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Investigation of 14 Selected Antibiotics in Sediments of the Typical Cross

Sections of Tiaoxi River
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Abstract; The occurrence and distribution of 14 selected antibiotics in sediments of the typical cross sections of Tiaoxi River were
analyzed by UPLC/MS/MS. The 14 antibiotics includes tetracycline ( TC), oxytetracycline ( OTC), chlortetracycline ( CTC),
doxycycline (DXC) , sulfadiazine ( SD ), sulfamethoxazole ( SMZ) , sulfamethazine ( SMX ) , norfloxacin ( NFC) , ofloxacin ( OFC) ,
enythromycin-H,0 (ETM-H,0) ,roxithromycin (RTM) , chloramphenicol ( CPC) , thiamphenical (TPC) and florfenicol ( FFC). The
results show that almost all sediment samples are unavoidably contaminated with antibiotics ( detection frequency is more than 70% ),
and the dominant contaminants are TC,OTC,CTC and DXC,which range from 0.1 to 55.7, 0.7 to 276.6, 6.5 to 131.6 and 6.0 to
15.6 pg- kg ™", respectively. The concentration of TC, OTC, CTC and DXC observed are as high as 1794.2, 9287.5, 1823.6,
1149.5 pg-kg™" dry weight,in the sediments of the main stream around an outfall of a pig farm respectively. This implied that waste
water discharge from animal husbandry was probably one of the main sources to the contamination of these antibiotics in the sediment of
Tiaoxi River. Besides the four dominant antibiotics, sulfadiazine should also be concerned due to its high concentration of 251.6
pg-kg ™" in the sediment around the outfall of the pig farm.

Key words : antibiotics ; contamination; sediments; river; water
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EDTA-Mcllvaine
12.9 ¢, 27.5 ¢, 37.2
1 g 1 L(pH=4.0).
/ ( Waters
1.1 Aquity/TQD) , Masslynx 4. 0 ;
( ) ( , >98% ) BEH C18,100 mm x2.0 mm,1.7 um;
Merck ; . ( BUCHI ) ; (
( ) DNW ), (
( ); Millipore ) ; LC-SAX (3 mL/500 mg,
R R R R R Supelco ) ;HLB (6 mL/500 mg,
7 Dr Waters );0.22 pm (
’ ) :
1. 1.2
1 MS/MS 1 ’ ( )
Table 1 ~ Analytic compound of antibiotics and optimized MS/MS ( > ’
parameters for the target antibiotics s N N
4 , 7
(m/z)  (m/z) WV N ’ |
154 30 35
TC  444.45 445.3 410 20 35 , 60
427 10 30
381 30 40 1.3
OTC 460.44 461.3 426 20 40
443 10 40 ( [10]
154 30 35 ) : 2 000 g 80 rnL
CTC 478.89 479.1 444 20 35 , /EDTA-Mecllvaine (
4621535 1:1)20 mL, 30 min,
154 30 35 .
DXC 444.45 445.1 410 20 35 . 30 min 2,
428 15 35 , 30 mL, LC-SAX HLB
sp 25028 2511 0 3030 ( 10 mL .10 mL
155.9 15 30
SMX 253.28 254.2 92.2 30 30 ) ; 10 .
' ’ ) 107.9 20 30 , LC-SAX s HLB
oL9 3035 20 min, ;10 mL (
SMZ 278.33 279.1 155.9 20 35 .
186 20 35 0.1% ) 1.0 mL-min
276.4 20 40 ( 2 mL ),
NFC 319.34 320.05
302.2 20 40 <1 mlL,
OFC  361.38 362 30220040 Bc 10 pL 0.1
' 261 20 40 } ® ( 1%
ETM- 158 35 35 ) 1 mL, (0.22
mo 73395 TS o
2 15§ o pm ) UPLC-MS/MS
RTM 837.07 837.6 694 20 35 1.4 UPLC-MS/MS
- 152 20 30 : ( 0. 1%
CPC 323.13 321.1
257.1 10 30 ): 10:90 (0 ~10 min) (
e 35623 3541 o0 0 0.1% ): 100: 0, 10
290 10 35
185 20 30 min. 30°C y 0.3 mL-min - ,
FFC 358.2  356.1

336 10 30
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Fig. 1 Location and sample sites of Tiaoxi River

MS/MS
ESI-MS/MS (
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2 ,
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). ESI-MS/MS
: 4000 V,
290°C , Source CID 10 V,CID

( ) 133.322 mPa(1.0 mTorr).
1.5
(- )
, 1.0.2.0,5.0,10.0,
20.0.50.0 80.0 pg-L™" 7 , R
0.99,
, 2 . OTC ETM-
H,0 30% (
(nly 40%
; (
) g
2.0% ~20.1%

b

2 Yn=17)
Table 2 Analytical method of recovery rate for soil (n=7)
/% /%
TC 39.5+£5.7 NFC 40.6 £9.3
OTC 16.8 £2.0 OFC 53.2+£6.9
CTC 66.3 £6.5 ETM-H, 0 26.5+8. 1
DXC 56.9 +11.3 RTM 49.4 £20. 1
SD 68.3 £12.1 CPC 57.4 £7.1
SMT 68.6 £6.4 TPC 79.0 £6.7
SMX 43.0+7.0 FFC na
1)na
2
2.1
14 3
4
)
276.6  131.6 pg-kg™',
( Veterinary International Corporation
on Harmonization, VICH) (
100 pwg-kg™") Cache La
Poudre (
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)
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) ( )
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, R 3 14 Y /pgkeg ™!
[24] ) Table 3 Concentrations of 14 antibiotics
’ in sediments of Tiaoxi River/pg-kg !
(n=7)/%
( ) TC 0.1~55.7 9.9 0.3 100
OTC  0.7~276.6 52.1 6.8 100
’ ’ CTC 6.5~131.6 41.9 8.7 100
( DXC  6.0~15.6 1.3 11.2 100
b
SD ND~1.1 0.4 0.3 85.7
3), SMX ND ~0.3 0.2 0.2 85.7
[25.26] Cache La SMZ ND ~2.6 0.5 0.1 85.7
Poud NFC ND ~2.8 L5 1.9 71.4
oudre OFC  0.1~1.2 0.7 0.6 100.0
(5,151 ETM-H,0  ND ~0. 1 0.1 0.1 85.7
RTM 0.1~1.2 0.4 0.3 100
CPC ND ~0.2 0.1 0.2 85.7
, TPC ND ~0.2 0.1 0.2 71.4
[3,27,28] FFC ND ~0.9 0.3 0.3 85.7
’ 1)ND 0.1 pg-L™");
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Fig.2  Distribution of antibiotics in the Tiaoxi River
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