S1. Experimental design: conservation study
[image: ]
Abbreviations: PEVOO, Premium extra virgin olive oil; O, air; N, nitrogen; RT, oils stored at room temperature; R, oils stored at 4C; S, oils frozen at −20C and stored at −20C; F, oils frozen with liquid nitrogen and stored at −20C.

S2. Experimental design: evaluation of thawing and storing at room temperature after 12 months of frozen storage.
[image: ]Abbreviations: RT, room temperature; ST, oils frozen at −20 C, stored at −20 C and thawed; FT, oils frozen with liquid nitrogen, stored at −20 C and thawed.




S3. Initial characterization (quality indices, fatty acid profile, moisture, oxidative stability index, tocopherols, polar phenolic compounds, volatile compounds and sensory analysis) of the 4 Premium extra virgin olive oils used in the study. Values correspond to mean values of 2 analytical replicates (3 analytical replicates in the case of K232, K268 and ∆K).
	
	Earlya Arbequina
	Lateb Arbequina
	Early       Picual
	Late         Picual

	FFA%
	0.087
	0.073
	0.084
	0.076

	PV (meq O2/kg)
	3.3
	3.9
	3.9
	3.3

	K232
	1.65
	1.54
	1.58
	1.52

	K268
	0.14
	0.11
	0.14
	0.13

	∆K
	0.007
	0.005
	0.007
	0.007

	Md
	0
	0
	0
	0

	Mf
	6.1
	5.2
	6.3
	6.5

	Palmitic acid (C16:0) (%)
	14.3
	14.6
	13.7
	13.2

	Oleic acid (C18:1 n-9) (%)
	70.2
	69.5
	77.7
	77.9

	Linoleic acid (C18:2 n-6) (%)
	9.7
	10.2
	3.0
	3.2

	Linolenic acid (C18:3 n-3) (%)
	0.73
	0.68
	0.71
	0.77

	SFA (%)
	17.6
	17.8
	17.0
	16.6

	Oleic/linoleic ratio
	7.2
	6.8
	25.7
	24.1

	Moisture and volatile matter (%)
	0.071
	0.064
	0.062
	0.056

	OSI (h)
	14.8
	11.2
	23.4
	21.7

	Phenolic compounds (mg/kg)
	
	
	
	

	α-Tocopherol
	532.2
	438.7
	674.7
	719.0

	𝛽-Tocopherol
	3.50
	2.32
	5.87
	6.31

	𝛾-Tocopherol
	5.73
	7.34
	25.96
	22.24

	Polar phenolic compounds
	400.6
	260.8
	489.8
	426.0

	Hydroxytyrosol (3,4-DHPEA)
	2.21
	1.83
	3.36
	3.26

	Tyrosol (p-HPEA)
	1.59
	1.51
	4.00
	4.72

	3,4-DHPEA-EDA, oxidized form 
	ND
	ND
	0.04
	0.02

	3,4-DHPEA-EDA
	218.2
	122.8
	51.98
	53.68

	3,4-DHPEA-EDA, oxidized form
	0.26
	0.47
	0.17
	0.07

	Oleuropein
	10.8
	6.45
	60.6
	59.9

	3,4-DHPEA-EA, dialdehyde form
	18.8
	9.57
	73.6
	70.2

	Tyrosyl acetate
	1.38
	0.90
	7.26
	5.72

	p-HPEA-EDA, oxidized form
	ND
	ND
	0.13
	0.15

	p-HPEA-EDA
	84.7
	74.6
	88.1
	72.0

	Pinoresinol + 1-Acetoxypinoresinol
	2.40
	2.72
	2.31
	2.52

	p-HPEA-EDA, oxidized form
	0.09
	0.20
	0.01
	ND

	3,4-HPEA-EA, oxidized aldehyde and hydroxylic form
	0.33
	0.48
	0.26
	0.22

	3,4-HPEA-EA, aldehyde and hydroxylic form
	12.3
	8.98
	88.8
	69.6

	p-HPEA-EA, oxidized aldehyde and hydroxylic form
	ND
	ND
	5.23
	4.05

	p-HPEA-EDA, aldehyde and hydroxylic form
	45.6
	28.7
	99.2
	75.8

	Luteolin
	1.60
	1.27
	2.97
	2.69

	Apigenin
	0.36
	0.33
	1.78
	1.44

	EFSA CLAIM
	394.2
	254.5
	469.6
	409.1

	SEC
	390.4
	251.1
	462.2
	401.2

	OL
	260.1
	147.8
	274.9
	253.4

	LIG
	130.3
	103.4
	187.3
	147.8

	ox
	0.68
	1.15
	5.8
	4.52

	Volatile compounds (mg IS/kg oil)
	
	
	
	

	LOX C5 compounds
	
	
	
	

	PD1
	0.34
	0.21
	0.18
	0.17

	PD2
	0.28
	0.17
	0.13
	0.13

	PD3
	1.27
	0.71
	0.85
	0.90

	PD4
	1.12
	0.68
	0.55
	0.53

	PD5
	0.55
	0.30
	0.23
	0.22

	PD6
	0.84
	0.47
	0.35
	0.35

	PD7
	0.50
	0.34
	0.29
	0.28

	1-Penten-3-ol
	0.51
	0.38
	0.32
	0.42

	trans-2-Pentenol
	0.11
	0.08
	0.07
	0.10

	cis-2-Pentenol
	0.54
	0.42
	0.46
	0.60

	trans-2-Pentenal
	0.11
	0.09
	0.17
	0.19

	1-Penten-3-one
	0.82
	0.64
	1.11
	1.25

	LOX C6 aldehydes
	
	
	
	

	Hexanal
	0.72
	0.54
	0.38
	0.70

	cis-3-Hexenal
	2.04
	1.59
	3.73
	4.40

	trans-2-Hexenal
	6.05
	8.62
	1.74
	1.92

	LOX C6 alcohols
	
	
	
	

	1-Hexanol
	0.32
	0.37
	0.25
	0.53

	trans-3-Hexenol
	0.03
	0.03
	0.04
	0.05

	cis-3-Hexenol
	1.47
	1.06
	1.24
	1.98

	trans-2-Hexenol
	0.18
	0.20
	0.03
	0.03

	LOX C6 esters
	
	
	
	

	Hexyl acetate
	0.20
	0.07
	0.07
	0.14

	cis-3-Hexenyl acetate
	1.23
	0.60
	0.72
	1.03

	Oxidation products
	
	
	
	

	Octane
	0.07
	0.05
	0.07
	0.06

	1-Octene
	0.01
	0.01
	ND
	0.01

	Pentanal 
	0.05
	0.03
	0.05
	0.05

	Heptanal
	ND
	ND
	ND
	ND

	1-Pentanol 
	0.01
	0.01
	0.02
	0.02

	Octanal
	0.01
	0.01
	0.01
	0.01

	2-Heptenal
	0.02
	0.01
	0.01
	0.01

	6-Metil-5-hepten-2-one
	0.01
	ND
	0.01
	0.01

	Nonanal
	0.04
	0.02
	0.03
	0.03

	2,4-Heptadienal
	0.01
	0.01
	0.01
	0.01

	Others
	
	
	
	

	Methyl acetate
	0.08
	0.12
	0.03
	0.09

	Ethyl acetate
	0.05
	0.09
	0.11
	0.25

	2-Butanone
	ND
	ND
	0.02
	0.02

	2-Methylbutanal
	0.09
	0.03
	0.01
	0.02

	3-Methylbutanal
	0.04
	0.02
	0.01
	0.01

	1-Methoxyhexane
	ND
	ND
	0.14
	0.22

	3-Pentanol
	0.01
	0.02
	0.01
	0.01

	3-Pentanone
	0.16
	0.13
	0.16
	0.22

	NI1
	0.01
	0.01
	0.01
	0.01

	NI2
	0.44
	0.45
	0.52
	0.66

	NI3
	ND
	ND
	1.00
	0.87

	trans-4,8-Dimethyl-1,3,7-nonatriene
	0.13
	0.05
	0.03
	0.02

	cis,trans-2,4-Hexadienal 
	0.14
	0.15
	0.17
	0.20

	trans,trans-2,4-Hexadienal
	0.30
	0.30
	0.33
	0.40

	α-Copaene
	0.06
	0.04
	0.01
	0.01

	Benzaldehyde
	0.02
	0.02
	0.01
	0.01

	PD
	4.90
	2.89
	2.57
	2.58

	C5 alcohols 
	1.15
	0.87
	0.85
	1.12

	C5 ketones 
	0.82
	0.64
	1.11
	0.96

	C6 aldehydes 
	8.80
	10.75
	5.84
	7.02

	C6 alcohols 
	2.00
	1.66
	1.55
	2.59

	C6 esters 
	1.43
	0.68
	0.79
	1.17

	LOX compounds
	19.21
	17.58
	12.88
	15.92

	Oxidation products
	0.23
	0.16
	0.21
	0.20

	Total volatile compounds
	20.98
	19.17
	15.67
	19.14

	Sensory analysis
	
	
	
	

	Positive attributesc
	
	
	
	

	Fruity
	6.1
	5.2
	6.3
	6.5

	Bitter
	4.8
	3.9
	4.8
	4.6

	Pungent
	5.0
	4.6
	5.0
	5.0

	Apple
	0.0
	0.0
	0.0
	0.0

	Ripe fruits
	0.0
	0.3
	0.0
	0.0

	Green
	4.1
	3.1
	4.4
	4.0

	Sweet
	4.2
	4.5
	4.2
	4.0

	Astringency
	2.6
	2.3
	2.9
	2.9

	Almond
	2.6
	2.5
	2.5
	2.4

	Walnut
	1.2
	0.9
	1.5
	0.4

	Other positive attributes
	3.1
	2.7
	3.2
	3.0

	Global sensory scored
	7.6
	7.7
	7.8
	7.7

	Complexitye
	7.5
	9.5
	8.5
	9.0

	Secondary sensory attributesf
	
	
	
	

	Green fruity
	100.0
	77.5
	93.8
	95.0

	Ripe fruity
	6.3
	56.3
	6.3
	22.5

	Ripe banana
	6.3
	40.0
	11.3
	11.3

	Cut grass
	72.5
	72.5
	57.5
	73.8

	Green leaf
	22.5
	5.0
	51.3
	43.8

	Defects
	0.0
	6.0
	0.0
	0.0

	Tomato leaf
	48.8
	26.3
	43.8
	30.0

	Tomato
	17.5
	28.8
	12.5
	30.0

	Almond
	100.0
	55.0
	89.0
	89.0

	Walnut
	57.5
	51.5
	62.5
	44.0

	Fennel
	10.0
	38.8
	28.8
	28.8

	Green almond
	51.3
	50.0
	56.3
	40.0

	Banana  
	26.3
	6.3
	16.3
	0.0

	Artichoke
	50.0
	45.0
	67.5
	50.0

	Floral
	0.0
	5.0
	5.0
	5.0

	Aromatic
	6.3
	0.0
	5.0
	26.3

	Anise
	0.0
	26.3
	0.0
	0.0

	Fig tree leaf
	0.0
	0.0
	6.3
	12.5

	Mint
	12.5
	6.3
	12.5
	18.8

	Vegetables
	16.3
	5.0
	17.5
	10.0

	aEarly oil: oil produced at the beginning of the harvest; bLate oil: oil produced at the end of the harvest; cMedian of intensity (0-10 scale); d0-9 scale, estimated by means of an algorithm based on the panels’ outputs, according to Romero et al. (2009); eNumber of secondary sensory attributes perceived by more than 30% of the panelists; fPercentage of panelists perceiving the attribute.
Abbreviations: FFA, free fatty acids; PV, peroxide value; Md, Median of defects; Mf, Median of fruity notes; SFA, saturated fatty acids; OSI, oxidative stability index; ND, not detected; 3,4-DHPEA-EDA, dihaldehyde form of decarboxymethyl oleuropein algycone; 3,4-DHPEA-EA, dialdehyde form of oleuropein aglycone; p-HPEA-EDA, dihaldehyde form of decarboxymethyl ligstroside algycone; p-HPEA-EA, dialdehyde form of ligstroside aglycone; EFSA CLAIM, sum of hydroxytyrosol, tyrosol and derivatives; SEC, sum of secoiridoid derivatives; OL, sum of oleuropein derivatives; LIG, sum of ligstroside derivatives; ox, sum of oxidized forms of secoiridoid derivatives; LOX, lipoxygenase pathway; PD, pentene dimer; NI1, compound not identified 1; NI2, compound not identified 2; NI3, compound not identified 3. 



S4. Effect of headspace composition, storage temperature, freezing method and storage time on the volatile compounds and sensory analysis results.

	 
	 
	Headspace composition
	Temperature and freezing method
	Time (months)

	 
	Fresha
	Ob
	Nb
	s.e.
	RTb
	Rb
	Sb
	Fb
	s.e.
	6b
	12b
	24b
	s.e.

	Volatile compounds
	
	
	
	
	
	
	
	
	
	
	
	
	

	Oxidation products
	 
	 
	 
	 
	 
	
	 
	 
	 
	 
	 
	 
	 

	Octanec,d (%)
	46.5
	52.4
	51.5
	1.650
	73.8 a
	50.1 b
	39.9 c
	44.1 b,c
	2.334
	45.8 b
	50.4 b
	59.7 a
	2.021

	Pentanal (%)
	17.9
	35.1
	33.5
	1.301
	56.8 a
	37.9 b
	17.8 c
	24.5 c
	1.840
	24.1 c
	33.1 b
	45.6 a
	1.593

	Heptanal (%)
	0.0
	61.6
	59.0
	1.965
	60.2 a,b
	62.4 a,b
	53.0 b
	65.7 a
	2.779
	49.7 c
	58.8 b
	72.5 a
	2.406

	1-Pentanol (%)
	23.5
	38.0
	37.0
	1.093
	61.8 a
	32.5 b
	27.0 b
	28.7 b
	1.545
	32.5 b
	33.3 b
	46.7 a
	1.338

	NI1 (%)
	1.6
	11.8
	12.0
	0.449
	42.3 a
	2.9 b
	1.2 b
	1.3 b
	0.634
	3.3 a
	7.4 b
	25.0 a
	0.549

	Octanal (%)
	30.8
	38.5
	38.6
	1.038
	31.6 c
	54.8 a
	28.3 c
	39.4 b
	1.468
	28.7 b
	32.6 b
	54.3 a
	1.272

	2-Heptenal (%)
	34.4
	41.5
	40.0
	1.134
	67.7 a
	35.2 b
	26.5 c
	33.6 b
	1.604
	35.1 b
	39.5 b
	47.6 a
	1.389

	6-Metil-5-hepten-2-one (%)
	5.1
	26.1
	22.6
	2.329
	21.5 b
	10.8 b,c
	7.3 c
	57.8 a
	3.294
	12.1 b
	21.0 b
	39.9 a
	2.853

	Nonanal (%)
	48.3
	62.8
	60.5
	2.176
	63.0 b
	50.4 c
	56.0 b,c
	77.3 a
	3.078
	54.1 b
	56.3 b
	74.6 a
	2.666

	Others
	
	
	
	
	
	
	
	
	
	
	
	
	

	Methyl acetate (%)
	81.9
	60.3
	57.3
	2.187
	54.4 b,c
	71.0 a
	65.2 a,b
	44.6 c
	3.093
	66.9 a
	66.3 a
	43.2 b
	2.678

	Ethyl acetate (%)
	80.4
	67.5
	65.2
	1.386
	63.3 b
	75.4 a
	66.2 b
	60.4 b
	1.961
	70.3 b
	78.9 a
	49.8 c
	1.698

	2-Metilbutanal (%)
	80.5
	65.7
	65.9
	1.298
	61.2 b
	71.7 a
	69.3 a
	60.9 b
	1.835
	84.4 a
	78.8 b
	34.3 c
	1.589

	3-Metilbutanal (%)
	94.8
	63.3
	64.3
	2.022
	64.0 a,b
	72.3 a
	60.3 b
	58.5 b
	2.859
	75.6 a
	69.3 a
	46.5 b
	2.476

	3-Pentanone (%)
	66.5
	72.9
	71.3
	1.547
	79.3 a
	76.6 a
	66.2 b
	66.2 b
	2.187
	72.1 b
	79.4 a
	64.8 c
	1.894

	NI2 (%)
	83.5
	70.8
	71.7
	1.223
	47.3 d
	68.0 c
	88.9 a
	80.8 b
	1.729
	79.3 a
	74.9 a
	59.6 b
	1.497

	trans-4,8-Dimethyl-1,3,7-nonatriene (%)
	53.4
	70.7
	69.9
	1.566
	65.5b
	69.3b
	66.8b
	79.6a
	2.214
	61.9b
	63.4b
	85.6 a
	1.918

	cis,trans-2,4-Hexadienal (%)
	67.8
	71.6
	73.0
	1.012
	54.4 c 
	69.8 b
	82.9 a
	82.3 a
	1.431
	83.8 a
	77.7 b
	55.5 c
	1.239

	trans,trans-2,4-Hexadienal (%)
	71.5
	70.8
	71.9
	1.086
	51.2 c
	70.5 b
	82.6 a
	81.1 a
	1.536
	80.5 a
	81.5 a
	52.1 b
	1.330

	α-Copaene (%)
	51.0
	67.4
	67.1
	1.531
	65.6 b
	64.9 b
	62.2 b
	76.2 a
	2.166
	52.4 c
	65.0 b
	84.3 a
	1.876

	Sensory analysis
	
	
	
	
	
	
	
	
	
	
	
	
	

	Positive attributese
	
	
	
	
	
	
	
	
	
	
	
	
	

	Sweet (%)
	97.4
	92.3
	92.2
	0.568
	93.9
	92.6
	90.9
	91.5
	0.803
	90.4 b
	93.2 a
	93.2 a
	0.695

	a Mean values of the 4 oils at the beginning of the study.
b Pooled means from three-way ANOVA (n=96 corresponding to 2 headspace compositions x 4 temperature and freezing methods x 3 storage times x 4 different oils).
c The values of all the parameters are percent normalized, using as a base value the maximum value among all the samples of each oil.
d The means within each row for each factor, labelled by different letters, are significantly different (p0.05). The interaction between time and temperature and freezing method is statistically significant (p0.05) in all the volatile compounds except for methyl acetate, ethyl acetate, 3-methylbutanal, 3-pentanone, and it is not statistically significant in any of the sensory analysis parameters.
e Measured as the median of intensity (0-10 scale). 
Abbreviations: s.e., standard error; O, air; N, nitrogen; RT, oils stored at room temperature; R, oils stored at 4C; S, oils frozen at −20C and stored at −20C; F, oils frozen with liquid nitrogen and stored at −20C; NI1, compound not identified 1; NI2, compound not identified 2.



[bookmark: _Hlk93500057]S5. Effect of freezing on the quality of the oils after thawing and storage at room temperature for 6 months. Thawed oils were prior stored for 12 months at -20C. Control oils are the corresponding fresh oils stored for 6 months at room temperature. The values of all the parameters are expressed as the difference between their values at 0 and 6 months. 
	

	Controla,b
	STa,b
	FTa,b
	s.e.

	FFA%c
	0.0067
	0.0002
	0.0057
	0.004

	PV (meq O2/kg)
	6.1
	4.5
	5.1
	0.662

	K232
	0.85
	0.53
	0.55
	0.101

	K268
	0.021
	0.023
	0.023
	0.003

	Phenols (mg/kg)
	
	
	
	

	-Tocopherol
	-248.1 b
	-24.6 a
	-62.0 a
	18.468

	OL
	-32.3 b
	22.4 a
	16.9 a
	10.091

	LIG
	-3.0 b
	31.0 a
	22.4 a,b
	7.265

	Hty
	0.50
	1.01
	0.58
	0.162

	Ty
	0.83 a
	0.42 a,b
	0.05 b
	0.120

	ox OL
	5.51
	3.59
	3.76
	0.749

	ox LIG
	2.90
	2.99
	2.91
	0.391

	VOCs (mg IS/kg oil)
	
	
	
	

	LOX 
	-1.16
	-0.02
	-0.54
	0.664

	OX
	0.39
	0.49
	0.36
	0.075

	Positive attributesd
	
	
	
	

	Fruity
	-0.36 b
	0.08 a,b
	0.42 a
	0.144

	Bitter
	0.48
	0.28
	0.32
	0.119

	Pungent
	0.37
	0.04
	0.08
	0.105

	Green
	-0.18 b
	0.18 a,b
	0.27 a
	0.110

	Sweet
	-0.31
	-0.25
	-0.27
	0.078

	Astringency
	0.30
	0.26
	0.32
	0.082

	Almond
	0.13
	-0.141
	-0.006
	0.092

	a The values of all the parameters are expressed as the difference between their values at 0 and 6 months at room temperature.
b Pooled means from two-way ANOVA (n=24 corresponding to 2 headspace compositions x 3 treatments, including controls x 4 different oils). Since no effect of headspace composition was found, these data are not shown.
c The means within each row for each factor, labelled by different letters, are significantly different (p0.05).
d Median of intensity (0-10 scale).
[bookmark: _Hlk79920128]Abbreviations: s.e., standard error; ST, oils frozen at -20C, stored at -20C and thawed; FT, oils frozen with liquid nitrogen, stored at -20C and thawed; FFA, free fatty acids; PV, peroxide value; SEC, secoirioid derivatives; OL, oleuropein derivatives; LIG, ligstroside derivatives; Hty, hydroxytyrosol; Ty, tyrosol; VOCs, volatile organic compounds; LOX, VOCs originated through the lipoxygenase pathway; OX, VOCs originated through non enzymatic oxidation.





S6. Evolution of the quality and composition parameters of the control and thawed oils stored at room temperature for 6 months. Thawed oils were prior stored for 12 months at -20C. Control oils are the corresponding fresh oils.

	
	Control
	ST
	FT

	
	0 monthsa
	6 monthsb
	0 monthsb
	6 monthsb
	[bookmark: _GoBack]0 monthsb
	6 monthsb

	FFA%
	0.080
	0.087
	0.088
	0.088
	0.086
	0.091

	PV (meq O2/kg)
	3.6
	9.7
	4.2
	8.7
	4.2
	9.3

	K232
	1.57
	2.42
	1.65
	2.19
	1.64
	2.18

	K268
	0.13
	0.15
	0.12
	0.14
	0.11
	0.13

	Phenolic compounds (mg/kg)
	
	
	
	
	
	

	-Tocopherol
	591.2
	343.2
	297.7
	273.1
	320.8
	258.9

	Polar phenolic compounds
	394.3
	368.9
	261.7
	323.1
	265.8
	312.4

	SEC
	376.2
	340.9
	247.0
	300.4
	249.8
	289.1

	OL
	234.1
	201.7
	156.5
	178.9
	153.3
	170.2

	LIG
	142.2
	139.2
	90.5
	121.5
	96.5
	118.9

	Hty
	2.67
	3.17
	1.42
	2.48
	2.30
	2.88

	Ty
	2.96
	3.79
	2.34
	2.76
	2.86
	2.91

	Lignans
	2.49
	2.85
	2.61
	2.48
	2.58
	2.46

	Flavones
	3.11
	3.13
	2.97
	2.78
	2.99
	2.79

	ox SEC
	3.05
	11.5
	2.24
	8.83
	2.40
	9.07

	ox OL
	0.58
	6.09
	0.73
	4.32
	0.86
	4.62

	ox LIG
	2.46
	5.37
	1.52
	4.51
	1.53
	4.44

	VOCs (mg IS/kg oil)
	
	
	
	
	
	

	PD
	3.23
	3.32
	3.37
	3.84
	3.66
	3.84

	1-penten-3-one
	0.96
	0.93
	1.03
	0.95
	1.06
	0.92

	cis-3-hexenal
	2.94
	1.62
	2.78
	2.00
	2.28
	1.81

	NI2
	0.52
	0.35
	0.57
	0.48
	0.52
	0.44

	trans-2-hexenal
	4.58
	4.55
	5.22
	5.29
	5.25
	5.11

	6-methyl-5-hepten-2-one
	0.01
	0.01
	0.01
	0.02
	0.11
	0.06

	cis,trans-2,4-hexadienal
	0.17
	0.17
	0.21
	0.24
	0.22
	0.22

	trans,trans-2,4-hexadienal
	0.33
	0.32
	0.41
	0.50
	0.44
	0.46

	C5 alcohols
	1.00
	1.07
	1.14
	1.24
	1.13
	1.19

	C6 aldehydes
	7.52
	6.16
	8.00
	7.28
	7.53
	6.93

	C6 alcohols
	1.95
	2.01
	2.17
	2.28
	2.26
	2.25

	C6 esters
	1.02
	1.02
	1.12
	1.25
	1.25
	1.30

	LOX compounds
	15.81
	14.66
	17.00
	16.97
	17.11
	16.57

	Oxidation products
	0.79
	1.18
	0.73
	1.22
	0.89
	1.25

	Total volatile compounds
	18.74
	17.75
	20.03
	20.69
	20.51
	20.22

	Sensory assessment
	
	
	
	
	
	

	Positive attributesc
	
	
	
	
	
	

	Fruity
	6.0
	5.7
	5.6
	5.7
	5.2
	5.6

	Bitter
	4.5
	5.0
	4.7
	5.0
	4.6
	4.9

	Pungent
	4.9
	5.3
	5.2
	5.3
	5.0
	5.0

	Green
	3.9
	3.7
	3.6
	3.8
	3.4
	3.6

	Sweet
	4.2
	3.9
	4.0
	3.7
	4.0
	3.8

	Astringency
	2.7
	3.0
	2.7
	2.9
	2.5
	2.8

	Almond
	2.5
	2.6
	2.6
	2.5
	2.4
	2.4

	Global sensory scored
	7.7
	7.2
	7.3
	7.4
	7.1
	7.3

	Complexitye
	7.8
	8.0
	8.9
	8.9
	8.1
	8.1

	a Mean values of the 4 oils.
b Pooled mean values of 2 headspace compositions x 4 different oils.
c Median of intensity (0-10 scale).
d 0-9 scale, estimated by means of an algorithm based on the panels’ outputs, according to Romero et al. (2009).
e Number of secondary sensory attributes perceived by more than 30% of the panelists.
Abreviations: ST, oils frozen at −20 C, stored at −20 C and thawed; FT, oils frozen with liquid nitrogen, stored at −20 C and thawed; FFA, free fatty acids; PV, peroxide value; SEC, sum of secoiridoid derivatives; OL, sum of oleuropein derivatives; LIG, sum of ligstroside derivatives; Hty, hydroxytyrosol; Ty, tyrosol; ox SEC, sum of oxidized forms of secoiridoid derivatives; ox OL, sum of oxidized forms of oleuropein derivatives; ox LIG, sum of oxidized forms of ligstroside derivatives; VOCs, volatile organic compounds; PD, pentene dimer; NI2, compound not identified 2; LOX, VOCs originated through the lipooxygenase pathway.
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