Supplementary Material

Table S1. Toxic compounds with their respective chemical structure, molecular weight, boiling point, retention time (tR), monitored ions in gas chromatography analyses, and the indication of the internal standards (IS) used in the quantification.
	
	CSa
	MW (g/mol)b
	BP (oC)c
	tR (min)
	Monitored ionsd

	Toxic    compounds
	Formaldehyde
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	30.03
	-19.3
	13.50
	57; 126

	
	Acrolein
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	56.06
	53
	14.25
	83; 55; 152

	
	Acetaldehyde
	[image: image3.jpg]



	44.05
	20.2
	14.50
	71; 140

	
	Furfural
	[image: image4.png]



	96.07
	162
	27.25
	96; 95

	
	Ethyl carbamate
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	89.08
	182
	36.53
	62; 74; 89

	IS
	2-Octanonee
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	128.2
	173.5
	18.80
	58; 71

	
	Methyl nonanoatee
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	172.3
	213.5
	28.45
	74; 87


a CS: chemical structure; b MW: molecular weight; cBP: boiling point; d quantifier ion is underlined and in bold; e 2-octanone and methyl nonanoate were use as internal standard.

Table S2. Physical-chemical parameters of musts and wines prepared with grapes of two distinct points of the vineyard, which presented a 10 m slope difference (170 and 180 m above sea level, termed A and B, respectively).  

	Parameter 
	A
	B

	Must

	Density
	1.1
	1.1

	Total acidity (mEq/L)
	50.5
	47.8

	pH
	3.5
	3.5

	Total solids (ºBrix)
	20.4
	21.2

	Wine

	Alcohol at 20°C  (%, v/v)
	12.4
	13.1

	Total acidity (mEq/L)
	71.4
	86.3

	Volatile acidity (mEq/L)
	9.6
	8.8

	Fixed acidity (mEq/L)
	61.8
	77.5

	pH
	4.2
	4.0

	Reducing sugars (g/L)
	3.1
	3.1

	Free SO2 (mg/L)
	55.2
	44.4

	Total SO2 (mg/L)
	108.5
	119.2


Table S3. Acetaldehyde derivatives quantified in experimental wines produced as described in section 2.2 with their structural formula, Chemical Abstracts Service (CAS) registry number, retention time (tR) in the DB-WAX column, retention index, contribution to aroma and figures of merit of the method used for the quantification by HS-SPME-GC/MS in scan mode.
	Compound
	3-Hydroxy-2-butanone (acetoin)
	2,3-Butanediol

	Structural formula
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	CAS
	513-86-0
	513-85-9

	tR(min)
	18.64
	29.81

	RI expa
	1300
	1566

	RI litb
	1309
	1563

	Concentration

(µg L-1) ± RSD
	12.7±0.6 (A)d; 

9.6±0.9 (B)d
	20.3±3.0 (A)d; 

16.8±3.6 (B)d

	Regression equation (RE); R2; Concentration range (CR); LOD and LOQc
	RE: y=54700x+118000; 

R2: 0.994; CR: 4.3-425 µg L-1; LOD:0.3 µg L-1 and  

LOQ: 1  µg L-1
	RE: y=15800x+30900; 

R2: 1; CR: 4.5-450 µg L-1; 

LOD: 0.7 µg L-1 and 

LOQ: 2.0  µg L-1

	Aromae
	Buttery, cream 
	Fruity, floral


a RI exp: Experimental retention index obtained with a DB-WAX column in GC/qMS;        b RI lit: Retention index reported in scientific literature and obtained in polar columns; RSD: Relative standard deviation; c Figures of merit of the HS-SPME-GC/MS analytical method for quantification of each compound: R2: determination coefficient; LOD: limit of detection; LOQ: limit of quantification; d Vinification done with grapes harvested from two vineyard points (A and B) as detailed in section 2.2 of Material and Methods; eAroma description previously reported by Welke JE, Manfroi V, Zanus M, Lazarotto M, Zini CA. 2012. Characterization of the volatile profile of Brazilian Merlot wines through comprehensive two dimensional gas chromatography time-of-flight mass spectrometric detection. J Chromatogr A. 1226: 124–139.

Table S4. Characteristics (structural formula, CAS, retention time (tR) in a DB-WAX column, retention index and contribution to aroma) and figures of merit of the method used for quantification by HS-SPME-GC/MS in scan mode of furan-containing compounds quantified in grape, must, after alcoholic fermentation and in wine.
	Compounds
	Structural formula
	CAS
	tR (min)
	RI expa
	RI litb
	AromaL
	Analytical curve equation (ACE); r2; Concentration range (CR); LOD and LOQc

	Furan-compounds

	DPFd
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	104-61-0
	43.43
	1999
	2007j


	Coconut [1]

	Analytical curve of furfural was used to quantify DPF, EDF, DEDF and OTFCA

ACE: y=594.44+22.758;

r2: 0.995; CR: 3-140 µg L-1;

LOD: 1.2 and LOQ 3.0 µg L-1

	EDFe
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	932-85-4
	36.75
	1784
	1794 j
	Caramel [2]
	

	DEDFf
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	61989-58-0
	45.02
	2193
	NFm
	NF
	

	OTFCAg
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	1126-51-8
	44.52
	2177
	2174 j

	Sweet, coconut [3]

	

	BDFh
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	104-50-7
	43.44
	1932
	1936k

	Coconut-like [4]
	Analytical curve of 2-furanmethanol was used to quantify BDF and TMF

ACE: y=533.2x – 2225.7;

r2: 0.995; CR:4.5-120 µg L-1;

LOD: 4.5 and LOQ 10.0 µg L-1

	TMFi
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	6126-49-4
	46.02
	2222
	NF
	NF
	


a RI exp: Experimental retention index obtained in a DB-WAX column of GC/qMS; b RI lit: Literature retention index obtained in polar column;      c Figures of merit of the analytical method based on the use of HS-SPME-GC/MS for the determination of each compound: r2: determination coefficient; LOD: limit of detection; LOQ: limit of quantification; d Dihydro-5-pentyl-2(3H)-furanone; e 5-Ethoxydihydro-2(3H)-furanone; f 5-(1,2-Dihydroxyethyl)-dihydrofuran-2-one; g 5-Butyldihydro-2(3H)-furanone; h 5-Oxotetrahydrofuran-2-carboxylic acid; i Tetrahydro-5-methyl-2-furanmethanol; j Welke JE, Manfroi V, Zanus M, Lazarotto M, Zini CA. 2012. Characterization of the volatile profile of Brazilian Merlot wines through comprehensive two dimensional gas chromatography time-of-flight mass spectrometric detection. J Chromatogr A. 1226: 124–139;       k Hognadóttir Á, Rouseff RL. 2003. Identification of aroma active compounds in orange essence oil using gas chromatography - olfactometry and gas chromatography - mass spectrometry. J Chromatogr A. 998: 201–211; L Aroma description was found in [1] Genovese A, Gambuti A, Piombino P, Moio L. 2007.Sensory properties and aroma compounds of sweet Fiano wine. Food Chem. 103: 1228–1236; [2] Velázquez R, Zamora E, Álvarez ML, Hernández LM, Ramírez M. 2015. Effects of new Torulaspora delbrueckii killer yeasts on the must fermentation kinetics and aroma compounds of white table wine. Front Microbiol. 6: 1-11; [3] Panceri CP, Burin VM, Caliari V, Amboni RDMC, Bordignon-Luiz MT. 2017. Aromatic character of Cabernet Sauvignon and Merlot wines produced with grapes dried under controlled conditions. Eur Food Res Technol. 243: 609–618; [4] Perestrelo R, Fernandes A, Albuquerque FF, Câmara J. 2006. Analytical characterization of the aroma of Tinta Negra Mole red wine: Identification of the main odorants compounds. Anal Chim Acta. 563: 154–164; m NF: not found in literature.
