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Concentrations and Distributions of Tetracycline Antibiotics in Soils of Green and Organic Vegetable Fields in
Guangzhou, China
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Abstract: Fxtensive uses of tetracyeline antibinties (TCs) in animal production have caused soil contamination via manure applications. In
this study, we investigated the concentrations and distributions of four TCs ineluding tetracycline, oxytetracycline, chlortetracycline and de-
oxyletracyeline in soils from green and organic vegetable fields in Guangzhou using high performance liquid chromatography —electrospray
ionization tandem mass spectrometry CHPLC-MS/MS) . Total concentrations of these four TCs ranged from 0.11 pgekg™ 1o 48.45 pg-kg™,
averaging al 12.64 wg-keg™. Detection frequencies were 69% 10 92% for the soil samples. The average concentration of individual antibiotics
was from 0.98 pg kg™ 10 6.59 pg-kg™, dominanet with oxyletracycline. Higher TCs concentrations were found in organic than in green veg—
elable fields. Concentrations and composition of tetracyeline compounds in soils were different among dilferent varieties or genolype of veg—
elables. So far the ecological risk of these four TCs in the soils was low as their concentrations were well below the ecotoxic effect Lrigger
value (100 pg kg™ set by the Steering Commitlee of Velerinary International Commiltee on Harmonization. Further investigation including
environmental fale. p]uul llpluke, and human exposure Lo antibiolics via p]uul—dr‘rl\'etl food should be conducted.

Keywords: green vegetable field; organic vegetable field; letracycline antibiotics; soil pollution
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Table 1 Concentrations of tetracyclines in soils from

vegetable fields
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Figure 1 Distribution of tolal tetracyclines in soils
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Figure 2 Distribution of different tetracyeline antibiotics in soils
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Table 2 Detection rates and maximum and mean contents of tetracyclines in manure—amended soils reported in literature

PURF 3 2 h 4 3 Tetracyclines F 2 Detection rates/%

=2 AL =

5= o & Maximum/pg -kg™! AR Mean/pg-kg!

191, 891 9329 100
77051 84 §8PY 9714
23I5\\3 lflfl‘ 33I5I‘ 35I 13) . 59\34\ ‘gjll‘l
62,100

L3 E Oxytetracycline
VU3 3 Tetracycline
4275 % Chlortetracycline
41 /18 7 Deoxyletracycline

9.6°.11.6%1,103.4%, 500", 5200+

2.7%9.9.0%,9.61, 350°
0.6%1,1.3% 44,117 43.4~86.219. 110
0.979.5.109,3.7~6.6",31.11%, 120°
3.179,5.50

1.374,4.9%91 74 4141 600%
4459 76510461600
6.9, 44,62




1746

AR HIR i

335 oM

TN A 2%, W M S RE R TR R
FE, B TSR R A DG A X 23 A DASR IR AT 3
th B ) s o) (R R, S S SRR R R R PR #R
i AR 77 2 AR S BCRE I (] | R B R
PR AR 2 it F FE AR LI b AR | A &, 12X
SR 22 (6] SR A LR it T S e TR R
) R A T )RS T B R AR TR AR R, X S b it
2R (1 R A T 3 ELORE S b ) AR, b o - e b R
P 3 LR i LA g e,

B SCHRARIE A A R R TR R 2R A R
R AR R O, RHF 7L X T PUBR R 2
PR 20 1 2 BB AR 5 X S (RS R L
S A T A A ML AR A EE BT 2SR TR B A
I3 5 22 ok HE AR AL T, JErh A 35 A5 I AP A,
55 A it FH ZE T AH LG, bt F ZE R mT{R ik L e b i AE &
(B, o L 3% L e YD O - 3 v b A R B AR
PR gt A AT Bt 1 AR M i sh it . i
AR THiAE RN — PR, SR LEDHERTE
A BARFEE PR, I 0] GRS T 7T DX i A 2 A0+ g
PUEZR & 2 2 e — ol i AR 58 35 i
SEAE TR LIE P hUA A PR R A R L
e R B ORISR AT K L kA, 2R
F LAILE fea s & AE W, s s i)
BORNME HUR 288 R AS PR AT R 3 LB v g
g PP AR TR TS AR, SO T IR I T
Wil J b S ERAR, PR TSAEREER S
VICH ERIE S E R SR B s w s s
20 R B ik A (100 e - kg™ 19, S6f L 98 A= M BE TR 45
b5 Ly e i R HEARIE, T A AV IR
FAEE T AL 8 WS, ¥R IE A 10 pe-kg ' AL
1552 B 2 F g, iy AT R R T R ST R
I m & &9 n ik # 46,621 0 wg-kg™' A1 20.19
peokg. TR AT FCIX H 3 4 FPUR 2R E R
FEAS: F1 o3 JoyA e, H% M b R b R BSERG 1 3 b LA
IS RERA R, S E R MBS EE LT
R 243 1 1) R AN 75 A, TR, T i — R AR,
FAOR G RLAL L R T], HE5 O R r e Zaa sk 7
il A F S PR R AR
2.2 PN A B I R R U R R R
S RAFE

ANF SR EE L LI P R R BP U R T B
AR U AL AR (B 3, AL S L v DU B
REPUERMFHES R A3.7 pg-kg ) A4 HE

COfp i Sk

gl O LB e

L

2
o4l
at

21

il - W

01 TC Cre e

Pl 3 Tl it 8 o DU R 3R 3 AR O B R RRE TR
Figure 3 Contents and compositions of tetracyclines in soils from

green and organic vegetable fields
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Figure 4 Contents of four tetracyclines in soils grown with different species of vegetables
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