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Investigation of Sulfonamides and Tetracyclines Antibiotics in Soils from Various

Vegetable Fields

LI Yan-wen'? ,MO Ce-hui' ,ZHAO Na',TAI Yi-ping', BAO Yan-ping' , WANG Ji-yang’, LI Ming-yang’ , LIANG Wei-
ming’ ‘

(1.Department of Environmental Engineering, Jinan University, Guangzhou 510632, China; 2.Institute of Hydrobiology, Jinan University,
Guangzhou 510632, China; 3. Dongguan Institute of Supervision and Testing for Agricultural Product Quality Safety, Dongguan 523086, China)

Abstract The occurrence and distribution of 9 selected antibiotics, that involved with oxytetracycline ( OTC), tetracycline ( TC),
chlortetracycline( CTC) , sulfamethazine ( SM, ) , sulfadiazine ( SDZ) , sulfamerazine ( SMR ), sulfameter, ( SMT), sulfamethoxazole (SMZ) and
sulfadimethoxine(SDM) , were screened at 14 typical vegetable fields located in Shenzhen, Guangzhou, Huizhou, Dongguan regions, with high-
performance liquid chromatography (HPLC) . Data showed that almost all soil samples were unavoidably contaminated with antibiotics . The sum
concentration of 3 tetracyclines (TCs) and 6 sulfonamides(SAs) in soils ranged from undetected to 242.6 pg/kg and 33.3 to 321.4 pg/kg
respectively, while the medium concentrations were 84.8 pg/kg of tetracyclines and 121 pg/kg of sulfonamides. The individual detectable
probability of the two groups of antibiotics ranged from 19.35% t0 96.77% (TCs) and from 25.81% to 93.50% (SAs). TC,SMZ,SMT and
SM, were more abundant in soil among the selected antibiotics.The study also suggested that the total amount of both TCs and SAs in different
vegetable fields ranked as hoggery vegetable field > non-pollution vegetable field > routine vegetable field > greenfood vegetable field, and
there should exist some relationship between vegetable planting and antibiotics amount in soil which was related to different fertilization,
irrigation and vegetable species. The concentrations of the selected antibiotics are comparable to those reported from the other countries in the
world , but the detectable probability of the antibiotics in our study site is higher than that from the reference data. More attention should be paid
to antibiotics pollution of soil in vegetable fields.
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TR S (SAs) BL A= K 6 M4k & 91 4 51 R 1 ke v
BE (sulfadiazine , SDZ ) | i % B 3 % I (sulfamerazine,
SMR) . Ti# & — F 2 B8 BE ( sulfamethazine , SM, ) B i -5-
4 W% € (sulfameter, SMT) . i i /] — B 4 % g
SDM ). W& f& B R M
( sulfamethoxazole, SMZ ), #5 # & ¥ > g &
Ehrenstorfer GmbH /A 7] , 2 BE > 98 % . PU3F % 25 (TCs)
bid & 3 F#4LA %4 B 8 WU R & (tetracycline, TC) |
+ & E ( oxytetracycline, OTC ) il & %8| %
(chlortetracycline, CTC) , 5 #E 5 14 B B K 25 Ky fr , 4l
BE>96% .

PUAE RN HES TR - YEBA R B Fb 90 AE R AR HE
BT 0, FCH AR 100 pg/mLEY & R LA BARERE &
BOBEMESEBER, HZERBRIRESRER
BGRB8 % 5 F B, Bl i BAS IE
KTAEW, HIRETLE 0.01 ~ 1.00 pg/mL. bR HERE &
OB G T VK AH TR 1% AR AT

EDTA-Mecllvaine 2% #f ¥ BC 1 - R BUAF B BR 12.9
g, HREA 275, ZRNZ B4 37.2 g, 3
TARPHEED 1 L(pH=4.0).

Shimadzu LC-20AT % % 20 AR 3% AL (UV A 3
2% ) ; LC Solution TAE U ; Visiprep " -DL % [ A8 A Bt %&
& (Supelco) ; LC-SAX [E #8 2 BU/ME (3 mL/500 mg,
Supelco) ; LC-18 [& #H ZE B /M & (3 ml/500 mg,
Supelco) .

1.2 HRRESMAHE

THEREGRAKR=ZAMX N K R B
MBI R 14 D ERSRAE = 264, Horh 2 R 5F
WIS WA R, 9 A N E S, 2
MRATAEGRREM AN FEFEEE BEEH
S o A A ) B S b B, 43 ) i PR B W T R A R
FE£RZ (30 em) LA IR & HF, #5004 1K 45 WRE
i, TEN KT G860 B & .

( sulfadimethoxine,

A AL B MR AR 2 g tHET=
I, i A B2/ EDTA-Mcllvaine BB IE S 5
ml, 1§ % B B 10 min, B0 IRE FER R
BEAEARTERERR 2 K, AFREBUR, KRB E
5 mL, W48 W8 T LC-SAX 5 LC-18 B AE (H Bk AL
SeJE 6 mL B EE .6 mL AKFEAFHIALTE), B E 4
JG,F 6 mL EAKIFVERBA, % T4 10 min, #F
T LC-SAX /INkE, I 3 mL FREEUEIE LC-18 /A Wit 8
VEL W e ZiE T, I BE- K (60/40, 41
E)EAZE 1 mL, 530
1.3 HPLC ¥ 5R#E

HPLC 43 #7 £ {4 : Shimadzu LC-20AT B BAHE
WL (UV K3 28 ) ; LC Solution T. 4 3 ; Waters ODS-
Cpy BBIEHE (4.6 mm x 250 mm) ; K ] % & 270 nm; i#
K& 20 pL; JSHHE Z FE-0.01 mol/ LBEER ¥ K (20:80,
ERL) 3FIUAREIAERM 6 AL AER
HEIgrEELE 1.

1.0TC 2.TC
3.8M; 4.SDZ
5.SMR 6.CTC
7.SMT 8.SMZ
9.SDM
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Fig.1 Chromatogram for the separation of TCs and SAs antibiotics
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Table 1 Recovery and quantity limits of TCs and SAs antibiotics in soils

ME RERER e BER
4 /ug kg
P 2R % (TC) 62.0+1.4 1.2
PHEEX LEBEEOTC) 77.1£2.0 6.5
S&E/R(CTC) 75.8+2.0  23.0
B B BE (SM,) 80.6+1.4 2.8
1% e 1 BE (SDZ) 72.1%1.5 2.3
ik 2 B 55 W BE (SMR) 82.8+0.7 2.0
s B -5- B A RE BE (SMT) 81.0 3.1
B B A g e (SMZ) 72.1£0.4 5.5

T Bz 1) — 4505 BE (SDM) 71.0:0.5 11.8

2 ZGR59W
2.1 AP AFRRHIAEROTE RE



1764 #

OB % 30 %

&R+ R RRIERN T RFERLR
2. RIS KA RS RABER L MR R

RALER HB TR D)TCs ) B H ik 242.6 pg/kg,

R EBIRT 100 pg/kg(B 2), F3 K 84.8
peg/kg, BB AR (GRK ) B £ SR 7 4 515k
HIUMMX M FRE SR M S . b
HREMBHERX6.7%, BEETEN 744
pg/kg, EH A 44.1 pe/kg; T B EHW B B X N
19.35% . Bm & BN 79.7 pgikeg, BMEH 9.6 pg/kg:
CEEMRBE RN 5.48%, ZHSEN 104.6
pe/kg, BME N 31.1 pg/kg. Bk, T8 £ MK H H K
RANFBERE,3MHURERE BN ABE
WEKANRE>EBEE>TEE.

£2 HXEM WP UARRTMBRERAERHSTRY
Table 2 Concentrations of TCs and SAs antibiotics in soils

from vegetable fields

R AREE - SE g
/ug kg /pg kg
a3 & (TC) ND~74.4 44.1 96.77
TEFK(0TC) ND ~79.7 9.6 19.35
£B% (CT0) ND~104.6 31.1 35.48
WFRKPER(D)TCs)  ND~242.6 84.8 96.77
% FH 185 1 (SDZ) ND ~ 74 5.5 29.03
T R (7] — FF 4 B 0 (SDMD) ND ~ 40.4 4.9 25.81
% iz B 2L I B (SMR) ND~85.5 13.4 48.39
BBk — B (SM,) ND~93.5 16.0 51.61
TR R -5- 1 4 W 0% (SMIT) ND~120.4 51.4 87.10
T iz PR Bk (SMIZ) ND~54.5 23.5 93.50

BRERHAR(C D 5As) 33.3~321.4 121.0 100
1) NDRAKREH, HE 02 5P HEIHE

SREHE/ pgkg!

B2 i SR I ot S b O R 3K 2 kB 3
RERNESRAHEHIE
Fig.2 Distribution of total concentrations of TCs and SAs

in soils from vegetable fields

2.2 LHEPRRETER T R
M MEG PRS2 MU EBEBEERAE

R OB A E(D)SAs )7E 33.3 ~ 321.4 pg/kg

PR 121.0 pe/kg(F 2), SRBHMBEHN + 5
FE G S 15K B T M X 3% 5% 3 S b 0 B 3 [X 35

BRIRHEH . T 50% £ & & B 7E 100 ~ 200 pg/kg
6], & 21K T 100 pg/kehy LR Fd & 41.9% (B
2) AFEBRETAERZNE, B HE > 50%8F SMZ
(93.5% ) \SMT(87.1%) F1 SM,(51.61% ), -1 &
BOMMEE, 58 23.5. 51.4 1 16.0 pg/kg.
3 MBI H 4 K SDZ.SDM Il SMR B A H R 75
25.81% ~ 48.39% Z 18], ¥ F B 7E 4.9 ~ 13.4
pglkgZ ). H i, AN RAPFHERE, TER
SMZ .SMT.SM, , H: ¥k & SMR, i SDZ #1 SDM # 1% .
80.6% [ 3R S LA SMZ F1 SMT b ¥, Bl # 2 Ml 5
D SAs 1 50% LA L .

2.3 AFEFHET R L EP AR NS RIS

ENGE S 2 S Lok Y eI SN ch
WERIMAIFIEAARAR (B 3). st
REXPMERFHESEMS, KRMKRFYRE
TG > T FHREEM > T ERFEN > R
EEM HPREGR R R LA RN
FHE TR (2462 pg/kg) TR B EHEXEH
(53.5 pg/kg) B 8 B € 2 Hb (135.45 pg/kg) FIEA
FHRIR M (189.51 pglkg) B 4.6 1%, 1.8 /571 1.3
5, A RBHAERN T RS E(213.64 pg/kg) 2
B 47 6 B 3 b (22.57 pglkg) X E B SE A
(53.16 pg/kg) F1JC 2~ F B K H H1 (195.69 pg/kg) B
9.5, 4.0 5 1.1 5. FEL B KB AT
ARBERBOEERERY R PREESE
BRI SR L SR AT, 3R
GRIBAEEHFEGH T KITEE, A& R+
BOARBR REBREMNUFERLEEAN
HEYME, FEGR P 6 MBEKREN 3/
WAREMERL2THEEL AR LFHEEL
FREHEMNE/N FERXEBMEA TR+
BrdlPHRBEMNAR HESEERMBLX.
RO T IEPR BRI AERMAE LS, K
TR H A HY 58 e & 2 w5 BE (SMIR) 0 i B I ot
(SMZ) , UM RE R G H UFE.

] — B R A A F BN R HAERY
TROMFELERBER(E 4) W TFHRBERTA
R, PESMERN LB TE R R-5-F Ewne
(SMT) , Ho R g 1 frie B Mg e (SMIZ) , . o Fof A2 G 40 Al
BT DB B B B e (SMR) S 5, fPAE % M i
P e 1 E (SDZ) K S Bt M ST 8 . X T I
REREPAER M HESHERXN T EIETERLLE
F(CTC) , KRB E (TC) HAMBLEMEA
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Fig.3  Contents of TCs and SAs antibiotics in soils from different vegetable fields
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Fig.4 Contents of TCs and SAs antibiotics in soils

grown different vegetables
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NKBET MY P RRE AN EE S
HFRRBAUHEAFEE S | [H b — o0 3 o AT R
HEHFHARD  RE RS M X — 5 5
ARNEREZSENBEKRPHAELS ZH4ex
BREAKETESEBRRBEARL LB A H
ENARSEBRRMNESEYY BEENIEIIE
A, B HFARL R RAEAENRKERE

AEFRGHHAR™ Jembd " fEETH L BEE
WHEMERHEALERZEZPRAERNEES S
870 pg/kg . BRETE WM E B RN BB R Y EIEE
BR T B A Y5 Y (7] B 2 4T B 5T . Hamscher %™ 43
WTUBESEYEIK L HEP TC.CTC f SM, &
BAA1H 199, 7 F1 11 pg/kg. Krispin ZP I3 T 5
BIRYMHAE )G £ SDZ KI5 & K 450 pg/kg,3 4
RIE&EN 150 pe/keg. ZRE 47 T 555 A H
ML P BEVDEMNAADESE R 140.71
pg/kgHl 75.64 pg/kg,30d G HF W EE LR K.
Christian 5™ BFJE R A, MEFI B 7 N A B L5
VIREAE R B SM, . B b, + 38 b b 4 R 75 e o] B
RAFZRN (B B RT4r 5 K% L h i Bi5 4
FAE BB 57 36 88 75 4 38 . Elena 2/ 3t 3 & # W &
H L E TR, 23% RS PR CTC,17% 5 &
BHEARVEMBEYE, SBRHIX 370 pg/ke.
AR PRI A MR M Y5 RS
3P R 6 MR ANAR HEBS5 LR
XEREREERYERE L EP S8 S K FH
X, EASH E(19.35% ~ 97.77% ) 1 b MK ) T
KHLHETHR FIREAFRXEMANRERE
REMTFHIORHEHRER, FRSEBEES
HTEREE S FEGEMOHYRET (LA 3).
XERAFREMNBROHERAE=PERBAHIEY
HRAX, EHMAVERBETERESHAEWY
BEEY BRGNS ROEREL + EhidHw
PAERMER D, TR GFEMR. FH NS GEH KL
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MWD N RS, BT S A REY - RS+
PAERWIRRIT A GREMBRIER X .

TRUPAERSRUN IEMNESREER&H
WSR3 2 8% oh 3B AR 4 A K 3 AT AR A
HYRERR, EIHREFEOERABEEF A KE
B —HURAMERERABESHYER ST
PAERGREBHOPRSEH, B MR+ H-1HY
ARPHERKNAFEHFEERTREL2HMTS
il

4 it

F"H R S+ R AR RN E
YR EHN 19.35% ~96.77% , FHIEERN 9.6 ~

44.1 pglkg Z 1], B & B ( D TCs ) # ND ~ 242.6

pglkg 6], 1 K 84.8 ug/kg, AU K K F ;R
KANMECEYBHE RN 25.81% ~93.5% , FH &

H 4.9 ~51.4 pg/kg, B & B ( D)SAs) fE 33.3 ~

321.4 pg/kgZ [B], 3K 121 pglkg, LATH i B W s |
RS- A B ey E. AR SR

My D ITCs F D) SAs BRI F W R

il > BAFRREEM > TBEKEM > REEK
i T R-EYREFHERKHE DG 5K H
RENTRASEHERSFEBERNPIRT M.
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