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1 Materials and methods
1.1 Chemicals and reagents
The standards of six p-NEOs [i.e., DIN (CAS: 165252-70-0), IMI (CAS: 138261-41-3), CLO (CAS: 210880-92-5), THI (CAS: 111988-49-9), THIX (CAS: 153719-23-4) and ACE (CAS: 135410-20-7)] and four m-NEOs [i.e., ACE-dm (CAS: 190604-92-3), DN (CAS:457614-32-3), UF (CAS: 457614-34-5), and Of-IMI (CAS: 115086-54-9)]; purity of over 98.4%, were purchased from Dr. Ehrenstorfer (Augsburg, Germany). The standard of 5-OH-IMI (CAS: 155802-61-2); purity of 98.6%, was obtained from Bayer Conscience (Research Triangle Park, NC, USA). The corresponding internal standards, [i.e., ACE-d3 (CAS: 1353869-35-8), THIX-d3 (CAS: 1294048-82-0), DIN-d3 (CAS: no available), CLO-d3 (CAS: 1262776-24-8), THI-d3 (CAS: 1793071-39-2), and IMI-d3 (CAS: 1015855-75-0)], > 98.1% purity, were purchased from Sigma-Aldrich (St. Louis, MO, USA). Formic acid, ammonium acetate, and β-glucuronidase were also purchased from Sigma- Aldrich (St. Louis, MO, USA). High-performance liquid chromatography (HPLC)-grade methanol was obtained from Merck (Darmstadt, Germany). Milli-Q water was received from a Milli-pore system (Billerica, MA, USA).
1.2 Calculation of IMIRPF based on the relative potency factors (RPF) of NEOs and their metabolites
[bookmark: OLE_LINK5][bookmark: OLE_LINK4]The RPF method was applied to value the risks to human health (Lu et al., 2018; Chen et al., 2020b; Wang et al., 2020). As shown in Equation (1), the RPFs were calculated on the basis of the chronic reference dose (cRfD) (Table S5). 
  (1)
Furthermore, the IMIeq were also calculated by Equation (2).
 (2)
The i was the individual NEO. Given that the cRfDs of ACE-dm, Of-IMI, 5-OH-IMI, DN, and UF were lacking, the same values of RPFs were applied for ACE, IMI and DIN.
	Table S1 
Detailed information of donors in this study.

	Characteristic
	Normal (n = 130)
	obestiy (n = 130)

	
	mean (range)
	mean (range)

	Age (years)
	39 (18-68)
	41 (25-67)

	Gender
	
	

	  Male
	72
	68

	  Female
	58
	62

	Body weight (kg)
	55.2 (46-74)
	72.6 (59-100)

	Height (cm)
	162 (152-183)
	163 (144-175)

	BMI (kg/m2)
	21.0 (19.3-23.84)
	27.3 (24.1-35.4)

	Systolic pressure (mmHg)
	115 (100-138)
	128 (110-138)

	Diastolic pressure (mmHg)
	72.4 (60-88)
	80.2 (70-89)

	Blood glucose (mmol/L)
	5.4 (4.5-6.9)
	6.4 (5.1-6.9)

	Waistline (cm)
	75.8 (68-86)
	94.1 (82-103)






	Table S2 
MRM transitions and other LC-MS/MS conditions of NEOs and their metabolites.

	Pesticides
	Q1 Mass (Da)
	Q3 Mass (Da)
	DP (v) a
	CE (v) b

	Native standards

	ACE
	223
	126
	110
	28

	IMI
	256
	209
	120
	22

	CLO
	250
	169
	94
	17

	THI
	253
	126
	117
	27

	THIX
	292
	211
	65
	18

	DIN
	203
	129
	56
	21

	5-OH-IMI
	272
	225
	67
	23

	DN
	158
	102
	56
	27

	UF
	159
	85
	99
	26

	Of-IMI
	254
	171
	40
	30

	ACE-dm
	209
	126
	119
	32

	Internal standards

	ACE-d3
	226
	126
	120
	24

	IMI-d4
	260
	213
	60
	27

	CLO-d3
	253
	172
	103
	21

	THI-d4
	257
	126
	140
	37

	THIX-d3
	295
	214
	73
	24

	DIN-d3
	206
	132
	77
	28

	a DP represents declustering potential; b CE represents collision energy.




	[bookmark: _Hlk59886216]Table S3
Gradient flow of the separation of NEOs and their metabolites a

	Time (min)
	Flow rate (mL/min)
	Mobile Phase A (%)
	Mobile Phase B (%)

	0
	0.3
	5
	95

	3
	0.3
	35
	65

	6
	0.3
	55
	45

	9
	0.3
	35
	65

	10
	0.3
	5
	95

	12
	0.3
	5
	95

	a acetonitrile and 0.1% formic acid in ultrapure water were used as the mobile phase A and B, respectively.






	Table S4 
Recovery (%), correlation coefficient (R2), intraday and inter-day precision, LOD and LOQ for the NEOs and their metabolites in blood samples.

	Analytes
	Intraday precision (n = 5)
	
	Inter-day precision (n = 15)
	R2
	LOQ (ng/mL)
	LOD (ng/mL)

	
	Mean recovery, % (RSD, %)
	
	Mean recovery, % (RSD, %)
	
	
	

	
	0.1 ng/mL
	1 ng/mL
	10 ng/mL
	
	0.1 ng/mL
	1 ng/mL
	10 ng/mL
	
	
	

	IMI
	88 (2)
	88 (3)
	93 (7)
	
	84 (4)
	94 (13)
	92 (6)
	0.992
	0.05
	0.015

	ACE
	79 (4)
	74 (14)
	96 (10)
	
	77 (12)
	87 (5)
	85 (7)
	0.995
	0.01
	0.003

	CLO
	72 (7)
	76 (5)
	79 (5)
	
	95 (11)
	78 (11)
	87 (8)
	0.991
	0.05
	0.015

	THI
	71 (1)
	78 (13)
	89 (4)
	
	93 (7)
	93 (12)
	86 (9)
	0.992
	0.001
	0.0003

	THIX
	78 (4)
	73 (6)
	79 (5)
	
	96 (4)
	77 (7)
	85 (16)
	0.994
	0.001
	0.0003

	DIN
	101 (10)
	76 (2)
	89 (7)
	
	101 (12)
	79 (3)
	94 (5)
	0.996
	0.05
	0.015

	DN
	92 (4)
	82 (6)
	79 (6)
	
	91 (5)
	89 (10)
	74 (13)
	0.993
	0.05
	0.015

	UF
	88 (12)
	94 (14)
	84 (12)
	
	87 (5)
	79 (12)
	102 (4)
	0.998
	0.05
	0.015

	Of-IMI
	92 (3)
	79 (12)
	105 (3)
	
	77 (4)
	93 (17)
	89 (6)
	0.993
	0.01
	0.003

	5-OH-IMI
	70 (4)
	77 (6)
	80 (5)
	
	82 (19)
	88 (16)
	83 (9)
	0.997
	0.05
	0.015

	ACE-dm
	89 (5)
	78 (10)
	86 (6)
	
	81 (3)
	79 (15)
	92 (2)
	0.995
	0.01
	0.003



	Table S5 
Acceptable dietary intake (ADI), chronic reference dose (cRfD), and relative potency factors (RPF) for NEOs

	　
	THI
	THIX
	CLO
	ACE
	ACE-dm
	IMI
	5-OH-IMI
	Of-IMI
	DIN
	DN
	UF

	ADI (mg/kg/day)
	0.01
	0.08
	0.1
	0.07
	-
	0.06
	-
	-
	0.2
	-
	-

	cRfD (mg/kg/day)
	0.004
	0.006
	0.01
	0.071
	-
	0.057
	-
	-
	0.02
	-
	-

	RPF
	14.25
	9.5
	5.816
	0.803
	0.803
	1
	1
	1
	2.85
	2.85
	2.85

	a - represents no available data
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