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Fig.1 The amount of compounds in each mode for different pretreatment method
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Tab.2 Peak intensity and CV values of different pretreatment methods
CV/%
m/z A B c D E A c D E
100600 9.40x107  8.72x107  1.56x10° 2.11x10° 2.22x10°  26.3 49.5 59.6 61.6 64.7
Amid 1.63x107  1.72x107  1.95x107  1.39x10”  1.50x10"  32.2 39.5 41.1 30.4 81.0
e 6001 500 4.98x107  5.42x107  4.61x107  5.49x107  4.53x10"  8.97 23.3 13.1 16.0 54.7
9.44x10°  9.30x10°  5.23x10° 7.47x10° 1.05x10"  22.0 10.1 16.8 12.3 12.0
100600 3.88x10%  4.64x10%  2.94x10%°  8.02x10°  6.20x10°  30.9 72.4 22.4 9.91 17.6
- 2.47x10%  4.06x10°  2.77x10*  8.01x10*  5.80x10%  33.9 77.6 23.7 11.0 19.5
6001 500 6.11x10°  1.42x10°  6.43x107  2.50x107 2.55x107  54.4 105 19.4 32.6 34.5
6.53x10°  1.68x10°  1.99x107  1.34x107 4.07x107  73.8 51.6 64.8 28.2 44.6
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Fig.4 OPLS-DA and S-plots of differential compounds and toxins in M. galloprovincialis fed with three different toxic microalgae
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Tab.3 Composite fingerprint substances

/(g/mol) /min /(ng/mL)
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’ Fisher +0.008C37421—58.7Cng0—1.99C¢enko
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1Y ;

Y4 corenctia=—2.40Cs20.2+9.91 Cs51 14~0.05Cig1 31 G920 Cssiaa Casizi Ciaor Cneo Caeneo
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CONSTRUCTION OF A FINGERPRINT TRACEABILITY TECHNIQUE BASED ON
UPLC-Q-EXACTIVE MS FOR THE CHARACTERIZATION OF PARALYTIC
SHELLFISH POISON

ZHANG Fan"?, ZHENG Guan-Chao', WANG Xiao-Xiao', ZHAI Yu-Xiu', TAN Zhi-Jun"?, WU Hai-Yan'

(1. Key Laboratory of Testing and Evaluation for Aquatic Product Safety and Quality, Ministry of Agriculture and Rural Affairs, Yellow
Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China; 2. Collage of Food Sciences &
Technology, Ocean University of Cina, Qingdao 266003, China; 3. State Key Laboratory of Mariculture Biobreeding and Sustainable
Goods, Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China)

Abstract The risk of paralytic shellfish toxins (PSTs) in bivalves has become a serious food safety issue of common
concern worldwide, especially due to the difficulty how to trace the positive products to their farming area. We developed a
fingerprinting technique based on ultra-performance liquid chromatography-quadrupole electrostatic field orbitrap
high-resolution mass spectrometry(UPLC-Q-Exactive MS) to identify the regional characteristics of paralytic shellfish
toxin by simulating the changes of toxin in three species of toxic algae after exposure to Mytilus galloprovincialis and
establishing a pretreatment and chromatographic mass spectrometry method for the characteristic fingerprint samples.
Results show that the extraction of the compounds by acetonitrile/methanol/acetone (1 : 1 ¢ 1, v : v I v), positive ion mode
m/z 100~600 using C8 column and positive ion mode m/z 600~1 500 using amide column was efficient and stable, covering
40.4% of the compounds in total. And the toxin components of the M. galloprovincialis were metabolically transformed
after ingestion of different toxin-producing algae. The principal component analysis (PCA) and orthogonal signal
correction partial least squares-discriminant analysis (OPLS-DA) models were conducted to identify 13 fingerprints for the
identification of algae species, and the cross-validation accuracy of the Fisher discriminant model was 88.9%. The
fingerprint traceability technology based on UPLC-Q-Exactive MS on M. galloprovincialis traits has preliminarily realized
the retrospect searching for accountable algae species of the poison contamination to shellfish, and shall be promoted in the
cultures of mussel or other shellfish.

Key words traceability; toxic microalgae; paralytic shellfish toxins; characteristic fingerprints; extraction

methods



