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[bookmark: _Hlk101362246][bookmark: _Hlk13503487]Standards and reagents. Methyl paraben (MeP), ethyl paraben (EtP), propyl paraben (PrP), butyl paraben (BuP), and benzyl paraben (BzP) were obtained from AccuStandard, Inc. (New Haven, CT). 13C-labeled internal standards, 3C6-MeP, 13C6-EtP, 13C6-PrP, and 13C6-BuP were supplied by Sigma-Aldrich (St. Louis, MO, U.S.). D4-BzP was supplied by CDN Isotopes Inc. (Pointe-Claire, Quebec, Canada). HPLC–MS grade methanol, ammonia, ammonium acetate, and formic acid were supported from J&K Scientific (Shanghai, China) and DiKMA (Shanghai, China). The Milli-Q water was prepared using an ultrapure water system (Academic A10; Germany). The stock standard solutions of target compound and internal standards solution were prepared in methanol (1 mg/mL) and stored at 20 ℃ in the dark.
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Table S1. The Precursor and Product Ions of Analytes for Instrumental Analysis. Quantifying Ions are Highlighted in Bold.
	Nomenclature
	Acronym
	Precursor ion
	Product ion

	Methyl paraben
	MeP
	150.9
	136.0, 92.0

	Ethyl paraben
	EtP
	165.0
	136.0, 92.0

	Propyl paraben
	PrP
	179.0
	136.0, 92.0

	Butyl paraben
	BuP
	193.0
	136.0, 92.0

	Benzyl paraben
	BzP
	226.9
	136.1, 92.0

	
	MeP-d4
	155.0
	140.0, 96.0

	
	PrP-d4
	183.0
	140.0, 96.0

	
	BzP-d4
	231.0
	140.0, 96.0




Table S2. Limits of Detection (LODs), Spiked Concentrations and Recoveries of Target Parabens in Human Urine (n = 5).
	
	Spiked concentration (ng/mL)
	Recovery (%) of human urine (n = 5) 
	LODs (ng/mL)

	
	
	Mean ± SD
	Range
	

	MeP
	5
	113 ± 6.9
	89–120
	0.02

	EtP
	5
	85 ± 11.2
	76–99
	0.02

	PrP
	5
	97 ± 9.3
	82–106
	0.09

	BuP
	5
	103 ± 10.0
	94–114
	0.10

	BzP
	5
	116 ± 8.5
	90–129
	0.05



Table S3. Precision of Analytical Methods for parabens Spiked at Around LOQ. RSD Means Relative Standard Deviation.
	
	Accuracy (%) 
	
	Precision (RSD; %)
	
	Intra-day (RSD; %) b
	
	Inter-day (RSD; %) b

	
	Urine
	
	Urine
	
	Urine
	
	Urine

	MeP
	95
	
	12
	
	10.2
	
	8.9

	EtP 
	101
	
	10
	
	11.8
	
	9.4

	PrP 
	117
	
	9.6
	
	8.7
	
	8.7

	BuP
	98
	
	9.1
	
	9.5
	
	11.0

	BzP
	109
	
	8.5
	
	12.0
	
	11.4


a mean value of quintuplicate analysis. b Intra-day (24 hour) precision: n = 5. Inter-day (3 weeks) precision: n = 5.
Table S4. Correlation Between Individual Paraben Concentrations (ng/mL) in Human Urine.
	
	EtP
	PrP
	BuP
	BzP

	MeP
	0.627**
	0.521**
	0.245**
	-0.126

	EtP
	
	0.468**
	0.333**
	0.287

	PrP
	
	
	0.590**
	-0.027

	BuP
	
	
	
	0.500*


a rs is the Spearman’s correlation coefficient.
The bold indicates correlation is significant at the 0.05 level (2-tailed).
