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Concentrations and Distributions of Tetracycline Antibiotics in Soils of Green and Organic Vegetable Fields in

Guangzhou, China
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Abstract: Extensive uses of tetracycline antibiotics (TCs ) in animal production have caused soil contamination via manure applications. In

this study, we investigated the concentrations and distributions of four TCs including tetracycline, oxytetracycline, chlortetracycline and de—
oxytetracycline in soils from green and organic vegetable fields in Guangzhou using high performance liquid chromatography —electrospray

ionization tandem mass spectrometry (HPLC—MS/MS ). Total concentrations of these four TCs ranged from 0.11 pg-kg™ to 48.45 pg-kg™!,

averaging at 12.64 pg-kg™. Detection frequencies were 69% to 92% for the soil samples. The average concentration of individual antibiotics

was from 0.98 pg-kg™ to 6.59 pg-kg™, dominanet with oxytetracycline. Higher TCs concentrations were found in organic than in green veg—
etable fields. Concentrations and composition of tetracycline compounds in soils were different among different varieties or genotype of veg—
etables. So far the ecological risk of these four TCs in the soils was low as their concentrations were well below the ecotoxic effect trigger
value( 100 pg-kg™) set by the Steering Committee of Veterinary International Committee on Harmonization. Further investigation including

environmental fate, plant uptake, and human exposure to antibiotics via plant—derived food should be conducted.

Keywords: green vegetable field; organic vegetable field; tetracycline antibiotics; soil pollution
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Table 1 Concentrations of tetracyclines in soils from

vegetable fields
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=
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Tetracycline
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=) gk
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Figure 1 Distribution of total tetracyclines in soils
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Figure 2 Distribution of different tetracycline antibiotics in soils
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Table 2 Detection rates and maximum and mean contents of tetracyclines in manure—amended soils reported in literature

PUFRZZEHiH K Tetracyclines 5 3 Detection rates/%

o oa Maximum/pg kg™ XS Mean/pg kg™

191 8924 9311 100/625
7701 8424 881 9701
2301 3105 339 350 5024 931
6224100

48 Oxytetracycline
PUFRZE Tetracycline
475 % Chlortetracycline
3 7185 2 Deoxytetracycline

9.6%.11.6™103.4 500" 5200

2.7%.9.0% 9.61% 350
0.6%1,1.3%% 4411 43.4~86.2" 110>
0.9%1 5.1 3.7~6.6" 31.1" 120!
3.1 5,504

1.3 4,979 74,409 6007
4.4 767 104616007
6.9%1 44,6
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Figure 3 Contents and compositions of tetracyclines in soils from

green and organic vegetable fields
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Figure 4 Contents of four tetracyclines in soils grown with different species of vegetables
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