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Abstract: A novel method to simultaneously detect 11 kinds of mycotoxins (aflatoxin B, [AFBy], aflatoxin B, [AFB,], aflatoxin G,
[AFG,], aflatoxin G, [AFG,], aflatoxin M ; [AFM,], ochratoxin A [OTA], zearalenone [ZEN], deoxynivalenol [DON], 3-acety Ideoxy nivalenol
[3-AcDON], 15-AcDON, and fusarenon-X [Fus-X]) in aquatic products was developed, using ulra-high performance liquid
chromatography -tandem mass spectrometry (UPLC-MSM S) with multiple reaction monitoring (M RM). The samples were extracted with
acetonitrile-water (84:16, V/V), purified using a multifunctional clean-up column (MycoSpin 400), and separated by a chromatograp hic column
(Waters Acquity UPLC™ BEH Cyg; 100 x 2.1 mm i.d., 1.7 um) using (0.01% formic acid-0.05% ammonia-H,O)/methanol as mobile phase.
The quantitative and qualitative analyses were conducted in MRM mode with a mass spectrometer and an external standard. The results
indicated that 11 myootoxins showed good linear relationship within their respective linear response ranges, the correlation coefficients
were >0.9918, the limit of quantitation (LOQ) was 0.1 to 20.0 pg/kg, and the average recoveries (n = 3) were from 62.8% to 115.3%, with
values of relative standard deviation (RSD) ranging between 2.6% and 19.0%. The developed method with the facile pretreatment, good
purification effect, high sensitivity and reproducibility can be used for rapid detection of trace levels of multiple mycotoxins in aquaticproducts.
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Table 1 UPLC-MS/MS oonditions to detect 11 mycotoxins

AAHFE BBEF(mh) T & FAmiz) AT eV AEILREN & % B 18] /min
AFB,; 313.1 285.0*, 241.0 37.0, 23.0 50.0 2.59
AFB, 315.0 259.0/287.0* 30.0, 26.0 50.0 2.52
AFG, 329.1 243.0%/283.0 25.0,25.0 40.0 2.43
AFG, 331.0 245.0*/257.0 30.0, 30.0 50.0 2.36
AFM, 329.0 258.9/273.1* 22.0, 18.0 45.0 2.40
OTA 402.1 166.8/358.1* 30.0, 20.0 40.0 2.76
ZEN 319.0 185.0/187.0* 23.0, 19.0 20.0 3.21
DON 297.0 231.0/249.0* 13.0, 10.0 20.0 1.62
3-AcDON 339.0 137.0/230.8* 18.0, 13.0 15.0 2.25
15-AcDON 339.1 304.0/322.0* 20.0, 15.0 20.0 451
Fus-X 355.0 229.02/247.0* 15.0, 13.0 15.0 1.95
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Fig 1 UPLC-MS/MS MRM chromatograms of mixed standard

solutions of mycotoxins
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Table 2 Linearequations, correlations, and LOQ of the analytes

AAHFE =2PEb 2 H8K 2 A(r) TR (ug/L) T F Rl ugke)
AFB, y=767.276x+1062.34 0.9993 0.1~30 0.2
AFB, y=845.469x -106.937 0.9991 0.1~30 0.2
AFG, y=482.753x +485.959 0.9918 0.1~30 0.2
AFG, y=124.417x +97.269 0.9974 0.1~30 0.2
AFM; y=233517x -118.248 0.9997 0.05~20 0.1
OTA y=1159.3x +1113.66 0.9998 1.0~30 2.0
ZEN y=32.779x +77.677 0.9999 1.0~100 2.0
DON y=778.661x -3107.2 0.9995 2.0~100 5.0

3-AcDON y=586.525x -2537.76 0.9991 5.0~200 10.0

15-AcDON y=3.1755x +28.562 0.9996 10.0~250 20.0
Fus-X y=183.496x-646.965 0.9977 5.0~200 10.0
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&3 &, it 1 MEESZH R RERE (=3)
Table 3S piked recoweries and RSDs of the analytes in fish and shrimp flesh

AHEX A E (ugke) we ksl
=& Do RSD/% EELES) RSD/%

AFB, 0.2,2.0,20.0 79.9,90.2, 885 6.5,51,12.3 82.3,80.8, 75.0 9.2,115,17.3
AFB, 0.2,20,20.0 90.3,97.6, 833 10.8,8.2,159 76.1,1016, 80.5 8.3,958,110
AFG, 0.2,2.0,20.0 91.0,88.5, 77.6 5.8,7.6,9.4 83.6,88.0, 90.7 14.6,5.5,8.7
AFG, 0.2,2.0,20.0 92.5,1050, 9.1 32,58,7.1 91.6,98.2,1153 10.3,19.0, 85
AFM, 0.1, 1.0,10.0 105.6,80.1, 77.2 13.0,15.6, 42 79.0,73.5,83.9 6.2, 8.6,9.4
OTA 2.0, 10.0,50.0 75.0,79.3, 763 8.8,9.0,13.7 62.8,65.0, 78.1 11.2, 89, 16.1
ZEN 2.0, 10.0,30.0 85.5,82.4, 79.9 2.6,10.3,11.0 92.2,105.1, 75.7 12.5,15.3,10.7
DON 5.0, 20.0,50.0 78.0,75.1, 90.9 11.9,77,89 80.9,83.1, 76.6 5.1,6.8,3.6

3-AcDON 10.0,50.0, 150.0 80.2,89.3, 85.6 15.0,17.3,98 67.9,75.5, 81.0 9.3,7.8,14.6

15-AcDON 20.0,100.0, 200.0 75.7,73.2, 738 7.2,17.1,9.8 79.3,70.0, 635 15.9,11.3,11.2
Fus-X 10.0,50.0, 150.0 83.4,81.7,103.2 6.9,12.1,105 96.7,84.6, 88.2 9.0,18.2,135
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