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[bookmark: _Ref28883244][bookmark: _Toc33609639]Table S1. Physical and chemical information on the pesticides analyzed in the honey samples.
	[bookmark: _Hlk28883388]Pesticides
	IUPAC Names
	Molecular structure
	Molar mass
(g mol-1)
	Chemical group
	Half-life in water
(days)
	Pesticide class
	Water solubility
(g L-1)
	log Kow

	Acephate
PubChem CID: 1982 
	dimethyl N-acetylphosphoramidothioate
	[image: Resultado de imagem para acephate structure]
	183.17
	Organophosphate
	31
	Insecticide
	790
	-0.85

	Acetamiprid
PubChem CID: 213021
	(1E)-N-[(6-chloropyridin-3-yl)methyl]-N′-cyano-N-methylethanimidamide
	[image: Resultado de imagem para acetamiprid structure]
	222.67
	Neonicotinoid
	34
	Insecticide
	4.3
	0.80

	Carbendazim
PubChem CID: 25429
	methyl (1H-1,3-benzimidazol-2-yl)carbamate
	[image: Resultado de imagem para carbendazim structure]
	191.19
	Benzimidazol
	>350
	Fungicide
	8×10-3
	1.52

	Diflubenzuron
PubChem CID: 37123
	N-[(4-chlorophenyl)carbamoyl]-2,6-difluorobenzamide
	[image: Resultado de imagem para diflubenzuron structure]
	310.68
	Benzoylurea
	>180
	Insecticide
	8×10-5
	3.89

	Imidacloprid
PubChem CID: 101618973
	N-{(2E)-1-[(6-chloropyridin-3-yl)methyl]imidazolidin-2-ylidene}nitramide
	[image: Resultado de imagem para imidacloprid structure]
	256.67
	Neonicotinoid
	42
	Insecticide
	6.1×10-1
	0.57

	Methomyl
PubChem CID: 5353758
	methyl (1Ξ)-N-[(methylcarbamoyl)oxy]ethanimidothioate
	[image: Resultado de imagem para methomyl structure]
	162.21
	Methylcarbamate
	>350
	Insecticide
	57.9
	0.60

	Thiamethoxam
PubChem CID: 5821911
	(EZ)-3-[(2-chlorothiazol-5-yl)methyl]-5-methyl-N-nitro-1,3,5-oxadiazinan-4-imine
	[image: Resultado de imagem para thiametoxan structure]
	291.72
	Neonicotinoid
	22
	Insecticide
	4.1
	-0.13






Table S2. Experimental matrix for the 26-2 fractional factorial design used to screen factors affecting LLE-LTP extraction of pesticides from honey. Factors E and F were generated as E = A×B×C and F = B×C×D, respectively.
	Run
	A
	B
	C
	D
	E
	F

	1
	−
	−
	−
	−
	−
	−

	2
	+
	−
	−
	−
	+
	−

	3
	−
	+
	−
	−
	+
	+

	4
	+
	+
	−
	−
	−
	+

	5
	−
	−
	+
	−
	+
	+

	6
	+
	−
	+
	−
	−
	+

	7
	−
	+
	+
	−
	−
	−

	8
	+
	+
	+
	−
	+
	−

	9
	−
	−
	−
	+
	−
	+

	10
	+
	−
	−
	+
	+
	+

	11
	−
	+
	−
	+
	+
	−

	12
	+
	+
	−
	+
	−
	−

	13
	−
	−
	+
	+
	+
	−

	14
	+
	−
	+
	+
	−
	−

	15
	−
	+
	+
	+
	−
	+

	16
	+
	+
	+
	+
	+
	+







Table S3. Experimental matrix of the central composite design for optimizing the LLE-LTP extraction method for pesticides evaluated in honey samples.
	Runs
	Coded variables

	
	A
	B
	D

	1
	-
	-
	-

	2
	+
	-
	-

	3
	-
	+
	-

	4
	+
	+
	-

	5
	-
	-
	+

	6
	+
	-
	+

	7
	-
	+
	+

	8
	+
	+
	+

	9
	0
	0
	0

	10
	0
	0
	0

	11
	0
	0
	0

	12
	-1.73
	0
	0

	13
	+1.73
	0
	0

	14
	0
	-1.73
	0

	15
	0
	+1.73
	0

	16
	0
	0
	-1.73

	17
	0
	0
	+1.73







Table S4. Individual pesticide recoveries and mean recoveries for each experimental run of the central composite design used to optimize the LLE-LTP procedure for pesticide extraction from honey.
	Run
	Recovery (%)
	Rec (%)a

	
	ACP
	ACM
	CBZ
	DFB
	IMC
	MET
	TMX
	

	1
	23.6
	151.7
	89.6
	175.8
	153.5
	75.0
	117.6
	112.4

	2
	26.1
	148.0
	91.3
	192.0
	152.9
	79.2
	132.4
	117.4

	3
	48.2
	119.4
	80.1
	129.3
	116.3
	59.3
	99.6
	93.2

	4
	50.3
	123.7
	82.9
	132.4
	119.2
	63.6
	111.9
	97.7

	5
	27.5
	147.7
	96.7
	170.3
	151.4
	77.2
	115.3
	112.3

	6
	29.6
	148.4
	97.0
	185.0
	158.6
	83.9
	127.9
	118.6

	7
	51.7
	123.7
	91.4
	129.5
	118.9
	62.0
	102.9
	97.2

	8
	49.3
	121.2
	90.7
	131.6
	121.5
	64.2
	111.8
	98.6

	9
	41.5
	132.8
	87.8
	132.9
	129.7
	84.1
	115.1
	103.4

	10
	43.7
	134.0
	89.5
	134.3
	139.6
	66.7
	116.9
	103.5

	11
	41.1
	140.1
	91.7
	132.8
	145.3
	70.7
	118.0
	105.7

	12
	41.9
	137.2
	90.4
	135.7
	134.4
	68.3
	99.8
	101.1

	13
	43.1
	129.0
	84.6
	149.9
	129.5
	68.4
	115.7
	102.9

	14
	21.2
	183.6
	94.4
	129.3
	187.3
	87.8
	134.2
	119.7

	15
	52.7
	125.0
	84.8
	120.7
	120.7
	59.2
	104.4
	95.4

	16
	37.6
	132.9
	86.6
	136.8
	130.0
	65.7
	112.3
	100.3

	17
	43.8
	131.0
	109.4
	147.8
	129.9
	74.6
	133.9
	110.1


a Mean recovery of seven pesticides for a specific run. ACP: acephate; ACM: actamiprid; CBZ: carbendazim; DFB: diflubenzuron; IMC: imidacloprid; MET: methomyl; and, TMX: thiamethoxam.




Table S5. Individual pesticide recoveries and mean recoveries for each experimental run of the central composite design used to optimize the LLE-LTP procedure for pesticide extraction from honey.
	#
	Criterion
	Method
	Score
	Weight

	1
	Sample preparation placement
	Ex situ
	0,00
	1

	2
	Hazardous materials
	4 [g or mL]
	0,13
	5

	3
	Sustainability, renewability, and reusability of materials
	> 75% of reagents and materials are sustainable or renewable
	0,75
	2

	4
	Waste
	3 [g or mL]
	0,45
	4

	5
	Size economy of the sample
	Mass or volume of the sample: 3 [g or mL]
	0,51
	2

	6
	Sample throughput
	30 [samples/h]
	0,80
	3

	7
	Integration and automation
	Sample prep. steps: 2 steps or fewer, Semi-automated systems
	0,50
	2

	8
	Energy consumption
	1 [W]
	1,00
	4

	9
	Post-sample preparation configuration for analysis
	Liquid chromatography, gas chromatography with quadrupole detection, etc.
	0,25
	2

	10
	Operator's safety
	1 hazard
	0,75
	3






Table S6. Pesticide residues (µg kg⁻¹) in honey samples from the Triângulo Mineiro region, analyzed by LLE-LTP and UHPLC-ESI-MS/MS.
	Analytes
	Honey samples (µg kg⁻¹) ± RSD

	
	A
	B
	C
	D
	E
	F
	G
	H
	I

	Acephate
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Acetamiprid
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Carbendazim
	-
	-
	-
	-
	<LOQ
	<LOQ
	<LOQ
	<LOQ
	<LOQ

	Diflubenzuron
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Imidacloprid
	<LOQ
	<LOQ
	<LOQ
	<LOQ
	<LOQ
	12.9 ± 2.6
	<LOQ
	-
	-

	Methomyl
	<LOQ
	<LOQ
	<LOQ
	<LOQ
	<LOQ
	<LOQ
	-
	15.8 ± 4.0
	16.2 ± 4.1

	Thiamethoxam
	-
	-
	-
	-
	<LOQ
	<LOQ
	-
	-
	<LOQ
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