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Dlstrlbutlon Characterlstlcs and Risk Assessment of Tef{'acycllne Antibiotics ( TCs) in

SOL!, -Vegetable System with| Sml Fertilized, with Animal Manure
DING Dan] 22 | HEANG Xlao-yl 2, GU Jingyi':? CHEN’Cheng yul_a2', LONG Xin-xian' > , ZENG Qiao-yun'* "
(1. College of Natura Resotirces and Environment,, South China Agrl(ullural Lnlversny Guangzhou 510642, China; 2. Guangdong Provincial Key Laboratory of Agricultural &

Rural Pollution Abatement and Environmental Safety, Guangzhou 510642, China; 3. Shenzhen Yuanging Environment Technology Service Co., Ltd., Shenzhen 518000,
China)

Abstract; The effects of antibiotic contamination on vegetable safety and the ecological risks of soil after returning livestock and poultry manure to the land require sufficient
future attention. Tetracycline antibiotics (TCs) are often detected at high concentrations in livestock manure and vegetable production soils. Recently, pot experiments and
field investigation methods have often been used to understand the effects of TCs contamination on the vegetable safety and ecological risks of soil, whereas field experiments are
employed less frequently. This study investigated the distribution characteristics of TCs in the soil-vegetable system following manure application using a combination of pot and
field experiments. The human health risks of the edible parts of Chinese flowing cabbage were assessed using the health risk quotient method based on the acceptable daily
intake ( ADI-HQ) , and the ecological risks of TCs-contaminated soils were evaluated using the risk quotient method associated with the species sensitivity distribution model
(SSD-RQ). The results showed that oxytetracycline (OTC) was the major type of TCs in Chinese flowering cabbage based on hoth the pot and field experiments. The
maximum contents ( dry weight) of OTC in the aboveground parts of the Chinese flowering cabbage for the pot and field experiments were 29.25 pg-kg ™" and 45.03
pg-kg ™", respectively, whereas those of their underground parts were 87. 32 pg-keg ™" and 135.44 pg-kg ™", respectively. Meanwhile, higher contents of TCs were detected
in Chinese flowering cabbage collected from the field experiment than those from the pot experiment. OTC was also the major type of TCs in soil from both the pot and field
experiments, with their contents up to 604,30 pg-kg ™" and 1013. 68 pg-kg ™", respectively. Higher residual contents of three TCs were detected in soils collected from the
field experiment than those from the pot experiment. Under the experimental conditions, with the except that OTC in Chinese flowering cabbage from the field experiment would
pose medium health risks (HQ >0. 1) to children, the contents of three TCs in other treated Chinese flowering cabbage would pose low health risks (HQ<0. 1) to adults and
children. Tn the pot experiments, three TCs present in Chinese flowering cabbage would pose low health risks (HQ<0. 1) to adults and children. Additionally, the TCs in
soils with manure application from the pot and field experiments may have posed both moderate or high levels of ecological risks (HQ >0. 1 or HQ >1). Therefore, the effects
of antibiotic contamination on vegetable safety and their potential ecological risks on soil following manure fertilization need to be given special attention.

Key words: land application of livestock and poultry manure; vegetable production bases; TCs contamination; agricultural product safety; ecological risk of soil;
oxytetracycline (OTC)
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Table 2 Biomass of aboveground and underground parts of Chinese flowering cabbage under pot and field experiments
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Table 3 Bioconcentration factors ( BCFs) and translocation factors (TFs) of three tetracycline antibiotics for Chinese flowering cabbage
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Fig. 2 Health risk assessment (HQ) values for three tetracycline
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