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Anpel
Anpel PTFE
1.2
[16]
/
3
3
1 16 6
8 2 (
1.1 ) 66
1.1.1 ( ) ( 25 18
> 98%) Merck ( ) 23
Tedia 66 1
4 Dr. Ehrenstorfer ( ) 5
5
/EDTA 0.1 mol/L 250 ¢
0.1 mol/L 12 : 88 (48 ~ 72 h)
(V:v) 0.1 mol/L 60
HCI pH 3.0 80 g Na,EDTA 1L 4°C
/EDTA
1:1(v:v) [17]
/ 30 & Mg(NOs) 20¢g ( 02¢g )
6H,0 100 ml 96 1 4 (V:V)
5 5% 50 ml /EDTA
15 ml / 5 ml
1 min 15 min 5000 r/min 10 min
2
100 mg/L 20C 4 (0.45 pm)
01lml 10ml 500 ml 10 ml 10 ml
1.0mg/L 4 HLB
5~ 500 pg/L 3 ~ 5 ml/min
4°C 10 ml
1.1.2 4 AB Sciex 20 min 0.1%
(LC20AD-API3200MS/MS) /
Labconco 0.1% 1 ml
CNW Waters Oasis HLB 500 mg 0.22 pm 2 ml
6 ml KQ 600VDE
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*1 ARMXEHERTIEFREERER

Table 1 Detailed information of soil samples in three protected vegetable areas

25 ) a1s ) (23 )
() () ()
5 12 6~7
3 10 3
5 10
12 7~8 10
12 2 10
12 6 12
12 10 12
4 / 11 11
4 5 11
4 5 8.5
4 12~13 8.5
3.5 12~13 8.5
6 12~13 8.5
3 10~11 8.5
5~6 5~6 8.5
5~6 5~6 8.5
4~5 14~15 8.5
4~5 14~15 10
3 10
5 10
5 10
1 10
5~6 10
5~6
1
5
5
4
2 >
21 3 > >
2 3
2.2
4 4 3
>TCs 8071 7820 266 pg/kg
1659 2070 237 ug/kg 4
(D
1180 pug/kg 159 ng/kg (P<0.05) ( 3)
57.0% 67.0% 8071 pg/kg
28.3 ug/kg  23.1 pg/kg 2 152 pg/kg
656 pg/kg 3326 ug/kg 1188 ng/kg

651 ng/kg 19.5 pg/kg 373 ngkg 356 ngkg 3
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Fig. 1 Average concentrations of TCs antibiotics in organic
fertilizers from different protected vegetable areas
F2 WEFMANBRERRERERKE (ng/ke)
Table 2 Concentrations of TCs antibiotics in protected vegetable organic fertilizers
6 ) @ ) @)
16.6 ~3 700 656 41.7~2935 437 22.3~27.0 24.6
72.5~670 333 156 ~3 078 1180 125 ~193 159
14.7 ~28.2 19.5 0~130 28.3 21.1~25.1 23.1
30.3~3685 651 44.2 ~2 885 425 25.7~353 30.5
> TCs 126 ~8 071 1659 371 ~7 820 2070 208 ~ 266 237
87.5% 100%
F#3 ARMXEHEREB GNP ORELRINEZIKRE (ng/ke)
Table 3 Concentrations of TCs antibiotics in different regions of protected vegetable organic fertilizer
25 ) (18 ) 23 )
16.6 ~3 700 a 706 223~117a 86.7 274~436a 355
72.5~2000b 721 193~3078b 1002 262~271b 266
0~130¢ 28.0 144~25.1¢ 19.2 147~179a 16.3
133~3685a 697 25.7~117a 80.7 31.5~440a 37.7
> TCs 126 ~8 071 2152 266 ~ 3 326 1188 339 ~373 356
90.0% 100%
(P<0.05)
(P<0.05) ( 1200
E’ & 152
= 800 [ B E
779 15.1 149 pg/k 4 =
Heke Y 0 ¢
.".:‘.:_sg 600
76.4% 702%  56.0% g
432 pg/ke i
2200
AL BT AR

AFR X

B2 AREXEEREENBFEUARZERERHYE
Fig. 2 Average concentrations of TCs antibiotics in organic
fertilizers from different protected vegetable areas
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F4 FEMXEEFETIRPURRLTERSE (ug/ke)

Table 4 Concentrations of TCs antibiotics in different regions of protected vegetable soils

25 ) 18 ) 23 )
1.17~489 a 5.81 097~22.1a 2.36 1.02~1.82a 1.30
13.3~432b 59.5 1.73~36.6 b 8.34 2.14~41.1b 10.6
0~102¢ 7.34 1.36~4.94a 2.12 0~4.30bc 2.13
1.18~474a 5.24 0~215a 2.09 080~1.51a 1.03
> TCs 18.4 ~ 483 77.9 5.56 ~57.9 14.9 5.46 ~45.7 15.1
96.2% 94.4% 95.7%
100% (P<0.05)
2.4
8.45%
5 4
3 114
17.5 142 pg/ke 63.9 14.4
15.4 ng/kg
78.4% 87.2 ug/kg
76.5%
4.16%
F5 ARLHFAARNRERMTIEDORELREZSE (ng/ke)
Table 5 Concentrations of TCs antibiotics in different land use patterns of protected vegetable soils
1.49 ~48.9 12.6 1.04 ~1.11 1.07 1.02 ~ 1.46 1.18
13.8 ~432 87.2 3.87~19.3 13.3 2.14~325 10.3
1.41 ~5.05 2.32 1.42 ~3.64 2.18 1.38~2.23 1.68
1.35~474 11.9 0.87 ~0.95 0.91 0.81 ~1.30 0.97
19.4 ~ 483 114 9.45~22.7 17.5 5.46 ~36.2 14.2
1.17~11.9 3.17 0.97 ~22.1 2.62 1.10~ 1.82 1.34
13.3~239 48.8 1.73 ~36.6 7.35 2.26~41.1 10.7
0~102 9.29 1.36 ~4.94 2.11 0~4.30 2.26
1.18 ~9.95 2.66 0~215 2.33 0.80 ~ 1.51 1.05
18.4 ~262 63.9 5.56 ~57.9 14.4 6.67 ~45.7 15.4
94.4% 93.3% 100%
2.5 6 46.8 ng/kg
(
) 3 8
3 3 4
3
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Fig. 3 Average concentrations of TCs antibiotics in different planting years of protected vegetable soils
9.11 pg/kg
10 ~ 11
16.78 ng/kg 3
[21]
[22]
3 4
40
(2]
Aga 1
Mart 24
Karci !
[26-27] [28]
[18] 3
4~10 [ ( )
[20]
38 13
12
[29]
86.7%
18.2 pug/kg

[26-28, 30-31]
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NY525-2012
(321 3700 ugkg 3 685 pg/kg 3
(As Cd Pb Cr Hg) > >
483 57.9
45.7 pg/kg
Hamscher  ©**!
4.0 mg/kg 0.1 mg/kg
86.2 ~ 199 ugkg 4.6 ~
7.3 png/kg Wang B4
0.1~2
683 ng/kg
2 683 pg/kg 70
Hu [37]
20.9 ~ 105 pg/kg  33.1~1079 pg/kg Aust
[8]
52.0 pg/kg
4
©) 4
1 180 png/kg
3
437 1180
28.3 425 pg/kg 3
3078 ng/kg
354 mg/kg ¥ @) -
1.57 3.10  1.80 mg/kg™
3)
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Pollution Characteristics of Tetracycline Antibiotics in Typical
Protected Vegetable Organic Fertilizer of Nanjing City

LUO Kai"?, LI Wen-hong', ZHANG Hai-bo" *, HUANG Yu-juan®, MA Ting-ting?,
WU Long-hua”’, LIU Hong-yan"®, LUO Yong-ming* *

(1 College of Agriculture, Guizhou University, Guiyang 550025, China; 2 Key Laboratory of Soil Environment and Pollution
Remediation, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China; 3 College of Resources and
Environmental Engineering, Guizhou University, Guiyang 550003, China; 4 Key Laboratory of Coastal Zone Environmental

Processes, Yantai Institute of Coastal Zone Research, Chinese Academy of Sciences, Yantai, Shandong 264003, China)

Abstract: The occurrence and distribution of four selected antibiotics, include tetracycline (TC), oxytetracycline (OTC),

chlortetracycline (CTC) and doxycycline (DOC), in organic fertilizers were investigated at three typical protected vegetable fields

in Guli, Suoshi and Donglu villages, suburb of Nanjing City. These four antibiotics were extracted by solvent, and detected by

liquid chromatography-electrospray ionization tandem mass spectrometry (LC-ESI-MS/MS). The results showed that TCs

antibiotics were detectable in all the organic fertilizer samples. The highest concentration was OTC, TC and DOC were the

second, and CTC had a lowest level. In those three different regions of Guli, Suoshi and Donglu, the concentration of which

ranged from 126-8 071, 266-3 326, 339-373 pg/kg, and with the average of 2 152, 1 188, 356 pg/kg. The results also suggested

that the concentration of antibiotics in different types of organic fertilizers were quite variable, especially the total concentrations

of animal and human excreta, ranged from 371 to 7 820 pg/kg. Therefore, tetracyclines pollution from organic fertilizers might

threaten to the soil environment, and need be concerned.

Key words: Protected vegetable land, Organic fertilizer, Tetracyclines, Pollution characteristics



