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Tetracyclines — most abundant antibiotics

Proportion of antimicrobial classes reported for use in animals in 2021

Penicillins 12.56%
Polypeptides 11.33%
Macrolides 9.83%

Amphenicols 6.79%

Sulfonamides 576%
Aminoglycosides 5.31%
Fluoroquinolones 325%

Pleuromutilins 318%

Lincosamides 2.71%

Adapted from: World Organisation for Animal Health. (2024). Annual report on antimicrobial agents intended for use in animals (8th ed.).
Wang et al., S, Science of The Total Environment, 949 (2024), 175126,
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Tetracycline is insufticiently metabolized

100% Tetracycline ‘ ‘ 30% Metabolites

|

/0% Tetracycline

Daghrir et al., Environmental Chemistry Letters, 11 (2013), 209-227.
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Photo-electro-Fenton reaction

OH O OH O

Fe (II) DC H+ +‘ H,0;
Fe (Il H,0 ‘ + HO"
N

Transformation products (TPs)
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Photo-electro-Fenton reaction

Fe (II) m +‘ H,0, Fe (II)
Fe (Il DC +HO>€ Fe (Il
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@« 3. Evaluate TPs: Predict adult fish toxicity with MS2Tox



Workflow of analysis
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O min 120 min

Samples RPLC-HRMS Data processing
Kinetex CI8/ Q Exactive Orbitrap MS-DIAL 5.3
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Molecular networking: parameters

Modified dot product = 50% ' .i = % ' | ‘ .

Matching peaks = 2

‘ with Am/z < 0.025 | 'i | |I } q ‘ m/z

Edge number < 6 %
Data processing

MS-DIAL 5.3

Absolute intensity = 10°, 104, 10° 10° 10% 103
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Molecular networking: tetracycline
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Molecular networking: tetracycline
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Hierarchical clustering
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Hierarchical clustering
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Molecular networking
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Molecular networking
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Molecular networking
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Molecular networking

Merging criteria
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Molecular networking
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Molecular networking

TP..., (21) and TP, (46)

pinpointed
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Oxydative Breakdown
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Predicted LC, in comparison
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Predicted LC, in comparison
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Conclusion

IIIlI |. Tetracycline is degrading rapidly: 81% in 20 min.

% 2. TPs can be pinpointed and categorized: 21 46 TP ...

q;ﬂ( 3. Predicted adult fish toxicity of TP, decreases

compared to tetracycline. .
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