[bookmark: _Hlk101174427]Supplementary Material

[bookmark: _Toc75957491][bookmark: _Hlk114151222]Occurrence and ecological-risk levels of antibiotic pollution in the coastal waters of eastern China

Ning Xu, Yi Shen, Lei Jiang, Bin Jiang, Ying Li, Qingbin Yuan, Yunhai Zhang*

School of Environmental Science and Engineering, Nanjing Tech University, Nanjing 211816, People’s Republic of China

*To whom correspondence should be addressed.
E-mail: zhangyunhai@njtech.edu.cn (Y. Zhang)
Phone: +86-25-5813-9656


Supporting information contains:
Number of pages: 8
[bookmark: _GoBack]Tables: S1-S7


[bookmark: _Hlk72576500]

Tables
[bookmark: _Hlk72577267]Table S1 sampling points
	Sampling area
	Number
	East longitude
	North latitude

	seacoast rivers
	R1
	120°53'55"
	32°31'26"

	
	R2
	120°13'32"
	33°50'16"

	
	R3
	120°3'24"
	34°1'43"

	
	R4
	119°14'33"
	34°12'56"

	
	R5
	119°34'32"
	34°12'52"

	Coastal sea area of Nantong
	S1
	122°3'56"
	31°56'30"

	
	S2
	122°6'59"
	31°56'21"

	
	S3
	122°10'4"
	31°55'33"

	
	S4
	122°13'29"
	31°56'

	
	S5
	122°16'20"
	31°56'40"

	
	S6
	122°19'8"
	31°57'11"

	
	S7
	122°21'51"
	31°56'59"

	
	S8
	122°24'39"
	31°56'46"

	
	S9
	122°28'12"
	31°56'27"

	Coastal sea area of Yancheng
	S10
	120°42'48"
	33°58'6"

	
	S11
	120°46'39"
	33°58'32"

	
	S12
	120°51'18"
	33°58'45"

	
	S13
	120°57'14"
	34°3'24"

	
	S14
	121°1'55"
	34°6'42"

	
	S15
	121°4'58"
	34°11'49"

	Coastal sea area of Lianyungang
	S16
	120°1'27"
	34°28'45"

	
	S17
	120°9'26"
	34°27'40"

	
	S18
	120°17'1"
	34°28'9"

	
	S19
	120°26'39"
	34°26'39"

	
	S20
	120°33'10"
	34°25'13"

	
	S21
	120°40'30"
	34°24'28"



Table S2 Conditions of resistance spectrum and recovery rates
	[bookmark: OLE_LINK2][bookmark: _Hlk120116258]Antibiotics
	Precursor ion
	Product ion
	Fragmentor 
(V)
	Collision energy (V)
	Retention time (min)

	RXM
	837
	679.4
	190
	21
	11.732

	LIN
	407.5
	126.1
	150
	33
	5.502

	AZM
	749.9
	591.4
	215
	29
	8.576

	CLI
	425
	126.1
	80
	35
	8.779

	SNM
	285
	155.9
	110
	13
	8.087

	SMX
	254
	155.8
	105
	13
	8.616

	SMM
	281
	156
	160
	18
	7.149

	SDZ
	251.2
	126.1
	102
	13
	3.729

	OFX
	362
	318
	180
	15
	6.848

	NOR
	320
	302
	128
	21
	6.882

	CIP
	332.1
	314
	100
	18
	9.938

	ERX
	360
	316
	180
	17
	7.424

	DOX
	445.2
	427.9
	115
	15
	8.914

	TCY
	445.2
	410
	115
	20
	7.351

	OXY
	461.2
	442.9
	130
	10
	6.987

	CTE
	479.3
	443.8
	142
	25
	7.351



Table S3 Linear equations, correlation coefficients(R2), recovery rates, limits of detection(LOD) relative standard deviation(RSD) of 16 antibiotics
	Antibiotics
	Linear equation
	R2
	recovery rates
	LOD
	RSD(%)

	RXM
	y=722.0498x+275.1222
	0.9995
	105.6
	1
	7.6

	LIN
	y=4748.6779x-1276.4328
	0.9945
	84.7
	0.5
	6.8

	AZM
	y=1113.9834x-699.9230
	0.9930
	125.0
	1
	11.6

	CLI
	y=1428.7412x-1423.3541
	0.9851
	71.5
	1
	8.7

	SNM
	y=1610.1563x-543.4571
	0.9977
	87.0
	1
	7.2

	SMX
	y=1448.9650x+26.7548
	0.9975
	100.9
	0.5
	9.0

	SMM
	y=1775.0398x+674.3763
	0.9987
	89.1
	1
	2.4

	SDZ
	y=1329.1553x-284.6429
	0.9994
	99.3
	1
	2.3

	OFX
	y=931.4917x-767.12243
	0.9971
	84.3
	1
	4.2

	NOR
	y=4834.3604x-683.0120
	0.9999
	65.9
	1
	3.3

	CIP
	y=6268.0331x-671.4179
	0.9998
	65.0
	1
	3.3

	ERX
	y=4680.9677x-802.8382
	0.9998
	79.5
	1
	3.5

	DOX
	y=532.1334x
	0.9961
	68.7
	1
	9.8

	TCY
	y=358.4567x
	0.9971
	60.7
	1
	8.9

	OXY
	y=125.3784x
	0.9912
	61.0
	1
	7.1

	CTE
	y=321.4789x
	0.9941
	61.4
	1
	7.6






S2
Table S4 Comparison of antibiotic content with other rivers at home and abroad（ng L-1）
	
	RXM
	LIN
	AZM
	CLI
	SNM
	SMX
	SMM
	OFX
	NOR
	References

	Seacoast Rivers
	3.1-82.67
	12.98-26.07
	4.58-94.56
	1.75-17.25
	1.44-10.41
	1.64-6.49
	4.41-13.42
	4.89-184.67
	1-7.23
	This study

	Suzhou City
	-
	1.80-106
	-
	-
	-
	-
	ND-5.85
	1.64-195
	1.17-556
	(Li et al. 2022b)

	Yangtze River
	2.04-5.10
	7.97-22.00
	4.25-7.07
	49.91-739.4
	0.52-8.33
	6.55-9.67
	5.75-8.01
	0.14-2.25
	ND
	(Li et al. 2022a)

	Pearl River
	ND-105
	-
	-
	-
	-
	2-165
	-
	ND-16
	ND-13
	(Liang et al. 2013)

	Huaihe River
	-
	-
	-
	-
	0.031-0.82
	-
	-
	
	-
	(Zhang et al. 2021)

	Songhua River
	ND-11.5
	-
	-
	-
	3.56-8.22
	2.1-73.1
	
	0.01-1.8
	ND-2.4
	(Wang et al. 2017)

	Haihe river
	-
	ND-407.1
	ND-251.1
	-
	-
	ND-55
	-
	ND-64.7
	-
	(Lei et al. 2019)

	Yellow River
	14.1-17.9-
	-
	-
	-
	-
	-
	-
	4.8-23.4
	55.7-79
	(Liu et al. 2019)

	Liao River
	ND-3.1
	-
	ND
	-
	ND-1.5
	Nd-16.4
	-
	2.0-32
	ND
	(Gao et al. 2022)

	Xiang River
	-
	-
	-
	-
	-
	1.26-11.38
	-
	0.064-0.436
	-
	(Chen et al. 2020)

	Weihe River
	1.57-59.49
	3.63-125.33
	-
	-
	2.07-16.77
	7.6-114.46
	ND-14.74
	ND-71.99
	ND-39.21
	(Wang et al. 2019)

	Katula River
	12.3
	6.9
	-
	-
	33.70
	19.20
	0.2
	10.40
	-
	(Hanamoto et al. 2013)

	Ethiopia
	-
	-
	-
	-
	-
	ND
	-
	18.35
	4.58
	(Ergie et al. 2019)

	Seine River
	-
	-
	-
	-
	-
	40
	-
	30
	-
	(Tamtam et al. 2008)

	Mekong River
	-
	-
	-
	-
	-
	20-174
	-
	-
	-
	(Managaki et al. 2007)


Note: "-" indicates that the device is not detected, and "ND" indicates that the device is below the detection limit or is not detected.

Table S5 Comparison of antibiotic content with other sea areas at home and abroad（ng L-1）
	
	RXM
	LIN
	AZM
	SMX
	SDZ
	OFX
	References

	Yellow Sea
	Jiangsu Coast
	1.04-15.90
	0.9-20.57
	0.53-12.87
	0.88-6.23
	0.65-8.12
	6.69-53.78
	This Study

	
	Shandong Peninsula 
	0.42-1.26
	-
	-
	1.41-5.17
	ND-0.51
	0.18-3.25
	(Han et al. 2020)

	East China Sea
	Zhejiang Coast 
	2.4-34.8
	0.9-180.4
	ND-1.5
	0.8-16.7
	0.2-21.9
	ND-50.8
	(Li et al. 2020)

	South China Sea
	Pearl River estuary 
	Nd-74.8
	-
	-
	ND-190.12
	-
	0.24-1.7
	(Li et al. 2018)

	
	Beibu Bay
	ND-0.58
	-
	ND
	0.09-7.43
	ND-0.87
	ND-0.46
	(Chen et al. 2015)

	Bohai Sea
	Bohai Bay
	6.0-630
	-
	-
	2.3-140
	4.0-41
	5.3-5100
	(Zou et al. 2011)

	Chesapeake Bay, USA
	ND-5.90
	-
	ND-2.7
	ND-14.8
	-
	-
	(Kim &Carlson. 2007)

	The Persian Gulf 
	-
	-
	-
	ND-27.81
	ND-1.62
	-
	(Siedlewicz et al. 2018)

	South Sea, Korea 
	-
	-
	ND-2.7
	-
	-
	ND-12.4
	(Hanamoto et al. 2013)


Note: "-" indicates that the device is not detected, and "ND" indicates that the device is below the detection limit or is not detected.



Table S6 Physiochemical parameters of seawater sample
	Number
	pH
	NH3-N（mg L-1）
	TN（mg L-1）
	[bookmark: OLE_LINK1]TP（mg L-1）
	COD（mg L-1）

	R1
	8.02
	0.08
	1.99
	0.11
	4.15

	R2
	8.17
	0.33
	2.47
	0.1
	5.84

	R3
	8.42
	0.07
	2.66
	0.06
	2.68

	R4
	8.25
	0.12
	3.02
	0.07
	6.08

	R5
	7.75
	0.21
	3.01
	0.12
	4.24

	S1
	7.81
	0.06
	2.3
	0.011
	0.31

	S2
	7.87
	0.01
	2.6
	0.071
	0.36

	S3
	7.86
	0.03
	3.0
	0.031
	0.32

	S4
	7.81
	0.03
	2.2
	0.041
	0.41

	S5
	7.83
	0.04
	1.9
	0.081
	0.35

	S6
	7.86
	0.03
	1.8
	0.061
	0.4

	S7
	7.83
	0.05
	1.8
	0.061
	0.33

	S8
	7.88
	0.05
	2.0
	0.051
	0.3

	S9
	7.88
	0.06
	1.5
	0.022
	0.37

	S10
	7.86
	0.03
	1.3
	0.08
	1.53

	S11
	7.93
	0.02
	1.4
	0.041
	0.95

	S12
	7.97
	0.03
	2.4
	0.041
	1.61

	S13
	7.94
	0.05
	1.3
	0.012
	1.29

	S14
	7.92
	0.04
	1.4
	0.019
	1.57

	S15
	7.8
	0.03
	2.2
	0.02
	1.46

	S16
	7.83
	0.04
	1.8
	0.032
	0.52

	S17
	7.99
	0.03
	2.3
	0.051
	0.43

	S18
	7.82
	0.05
	1.4
	0.044
	0.59

	S19
	7.85
	0.03
	1.6
	0.053
	0.73

	S20
	7.89
	0.04
	2.2
	0.045
	0.61

	S21
	7.83
	0.03
	1.4
	0.049
	0.62


Note: NH3-N, ammonia nitrogen; TN, total nitrogen; TP, total phosphorus; COD, chemical oxygen demand

Table S7 Most sensitive biotoxicological data corresponding to different antibiotics
	Antibiotics
	Most sensitive species
	L(E)C50
（mg L-1）
	NOEC
（mg L-1）
	AF
	PNEC
（ng L-1）

	RXM
	P.subcapitata
	-
	0.01
	100
	100

	LIN
	Daphnia
	0.35
	-
	1000
	350

	AZM
	Daphina.sp
	12
	-
	1000
	12000

	CLI
	Brachionuscaly cifloru
	24.94
	-
	100
	24940

	SNM
	Lemna minor
	0.46
	-
	1000
	460

	SMX
	Daphnid
	0.21
	-
	1000
	210

	SMM
	Alage
	8.56
	-
	1000
	8560

	SDZ
	S.capricornutum
	2.20
	-
	1000
	2200

	OFX
	P.subcapitata
	14.400
	-
	1000
	14400.0

	NOR
	V.fischeri
	1.038
	-
	100
	103.8
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