511 % 55140 B 2 4 o iR A A Vol. 11 No. 14
2020 47 H Journal of Food Safety and Quality Jul., 2020

6

Bz BER Y REAY, FEAY, g F
(L T RE S TALBFE A RRA A, M 511442; 2. P RA G Tl AR, M 511442;
3 PR STE RIS, PO 511442, 4 TOMEEE AR L, TRA S
TR AR AL 2805, 1M 510623)

¥ FE: BR @ ORI - RO 55 HR RS R I E S T 6 A HLBE AR BR R Tk
FE OFEMZ N-NHEZ T (N-Propylethylenediamine, PSA)EIAHZAEBGAI T LSS, LLH B R 2380, =4 W
Be A A BGI B TERIC AEOUAL IS AR R R, SRTTHIE 25 25 F AL IE B TR i 8, 22 SN M A k7 0
TEBER 6 R HLBEABRIE I ZRAE 2.0~200 pg/L 1 I LR PE AT, HHOCREL KT 0.9990, TEUIIAKT-Fy
0.25. 0.50 1 2.5 pg/kg BMAREMGRLE 1, SFXENBCRIEREN 73.6%~99.5%, FHXHARERZE N 1.14%~8.01%,
D5 BAG: L BR AT E BB A 0.02~0.04 pg/kg F10.06~0.10 pg/kg, 453 2 kPR R AMEEE . SHEMEGT . R
B EIELR, R A T B

XRIA: BORR MG S OB (- ER I BT A LB s

Determination of 6 kinds of organophosphorus pesticide residues in
commercial herbal tea by dispersive liquid-liquid microextraction-ultra
performance liquid chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish a method for the determination of 6 kinds of organophosphorus pesticide
residues in commercial herbal tea by dispersive liquid-liquid microextraction-ultra performance liquid
chromatography-tandem mass spectrometry. Methods Sample was pre-purified by N-propylethylenediamine (PSA)
solid phase extractant, then extracted by methanol and chloroform which used as dispersant and extractant
respectively, finally ionized by electrospray ionization positive ion mode and detected by multi-selected reaction
monitoring under optimized instrument conditions. Results The calibration curves of 6 organophosphorus pesticide
exhibited a good linearity in the range of 2.0-200 pg/L, all correlation coefficients were greater than 0.9990. In the
spiked recovery test with addition levels of 0.25, 0.50 and 2.5 pg/kg, the average recoveries were 73.6%—-99.5%,
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while the relative standard deviations were 1.14%-8.01%. The limits of detection and limits of quantitation were

0.02-0.04 pg/kg and 0.06-0.10 pg/kg, respectively. Conclusion This method is simple and convenient to operate,

has high enrichment multiples, high sensitivity, and good reproducibility, and can be used for the quality supervision

of actual commercially available herbal tea products.

KEY WORDS: dispersive liquid-liquid microextraction; ultra performance liquid chromatography-tandem mass

spectrometry; organophosphorus pesticide; herbal tea
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Table 1 Mass spectrometry analytical parameters of 6 analytes

” B FET EREHE R E
H¥r4
(m'z) (m'z) DP/V CE/eV

199.0* 16.2

S 230.2 51.0
125.0 27.6
109.0% 24.8

B 221.1 71.5
127.1 21.7
145.1* 14.1

E N 303.0 50.1
85.3 30.2
127.0% 17.4

R 331.1 66.1
285.1 12.5
125.1% 26.7

LA 302.0 81.2
268.9 24.9
199.8* 16.3

A 352.1 68.0
323.8 26.2
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Fig.1 Extracted ion chromatogram of six organophosphorus
pesticides
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Fig.2 Effect of adsorbent on recovery(n=6)
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Fig.3 Effect of dosage of dispersant on recovery(n=6)
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Fig.4 Effect of extractant on recovery(n=6)
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Table 2 The linear equation, correlation coefficient, limits of detection and quantitation for the method

A ML/ (ng/L) B IE 4k r? i i BR/(ng/kg) FERBR/(ng/kg)
SRR 2~200 Y=20400X+89700 0.9993 0.02 0.06
[ieeis 2~200 Y=4100X+47600 0.9991 0.04 0.10
ES N 2~200 Y=7320%+136000 0.9992 0.02 0.06
TP 1 2~200 Y=19200X+56000 0.9990 0.02 0.06
FH LT A 2~200 Y=1440%+6500 0.9995 0.04 0.10
S 2~200 Y=7600%+17300 0.9999 0.04 0.10
%£3 EEH 6 MBI ELERIEZEE (n=6)
Table 3 Recoveries and RSDs of 6 organophosphorus pesticides in herbal tea (n=6)
. IR3=P S JIRL72S [ESIT 2y
ast’] WINACE/(ng/kg)
-2 B R /% (RSD/%)
A - ND ND ND
- 0.25 74.2(3.33) 82.5(7.43) 73.6(5.24)
Jinkr 0.50 83.4(3.42) 87.9(6.66) 85.2(4.52)
25 92.1(7.71) 92.1(5.74) 93.5(4.63)
A - ND ND ND
0.25 80.2(6.26) 82.2(5.52) 77.4(2.96)
O _
Jinkw 0.50 82.3(4.53) 86.7(4.11) 82.6(4.42)
25 79.2(3.31) 90.4(2.21) 91.2(3.41)
M - ND ND ND
0.25 75.5(5.36) 86.9(4.32) 77.7(4.45)
RN -
Tk 0.50 85.5(4.27) 92.4(4.89) 89.8(5.36)
25 95.3(1.14) 90.2(7.84) 86.5(6.68)
M - ND ND ND
o 0.25 79.6(5.12) 78.3(2.23) 86.2(5.17)
TR B
Jnbs 0.50 84.2(5.21) 87.4(4.37) 91.2(7.02)
25 89.5(4.51) 96.9(5.57) 99.5(4.08)
M - ND ND ND
o 0.25 83.3(8.01) 82.2(4.43) 83.6(4.55)
FH ST M -
bz 0.50 89.9(6.53) 87.8(5.35) 92.3(3.93)
25 96.0(4.47) 97.4(2.29) 91.0(1.83)
M - ND ND ND
) 0.25 78.2(2.26) 81.2(4.43) 82.4(3.85)
==
AL ~
Jndz 0.50 85.3(1.88) 84.7(3.95) 86.6(2.73)
25 92.2(2.10) 93.4(2.82) 96.1(3.93)

#: ND AR H .
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