[bookmark: _GoBack]Supplementary material

Quantification of multiclass antibiotics by UHPLC-MS/MS analysis combined with salt-assisted acetonitrile extraction: Comparative evaluation of dairy and poultry manure
Serap Karaca1, Erol Kabil2, Işıl Akmehmet Balcıoğlu1*

1Bogazici University, Institute of Environmental Sciences, 34342 Bebek-Istanbul, Turkey
2Pendik Veterinary Control and Research Institute, 34890 Pendik-Istanbul, Turkey
*Corresponding author. Email: balcioglu@boun.edu.tr
	




















	[image: ]Mobile Phase (A) 1                    0.2% HCOOH, 1 mM HCOONH4 in water
Mobile Phase (A) 2                   0.2% HCOOH, 1 mM HCOONH4 and 1 mM oxalic ocid in water
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		Antibiotic 
	Mobile Phase A1
Retention Time (min)
	Mobile Phase A2
Retention Time (min)

	sulfadiazine
	3.6
	3.6

	sulfathiazole
	4.5
	4.6

	sulfamethazine
	10.8
	11.4

	sulfamethizole
	7.6
	8.1

	sulfamonomethoxine
	9.6
	6.8

	sulfamethoxipyridazine
	9.6
	6.8

	sulfachloropyridazine
	9.9
	10.4

	sulfadimethoxine
	10.8
	11.4

	sulfadoxine
	10.8
	11.4

	sulfamethoxazole
	11.1
	11.5

	sulfaquinoxaline
	13.2
	7.9

	sulfisoxazole
	11.8
	10.9

	difloxacin
	10.5
	11.4

	marbofloxacin
	6.0
	7.3

	oxolinic acid
	14.6
	15.5

	flumequine
	14.6
	15.5

	sarafloxacin
	10.3
	11.3

	norfloxacin
	7.0
	7.3

	enrofloxacin
	9.0
	10.3

	danofloxacin 
	8.6
	6.0

	ciprofloxacin
	7.5
	7.5

	spiramycin
	11.6
	12.7

	erythromycin
	17.5
	14.2

	tylosin
	13.9
	14.0

	josamycin
	15.6
	15.8

	tilmicosin
	12.8
	13.0

	oxytetracycline
	6.7
	7.4

	tetracycline 
	6.2
	7.3

	doxycycline
	6.2
	7.3

	chlortetracycline
	11.5
	11.4

	thiamphenicol
	6.8
	6.3

	florfenicol
	11.2
	11.7

	chloramphenicol
	12.4
	13.1

	trimethoprim
	5.8
	7.0

	lincomycin
	4.2
	5.3





Figure S1 Ion Chromatograms of mixed antibiotic standards for mobile phase Aqua I and Aqua II (antibiotic concentration=100 µg/L)




Matrix Effect (%)


Figure S2 Matrix effect in determination of antibiotics (n=3, 25-100 µg/kg) in dairy manure (a) and poultry manure (b) by using two different mobile phase in LC-MS/MS analysis. The antibiotics with ME>150 are not shown.

Recovery (%)


Figure S3 Effect of agitation type on the extraction performance of antibiotics (each 100 µg/kg) in dairy (a) and poultry (b) manure samples (n=3).

Poultry manure
(b)
Mobile phase A1	SDZ	SDX	SMZ	SMT	SMH	SMX	STZ	SQX	SFX	CIP	DAN	DIF	ENR	FLU	MAR	NOR	OXO	SAR	ERY	JOS	SPI	TIL	TYL	CTC	DXC	OTC	TC	LIN	TRI	91.371397099320703	95.442957297641811	96.510903426791273	95.202952029520276	94.133333333333312	97.158469945355165	92.4568965517241	97.692307692307679	138.5281385281385	89.861844778545304	92.327365728900261	98.212064676616905	91.281989954556337	78.974034198860039	87.243127835601825	84.710743801652882	90.810544469081066	96.5313463514902	99.954588758335973	99.260476581758425	85.585585585585576	99.748726655348094	99.799414348462662	56.05119756684828	Mobile phase A2	SDZ	SDX	SMZ	SMT	SMH	SMX	STZ	SQX	SFX	CIP	DAN	DIF	ENR	FLU	MAR	NOR	OXO	SAR	ERY	JOS	SPI	TIL	TYL	CTC	DXC	OTC	TC	LIN	TRI	96.869307832422521	95.82363503358377	96.328279050792148	91.415131321050566	90.379008746355652	95.640427815402816	97.880519480519496	98.068459657701709	87.272727272727252	93.462916711912285	89.168765743073038	99.913441123632211	94.56231206147676	92.346870986314727	85.584612059649885	55.494505494505503	95.562721530794406	96.863953593764165	99.453697534976683	96.614927344782032	36.363636363636353	56.338028169014088	77.521263669501806	79.651162790697668	92.723201791211864	85.050580741850879	87.839393323853997	30.11	45.83447896618091	Antibiotics



Poultry manure
(b)
Mechanical agitation 	0.8	7.2	0	4.9000000000000004	13	7.7	2.1	20.7	8	11.1	10.9	0	9.4	9.1999999999999993	1.4	11.7	8.1999999999999993	0.7	19.8	7.9	10.9	10.7	5.9	8.3000000000000007	18.5	28.3	2.7	11	0.8	7.2	0	4.9000000000000004	13	7.7	2.1	20.7	8	11.1	10.9	0	9.4	9.1999999999999993	1.4	11.7	8.1999999999999993	0.7	19.8	7.9	10.9	10.7	5.9	8.3000000000000007	18.5	28.3	2.7	11	SDZ	SDX	SMZ	SMT	SMH	SMX	STZ	SFX	CIP	DIF	ENR	FLU	MAR	NOR	OXO	SAR	ERY	JOS	SPI	TIL	TYL	CTC	DXC	OTC	TC	CHL	FLF	LIN	TRI	89	99	102	93	101	95	113	102	115	91	104	98	92	102	92	95	106	93	106	108	106	96	85	81	100	104	97	Ultrasonic agitation	2.2999999999999998	12.1	3.6	5.6	4.4000000000000004	2.6	4.8	10.3	6.1	13.7	13.7	7.1	6.9	5.2	0.8	9.9	9.5	37.9	5.4	49.7	1.5	17.8	17.5	4.7	5.7	4.9000000000000004	14.9	4.2	0.4	11.9	2.2999999999999998	12.1	3.6	5.6	4.4000000000000004	2.6	4.8	10.3	6.1	13.7	13.7	7.1	6.9	5.2	0.8	9.9	9.5	37.9	5.4	49.7	1.5	17.8	17.5	4.7	5.7	4.9000000000000004	14.9	4.2	0.4	11.9	SDZ	SDX	SMZ	SMT	SMH	SMX	STZ	SFX	CIP	DIF	ENR	FLU	MAR	NOR	OXO	SAR	ERY	JOS	SPI	TIL	TYL	CTC	DXC	OTC	TC	CHL	FLF	LIN	TRI	109	98	96	105	102	107	95	98	112	90	99	102	103	92	96	94	118	99	80	96	116	95	99	115	98	105	143	99	95	Antimicrobials



Dairy manure
(a)
Mechanical agitation	5.7	1.9	2.5	4.0999999999999996	3.7	4.8	7.2	4	6	11.6	2.8	3.9	11.8	0.7	3.3	1.8	4.2	6.7	11.7	4.4000000000000004	11.1	15.1	6.3	6.9	9.4	3.9	2.7	9.1999999999999993	5.3	5.6	0.8	12.5	2.4	5.7	1.9	2.5	4.0999999999999996	3.7	4.8	7.2	4	6	11.6	2.8	3.9	11.8	0.7	3.3	1.8	4.2	6.7	11.7	4.4000000000000004	11.1	15.1	6.3	6.9	9.4	3.9	2.7	9.1999999999999993	5.3	5.6	0.8	12.5	2.4	SCP	SDZ	SDX	SMZ	SMT	SMH	SMX	STZ	SQX	SFX	CIP	DAN	DIF	ENR	FLU	MAR	NOR	OXO	SAR	ERY	JOS	SPI	TIL	TYL	CTC	DXC	OTC	TC	CHL	FLF	THI	LIN	TRI	102	104	104	106	100	99	104	108	95	95	103	102	89	106	113	106	101	108	95	86	102	103	102	94	103	98	95	97	104	101	121	96.2	103	Ultrasonic agitation 	1.5	3.7	1	7.4	0	3.9	9.8000000000000007	35	30.5	3.1	6.56	14.8	4.3	36.799999999999997	2.4	8.8000000000000007	33.200000000000003	8.1	12.9	23.4	3.7	24.3	19.399999999999999	2	8.8000000000000007	5.3	9.1	30	51.9	1.5	3.7	1	7.4	0	3.9	9.8000000000000007	35	30.5	3.1	6.56	14.8	4.3	36.799999999999997	2.4	8.8000000000000007	33.200000000000003	8.1	12.9	23.4	3.7	24.3	19.399999999999999	2	8.8000000000000007	5.3	9.1	30	51.9	SCP	SDZ	SDX	SMZ	SMT	SMH	SMX	STZ	SQX	SFX	CIP	DAN	DIF	ENR	FLU	MAR	NOR	OXO	SAR	ERY	JOS	SPI	TIL	TYL	CTC	DXC	OTC	TC	CHL	FLF	THI	LIN	TRI	92	94	95	100	97	91	98	89	88	92	100	101	106	110	88	102	109	105	99	94	95	99	95	98	105	99	55	79	99.5	



Dairy manure
(a)
Aqua I	SDZ	SDX	SMZ	SMT	SMH	SMX	STZ	SQX	SFX	CIP	DAN	DIF	ENR	FLU	MAR	NOR	OXO	SAR	ERY	JOS	SPI	TIL	TYL	DXC	OTC	TC	CHL	LIN	TRI	97.429777859372138	99.024856596558266	97.383177570093437	98.265682656826542	98.133333333333297	99.628415300546422	98.717672413793096	100.3846153846154	106.4069264069264	93.437626980902095	89.002557544757039	98.476368159203943	79.000239177230327	75.744141861937976	89.805177475313585	75.702479338842977	90.096082779009606	97.199383350462455	99.809463321689435	99.650780608052557	98.207207207207205	89.473684210526287	99.033674963396777	12.33050310480294	Aqua II	SDZ	SDX	SMZ	SMT	SMH	SMX	STZ	SQX	SFX	CIP	DAN	DIF	ENR	FLU	MAR	NOR	OXO	SAR	ERY	JOS	SPI	TIL	TYL	DXC	OTC	TC	CHL	LIN	TRI	97.57513661202178	96.807873911019485	96.845039776976947	95.648765190121466	93.002915451895035	98.201398911957369	98.483116883116864	99.689486552567203	93.376623376623357	86.149419046584839	77.581863979848904	95.427078229625977	86.535248914132978	88.653173302626271	72.239031770045386	48.76373626373627	94.539349199157854	96.292939363727001	99.117255163224513	95.095772787318367	25	15.962441314554001	84.617253948967203	86.509935628323547	53.915324091419997	69.997968718261234	42.3913043478261	2.7048283408562468	6.7821464577032309	
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