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Optimization of detection method of organophosphorus pesticide residues in
leeks by acetic acid-microwave treatment
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ABSTRACT: Objective To establish a method to eliminate the interference of leek matrix on the detection of
organophosphorus pesticide residues by acetic acid and microwave treatment. Methods The leek matrix and
organophosphorus pesticide were detected to analyze the interference of leek matrix on the determination of
organophosphorus pesticide residues, the backgroud changes of leeks treated with 10% acetic acid and medium-high
microwave for 10, 20, 30, 40, 50, 60 s were analyzed, and the recoveries of organophosphorus pesticides spiked in
leek samples with 0.08 mg/kg and treated with 10% acetic acid and medium-high power microwave for 50 s and 60
respectively were determined. Results The retention time of 12.145, 16.119, 17.169 min of the background peaks of
leek matrix could interfere the peaks of phorate, chlorpyrifos and phorate sulfone, respectively, and the area and peak
height of the background interfering peaks of leek decreased with the increase of the treatment time. When the
treatment time reached 50 s or more, the background peaks of leeks decreased from 11 to 4, and none of the 3

interference peaks were detected. The recoveries of organophosphorus pesticides spiked at 50 s were 79.2%—105.9%
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with the relative standard deviations of 7.2%-13.5%. Conclusion

The acetic acid-medium-high microwave

treatment for 50 s can effectively eliminate the interference of leek matrix on the detection of organophosphorus

pesticide residues, thus effectively improve the accuracy of the detection results.

KEY WORDS: leck matrix; interference; organophosphorus pesticide residues; acetic acid-microwave treatment
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Fig.1 Chromatogram of blank leek without treatment
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Table 1 Parameter statistics of leek background peak
e £ B8 1 1] /min T AL/(150 pA) 5 /(150 pA) U6 5% /min
1 3.870 1596.9 219.7 0.1048
2 4.178 26152.8 3188.8 0.1237
3 6.047 6137.6 1055.8 0.0873
4 9.944 23447.0 5924.8 0.0622
5 10.849 879.1 181.9 0.0724
6 11.156 6151.9 868.9 0.1026
7 11.750 565.5 72.5 0.1111
8 12.145 851.6 106.4 0.1529
9 14.831 1255.1 321.6 0.0615
10 15.972 2397.2 516.0 0.1202
11 17.189 682.5 83.4 0.1227
(o)
225 | §
200 |
175 |
;ri 150 | -
é 125 | § §§§ B
= 100 e S
) 75 § ~ S
el
50
25
0 S “T f o i . | L
5.0 10.0 125 15.0 17.5 20.0 225
B8] /min
2 AR FR HERE T Y SR €35 151 (0.10 mg/L)
Fig.2 Chromatogram of standard samples of organophosphorus pesticides (0.10 mg/L)
BIBRARENEREAIZIES RS
Table 2 Parameter statistics of chromatographic peak of standard samples of organophosphorus pesticides
FFe AT {4 #4157 /min IETAIFR/(150 Pa) VAR /(150 pA) W/ (mg/L) W 5% /min
FH i 6.979 456.7 53.6 0.10 0.1194
2 LiEER 0 12.322 4239 101.3 0.10 0.0848
3 FURM 12.769 1010.2 191.4 0.20 0.0779
4 FH X B 15.752 385.3 89.2 0.10 0.0664
5 AL 16.119 408.2 93.3 0.10 0.0821
6 X 16.447 428.0 94.7 0.10 0.0727
7 LR RIRT) 17.012 306.1 64.3 0.20 0.0755
8 SEEER T 17.169 357.5 81.9 0.10 0.0677
9 K B 17.347 349.3 78.7 0.10 0.0698
10 R 21.398 353.4 65.6 0.10 0.0789
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o A AR PR 50 s J5, AESEARIRIE R 1 Gty 11 b
H 44, Rt 24 3.862 min AYUETAIFRIE D 91%, Wm0 93%,
Rt 4 4.153 min AYIETEHRUEL 88%, WEE R/ 87%, Rt H
9.978 min [ U A AR IE D 99%, U U 99%, Rt
14.839 min AU TR /D 96%, W/ 97%, XM AI7E
HE K R)E 50 s DAER, JESRRYAS TR M0 B 2,
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Table 3 Parameter statistics of leek background peak with different microwave treatment time (n=6)

PR KRB Ak R 7] /s

214 {4 B8 1 8] /min
10 20 30 40 50 60
12.145 825.3 710.1 250.7 0 0 0
I FL/(150 Pa) 16.119 2234.5 2053.9 1432.5 326.6 0 0
17.169 659.1 5324 139.8 0 0 0
12.145 106.4 88.7 253 0 0 0
1§ E5/(150 pA) 16.119 503.3 470.6 318.4 87.7 0 0
17.169 80.7 66.2 19.7 0 0 0
700 [
[e.2]
(=]
©~
600 | n
500 | o~
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100 [ & § %
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0 1 A r ' t r Y
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Fig.3 Chromatogram of leek treated with acetic acid-and medium-high microwave for 50 s
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T4 CER-PEARUELIE 50 s ERARIEMBSH LT (n=6)
Table 4 Parametric statistics background peaks of leek treated
by acetic acid and medium microwave for 50 s (n=6)

B B st i) U T AR 33 U 58
/min /(150 pA) /(150 pA) /min
1 3.859 1443 16.4 0.1264
2 4.152 3103.3 418.5 0.1145
3 9.975 69.6 10.4 0.0622
4 14.840 46.4 7.9 0.0842

24 CZRE-WURACIRFT BHLEE R AN 5 R ER M
A

R Y AIEAE i £ TR -l I Ak LR 5 X B A 24 5% B A
W25 SR AER M B ), SR P DL AR 24 s [R5 e
FAXTBRUE (i 22 (relative standard deviation, RSD)HEFT Al .
T LR AR B 50, 60 s X R F PR . BT, K
BELAYEE S BT T HUSCRER 3 W i, ORI 2 Fhab 3
J7 K ARE G AT A IR R S 5050

K L3 1Q)FEM, 6 RPATSES, s [E
W T FLAH X BR AR 25 (38 5)

F*5 TREIIEHHEER A0 AR B ER KA X R R ZE (n=6)
Table 5 Recoveries and RSDs of organophosphorus pesticides
with different treatments (n=6)

AbFHE 50 s AbF 60 s
LA %i’g/@l{&z% RSD/% yw/@”&% RSD/%
PR e gt 79.2 10.7 56.9 17.5
LiEE R0 88.5 9.8 78.1 10.2
FURSR 86.1 13.5 63.2 18.4
FH X B 91.3 7.6 92.3 7.9
LM 93.1 8.9 91.5 9.1
XoF B 94.9 72 93.8 8.6
FR LB AR 88.4 12.9 87.6 14.3
FH LR 89.5 10.4 84.7 12.6
K B 105.9 9.3 101.5 9.9
=R 95.3 8.1 90.2 9.1

M1 5 AT 78 2400 HLBEAR 25U KK, foik b ¥
B 1] S50 s i, £A3 HLBEAR 24 i b DGR Sy 79.2%~105.9%,
AHIIFRUEIR 22 7.2%~13.5%, £ [ICRTE 60%~120%178
FIP, RSD<15% R ol 4bFH 60 s A F e b
BISR K RSD ¥IARFFG M, HoAth R 25 o [l il 1
RSD HJFFGHLE . 2 FAbER )y O PRl . S0 il |

AU XPEREE . PR . R REREL . KMERE . =
R A AR [R1C% K RSD SRS, {EUXGF FR g L 4805 SR
R S, R AT 50 s Y [l ORI R T AR PE 60 s
F AR AV R PRI AL TR 60 s S, WA IV T HAREAIR,
X5 A 5T 45 AR — B, R [ B S AR B 5T A R A B
60 s B, FPRCRS . P REmE . S AR ARG i (1 5 dhe st L 4
FHUGREAR, FEGX 3 AL INARENSCRRER, X PTRES A
T 58 SR HP i KR A FA O o 3t 15 P B AR ol i Ak FR )
LA, 1 B3k 2l 2 35 S5 Xt A AL A 24 5% B ARG ) T P R
HEREH L, H I AN R A B [A]RE G, AR5 ARG 2
etk METE 2 — A R A ok db A F

3 HFit5ifie

AWFSEFIFH 10%ZBRF0 50 s s KA AL B0, AT A &%
THBR AR ST BT A MLBE A 245 5% B A U T4, 78 2VHBR T Re
12,145, 16.119, 17.169 min FESEA RG] B 1% |
BEAEMA . F PRSI G TP, A AR s T RS
LB AR 255k BR G DN 25 SR B R o

A3 L2 IR S il . L kA 3-F
T P P 254 2% ME AT LR ), oA WL A 2 5 7
UL o A VA Al S N S 2 o s DR T
B SRR AT EIE RO . e . EURR . AR HESE
WL K PR Al L W ] B ST A AR S TR, X B AR Rl
WRTIN, Sl Wik b ¥RATBR 5 RE 40 THE4, (B 24030
AFEA R 45 s LR, AbBEXTABRZe I T B VEM . AN
FORH 10% 085 v = i B 1 e b BAR 25 & i ik, vl
I RS iE PR PR R0, FTA AR TR . Bl
TR A

BIRA G E B B2 i Fh A 10 i, (BAF)
FABF 7 A AR SRR S S, JESEARIE N 113
4 /~(Rt=3.859., 4.152, 9.975. 14.840 min), Fig I, HE
AU LR ERE A I 53X 4 DASIRIEI /3 2 R>1.5,
CLAR VLI PRI 58 4243 1, BRI S8 41 BR Ak S Bo0hHizcA AL
A ER BB AN T-HE, I R B AR S oA ML 2 5% 28
T 25 S A P, E O A TR B A A B 2
HATHRAIE .

BB AT, K2 B0 5 8 AR PR sl 0k b ¥ 5
fimbh > LATH BR G AL 0T FR o0 A 25 5% BB A i) T4 . ABIFaR
A TR A 5 %) 5 Rk 25 VR ) T M2 15 TR
PHEER AN o A T AN RE A 6 A 1 PN AR X
AR A PR AR 25 i e S VP88 B AR DU SR, T ELAE S Ak
PRIRVETRT B 04T, T LADRAERS (W TE i T U0 I . B 3uh
o DU R S o HLBE AR B B, AT AR R A B E
ALOVEHL KRR B S RS A ML 25 e T o,
Sk T B B LIRS S A 245 5% BR R A 5 B AR T SIS
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