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Separation and Quantification of Methamidophos and Acephate Enantiomer in Tea Based on QuEChERS-Supercritical Fluid Chro-
matography-Tandem Mass Spectrometry

WANG Li
100094 )
Abstract Extraction was performed by QuEChERS method, separated on supereritical fluid chromatography using Chiral Pak IC-3 as the
chromatographic column,and determined by atmospheric pressure chemical ionization followed by tandem quadrupole mass spectrometry. The

( Beijing Institute of Food Inspection and Research ( Beijing Food Safety Monitoring and Risk Assessment Center ) , Beijing

result showed that the detection limit of (+)—methamidophos and (+) —acephate in tea was 5 wg/kg, the limit of quantification was 10 pg/kg.
The average recoveries were 70. 53%-110. 61% and RSD were 2. 92%—13. 30%. This method can effectively separate and quantify methami-

dophos and acephate enantiomer.
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Table 1 Separation parameters of compounds under different chromatographic columns and modifier conditions
oA b I JHie e X A4 Methamidophos enantiomer TR iR X LA Acephate enantiomer
PP
Chromat- e
ographic column Modifier ky ky « R, ky ks @ R,
AD-H FH 16.38 16.73 1.02 0.96 14.96 17.25 1.15 5.37
LBE 17.35 17.49 1.01 0.41 15.58 15.85 1.02 3.76
FNEE 16.74 16.74 1.00 — 14.27 14. 66 1.03 1.25
s o Hi e o Hi e — At %t — —
IC-3 s 7.94 8.41 1.06 1.55 7.81 7.81 1.00 —
ZIE 10.33 11.10 1.07 2.23 9.78 9.78 1.00 —
SN 15.98 17. 10 1.07 1.87 16.09 18.57 1.15 3.61
LR 22.65 23.45 1.04 1.62 18.91 21.24 1.12 4.93
ID-3 s 5.04 5.04 1.00 — 5.10 5.74 1.12 1.30
T 5.70 5.70 1.00 — 5.1 5.72 1.12 1.15
SHNEE 8.38 8.38 1.00 — 7.68 7.97 1.04 1.01
LR 17.08 17.08 1.00 — 14. 57 16.22 1.11 3.73
MGII s 0 0 — — 0 0 — —
ZE 0 0 — — 0 0 — —
SRR 2.93 2.93 1.00 — 2.93 2.93 1.00 —
ZJE 0 0 — — 0 0 _ _
TE R TR B YITEIZ A T IO - — SRR TR
Note: “No peak” indicates that the compound cannot be eluted under this condition; “—"indicates that it cannot be calculated.
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Fig.1 Comparison of spectra of IC-3 column using isopropanol (a) and acetonitrile (b) modifiers
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Table 2 Effects of different backpressure and column temperature on the retention time and resolution of compounds
R ek 10 MPa 12 MPa 15 MPa
Column fe& BRI I] . B I 1] . {4 BA I 1] -
tempera- Enantiomer Retention R%'TJJE Retention Rﬁ'?”; Retention Rﬁ'?”;
ture //OC compoun d time //min esolution time / /min esolution time / /min esolution
15 FH e (+)3.287/(~-)3.537 1.938 (+)3.441/(-)3.673 1.854 (+)3.455/(-)3.681 1.903
7 TR e (+)3.255/(~-)3.804 4.003 (+)3.422/(~-)3.996 3. 866 (+)3.436/(-)4.017 3.954
20 HH et (+)3.451/(-)3.677 1.954 (+)3.461/(-)3.697 1.987 (+)3.461/(-)3.703 2.025
7 TR H iews (+)3.444/(-)4.008 3.995 (+)3.460/(~-)4.030 4.075 (+)3.458/(-)4.033 4.152
30 et (+)3.327/(-)3.532 2.011 (+)3.296/(-)3.505 2.084 (+)3.278/(-)3. 486 2.119
2 TR H et (+)3.386/(-)3.711 2.903 (+)3.358/(~-)3.664 2.968 (+)3.309/(-)3.611 2. 806
40 H el (+)3.465/(-)3.465 2.093 (+)3.244/(-)3.436 2.074 (+)3.214/(-)3.405 2.077
7R e (+)3.372/(~-)3.578 2.033 (+)3.332/(-)3.523 2.035 (+)3.286/(~-)3.477 2.206
50 R ety (+)3.414/(-)3.434 2.086 (+)3.202/(-)3.373 2.086 (+)3.166/(-)3.344 2.163
7 Tk e (+)3.362/(-)3.477 1.325 (+)3.309/(-)3.411 1.200 (+)3.266/(-)3.354 1. 129
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Fig.2 Effect of different ionization sources on the quantitative

ion response of methamidophos and acephate
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Table 3 Response peak area of quantitative ions for various compounds under different ion source temperature parameters

BT A R TR He R

Ion transfer Heating module Interface ((:)) __ngé_ ( <_; >__ ﬁf&?ﬁl_ (+) - Bk et (=)~ L BE T el
tube tempe- temper- temper- . . (+) — acephate (=) — Acephate
rature //°C ature//°C ature//°C midophoe idophos

150 150 300 29 679" 23779 27 664" 22 568

150 150 350 17 072 26 653 17 955 27 360"
150 150 400 12 110 18 687 13 039 17 446

150 200 300 22 208" 27 775" 21 655 26 064"
150 200 350 13 430 21 032 13 582 20 017

150 200 400 11 192 17 523 11 619 16 733

150 250 300 18 943 24 362 17 474 23732

150 250 350 10 767 19 514 10 767 17 749

150 250 400 9752 16 257 9 814 15 775

200 150 300 23 597" 23 394 21 872" 21 791

200 150 350 16 071 27 783" 16 484 23 724

e S
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B A TR P =85S N N
A ﬁﬁiﬁﬁi it G OTTEE  co-ammm () -z
tube tempe- temper- temper- . . (+) - acephate (=) — Acephate
rature//°C ature//°C ature//°C midophos idophos
200 150 400 10 607 17 674 9077 18 118
200 200 300 21 015 26 006 19 941 25 038"
200 200 350 12 400 20 202 12 574 20 025
200 200 400 10 043 17 822 8 963 17 745
200 250 300 17 260 28 661" 16 906 24 708
200 250 350 11 025 17 841 11 025 19 044
200 250 400 9 436 14 622 8 933 14 272
250 150 300 20 040 22 710 20 704 20 020
250 150 350 15 485 21 627 14 318 22 095
250 150 400 12 168 17 059 11 119 17 934
250 200 300 17 274 21 306 17 283 20 115
250 200 350 13 157 16 677 14 047 15 154
250 200 400 10 267 14 354 10 463 15 644
250 250 300 14 073 21132 15 024 20 163
250 250 350 11 937 15 474 11 200 16 877
250 250 400 8 463 13 076 8 424 14 521

T = RN I AR 3 44
Note: #* represents the top 3 response peak areas.
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Fig.5 Effect of different dehydrant on extraction efficiency
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Fig. 6 Effect of different purification adsorbents on recovery rate
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Fig.7 Matrix effect of each enantiomer in tea
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Table 4 Linear equation,determination coefficient,linear range , maximum residue limit, detection limit and quantification limit of each enantiomer
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Fig.8 Extraction ion flow diagram of spiked samples with detection limit concentration added to tea leaves
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Table 5 Recovery rate and precision test BN %
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Fig.9 Ion flow chromatography of acetylmethamidophos extraction for standard,negative and positive samples
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