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Occurrence of Quinolone and Sulfonamide Antibiotics in Swine and Cattle

Manures from Large-scale Feeding Operations of Guangdong Province
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Abstract : The occurrence and distribution of four quinolones and four sulfonamides in swine and cattle feces sampled from twenty large-
scale feeding operations in different areas of Guangdong province were detected using solid phase extraction ( SPE) and high
performance liquid chromatography ( HPLC). Quinolone and sulfonamide compounds were observed in all pig dung samples. Their total
concentrations ranged from 24.5 pg/kg to 1 516.2 wg/kg(F. W. ) with an average of 581. 0 wg/kg and ranged from 1 925.9-13 399. 5
wg/kg with an average of 4 403.9 wg/kg respectively. The dominant compounds in pig feces were ciprofloxacin and enrofloxacin for
quinolones and sulfamerazine and sulfamethoxazole for sulfonamides. Quinolone compounds which dominated with norfloxacin and
ciprofloxacin were also observed in all cattle dung samples, its total concentrations ranged from 73.2 wg/kg to 1328.0 wg/kg which
averaged 572.9 pg/kg. While the positive rates of sulfonamide compounds detected in cattle dung samples were above 90% ,
predominated by sulfamethoxazole and sulfamerazine. Concentration and distribution of both quinolone and sulfonamide compounds in
swine and cattle dungs of different feeding operations varied greatly. Relatively high concentrations of the two kinds of antibiotics were
found in both swine and cattle dungs from Guangzhou area, while sulfameter and sulfamethazine in cattle dungs from Foshan and
Shenzhen areas were below the limit of dedection.
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1.1 U5

WM 6 3% X ( Shimadzu ) |, 1 IR R 3% 2%
(SHZ-82) ,#8 7 % 1 Uk #% (KQ-250F) , i 4% 7% & X
(RE-2000) ; & 3 ¥ % 55 .0 ML (KDC- 160HR ) |, 4% %
pH i1 (T PHS-3C) . 4 B b B 2 1 4= 2 4 51k
wR YA (NOR) N A (CIP) g XV A
(LOM) BBi#vb B (ENR). 4 Fhfifh e 364028 240 90K
itk iz PG I (SMIL) i iz — P M I (SMI2) il iz -
5-HA MR E (SMT) (il iz H Gk (SMZ) . A o il 12 7
H 1% [ Ehrenstorfer GmbH /A &), 245 F > 98% . H [ig |
LN ¥ Ry 3% 4l (Sigma A H) ), Hw KR 5 40
ali | SIS 7K Ry ik .

WA i T 288 T A 3R s o A A YT T R < N 5 R
WHRDE AN R %RV R BT B ARG &
0.0100 g % T 0. 05 mol/LE AL, H LI 2
AT 100 mL k#0250 B e 2 0 A R bR il 55 T
V1R TC ) O AR A e Y R v A e R E it
Jiig -5 - A e i i FE B I B o 450,010 0 ¢,
IR ITE 25T 100 mL 45 68 25 500 . b ME A% 45 Tk
B TAC VKA R A7, W] 3 75 B R A vk B A
HEWR.

AL 2 :500 mL 2 +2.6 mL vKES R , 9835
pH =4.5. 0.1 mol/L Na,EDTA-Mcllvain 2% # i . #7
R 12.9 ¢, T KGR A 40 27.5 ¢, & &Y
LR #0372 ¢ HKEARZE 1 L(JHT pH=4.0).
0.07 mol/LEMR/ = LMW (pH =2.5) . 5 mL
R, IKEREZE L IN=2Z MM pH. 0.05 mol/L#
MR/ = CREWW (pH =3.0) : 1.5 mL B R , I/KE %
Z 1 L, M= pH.

1.2 SRS Piab B

PRI 7R 48 K [) b X R AL 35 0 S F 3R 4 4 %
10 4>, 43 9l Z2 50U 4 B i 388 4 O 4% U 43 7k R AR A
b S 2R S R 10 SRR ML X R Y 404
A G RS - R 4 s AR 2R R A S DRI M
X (MR 6 4b) B AU 4 3, 54 FF A2 1 000
~6 0002 3. J 28 1 2R ZEFE i 3 L& RE F 4T T4
B s A 2R BT A F AL F R FRE 1 o AR AR
F 50 mL &0, A 3 mL 5 3 mL 1E k¢, 3k
¥ 10 min, B8 2B 15 min, B0 10 min. 5 & 2 B
2 W, AR, B )2 R TR 2 4R OO e
KR ZEET M 1 mL Z5-0. 07 mol/LBER (15
(85 PRFH L) VAR, 0L 0. 22 m B8 BE S R I X A
KPR AL H Ry FRIC1 ¢ AR & T 50 mL 2
LA MA S mL BRAE G, #1210 min, 8 75 $2 0L
15 min, 2.0 10 min. B 202 W, G IF 52 HOR , 1
FHIEC %6 (20 mL) W-MAEHC 2 WK, # &0 2. IEE T
JZPRBORT R 28 L BT, A 1 mL ZH5-0.05
mol/LBEFR (25: 75, K BULL ) ¥ f# , i 0. 22 pum JE I
Je
1.3 @ RO AH 8 o B S0

W S BE 2R 2R 03 S R R €815 A . Waters
(250 mm x4.6 mm, I.D.,5 Mm),(}ﬁﬁ]*ﬁ 2 NE-
0.07 mol/LEFFRVE K (15: 85 MKFR L ; FH = 2 gy
pH=2.5) W # 1.0 mL/min, £ i§25°C ; ¢ 6 46 I
A K B & K 280 nm, & K 450 nm;
PERE R 20 pL. fif B 2Pt AR 2 0 3k Ak 1 . i A .
Waters (250 mm x 4.6 mm,[. D., 5 pm). M 3IH .
ZNE-0.05 mol/LESRVE W (25: 75, KL, =24
P pH =3) , 7 1.0 mL/min, F i 25°C ; £ 4h
R 5, A i 4 - 270 nm #EAE S 20 L. B 1 25
FERE S rp g A I S R e S AR R i A
1.4 Fuiat s 5 5 Rk

4 Fofo g 5 R S N 4 TR e 2 T A 2R G U i A
T8 S A 23 ) B BE A 0. 002 ~ 0.2 pg/mL ANl 0. 05
~10 pe/mLITER A bR UE TAE W . FE & 1AL 2 B [] B
075 1 25 IS FVRE S AR 52 5. 25 [ R ke B
bRk & 4. 4 Fhovds 3 16 25 40 G W 0 px ik ok
(70.8 £2.7)% ~ (117.2 +6.5)% , &M K 15.3
~41.0 ng/kg;4 Fh s e 25 466 90 19 I Aw ]l 2228
(91.3 +3.8)% ~ (113.6 £3.2)% ,E &R H 13.3
~31. 8 ng/kg.
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Fig. 1  Chromatogram for the separation of quinolone and sulfonamide antibiotics in pig manure
2.1.1 & HEAHE DL R VD BRI N Vb B8 T R A S W i

W AERE S 4 Rl TR 25 4 PR R IL B
By TRty (22 1) . Horb s R 2 A5 W 00 B
BE( D QNs)TE24.5 ~1516.2 pg/kgZ Il F 1%
581.0 pe/kg, KRN (20 60% ) KT 500 pg/ke.
AL E Y- 24 A B AE 100.8 ~ 196.7 pe/kg Z 1],

BE( DT SAs)E1925.9 ~13399.5 pg/kgZ [, 71
H4403.9 we/kg, 48 KA FE 5 (29 80% ) 7E1 000
~5000 peg/kgZ [H). & 1A W01 3% 1 AE 769. 2
~1383.7 we kg (8], LAk iz F 3 v w0 it 1 FH W
Mgy

Rl OEE(HE)PEEREMEREALESYEIE pg-kg !

Table 1 Concentrations of quinolone and sulfonamide antibiotics in swine dung/ wg-kg ™'
E/RACE: 3 IEFNIEN fe/ME ¥ifg 2/ %

Wi b & (NOR) 261.6 1.2 130.9 100

s WY (CIP) 648. 5 20. 8 152.5 100
R R LV A (LOM) 225.5 0.6 100. 8 100
B B (ENR) 594.6 1.9 196.7 100

il fiie FR B g e (SMIT) 4686.6 448.0 1383.7 100

— il e — FF I I (SM2) 3695.9 68. 1 874.3 100
a it i - 5 - FR 4R 185 g ( SMLT) 2277. 1 202. 8 769. 2 100
itk 1l P g (SMZ) 2739.8 973.4 1376. 8 100

2.1.2  ZS [R5 A RRAE AEE TN T R LT A 3 b DL R VD B R N T

AN [R] b DX5 288 s U T S A e b AR R R
A5 [A] S AT R AIE 22 S R (81 2) . MR R 2R AL S W)
SR AR k) N T > N T > OG> Mkl
o> BRI > I >t > BHYEHT > ik >
TR T, o TN T AR TR DG T R T 600
pe/ke, BHYLTE il Sk 7 3 R T 44K T 300 peg/kes
Ttk Jie 2 A5 W et e AU S Mg M T > T T >
TR > FoeTT > BRilg T > R > ol > bk
7> BRVETT > B il Heb Mg 0T N T e T
5000 pg/kg, FHYTT A 1L 4% T2 500 pe/kg. A
W T AR T 2 e s g TR SIS R e 25 B AR
FOEE B RGE M ST BT AL Sk TR S
WS T T 285 RS B R P AR R R AR R.

AN [R) b DX 5% 288 v e 5 I 2 s eSS A A B W
O RREARAT B B 25 5 (I 2) . X e R A 2 A

B A2, B LT 2 b i SR B AR AR IS AN T
I AR 2o £ i g 2 D
WD B F IR T AR VD B G 48 K 2R, i Bk
MG S 4 Fh AL W) 00 S BEAR Y (HEA 4 R
A3 bl DXg 2 v RV VD B A B v U SR VD B AR
RIS h AR, 28 X (M T T IR
vy v i iy 5 ) A& 4 ML S W i
KA Y B FR 43 H DX 2E h A B4 & o &
(295 BB 50% 224 ) , QiR G T DARS itz FP G s g
S BRI T A LT DA e HY e Sy 3=
2.2 AR e g g 2 RV BTl R B TE YL RRAE
2.2.1 FEFHE

A SRR A 4 PP TR S A G W AR R L4
Fofish JYie 25 6 Wt 3 0l 1 A A HH R TE 90% LA I
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Fig.2 Spatial distribution of quinolone and sulfonamide antibiotics in swine dung from different areas

R2 HE(HE)PEEMEAMBERENEZNETE pg-kg '

Table 2 Concentrations of quinolone and sulfonamide antibiotics in cattle dung/ wg-kg~

1

AR FeRME fe/ME ¥iE i %/ %

WP B (NOR) 431.0 8.5 203. 6 100

KRRV A (CIP) 199. 4 7.9 88.6 100
I T I 2% e o s

LV A (LOM) 646.9 38.9 191.0 100

kv B (ENR) 149.6 30.7 89.7 100

it 1l PP 6L 1 g (SMIL ) 4521.3 4.7 1037.5 100
— it e — FH I g (SM2) 4801.0 NDY 738.5 90
R i i - 5- FR 40 M5 5 ( SMIT) 2 440. 8 ND 508.7 90

il e TP I 1 (SMIZ) 4167.2 869.5 1503.1 100

1)ND JAR TR, Lo 1

FE73.2 ~1328.0 pg/kgz b, 348 572.9 we/ke,
KR HE (21 80% ) I F1 000 pe/ke. 1L AP
S35 F B AE 88. 6 ~203. 6 wg/kgZ 8], Lt VD 2 AN
WRIE N T B RSV BFHE( D SAs)
1£1039.4 ~15930.3 pe/kgZ A, ¥ ¥ 4 3787.7
pe/ kg, 45 K o BE (2 80% ) 1E 1000 ~ 5000
pe/kgZ 0], 2 ALE WV 2 & 578 508.7 ~ 1 503. 1
e/ kg Z [R], LA iz HEY I v RS Jiie HE R e g Oy . %o
b3 1 MR 2 ATLUAE A 2SR 4= 2 b 4 B i 1
AL G W (013 88 & i R AR AR X (B RT  LL R Y
EMARYERE, G &HUGEHRDEMERLZDEN

1200 | EE (a) PERERHS

@ ENR

TR 4 PP e 2R AL S W Ry T B iR T AR
28 (FLTH A LA i Y O s R g e FR R e W Sy 5=
2.2.2  ZE (A5 A RRAE

AN TR] 1l DX 2 28 v U5 R S A e S AR R A
TS AP AT R AR A W] 25 S (D 3) . M TR T 25 Ak
B R RSB Rl Sk > M > Bl >
THIE T > BN, Hohal Sk v 7 0w T 600
pe/ke, ML VE R T BINT AR T 300 we/ke.
Tl e 280 G W & B AR A ) N T > il kT >
MBI > R > I, AN il Sk i
T3 500 pe/kg, iHE T RN RT1 500 pg/kg.
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Spatial distribution of quinolone and sulfonamide antibiotics in cattle dung from different areas
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