control chart of spiked recoveries of multi—sample pesticides by QuEChERS pretreatment
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&4 0.08 mg/Kg FMAFET Q FAEME 8 M B RFANEXRERE (n=3)
Table 4 Average recoveries and RSDs of adding 0. 08 mg/Kg pesticides in 8 sample treated with QUEChERS (r=3)

%
¥ i B R LEERH I Bk Ry R
REEH RSD ik RSD R RSD ik RSD ik RSD ik RSD ik RSD ik RSD
VAVAVAY 108.0 4.7 943 3.4 1027 2.7 8.0 2.1 9.3 50 934 6.6 8.5 43 759 17
HHTH 108.2 4.0 106.6 57 93.0 4.9 1056 42 9.2 49 111.6 3.0 110.0 4.8 91.8 4.2
LIHWEA 113.0 7.4 721 2.5 721 2.5 91.5 7.5 87.4 3.7 9.3 9.0 8.4 9.4 941 49
IR 116.4 3.2 113.1 7.1 116.2 3.1 112.1 53 107.3 3.5 9.9 2.8 988 53 121.5 0.7
JEEEH] 95.6 6.5 123.9 6.8 106.8 8.2 101.4 2.9 1123 1.7 111.0 13.2 1145 4.0 113.1 2.3

SR 80.6 4.3 98.6 6.0 97.9 7.0 91.1

U5 e

SHRAESEE 11229 7.1 93.7 0.5 91.8 3.4 %46
WAEANE 117.6 7.1 8.0 4.7 8.0 4.7 107.4
FURURAEEE  105.6 17.1 99.9 3.4 99.9 3.4 104.0
P AEE 98.8 9.8 93.8 6.7 93.8 6.7 101.1
RESEE 103.7 16.3 8.1 2.6 8.1 2.6 96.9

SHRWRE 99.0 7.2 91.5 15.3 92.4 1.3
T 97.3 9.2 8.9 4.7 939 2.8 80.1
R4

HATE 97.0 12.0 93.2 8.8 78.5 3.6 9.4

107.1 8.3 97.8 0.7 9.5 2.6 944 29 8.1 35 9.6 1.6
2.6 102.3 13.0
3.4 103.1 11.9
4.4 9.7 26 9.3 3.8
59 9.9 2.7 97.2 5.7
107.8 19.7 105.7 5.9
107.6 8.3 94.0 3.0 8.7 3.4 98.0 153 116.6 3.5

4.7 8.7 6.8

2.7 939 48 933 26 956 52 AT 6.0

102.7 5.9 77.5 11.4

3.8 8.3 35 944 23 9.1 46 8.3 27

104.9 2.1 1159 3.1 9.3 3.0

102.3 2.9 117.4 5.3 1249 1.8
117.8 4.7 9.8 4.0
113.2 3.0 8.4 5.5

101.3 7.0 91.4 12.2 98.5 3.9

18.8 97.5 1.8 8.2 35 91.8 2.1 8.4 5.8

110.6 5.6 120.8 10.2 95.8 8.2

110.4 8.6 72.7 3.3 102.9 2.0

ERE T 111.3 4.8 100.6 2.6 97.5 5.4 99.4 6.2 8.1 3.0 1150 4.6 105.6 4.2 9.9 2.7

D% 112.0 9.2 8.6 2.0 8.0 2.0 8.9 54 83 54 1129 89 8.6 7.7 9.8 2.0

B A AhEREEZ NY/T 761 -2008 3%, 1 FE 1 A HL VA ) B
3 ZFiwe

AR QuEChERS 2 B Ab 31 | SAH 354X
WEA ™ b 18 P ML 2 SR A, S5 R,
5 NY/T 761-2008 #H Lt , QuEChERS 2 Ab BH i 14 1k
B, SR A0 /D e 24 53 B B v AT AR AIR
fECBH P 40 W, A [l %A 72, 1% ~ 123.9% 2
) ,RSD 7E 0.5% ~19. 1% = [a] , Ly wf BE FOKS 25 B
HRIR BRI EL R . T 48 2 B 0T J BE - AR e
SERFE IR R A 98, 1% , 1 72. 2% AR
R RR T4 F N ik, B 27. 8% BE KT N k.
LG AT AR B 5 15 0] BT 2 R = A LA 2
% BRSO A A, [RIT, FH QuEChERS 5 7ij

D R AR, T Y BN AR AR T )
PR B A R R 22, XT38 ) 5 R 2 RE S
SEAER A E M i, BRIl AT, R
TR A AGI Tk O TAR R S Rk el
PIC 28 ST S A 0 =, L (08 =0 €0 1 3t
REEAT RALUCAC ™ ity A BIL S 224 24 5 B A A 0 T
VB AR T 52 S S AR IR I HO7 k8
I, AR it J5T 2 A S A AT R PR

SE

rhg A RALFNE ML 3. NY/T 761-2008 Bi3% fizK
SRR AP AT LS UL R A Tk R g I PR R IR Ak
LR IES].
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