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Tetracycline is insufficiently metabolized
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Setup: wastewater treatment plant
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Photo-electro-Fenton reaction
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Photo-electro-Fenton reaction
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Aim

Validate degradation: tetracycline
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Aim

Find TPs of tetracycline via molecular networking

Validate degradation: tetracycline
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Aim

Find TPs of tetracycline via molecular networking

Evaluate TPs: Predict adult fish toxicity with MS2Tox

Validate degradation: tetracycline
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Workflow of analysis

RPLC-HRMS
Kinetex C18/ Q Exactive Orbitrap
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Molecular networking: parameters

Data processing
MS-DIAL 5.3

Modified dot product ≥ 50%
m/z

8

MS2



Molecular networking: parameters

Data processing
MS-DIAL 5.3

Modified dot product ≥ 50%

Matching peaks ≥ 2
with Δm/z ≤ 0.025 m/z

m/z

8

MS2

MS2



Molecular networking: parameters

Data processing
MS-DIAL 5.3

Modified dot product ≥ 50%

Matching peaks ≥ 2
with Δm/z ≤ 0.025

Edge number ≤ 6

m/z

m/z

8

MS2

MS2



Molecular networking: parameters

Data processing
MS-DIAL 5.3

Modified dot product ≥ 50%

Matching peaks ≥ 2
with Δm/z ≤ 0.025

Edge number ≤ 6

m/z

Absolute intensity ≥ 105, 104, 103

m/z
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Molecular networking: tetracycline
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Molecular networking: tetracycline
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Degradation of Tetracycline
by 81% with 20 min



Hierarchical clustering
TPearly TPlate
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Molecular networking
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Molecular networking

Δm/z < 5 ppm
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Molecular networking
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Molecular networking
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Molecular networking
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Molecular networking
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TPearly (21) and TPlate (46)  
pinpointed



Oxydative Breakdown
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Oxydative Breakdown
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Oxydative Breakdown
tR is decreasing for the majority of TP
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TPlate increase in polarity



Predicted LC50 in comparison
Tetracycline
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Predicted LC50 in comparison
Tetracycline
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Ecotoxicity decreased 
for all TPlate



Conclusion

Tetracycline is degrading rapidly: 81% in 20 min.
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Conclusion

TPs can be pinpointed and categorized: 21 TPearly, 46 TPlate.

Predicted adult fish toxicity of TPlate decreases 
compared to tetracycline.

Tetracycline is degrading rapidly: 81% in 20 min.

16

1.

2.

3.



Durga Vavilapalli

Johanna Rosén

gordian.sandberg@su.se


