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Adverse effect of veterinary antibiotics (VAs) released into environment has been issued recently and
concems about analysis and management for VAs in the environment were increased. Main objective of this
research was to calculate predicted environmental concentration (PEC) of the VAs in soil based on avaiable
statistical data and result of previous study such as consumption rate and physiological properties of VAs.
Total of 5 VAs, Chlortetracycline (CTC), Oxytetracycline (OTC), Sulfadimethoxine (SDX), Sulfamethazine
(SMT), and Tylosin (TYL) were examined. Result showed that calculated PEC value in manure and soil was
ordered as SMT > TYL > SDX > CTC > OTC. Range of calculated value for manure and soil was 0.50 - 67.04
and 0.48 - 64.45 mg kg'1 respectively. Comparing to measured concentration of VAs in manure and soil, lower
concentration of VAs in manure and soil was evaluated due to fate and degradation of VAs in manure and soil.
Overall, evaluated simple modeling for calculating PEC of VAs in manure and soil can be adapted for
preliminary screening purpose in environmental risk assessment and more refined modeling is necessary to
examine detailed assessment of VAs in manure and soil.

Key words: Veterinary antibiotics, Modeling, Predicted environmental concentration, Soil

Fate of veterinary antibiotics released into soil via animal manure.
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Introduction
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Materials and Methods
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Results and Discussion
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Table 1. Summary of parameters for calculating concentration
of veterinary antibiotics in manure.

1D Bw T Fm Ed Ef

(mg kg (kg) (days) (kg head")
CTC 30 60 2 0.7 365 5.1
OTC 11 60 2 0.7 365 5.1
SDX 100 60 2 0.8 365 5.1
SMT 1,300 60 2 0.8 365 5.1
TYL 250 60 2 0.8 365 5.1

Table 2. Summary of parameters for calculating concentration
of veterinary antibiotics in soil.

1D Bw N Fm Ft Ed Ws Wu
(mg kg') (kg) (days) (kg m”) (kg m”)

CTC 30 60 1 0.7 1 2 75 1,861.5
OTC 11 60 1 0.7 1 2 75 1,861.5
SDX 100 60 1 08 1 2 75 1,861.5
SMT 1,300 60 1 08 1 2 75 1,861.5
TYL 250 60 1 08 1 2 75 1,861.5
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Table 3. Calculated concentration of veterinary antibiotics in manure and soil.

Modeled value

Measured value

References
Cf PEC Cf PEC
mg kg’
o 139 130 0.4-2.9 0.45-0.90
OTC 0.50 0.48 e A Wu et al. 2011
DX 516 4.96 Haller et al. 2002
: ' ¥ Winckler and Grafe, 2001
SMT 67.04 64.45 0.15-12.4 0.20-25

TYL 12.89 12.39




104 Estimating Predicted Environmental Concentration of Veterinary Antibiotics in Manure and Soil

Conclusion
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