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Abstract

Biodegradation of antibiotics in soil can be affected by
various environmental factors. This study was set to in-
vestigate the effect of environmental conditions such as
soil pH and temperature on the degradation of oxolinic
acid (OA), one of the agricultural antibiotics used in South
Korea, in soil. Rice paddy soil (RS) and field soil (FS)
were contaminated with OA and the soil pH was adjusted
to 5.7+0.2, 6.8+0.2, and 7.6%0.1. The soil samples were
kept at different temperatures (2.3+0.2, 23.0+0.6, 30.5+
0.3°C) for 30 d. The changes in the OA concentrations
were determined at selected times. With the RS and FS,
the OA removal was not affected by the soil pH used in this
study; however, at pH 7.6, the OA removal in the RS was
greater than that in the FS, which can be attributed to the
different soil properties. The OA removal was similar at
23.0 and 30.5°C in both soils, but was lower at 2.3°C. The
information on the effect of different environmental con-
ditions on the degradation of antibiotics in soil is very
limited. Therefore, further studies are needed to better
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manage the residual antibiotics in the agricultural envi-
ronment.

Key words: Agricultural antibiotics, Biodegradation, Oxo-
linic acid, pH, Temperature
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Fig. 1. Oxolinic acid removal (%) in the field soil (FS) and
rice paddy soil (RS) at different pH conditions at 23.0+
0.6°C after 30 d-degradation period.
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Table 1. Degradation rate and half-life of oxolinic acid in the field soil (FS) and rice paddy soil (RS) at different pH

conditions (23.040.6°C)

Soil pH Initial concentration (mg/kg) Degradation rate (1/d) Half-life (d)
5.740.2 0.0049+0.0035 62.5

FS 6.8+0.2 0.0050+0.0025 69.7
7.640.1 0.0036+0.0025 105.0

6.4+1.2

5.7+0.2 0.0067+0.0027 55.4

RS 6.8+0.2 0.0085+0.0025 42.6
7.610.1 0.0074+0.0026 51.0
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Table 2. Degradation rate and half-life of oxolinic acid in the field soil (FS) and rice paddy soil (RS) at different

temperatures (pH 6.810.2)

Soil Temperature (°C)

Initial concentration (mg/kg)

Degradation rate (1/d) Half-life (d)

2.3+0.2
FS 23.0+0.6
30.5+0.3

2.3£0.2

RS 23.0+£0.6
30.5+0.3

6.4+1.2

0.0014+0.0011 225.4
0.0050+0.0025 69.7
0.0060+0.0027 56.8
0.0038+0.0028 86.9
0.0085+0.0025 42.6
0.0104:0.0028 29.4
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Fig. 2. Oxolinic acid removal (%) in the field soil (FS) and
rice paddy soil (RS) at different temperatures at pH 6.8+
0.2°C after 30 d-degradation period.
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