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Abstract: The occurrence and distribution of 14 selected antibiotics in soils from 20 protected vegetable fields in Shandong province
were investigated by ultrasonic extraction and UPLC-MS/MS. The results showed that antibiotics were detected in all the soil samples

the dominant antibiotics were tetracycline oxytetracycline chlortetracycline and doxycycline with 100% detection rate  the
concentration of which in soil ranged from 2. 11-139. 16 6. 06-332.02 1.82-391.31 2.20-248.56 pg-kg™' respectively. The total

concentration of four compounds 2 (TCs) ranged from 26.79-1010. 11 pgekg™' with an average of 274 pgekg™'. All the
sulfonamides ( SAs) quinolones ( QNs) and macrolides antibiotics ( MACs) were also detected except for chloramphenicoles. The
total concentration of QNs 2 (QNg  in soils ranged from 0-1 017. 06 wgekg 'and the average concentration was 73. 05 pgekg ™'

with detection rate of 85% and the individual concentrations of SAs and MACs were quite low in soils. The results also showed that
the distibution and concentration of antibiotics in soils grown different vegetables were quite different. Notably the individual
concentrations of QNs ( NFC  OFC) were 373.73 pugekg ™' and 643.34 pgekg™' respectively which far exceeded the trigger value of
the ecological risk ( 100 pgekg™') . Thus more attention should be paid to antibiotics pollution in protected vegetable soils.
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Table 1 ~ Physicochemical characteristics and the cultivate condition of the sampling soils
-1 -1 pH -1 -1 -1 -1 -1
/g*kg /emol kg ( <2 um) lgekg™ /g*kg™ /g-kg /mgekg /mgekg /a
1 29.4 23.7 19.0 6.68 2.2 1.9 18.0 800 320 20
2 25.5 20.7 18.3 6.66 2.0 1.8 19.0 600 278 20
3 29.5 18.6 10.3 7.62 2.1 1.3 16.0 720 408 19
4 19.5 20.4 6.57 7.80 1.3 1.4 19.0 500 114 18
5 33.0 22.7 19.5 7.30 2.2 2.2 17.8 840 318 15
6 26.5 12.2 13.1 6.94 2.0 1.2 18.6 520 357 15
7 20.4 9.7 11.8 7.22 1.7 1.0 16.6 420 239 15
8 20.4 20.3 8.3 7.78 1.4 1.3 17.1 420 193 11
9 19.2 15.2 8.83 7.87 1.5 1.4 18.1 700 239 11
10 16.8 18.8 10.9 7.83 1.1 0.9 18.3 470 78 8
11 20.1 13.0 11.4 7.95 1.3 1.0 17.9 480 126 8
12 26.2 17.5 11.2 7. 46 1.8 1.2 16.4 640 321 7
13 26.5 18.2 12.0 7.34 2.2 1.2 17.0 700 260 7
14 34.8 18.2 20.5 7.03 2.8 1.5 17.8 1680 436 7
15 22.4 21.6 7.18 7.80 1.7 1.3 18.4 770 147 7
16 22.9 20.9 18.4 7.40 1.8 1.0 17.1 600 256 7
17 22.0 20.4 15.1 7.61 1.7 1.4 18.8 820 153 7
18 13.8 19.6 12.3 7.72 1.1 0.8 18.2 260 116 6
19 17.7 22.5 18.1 7.73 1.5 0.8 19.6 370 170 4
20 27.3 16.2 8.48 7.60 1.9 1.1 17.3 535 398 2
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1.3 UPLC-MS/MS HLB 0.1% 1!
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Table 2 Analytic compounds of antibiotics and the optimized MS/MS parameters
( m/z) m/z) Al IV
TC 444. 45 445.3 154 410 427 30 20 10 35 35 30
oTC 460. 44 461.3 381 426 443 30 20 10 40 41 41
CTC 478. 89 479. 1 154 444 462 30 20 15 35 35 35
DXC 444.45 445.1 154 410 428 30 20 15 3535 35
SD 250. 28 251.1 91.9 155.9 30 15 30 30
E SMX 253.28 254.2 92.2 107.9 30 20 30 30
SM, 278.33 279.1 91.9 155.9 186 30 20 20 35 35 35
NFC 319.34 320. 05 276.4 302.2 20 20 40 40
OFC 361.38 362 302 261 20 20 40 40
ETM-H,0 733.95 734.5 158 576.3 35 20 35 35
RTM 837.07 837.6 158 679.4 39 20 35 35
CPC 323.13 321.1 152 257.1 20 10 30 30
TPC 356.23 354. 1 185 290 20 10 35 35
FFC 358.2 356. 1 185 336 20 10 30 30
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Table 3 Concentrations of 14 antibiotics in protected vegetable soils/pg*kg ™'
(n=20) 2
1% LOQ/ngL"! tip/d
TC 2.11 ~139. 16 29. 30 100 0.1 17 2
oTC 6.06 ~332.02 107. 15 100 1.0 17 2
CTC 1. 82 ~391. 31 71.24 100 1.0 18.5 %
DXC 2.20 ~248.56 66. 31 100 0.1 —3
S, (TCs) 26.79 ~1010. 11 274. 00 100
SD NDY ~8.43 0.75 75 0.1 99
IE SMX ND ~0. 50 0.17 65 0.1 —
SM, 0.01 ~29. 86 2.79 95 0.1 102.4 %
S, (SAs) 0.01 ~33.62 3.91 100
NFC ND ~373.73 27.97 55 0.1 91.2 %
OFC ND ~643. 34 45.08 65 0.1 —
S (OQNs) 0~1017.06 73.05 85
ETM-H, 0 ND ~0. 02 0.003 70 0.1 20 7
RTM 0.03 ~2.14 0.29 100 0.1 —
S, (MACs) 0.00 ~2.14 0.30 100
CPC ND 0 0 1 —
TPC ND 0 0 1 —
FFC ND 0 0 1 —
1) ND :2) 7 LOQ(LOQ=Sx1z, , 0.99; S 7
cn-1 £0.99  99% LOQ); 3) “—
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