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F1 NEERD AZARFTYHRIEHUBEERLETE
Tab.1 Characterization of AZA metabolites in the shellfish
, . MS/MS
(min) (m/z) (m/z) /10
824.4954,702.3827,658 3954,
1 471 886.4947  886.4965 Cas Hys O1s N 1.95 $163266 3029453 AZA19
2 6.34 7164732 7164724 Cat Heo O N 1.02 698.4632,462.3223,362.2685 AZA33
3 5.01 872.5155  872.5163 Cus Hyy O3 N 0.92 8184786, 806'4832;% 62%5;'93945’ 463477, AzAll
4 5.64 872.5155  872.5135 CiyHpOuN  —229 1633430, 7295;2?’2456620'3 128,443.2963,  Aza12
613.3621, 602.2907, 585.3664, 483.2120,
5 3.92 842.5049  842.4960 CoHn 0N —1.06 4512795 3381908, 311 1245 AZA6
824.4947, 818.4838, 810.2746,
6 5.02 872.4791  872.5138 CuHuOsN  —1.92 806.4875, 6583924,  598.6357, AZAL7
478.3164, 378.2626
840.4916, 6743911, 606.4189, 553.7598,
7 421 902.4897  902.4889 CaHpnOisN 043 543.0434, 428.0240,373.1351, 3415772,  AZA45
336.7645
751.5260, 733.5148, 570.3542,
8 5.50 858.4998  858.5062 Car Hy Ois N 0.62 3032700 3163268 AZA9
838.5074, 674.4147, 656.4048,
9 6.18 858.4998  858.5115 Car Hyr O1s N 136 1643978 3042744 AZA10
810.4794, 806.4847, 792.4653, 530.3488,
10 6.00 842.5049  842.5054 Cir Hps O1s N 0.63 162 3207 365 2687 AZAI
824.496, 820.5001, 806.4761, 672.4109,
1 6.20 856.5206  856.5215 CasHos O1n N 1.09 640.3850, 636.3896, 462.3221, AZA2
362.2695
12 5.69 828.4803  828.4892 CiHpOuLN  —007 6383946, 516'33555 41‘;%23053’ 3622686, A7A3
826.4727, 674.3874, 446.2893, 390.2651,
13 5.12 844.4842  844.4858 Cas Hyg O1a N 1.89 Y63 2605, 20m 1302 AZA4
i . Caadser 8444861 ot O N 525 808.4643, 790.4537, 674.3892, 446.2902, B
362.2692
5 5.89 844.4842  844.4860 Cas Hyg O1a N 213 808.4904, 660.4013, 642.3908, 362.2688 AZAS
16 6.00 844.4842  844.4363 CasHye O1a N 130 824.5034, 812'4222’2677;‘5'4167’ 464.3264, -
17 4.97 888.4740  888.4734 CaH 0N —067 5124788, 808'4géj’26776464158’ 464.3238, A zA21
840.4868, 834.4713, 826.5006,
18 470 888.4740  888.4727 Cas Hys O N ~1.46 ot 3o15 004008 -
842.4968,
19 5.17 860.4791  860.5025 Car Hys O1s N 2.72 824.4865,806.4733,690.4220,672.4015, AZA13
462.3112,372.2230
824.4865, 812.4835,810.4695,
20 5.38 8604791  860.5015 Car Hys O1s N 2.62 6904120 4793187 4623112 AZA13
b 3d 9
5.9% 2.6%, AZA2 ( AZAs
84.0%) 7d s 9 ,
, AZA2 s 66.9%, AZA12
AZA19 s 11.5% 9.8% 3
22d , 1
AZA9, AZA10, AZA19 UHPLC-LTQ-Orbitrap-MS
AZA2
S AZAs AZAs
s 20 AZAs
, AZAs , : 3 AZAs
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Tab.2 AZA metabolites and content of Chlamys Farreri metabolite samples
AZAs (ngrkg)
3d 7d 22d

AZA2 166+16.5 210+19.2 89.7+£5.96

AZA12 11.8+2.65 36.2+2.20 35.2+2.59

AZA19 5.15+0.65 30.7£1.05 42.6+1.95

AZA6 2.05+0.25 1.68+0.15 6.48+0.26

AZA9 2.56+0.18 9.45+0.68 15.6+0.96

AZA10 2.3240.36 12.8+1.24 19.8+0.16

AZA11 5.46+0.22 5.61+£0.68 6.54+0.67

AZA23 2.65+0.15 7.62+0.19 6.55+1.26

14 - - 4.89+0.68

16 - - 9.54+0.97

18 0.65+0.11 - 1.94+0.12
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,8(1): 7—15 27(4): 587—600
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, 34(4): 401—406 21, 22-dehydroazaspiracids in mussels (Mytilus edulis) and
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UNTRAGETED SCREENING OF AZASPIRACIDS AND ITS METABOLITES IN
SHELLFISH AND TOXIN PRODUCING ALGAE BY UHPLC-LTQ-ORBITRAP

WU Hai-Yan', CHEN Jia-Qi', DONG Chen-Fan"? ~WANG Song®, CUI Hai-Dong®>, TAN Zhi-Jun'

(1. Key Laboratory of Testing and Evaluation for Aquatic Product Safety and Quality, Ministry of Agriculture; Yellow Sea Fisheries
Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China; 2. College of Food Science and Technology,
Shanghai Ocean University, Shanghai 201306, China; 3. Qingdao Value & Value Medical Biomaterial Co., Ltd, Qingdao 266071, China)

Abstract Azaspiracids (AZAs), one kind of lipid-soluble shellfish toxins, with the lowest provisional acute reference
dose (ARfD) and relative high toxicity among all kinds of shellfish toxins, are easily accumulated to high levels in shellfish
and can persist for long periods. Consumption of AZAs contaminated shellfish could cause severe acute gastrointestinal
poisoning, posing threats to public health, and concerns on quality of shellfish products. In recent years, AZAs
contamination has become a worldwide problem. AZAs producing microalgae are extensively distributed around the coasts
of China, resulting in increased AZAs accumulation in shellfish. It is therefore necessary to assess the potential risk of
AZAs in shellfish. However, the mechanism for AZAs detoxification in human remains poorly documented, and often
generates inaccurate safety assessments. In this study, ultra-high-performance liquid chromatography linear ion
trap/orbitrap high-resolution mass spectrometry (UHPLC-LTQ-Orbitrap) was used to integrate the untargeted screening
analysis method of AZAs and its metabolites in shellfish. The mass spectrum characterization of AZA standard solution
and positive matrix samples was analyzed for routine detection and accurate identification in three identification modes:
Full MS/dd MS?, PRM, and target-SIM /dd MS?. The results show that PRM could effectively eliminate the interference of
isomers and obtain higher specificity. Non-target high-throughput screening analysis by Full MS/dd MS? and the PRM
were conducted for metabolic samples. Twenty AZA species and three new AZA metabolites were identified from various
samples. Therefore, this method can provide a reference for accurate routine detection of AZAs in complex matrixes and
for studying the metabolic transformation mechanism.

Key words azaspiracid; shellfish toxin; ultra-high-performance liquid chromatography linear ion trap/orbitrap
high-resolution mass spectrometry (UHPLC-LTQ-Orbitrap); metabolite



