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Table S1. Quality parameters for the cultivars harvested in 2008. Data are reported at harvest and post-storage*
	

Cultivar
	

Time
	Weight (g)
	Firmness (kg/cm2)
	TSS (°Brix)
	TA
(g/L of malic acid)
	
Starch
Index
	
Sugar/acid ratio
	
Streif
Index

	
	
	
Mean ± SD
	
RSD
	
Mean ± SD
	
RSD
	
Mean ± SD
	
RSD
	
	
	
	

	Alter Wildling
	H
	155 ± 25
	16%
	8.4 ± 1.1
	13%
	12.3 ± 0.29
	2%
	6.8
	9.5
	18.1
	0.07

	Alter Wildling
	PS
	147 ± 21
	14%
	5.6 ± 0.54
	10%
	12.2 ± 0.16
	1%
	7.1
	
	17.2
	

	Ananas Renette
	H
	147 ± 20
	14%
	8.4 ± 1.2
	14%
	16.1 ± 0.33
	2%
	10.1
	7.5
	15.9
	0.07

	Ananas Renette
	PS
	127 ± 17
	14%
	6.0 ± 0.51
	9%
	15.0 ± 0.72
	5%
	9.4
	
	15.9
	

	Baumanns Renette
	H
	215 ± 50
	23%
	10 ± 0.76
	7%
	11.7 ± 0.45
	4%
	7.4
	3.5
	15.8
	0.25

	Baumanns Renette
	PS
	217 ± 31
	14%
	7.7 ± 1.3
	17%
	13.6 ± 0.53
	4%
	8.7
	
	15.7
	

	Bismarckapfel
	H
	329 ± 52
	16%
	6.7 ± 0.89
	13%
	12.1 ± 0.93
	8%
	10.8
	5
	11.2
	0.11

	Bismarckapfel
	PS
	366 ± 58
	16%
	6.1 ± 0.78
	13%
	12.5 ± 0.47
	4%
	13.3
	
	9.4
	

	Boiken Apfel
	H
	246 ± 33
	14%
	8.9 ± 1.1
	12%
	12.5 ± 0.38
	3%
	10
	7
	12.5
	0.10

	Boiken Apfel
	PS
	231 ± 50
	22%
	7.1 ± 0.83
	12%
	11.9 ± 0.36
	3%
	8.8
	
	13.6
	

	Boznerapfel
	H
	197 ± 17
	9%
	7.5 ± 0.47
	6%
	12.4 ± 0.37
	3%
	8.4
	8.5
	14.8
	0.07

	Boznerapfel
	PS
	221 ± 39
	18%
	6.4 ± 0.39
	6%
	12.8 ± 0.41
	3%
	7.35
	
	17.5
	

	Braeburn
	H
	167 ± 24
	15%
	8.9 ± 1.5
	17%
	13.2 ± 0.72
	5%
	5.5
	7
	23.9
	0.10

	Braeburn
	PS
	196 ± 20
	10%
	7.0 ± 0.41
	6%
	13.2 ± 0.32
	2%
	5.9
	
	22.3
	

	Brixner Plattling
	H
	254 ± 54
	21%
	8.0 ± 1.00
	13%
	11.7 ± 1.1
	10%
	10.4
	5
	11.2
	0.14

	Brixner Plattling
	PS
	225 ± 36
	16%
	6.3 ± 0.80
	13%
	13.0 ± 0.74
	6%
	7.4
	
	17.6
	

	Böhmischer Brünnerling
	H
	219 ± 33
	15%
	8.0 ± 0.69
	9%
	12.2 ± 0.60
	5%
	10
	7
	12.2
	0.09

	Böhmischer Brünnerling
	PS
	204 ± 32
	15%
	6.5 ± 0.68
	11%
	13.0 ± 0.50
	4%
	9.8
	
	13.3
	

	Champagner Renette
	H
	184 ± 35
	19%
	9.6 ± 1.1
	11%
	11.8 ± 0.54
	5%
	8.1
	8
	14.6
	0.10

	Champagner Renette
	PS
	190 ± 41
	21%
	6.1 ± 0.52
	9%
	12.9 ± 0.58
	5%
	10.2
	
	12.6
	

	Cripps Pink (Pink Lady®)
	H
	166 ± 24
	15%
	8.9 ± 0.85
	10%
	14.6 ± 0.26
	2%
	7.1
	6.5
	20.6
	0.09

	Cripps Pink (Pink Lady®)
	PS
	149 ± 14
	9%
	7.4 ± 0.55
	7%
	14.9 ± 0.49
	3%
	6
	
	24.8
	

	Edelböhmer
	H
	152 ± 17
	11%
	11 ± 1.2
	11%
	12.2 ± 0.66
	5%
	6.2
	8
	19.7
	0.11

	Edelböhmer
	PS
	164 ± 24
	15%
	8.0 ± 0.62
	8%
	13.4 ± 0.50
	4%
	7.8
	
	17.2
	

	Falchs Gulderling
	H
	260 ± 74
	28%
	8.8 ± 0.49
	6%
	13.1 ± 0.89
	7%
	8.2
	7
	16.0
	0.10

	Falchs Gulderling
	PS
	248 ± 54
	22%
	7.7 ± 0.77
	10%
	13.8 ± 0.66
	5%
	8
	
	17.2
	

	Fuji
	H
	231 ± 39
	17%
	6.5 ± 0.35
	5%
	14.4 ± 0.34
	2%
	4.2
	8.6
	34.4
	0.05

	Fuji
	PS
	225 ± 40
	18%
	6.8 ± 0.50
	7%
	15.5 ± 0.85
	6%
	3.8
	
	40.7
	

	Gala
	H
	198 ± 23
	12%
	7.7 ± 1.8
	23%
	13.0 ± 0.46
	4%
	4.8
	6.6
	27.2
	0.09

	Gala
	PS
	203 ± 17
	8%
	6.4 ± 0.37
	6%
	13.9 ± 0.37
	3%
	4.3
	
	32.4
	

	Gelber Bellefleur
	H
	231 ± 32
	14%
	7.7 ± 1.2
	16%
	12.5 ± 1.2
	10%
	6.6
	5.5
	18.9
	0.11

	Gelber Bellefleur
	PS
	294 ± 45
	15%
	5.5 ± 0.68
	12%
	14.1 ± 0.55
	4%
	6.2
	
	22.8
	

	Gelber Edelapfel
	H
	250 ± 32
	13%
	11 ± 1.3
	12%
	11.7 ± 0.58
	5%
	12.9
	5.5
	9.1
	0.17

	Gelber Edelapfel
	PS
	233 ± 46
	20%
	6.3 ± 1.0
	16%
	11.5 ± 0.13
	1%
	12.5
	
	9.2
	

	Golden Delicious
	H
	222 ± 17
	8%
	6.5 ± 0.48
	7%
	12.6 ± 0.42
	3%
	4
	7
	31.6
	0.07

	Golden Delicious
	PS
	139 ± 37
	26%
	5.4 ± 0.83
	16%
	13.1 ± 0.65
	5%
	3.3
	
	39.7
	

	Goldrenette von Blenheim
	H
	194 ± 36
	18%
	7.3 ± 0.29
	4%
	12.4 ± 0.80
	6%
	9.1
	7
	13.7
	0.08

	Goldrenette von Blenheim
	PS
	205 ± 28
	14%
	4.9 ± 0.80
	17%
	13.7 ± 0.43
	3%
	9
	
	15.2
	

	Grahams Jubiläumsapfel
	H
	234 ± 44
	19%
	8.3 ± 1.1
	14%
	11.2 ± 0.59
	5%
	8.9
	7
	12.6
	0.11

	Grahams Jubiläumsapfel
	PS
	187 ± 71
	38%
	5.0 ± 0.46
	9%
	12.2 ± 0.42
	3%
	6.4
	
	19.1
	

	Granny Smith
	H
	248 ± 23
	9%
	7.7 ± 0.99
	13%
	10.1 ± 0.46
	4%
	10.3
	5.5
	9.8
	0.14

	Granny Smith
	PS
	227 ± 35
	16%
	7.4 ± 0.54
	7%
	12.7 ± 0.72
	6%
	10.1
	
	12.5
	

	Jonagold
	H
	285 ± 51
	18%
	6.5 ± 0.69
	11%
	13.4 ± 0.32
	2%
	5.4
	8.5
	24.9
	0.06

	Jonagold
	PS
	274 ± 41
	15%
	4.7 ± 0.75
	16%
	13.5 ± 0.57
	4%
	5.2
	
	25.9
	

	Kalterer Böhmer
	H
	121 ± 10
	9%
	7.4 ± 0.42
	6%
	12.4 ± 0.24
	2%
	4.8
	8
	25.7
	0.07

	Kalterer Böhmer
	PS
	103 ± 6.7
	7%
	6.1 ± 0.44
	7%
	12.8 ± 0.40
	3%
	2.9
	
	44.1
	

	Kronprinz Rudolph
	H
	152 ± 24
	16%
	8.2 ± 0.34
	4%
	13.9 ± 0.29
	2%
	10.8
	6.5
	12.9
	0.09

	Kronprinz Rudolph
	PS
	157 ± 23
	14%
	6.4 ± 0.52
	8%
	14.8 ± 0.44
	3%
	5.8
	
	25.5
	

	Lavanttaler Bananenapfel
	H
	208 ± 23
	11%
	8.2 ± 1.3
	16%
	13.0 ± 0.36
	3%
	6.6
	7.5
	19.7
	0.08

	Lavanttaler Bananenapfel
	PS
	216 ± 19
	9%
	5.1 ± 0.54
	11%
	13.4 ± 0.46
	3%
	5.9
	
	22.7
	

	Minister von Hammerstein
	H
	228 ± 51
	22%
	7.8 ± 0.66
	8%
	12.7 ± 0.54
	4%
	11.9
	6.5
	10.7
	0.09

	Minister von Hammerstein
	PS
	239 ± 55
	23%
	5.6 ± 1.0
	18%
	14.1 ± 0.88
	6%
	10.9
	
	13.0
	

	Ontario
	H
	261 ± 37
	14%
	7.4 ± 0.60
	8%
	11.7 ± 0.57
	5%
	10
	8.5
	11.7
	0.07

	Ontario
	PS
	250 ± 34
	13%
	5.1 ± 0.90
	17%
	12.4 ± 1.0
	8%
	13.9
	
	8.9
	

	Osnabrücker Renette
	H
	221 ± 48
	22%
	7.6 ± 1.1
	14%
	13.6 ± 1.2
	9%
	16.6
	3.5
	8.2
	0.16

	Osnabrücker Renette
	PS
	198 ± 53
	27%
	7.3 ± 1.2
	16%
	16.5 ± 1.2
	7%
	14.6
	
	11.3
	

	Red Delicious
	H
	175 ± 26
	15%
	6.8 ± 0.76
	11%
	13.0 ± 0.66
	5%
	3.6
	4
	36.1
	0.13

	Red Delicious
	PS
	214 ± 40
	19%
	5.9 ± 0.96
	16%
	12.9 ± 0.50
	4%
	3.1
	
	41.6
	

	Rosa di Seio
	H
	118 ± 15
	12%
	6.8 ± 0.52
	8%
	12.6 ± 0.30
	2%
	5.6
	7.5
	22.5
	0.07

	Rosa di Seio
	PS
	126 ± 18
	14%
	5.6 ± 0.86
	15%
	13.5 ± 0.36
	3%
	4.4
	
	30.7
	

	Roter Gestreifter Astrachan
	H
	223 ± 33
	15%
	7.8 ± 0.65
	8%
	12.8 ± 0.69
	5%
	6
	6.5
	21.4
	0.09

	Roter Gestreifter Astrachan
	PS
	190 ± 57
	30%
	5.6 ± 1.1
	19%
	14.4 ± 0.51
	4%
	5
	
	28.8
	

	Schmidtberger Renette
	H
	246 ± 38
	16%
	9.2 ± 1.2
	13%
	14.0 ± 0.61
	4%
	8.5
	3.5
	16.4
	0.19

	Schmidtberger Renette
	PS
	217 ± 60
	28%
	8.7 ± 1.3
	15%
	15.8 ± 1.2
	8%
	7.7
	
	20.5
	

	Schöner von Boskoop
	H
	248 ± 57
	23%
	7.6 ± 2.0
	27%
	13.6 ± 1.2
	9%
	14
	4.5
	9.7
	0.12

	Schöner von Boskoop
	PS
	382 ± 61
	16%
	6.8 ± 0.98
	14%
	16.4 ± 0.42
	3%
	14.1
	
	11.6
	

	Schöner von Nordhausen
	H
	173 ± 20
	12%
	7.7 ± 0.76
	10%
	13.4 ± 0.92
	7%
	7.8
	9.5
	17.2
	0.06

	Schöner von Nordhausen
	PS
	149 ± 17
	11%
	5.7 ± 0.51
	9%
	13.2 ± 0.76
	6%
	8.4
	
	15.7
	

	Steinpepping
	H
	137 ± 15
	11%
	8.1 ± 0.85
	11%
	12.4 ± 0.39
	3%
	8
	8
	15.5
	0.08

	Steinpepping
	PS
	121 ± 14
	12%
	7.1 ± 0.95
	13%
	13.7 ± 0.41
	3%
	6.9
	
	19.9
	

	Süßapfel
	H
	184 ± 24
	13%
	8.7 ± 1.0
	12%
	13.9 ± 0.62
	4%
	2.9
	6
	48.0
	0.10

	Süßapfel
	PS
	195 ± 25
	13%
	5.5 ± 0.59
	11%
	16.4 ± 0.51
	3%
	3.6
	
	45.5
	

	Tiroler Spitzlederer
	H
	137 ± 15
	11%
	9.5 ± 0.65
	7%
	14.4 ± 0.28
	2%
	10.1
	2
	14.2
	0.33

	Tiroler Spitzlederer
	PS
	142 ± 13
	9%
	8.7 ± 1.1
	13%
	16.3 ± 1.0
	6%
	10.6
	
	15.4
	

	Wagnerapfel
	H
	224 ± 32
	14%
	6.4 ± 0.36
	6%
	11.8 ± 0.73
	6%
	7.2
	7
	16.4
	0.08

	Wagnerapfel
	PS
	235 ± 34
	14%
	4.8 ± 0.64
	13%
	12.4 ± 0.27
	2%
	5.9
	
	21.1
	

	Weißer Rosmarin
	H
	156 ± 20
	13%
	9.3 ± 1.2
	13%
	13.6 ± 0.90
	7%
	9.5
	6.5
	14.3
	0.11

	Weißer Rosmarin
	PS
	164 ± 27
	17%
	6.4 ± 0.64
	10%
	13.3 ± 0.67
	5%
	8.8
	
	15.1
	

	Weißer Winterkalvill
	H
	281 ± 42
	15%
	5.8 ± 0.50
	9%
	12.3 ± 0.93
	8%
	10.3
	6.5
	11.9
	0.07

	Weißer Winterkalvill
	PS
	235 ± 28
	12%
	4.9 ± 0.94
	19%
	13.9 ± 0.53
	4%
	9.9
	
	14.0
	

	Weißer Wintertaffet
	H
	144 ± 26
	18%
	8.6 ± 0.66
	8%
	13.7 ± 0.79
	6%
	9
	8
	15.2
	0.08

	Weißer Wintertaffet
	PS
	142 ± 34
	24%
	7.0 ± 0.84
	12%
	13.8 ± 0.73
	5%
	8.7
	
	15.9
	

	Winter Bananenapfel
	H
	194 ± 30
	15%
	9.3 ± 0.68
	7%
	10.9 ± 0.76
	7%
	5.3
	5.5
	20.6
	0.16

	Winter Bananenapfel
	PS
	218 ± 30
	14%
	6.2 ± 0.87
	14%
	12.7 ± 0.46
	4%
	4.8
	
	26.5
	


*Apple quality parameters of 34 old and 8 commercial cultivars harvested in 2008. Weight, firmness, total soluble solid (TSS) content and titratable acidity (TA) are reported at harvest (H) and post-storage, (PS, two months of cold storage) for each cultivar. Mean values of ten measured apples are reported for weight, firmness and TSS. TA is measured on a bulk of nine apples. Commonly used maturity indexes; starch index, sugar/acid ratio and Streif Index are reported as a measure of the maturity level. Cultivars are listed in alphabetic order; commercial cultivars are reported in green.


Table S2. Quality parameters for the cultivars included in the study and harvested in 2009*
	

Cultivar
	

Time
	Weight (g)
	Firmness (kg/cm2)
	TSS (°Brix)
	TA
(g/L of malic acid)
	
Starch
Index
	
Sugar/acid ratio
	
Streif
Index

	
	
	
Mean ± SD
	
RSD
	
Mean ± SD
	
RSD
	
Mean ± SD
	
RSD
	
	
	
	

	Ananas Renette
	H
	155 ± 14
	9%
	8.4 ± 0.84
	10%
	14.8 ± 0.60
	4%
	11.3
	7.0
	13.1
	0.08

	Braeburn
	H
	215 ± 41
	19%
	9.3 ± 0.75
	8%
	12.0 ± 0.28
	2%
	9.6
	7.0
	12.5
	0.11

	Brixner Plattling
	H
	253 ± 32
	13%
	7.8 ± 0.55
	7%
	10.4 ± 0.80
	8%
	9.3
	4.0
	11.2
	0.19

	Böhmischer Brünnerling
	H
	282 ± 49
	17%
	8.8 ± 0.71
	8%
	10.5 ± 0.82
	8%
	10.0
	4.0
	10.5
	0.21

	Champagner Renette
	H
	171 ± 29
	17%
	9.2 ± 2.1
	23%
	11.5 ± 1.3
	11%
	11.0
	7.5
	10.4
	0.11

	Cripps Pink (Pink Lady®)
	H
	158 ± 15
	9%
	8.8 ± 0.53
	6%
	13.2 ± 0.31
	2%
	7.9
	5.0
	16.7
	0.13

	Edelböhmer
	H
	165 ± 21
	13%
	10 ± 1.5
	14%
	11.8 ± 0.67
	6%
	5.6
	4.5
	21.0
	0.19

	Falchs Gulderling
	H
	286 ± 37
	13%
	9.2 ± 0.92
	10%
	11.8 ± 0.99
	8%
	8.7
	4.0
	13.5
	0.20

	Fuji
	H
	236 ± 38
	16%
	6.8 ± 0.69
	10%
	15.8 ± 0.83
	5%
	3.3
	3.0
	47.8
	0.14

	Gala
	H
	189 ± 15
	8%
	7.7 ± 0.48
	6%
	11.9 ± 0.23
	2%
	3.4
	6.0
	35.0
	0.11

	Gelber Bellefleur
	H
	339 ± 54
	16%
	7.2 ± 0.62
	9%
	12.9 ± 1.4
	11%
	6.8
	6.5
	19.0
	0.09

	Gelber Edelapfel
	H
	256 ± 49
	19%
	9.6 ± 1.9
	20%
	11.2 ± 1.1
	10%
	11.3
	7.5
	9.9
	0.11

	Golden Delicious
	H
	219 ± 31
	14%
	7.6 ± 0.79
	10%
	12.5 ± 0.48
	4%
	4.2
	6.0
	29.9
	0.10

	Granny Smith
	H
	205 ± 29
	14%
	7.9 ± 0.73
	9%
	9.79 ± 0.92
	9%
	9.8
	6.0
	10.0
	0.14

	Kalterer Böhmer
	H
	166 ± 15
	9%
	6.9 ± 0.46
	7%
	11.8 ± 1.0
	9%
	4.3
	5.5
	27.4
	0.11

	Kronprinz Rudolph
	H
	164 ± 15
	9%
	9.3 ± 0.70
	8%
	14.1 ± 0.77
	5%
	6.4
	7.0
	22.1
	0.09

	Lavanttaler Bananenapfel
	H
	233 ± 24
	10%
	7.7 ± 0.98
	13%
	13.9 ± 0.42
	3%
	6.0
	8.0
	23.2
	0.07

	Minister von Hammerstein
	H
	247 ± 51
	21%
	8.2 ± 1.2
	15%
	10.7 ± 0.55
	5%
	12.1
	4.0
	8.9
	0.19

	Ontario
	H
	296 ± 52
	17%
	7.6 ± 1.0
	13%
	12.4 ± 0.71
	6%
	10.1
	7.5
	12.3
	0.08

	Osnabrücker Renette
	H
	284 ± 37
	13%
	8.3 ± 0.93
	11%
	15.1 ± 1.2
	8%
	16.0
	6.5
	9.5
	0.08

	Red Delicious
	H
	201 ± 39
	19%
	7.0 ± 0.83
	12%
	12.3 ± 0.68
	6%
	2.7
	7.0
	45.4
	0.08

	Roter Gestreifter Astrachan
	H
	275 ± 55
	20%
	7.7 ± 0.24
	3%
	12.3 ± 0.74
	6%
	7.2
	5.5
	17.1
	0.11

	Schmidtberger Renette
	H
	250 ± 50
	20%
	9.5 ± 0.86
	9%
	13.1 ± 0.31
	2%
	8.1
	2.5
	16.2
	0.29

	Schöner von Boskoop
	H
	334 ± 54
	16%
	8.8 ± 0.89
	10%
	13.7 ± 1.1
	8%
	14.2
	5.5
	9.6
	0.12

	Schöner von Nordhausen
	H
	201 ± 65
	32%
	8.5 ± 0.92
	11%
	12.4 ± 2.9
	23%
	11.5
	6.5
	10.8
	0.11

	Steinpepping
	H
	170 ± 23
	13%
	8.6 ± 1.2
	14%
	12.2 ± 0.47
	4%
	7.6
	6.5
	16.0
	0.11

	Süßapfel
	H
	211 ± 37
	18%
	7.8 ± 0.78
	10%
	14.6 ± 1.2
	8%
	1.8
	7.0
	81.0
	0.08

	Tiroler Spitzlederer
	H
	156 ± 11
	7%
	10 ± 0.88
	9%
	14.6 ± 0.59
	4%
	10.7
	3.0
	13.7
	0.24

	Wagnerapfel
	H
	191 ± 39
	20%
	8.1 ± 0.85
	11%
	11.6 ± 0.29
	2%
	5.9
	5.5
	19.7
	0.13

	Weißer Rosmarin
	H
	157 ± 22
	14%
	8.9 ± 0.89
	10%
	11.5 ± 0.61
	5%
	8.6
	6.0
	13.4
	0.13

	Weißer Winterkalvill
	H
	261 ± 59
	23%
	8.1 ± 0.95
	12%
	11.9 ± 0.84
	7%
	9.4
	5.5
	12.7
	0.12

	Weißer Wintertaffet
	H
	171 ± 27
	16%
	8.2 ± 1.0
	12%
	13.4 ± 0.96
	7%
	10.4
	7.5
	12.9
	0.08

	Winter Bananenapfel
	H
	280 ± 52
	19%
	9.7 ± 1.1
	11%
	10.5 ± 0.55
	5%
	7.1
	4.0
	14.7
	0.23


*Apple quality parameters of 26 old and 7 commercial cultivars harvested in 2009. Weight, firmness, total soluble solid (TSS) content and titratable acidity (TA) are reported at harvest (H) for each cultivar. Mean values of ten measured apples are reported for weight, firmness and TSS. TA is measured on a bulk of nine apples. Commonly used maturity indexes; starch index, sugar/acid ratio and Streif Index are reported as a measure of the maturity level. Cultivars are listed in alphabetic order; commercial cultivars are reported in green.


Table S3. Quality parameters for the cultivars included in the study and harvested in 2010*
	

Cultivar
	

Time
	Weight (g)
	Firmness (Kg/cm2)
	TSS (°Brix)
	TA
(g/L of malic acid)
	
Starch
Index
	
Sugar/acid ratio
	
Streif
Index

	
	
	
Mean ± SD
	
RSD
	
Mean ± SD
	
RSD
	
Mean ± SD
	
RSD
	
	
	
	

	Braeburn
	H
	180 ± 22
	12%
	9.5 ± 0.90
	9%
	10.6 ± 0.40
	4%
	8.0
	6.5
	13.3
	0.14

	Cripps Pink (Pink Lady®)
	H
	314 ± 32
	10%
	8.5 ± 0.51
	6%
	13.7 ± 0.25
	2%
	7.8
	8.0
	17.5
	0.08

	Gala
	H
	188 ± 24
	13%
	8.6 ± 0.64
	7%
	13.3 ± 0.68
	5%
	2.6
	7.5
	51.0
	0.09

	Gelber Bellefleur
	H
	300 ± 35
	12%
	7.0 ± 0.76
	11%
	11.4 ± 0.37
	3%
	6.9
	7.0
	16.5
	0.09

	Golden Delicious
	H
	186 ± 19
	10%
	7.6 ± 0.59
	8%
	12.7 ± 0.48
	4%
	4.9
	8.0
	25.8
	0.08

	Granny Smith
	H
	167 ± 8.3
	5%
	8.1 ± 0.70
	9%
	9.00 ± 0.30
	3%
	8.5
	6.5
	10.6
	0.14

	Osnabrücker Renette
	H
	241 ± 25
	11%
	7.9 ± 0.73
	9%
	16.0 ± 1.5
	10%
	16.7
	7.0
	9.6
	0.07

	Red Delicious
	H
	200 ± 41
	20%
	7.0 ± 0.72
	10%
	10.5 ± 0.91
	9%
	2.5
	6.5
	41.8
	0.10

	Schmidtberger Renette
	H
	242 ± 53
	22%
	9.6 ± 1.5
	15%
	12.9 ± 3.3
	26%
	7.3
	3.5
	17.6
	0.21

	Weißer Rosmarin
	H
	189 ± 20
	11%
	9.0 ± 0.60
	7%
	11.5 ± 0.30
	3%
	9.7
	8.0
	11.9
	0.10

	Weißer Winterkalvill
	H
	261 ± 69
	26%
	7.3 ± 0.30
	4%
	13.2 ± 0.46
	3%
	9.6
	6.5
	13.8
	0.08


*Apple quality parameters of 5 old and 6 commercial cultivars harvested in 2008. Weight, firmness, total soluble solid (TSS) content and titratable acidity (TA) are reported at harvest (H) for each cultivar. Mean values of ten measured apples are reported for weight, firmness and TSS. TA is measured on a bulk of ten apples. Commonly used maturity indexes; starch index, sugar/acid ratio and Streif Index are reported as a measure of the maturity level. Cultivars are listed in alphabetic order; commercial cultivars are reported in green.

 (
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)
Table S4. Macroelement contents for the cultivars harvested in 2008*
	

Cultivar
	

Time
	N
	P
	K
	Ca
	Mg

	
	
	Mean ± SD
	RSD
	Mean ± SD
	RSD
	Mean ± SD
	RSD
	Mean ± SD
	RSD
	Mean ± SD
	RSD

	Alter Wildling
	H
	47.8 ± 17
	35%
	7.71 ± 1.2
	15%
	132 ± 10.0
	8%
	6.92 ± 1.8
	25%
	4.58 ± 0.47
	10%

	Alter Wildling
	PS
	54.0 ± 12
	22%
	8.28 ± 1.8
	22%
	165 ± 15
	9%
	6.94 ± 1.2
	18%
	5.58 ± 0.55
	10%

	Ananas Renette
	H
	34.5 ± 6.0
	18%
	10.2 ± 2.7
	26%
	148 ± 24
	16%
	5.26 ± 1.6
	31%
	3.99 ± 0.51
	13%

	Ananas Renette
	PS
	39.6 ± 9.0
	23%
	8.27 ± 2.4
	29%
	171 ± 27
	16%
	5.40 ± 0.98
	18%
	4.30 ± 0.56
	13%

	Baumanns Renette
	H
	55.5 ± 25
	44%
	9.05 ± 3.6
	40%
	127 ± 47
	37%
	4.84 ± 3.1
	64%
	3.42 ± 1.2
	35%

	Baumanns Renette
	PS
	54.1 ± 10
	19%
	7.02 ± 1.2
	17%
	128 ± 11
	9%
	4.53 ± 0.93
	21%
	3.34 ± 0.25
	8%

	Bismarckapfel
	H
	44.0 ± 7.8
	18%
	6.29 ± 1.5
	24%
	122 ± 13
	11%
	4.17 ± 1.3
	32%
	4.61 ± 0.50
	11%

	Bismarckapfel
	PS
	48.4 ± 8.5
	18%
	7.82 ± 1.6
	20%
	152 ± 16
	11%
	4.65 ± 1.3
	28%
	5.32 ± 0.43
	8%

	Boiken Apfel
	H
	45.9 ± 14
	31%
	6.07 ± 1.3
	22%
	143 ± 18
	12%
	6.92 ± 1.7
	24%
	4.59 ± 0.81
	18%

	Boiken Apfel
	PS
	41.4 ± 9.9
	24%
	6.55 ± 1.4
	21%
	153 ± 17
	11%
	6.55 ± 2.0
	30%
	4.90 ± 0.58
	12%

	Boznerapfel
	H
	28.4 ± 6.9
	24%
	6.93 ± 0.61
	9%
	136 ± 14
	11%
	7.37 ± 1.8
	24%
	5.11 ± 0.52
	10%

	Boznerapfel
	PS
	31.2 ± 4.7
	15%
	7.90 ± 1.5
	19%
	142 ± 19
	13%
	6.26 ± 1.4
	22%
	5.50 ± 0.63
	11%

	Braeburn
	H
	30.3 ± 11
	37%
	6.93 ± 1.4
	20%
	96.3 ± 12
	13%
	6.58 ± 1.5
	23%
	3.69 ± 0.45
	12%

	Braeburn
	PS
	34.7 ± 12
	35%
	6.95 ± 0.58
	8%
	105 ± 6.7
	6%
	5.42 ± 1.2
	22%
	4.05 ± 0.63
	15%

	Brixner Plattling
	H
	35.0 ± 6.5
	19%
	6.27 ± 1.3
	21%
	146 ± 22
	15%
	4.76 ± 1.4
	29%
	4.13 ± 0.49
	12%

	Brixner Plattling
	PS
	41.1 ± 7.9
	19%
	6.03 ± 0.97
	16%
	142 ± 11
	8%
	3.31 ± 0.86
	26%
	4.02 ± 0.36
	9%

	Böhmischer Brünnerling
	H
	45.3 ± 12
	27%
	8.51 ± 1.9
	22%
	126 ± 16
	12%
	6.09 ± 1.0
	17%
	4.64 ± 0.63
	14%

	Böhmischer Brünnerling
	PS
	45.8 ± 11
	25%
	8.41 ± 1.1
	13%
	130 ± 8.5
	7%
	5.79 ± 1.4
	23%
	4.98 ± 0.45
	9%

	Champagner Renette
	H
	20.6 ± 7.8
	38%
	4.34 ± 0.80
	18%
	110 ± 13
	12%
	6.48 ± 2.1
	33%
	4.16 ± 0.42
	10%

	Champagner Renette
	PS
	31.0 ± 8.9
	29%
	5.16 ± 0.93
	18%
	114 ± 12
	10%
	5.82 ± 1.5
	25%
	4.28 ± 0.50
	12%

	Cripps Pink (Pink Lady®)
	H
	20.2 ± 1.8
	9%
	5.83 ± 0.75
	13%
	116 ± 13
	11%
	10.1 ± 1.8
	18%
	4.24 ± 0.46
	11%

	Cripps Pink (Pink Lady®)
	PS
	19.8 ± 2.7
	14%
	5.84 ± 1.3
	23%
	116 ± 16
	14%
	10.1 ± 3.2
	32%
	4.39 ± 0.85
	19%

	Edelböhmer
	H
	36.2 ± 13
	36%
	7.06 ± 1.3
	19%
	147 ± 14
	10%
	8.13 ± 2.4
	30%
	4.22 ± 0.53
	13%

	Edelböhmer
	PS
	45.0 ± 6.3
	14%
	7.64 ± 0.98
	13%
	176 ± 17
	10%
	8.53 ± 3.9
	46%
	5.15 ± 0.99
	19%

	Falchs Gulderling
	H
	46.2 ± 11
	23%
	7.67 ± 0.70
	9%
	142 ± 8.4
	6%
	4.58 ± 1.4
	30%
	3.81 ± 0.45
	12%

	Falchs Gulderling
	PS
	56.4 ± 13
	23%
	10.1 ± 2.5
	25%
	182 ± 23
	13%
	3.61 ± 1.1
	31%
	4.59 ± 0.46
	10%

	Fuji
	H
	34.5 ± 11
	33%
	8.07 ± 1.3
	17%
	132 ± 17
	13%
	5.53 ± 1.3
	24%
	3.72 ± 0.43
	12%

	Fuji
	PS
	36.6 ± 9.0
	25%
	12.1 ± 2.8
	23%
	146 ± 17
	12%
	4.41 ± 1.0
	23%
	3.92 ± 0.49
	12%

	Gala
	H
	53.7 ± 12
	22%
	14.8 ± 1.5
	10%
	193 ± 10
	5%
	7.22 ± 1.7
	24%
	4.64 ± 0.53
	11%

	Gala
	PS
	58.4 ± 15
	26%
	14.7 ± 1.8
	13%
	178 ± 14
	8%
	6.69 ± 1.5
	22%
	4.66 ± 0.41
	9%

	Gelber Bellefleur
	H
	31.4 ± 7.9
	25%
	6.70 ± 1.00
	15%
	132 ± 12
	9%
	9.47 ± 3.3
	35%
	4.42 ± 0.58
	13%

	Gelber Bellefleur
	PS
	31.8 ± 6.2
	19%
	7.82 ± 0.62
	8%
	154 ± 13
	9%
	5.25 ± 0.74
	14%
	4.66 ± 0.48
	10%

	Gelber Edelapfel
	H
	36.8 ± 5.3
	14%
	8.43 ± 0.93
	11%
	132 ± 9.7
	7%
	5.29 ± 1.1
	20%
	4.29 ± 0.11
	3%

	Gelber Edelapfel
	PS
	37.9 ± 12
	32%
	9.16 ± 2.3
	25%
	136 ± 20
	15%
	4.27 ± 0.72
	17%
	4.61 ± 0.68
	15%

	Golden Delicious
	H
	27.6 ± 7.7
	28%
	6.03 ± 1.4
	23%
	108 ± 8.8
	8%
	6.83 ± 1.9
	28%
	4.14 ± 0.38
	9%

	Golden Delicious
	PS
	32.9 ± 7.9
	24%
	6.70 ± 1.2
	18%
	117 ± 12
	10%
	6.29 ± 0.94
	15%
	4.24 ± 0.39
	9%

	Goldrenette von Blenheim
	H
	43.0 ± 10
	24%
	6.95 ± 1.9
	28%
	117 ± 13
	12%
	4.00 ± 1.3
	33%
	4.02 ± 0.40
	10%

	Goldrenette von Blenheim
	PS
	41.0 ± 5.6
	14%
	7.10 ± 0.87
	12%
	135 ± 12
	9%
	3.74 ± 1.2
	31%
	4.48 ± 0.40
	9%

	Grahams Jubiläumsapfel
	H
	45.8 ± 13
	29%
	7.54 ± 2.6
	34%
	129 ± 31
	24%
	4.84 ± 1.3
	27%
	4.62 ± 0.64
	14%

	Grahams Jubiläumsapfel
	PS
	38.2 ± 6.1
	16%
	6.96 ± 3.1
	45%
	151 ± 28
	18%
	5.66 ± 1.4
	25%
	4.94 ± 0.57
	12%

	Granny Smith
	H
	34.7 ± 24
	70%
	6.57 ± 1.2
	18%
	117 ± 9.4
	8%
	7.22 ± 2.2
	30%
	3.68 ± 0.87
	24%

	Granny Smith
	PS
	38.4 ± 16
	42%
	10.8 ± 2.1
	19%
	164 ± 16
	9%
	8.12 ± 1.7
	20%
	4.52 ± 0.92
	20%

	Jonagold
	H
	48.1 ± 6.8
	14%
	7.38 ± 1.3
	18%
	128 ± 10
	8%
	5.19 ± 2.6
	50%
	4.73 ± 0.60
	13%

	Jonagold
	PS
	50.5 ± 4.9
	10%
	8.77 ± 1.4
	16%
	144 ± 8.0
	6%
	5.09 ± 1.7
	33%
	5.02 ± 0.31
	6%

	Kalterer Böhmer
	H
	28.4 ± 5.7
	20%
	5.23 ± 0.88
	17%
	146 ± 15
	10%
	11.5 ± 2.0
	18%
	4.09 ± 0.44
	11%

	Kalterer Böhmer
	PS
	37.6 ± 13
	35%
	5.57 ± 1.5
	28%
	151 ± 18
	12%
	8.41 ± 2.0
	24%
	4.33 ± 1.0
	23%

	Kronprinz Rudolph
	H
	20.2 ± 4.5
	22%
	7.62 ± 1.1
	15%
	129 ± 12
	9%
	7.45 ± 2.1
	28%
	3.88 ± 0.35
	9%

	Kronprinz Rudolph
	PS
	27.7 ± 7.7
	28%
	11.0 ± 1.3
	12%
	159 ± 16
	10%
	5.97 ± 1.5
	24%
	4.80 ± 0.62
	13%

	Lavanttaler Bananenapfel
	H
	53.9 ± 10
	19%
	10.9 ± 2.0
	18%
	148 ± 22
	15%
	5.50 ± 1.6
	30%
	4.81 ± 0.71
	15%

	Lavanttaler Bananenapfel
	PS
	46.7 ± 9.8
	21%
	10.5 ± 1.9
	18%
	150 ± 17
	11%
	4.66 ± 1.1
	23%
	4.86 ± 0.50
	10%

	Minister von Hammerstein
	H
	46.8 ± 12
	27%
	11.5 ± 2.2
	19%
	164 ± 25
	15%
	4.36 ± 1.5
	35%
	4.43 ± 0.61
	14%

	Minister von Hammerstein
	PS
	55.7 ± 17
	30%
	10.7 ± 2.9
	28%
	168 ± 23
	14%
	3.46 ± 0.91
	26%
	4.49 ± 0.45
	10%

	Ontario
	H
	37.8 ± 11
	28%
	6.31 ± 1.9
	30%
	130 ± 20
	15%
	7.31 ± 2.6
	36%
	4.22 ± 0.69
	16%

	Ontario
	PS
	44.4 ± 12
	28%
	7.98 ± 2.1
	26%
	147 ± 20
	14%
	7.10 ± 2.6
	37%
	4.52 ± 0.91
	20%

	Osnabrücker Renette
	H
	41.6 ± 10
	25%
	8.30 ± 1.4
	17%
	158 ± 18
	11%
	6.29 ± 3.8
	60%
	4.59 ± 0.47
	10%

	Osnabrücker Renette
	PS
	49.0 ± 12
	24%
	8.67 ± 0.98
	11%
	166 ± 18
	11%
	4.01 ± 0.81
	20%
	5.08 ± 0.34
	7%

	Red Delicious
	H
	51.0 ± 7.1
	14%
	6.57 ± 0.60
	9%
	115 ± 10
	9%
	6.12 ± 1.0
	17%
	4.27 ± 0.53
	12%

	Red Delicious
	PS
	50.5 ± 14
	28%
	9.09 ± 1.7
	19%
	139 ± 13
	9%
	5.43 ± 2.4
	44%
	4.56 ± 0.87
	19%

	Rosa di Seio
	H
	32.0 ± 6.8
	21%
	6.52 ± 1.5
	23%
	150 ± 19
	13%
	6.93 ± 1.1
	16%
	4.34 ± 0.49
	11%

	Rosa di Seio
	PS
	41.7 ± 13
	31%
	7.17 ± 1.5
	21%
	157 ± 23
	15%
	6.52 ± 1.7
	26%
	5.03 ± 0.91
	18%

	Roter Gestreifter Astrachan
	H
	48.6 ± 15
	32%
	8.18 ± 1.0
	13%
	159 ± 18
	11%
	5.72 ± 2.0
	35%
	5.05 ± 0.83
	16%

	Roter Gestreifter Astrachan
	PS
	47.3 ± 12
	26%
	8.60 ± 1.6
	18%
	169 ± 24
	14%
	5.43 ± 1.7
	32%
	5.14 ± 0.57
	11%

	Schmidtberger Renette
	H
	36.1 ± 7.5
	21%
	8.23 ± 0.90
	11%
	152 ± 12
	8%
	5.47 ± 2.3
	42%
	4.79 ± 0.50
	11%

	Schmidtberger Renette
	PS
	39.5 ± 7.2
	18%
	10.4 ± 1.1
	11%
	165 ± 15
	9%
	5.37 ± 1.4
	26%
	5.26 ± 0.52
	10%

	Schöner von Boskoop
	H
	53.0 ± 11
	21%
	10.2 ± 1.5
	15%
	178 ± 24
	13%
	7.02 ± 2.3
	33%
	5.30 ± 0.79
	15%

	Schöner von Boskoop
	PS
	57.3 ± 13
	22%
	10.0 ± 2.2
	22%
	191 ± 21
	11%
	6.61 ± 1.9
	28%
	5.97 ± 0.72
	12%

	Schöner von Nordhausen
	H
	48.0 ± 6.7
	14%
	8.60 ± 1.2
	14%
	136 ± 16
	12%
	5.95 ± 1.7
	29%
	3.62 ± 0.46
	13%

	Schöner von Nordhausen
	PS
	40.0 ± 7.4
	18%
	6.73 ± 1.3
	19%
	133 ± 17
	13%
	5.79 ± 1.1
	19%
	3.98 ± 0.29
	7%

	Steinpepping
	H
	29.6 ± 8.7
	29%
	11.2 ± 4.6
	42%
	176 ± 78
	44%
	7.53 ± 2.4
	33%
	4.37 ± 2.0
	45%

	Steinpepping
	PS
	30.4 ± 5.1
	17%
	11.7 ± 1.8
	16%
	179 ± 21
	12%
	6.32 ± 1.2
	19%
	4.28 ± 0.45
	11%

	Süßapfel
	H
	39.1 ± 13
	32%
	15.0 ± 8.8
	58%
	248 ± 120
	48%
	12.5 ± 10
	81%
	5.86 ± 3.6
	61%

	Süßapfel
	PS
	43.6 ± 9.3
	21%
	14.1 ± 2.6
	19%
	207 ± 25
	12%
	7.02 ± 1.5
	21%
	5.43 ± 0.60
	11%

	Tiroler Spitzlederer
	H
	33.2 ± 7.7
	23%
	11.8 ± 2.3
	20%
	184 ± 18
	10%
	8.33 ± 1.6
	19%
	6.96 ± 0.68
	10%

	Tiroler Spitzlederer
	PS
	53.8 ± 16
	29%
	12.9 ± 2.4
	19%
	210 ± 24
	12%
	7.68 ± 2.2
	29%
	7.07 ± 0.72
	10%

	Wagnerapfel
	H
	33.0 ± 5.0
	15%
	6.10 ± 0.58
	9%
	123 ± 7.4
	6%
	5.09 ± 1.4
	28%
	3.83 ± 0.39
	10%

	Wagnerapfel
	PS
	35.5 ± 6.8
	19%
	6.48 ± 1.6
	25%
	126 ± 15
	12%
	4.25 ± 0.94
	22%
	4.02 ± 0.44
	11%

	Weißer Rosmarin
	H
	25.7 ± 6.9
	27%
	8.43 ± 2.0
	24%
	162 ± 22
	13%
	7.31 ± 0.95
	13%
	4.19 ± 0.55
	13%

	Weißer Rosmarin
	PS
	31.7 ± 9.8
	31%
	6.29 ± 1.6
	25%
	153 ± 13
	9%
	6.01 ± 1.3
	22%
	4.31 ± 0.57
	13%

	Weißer Winterkalvill
	H
	37.7 ± 10
	28%
	6.99 ± 0.94
	13%
	131 ± 24
	18%
	3.97 ± 0.70
	18%
	4.21 ± 0.86
	20%

	Weißer Winterkalvill
	PS
	48.8 ± 9.0
	18%
	8.78 ± 2.0
	23%
	162 ± 24
	15%
	4.71 ± 1.8
	37%
	5.20 ± 1.0
	20%

	Weißer Wintertaffet
	H
	54.5 ± 20
	36%
	12.4 ± 2.6
	21%
	184 ± 20
	11%
	5.91 ± 1.5
	26%
	5.70 ± 0.64
	11%

	Weißer Wintertaffet
	PS
	53.5 ± 14
	25%
	12.3 ± 2.1
	17%
	189 ± 17
	9%
	5.66 ± 1.8
	32%
	5.91 ± 0.76
	13%

	Winter Bananenapfel
	H
	27.6 ± 13
	49%
	5.38 ± 1.5
	28%
	92.0 ± 12
	13%
	4.02 ± 1.4
	34%
	3.47 ± 0.67
	19%

	Winter Bananenapfel
	PS
	24.3 ± 5.5
	23%
	4.03 ± 1.6
	39%
	103 ± 14
	14%
	3.46 ± 1.1
	33%
	3.46 ± 0.47
	14%


* Elemental composition of 34 old and 8 commercial apple cultivars harvested in 2008. Data are reported at harvest (H) and post-storage, (PS, two months of cold storage). Mean values of ten measured apples are reported. Contents of macroelements are expressed as mg per 100 g of apple pulp (fresh weight). Cultivars are listed in alphabetic order; commercial cultivars are reported in green.



Table S5. Macroelement contents for the cultivars harvested in 2009*
	

Cultivar
	N
	P
	K
	Ca
	Mg

	
	Mean ± SD
	RSD
	Mean ± SD
	RSD
	Mean ± SD
	RSD
	Mean ± SD
	RSD
	Mean ± SD
	RSD

	Ananas Renette
	40.7 ± 4.7
	12%
	11.2 ± 1.2
	11%
	166 ± 5.8
	3%
	5.56 ± 0.38
	7%
	5.32 ± 0.42
	8%

	Braeburn
	33.8 ± 1.1
	3%
	8.32 ± 1.3
	16%
	130 ± 2.2
	2%
	5.10 ± 0.22
	4%
	5.20 ± 0.22
	4%

	Brixner Plattling
	44.6 ± 2.7
	6%
	7.98 ± 1.2
	15%
	153 ± 0.97
	1%
	5.40 ± 0.34
	6%
	5.63 ± 0.19
	3%

	Böhmischer Brünnerling
	50.2 ± 3.5
	7%
	10.2 ± 1.8
	17%
	139 ± 5.3
	4%
	4.62 ± 0.53
	11%
	5.67 ± 0.41
	7%

	Champagner Renette
	28.6 ± 3.1
	11%
	7.37 ± 1.1
	15%
	146 ± 3.1
	2%
	7.07 ± 1.1
	16%
	5.40 ± 0.44
	8%

	Cripps Pink (Pink Lady®)
	33.4 ± 6.5
	19%
	8.01 ± 2.4
	30%
	120 ± 2.8
	2%
	8.76 ± 0.75
	9%
	5.33 ± 0.31
	6%

	Edelböhmer
	45.3 ± 0.62
	1%
	12.1 ± 0.69
	6%
	168 ± 8.0
	5%
	7.43 ± 0.54
	7%
	6.26 ± 0.13
	2%

	Falchs Gulderling
	48.0 ± 4.6
	10%
	12.6 ± 2.5
	20%
	169 ± 3.4
	2%
	4.43 ± 0.42
	10%
	5.66 ± 0.36
	6%

	Fuji
	42.2 ± 1.4
	3%
	10.4 ± 0.22
	2%
	146 ± 0.49
	0%
	5.24 ± 0.30
	6%
	5.38 ± 0.25
	5%

	Gala
	45.3 ± 0.76
	2%
	11.3 ± 0.014
	0%
	153 ± 2.4
	2%
	9.17 ± 0.40
	4%
	6.14 ± 0.24
	4%

	Gelber Bellefleur
	57.1 ± 1.7
	3%
	15.2 ± 0.59
	4%
	188 ± 0.38
	0%
	5.02 ± 0.64
	13%
	5.89 ± 0.66
	11%

	Gelber Edelapfel
	45.7 ± 3.0
	7%
	9.66 ± 0.32
	3%
	139 ± 8.7
	6%
	6.93 ± 0.25
	4%
	5.87 ± 0.092
	2%

	Golden Delicious
	24.3 ± 4.2
	17%
	5.15 ± 3.9
	76%
	92.5 ± 6.5
	7%
	5.91 ± 1.2
	21%
	4.28 ± 0.74
	17%

	Granny Smith
	33.4 ± 0.21
	1%
	15.5 ± 0.014
	0%
	165 ± 0.67
	0%
	5.93 ± 0.57
	10%
	4.76 ± 0.16
	3%

	Kalterer Böhmer
	33.9 ± 3.6
	11%
	6.95 ± 0.042
	1%
	126 ± 9.9
	8%
	6.41 ± 0.30
	5%
	4.62 ± 0.057
	1%

	Kronprinz Rudolph
	41.8 ± 1.6
	4%
	9.24 ± 2.1
	22%
	137 ± 5.4
	4%
	5.45 ± 0.17
	3%
	6.35 ± 0.079
	1%

	Lavanttaler Bananenapfel
	53.7 ± 1.4
	3%
	12.6 ± 0.79
	6%
	160 ± 11
	7%
	5.25 ± 0.085
	2%
	6.63 ± 0.64
	10%

	Minister von Hammerstein
	51.2 ± 2.5
	5%
	10.8 ± 0.80
	7%
	150 ± 1.9
	1%
	4.82 ± 0.36
	7%
	6.45 ± 0.51
	8%

	Ontario
	42.5 ± 4.2
	10%
	7.68 ± 1.3
	17%
	120 ± 8.2
	7%
	7.41 ± 0.26
	3%
	5.07 ± 0.10
	2%

	Osnabrücker Renette
	55.0 ± 5.9
	11%
	15.1 ± 1.2
	8%
	212 ± 0.035
	0%
	6.43 ± 0.0071
	0%
	7.82 ± 0.035
	0%

	Red Delicious
	47.0 ± 3.8
	8%
	4.07 ± 2.0
	48%
	104 ± 1.2
	1%
	5.18 ± 0.60
	12%
	4.81 ± 0.56
	12%

	Roter Gestreifter Astrachan
	42.5 ± 5.2
	12%
	11.8 ± 2.5
	21%
	168 ± 5.1
	3%
	5.11 ± 0.26
	5%
	5.64 ± 0.17
	3%

	Schmidtberger Renette
	61.8 ± 2.9
	5%
	12.8 ± 3.7
	29%
	193 ± 6.5
	3%
	5.71 ± 0.61
	11%
	8.15 ± 0.73
	9%

	Schöner von Boskoop
	44.2 ± 3.3
	7%
	10.9 ± 2.5
	23%
	165 ± 24
	14%
	6.13 ± 0.028
	0%
	6.32 ± 0.52
	8%

	Schöner von Nordhausen
	43.9 ± 2.1
	5%
	13.3 ± 0.36
	3%
	149 ± 0.93
	1%
	5.18 ± 0.15
	3%
	5.40 ± 0.36
	7%

	Steinpepping
	42.4 ± 2.1
	5%
	11.3 ± 0.82
	7%
	154 ± 3.6
	2%
	6.88 ± 0.64
	9%
	6.83 ± 0.99
	15%

	Süßapfel
	49.5 ± 0.64
	1%
	15.3 ± 2.1
	14%
	203 ± 2.0
	1%
	9.20 ± 0.85
	9%
	6.90 ± 0.35
	5%

	Tiroler Spitzlederer
	52.8 ± 4.7
	9%
	15.9 ± 0.91
	6%
	214 ± 2.4
	1%
	8.79 ± 0.53
	6%
	9.23 ± 0.17
	2%

	Wagnerapfel
	34.6 ± 2.9
	8%
	7.20 ± 0.44
	6%
	119 ± 1.6
	1%
	5.34 ± 0.37
	7%
	4.55 ± 0.25
	6%

	Weißer Rosmarin
	42.2 ± 5.4
	13%
	6.11 ± 0.23
	4%
	141 ± 1.2
	1%
	9.31 ± 0.35
	4%
	6.01 ± 0.52
	9%

	Weißer Winterkalvill
	43.9 ± 0.87
	2%
	11.9 ± 0.13
	1%
	153 ± 2.1
	1%
	4.23 ± 0.26
	6%
	5.63 ± 0.46
	8%

	Weißer Wintertaffet
	48.1 ± 0.39
	1%
	16.3 ± 0.58
	4%
	165 ± 2.0
	1%
	5.48 ± 0.30
	5%
	6.45 ± 0.14
	2%

	Winter Bananenapfel
	39.0 ± 1.4
	4%
	7.73 ± 2.1
	27%
	125 ± 6.3
	5%
	5.47 ± 0.66
	12%
	4.61 ± 0.54
	12%


* Elemental composition of 26 old and 7 commercial apple cultivars harvested in 2009. Data are reported at harvest. Measurements were performed in triplicate on a bulk of the pulp of five apples for each cultivar. Contents of macroelements are expressed as mg per 100 g of apple pulp (fresh weight). Cultivars are listed in alphabetic order; commercial cultivars are reported in green.

Table S6. Macroelement contents for the cultivars harvested in 2010*
	

Cultivar
	N
	P
	K
	Ca
	Mg

	
	Mean ± SD
	RSD
	Mean ± SD
	RSD
	Mean ± SD
	RSD
	Mean ± SD
	RSD
	Mean ± SD
	RSD

	Braeburn
	33.0 ± 1.2
	4%
	8.43 ± 0.035
	0%
	126 ± 1.1
	1%
	6.09 ± 0.28
	5%
	5.05 ± 0.057
	1%

	Cripps Pink (Pink Lady®)
	26.3 ± 0.39
	1%
	10.4 ± 0.080
	1%
	151 ± 2.7
	2%
	9.19 ± 0.48
	5%
	5.69 ± 0.075
	1%

	Gala
	35.8 ± 3.8
	11%
	7.57 ± 0.44
	6%
	120 ± 4.1
	3%
	7.80 ± 0.67
	9%
	5.42 ± 0.62
	11%

	Gelber Bellefleur
	32.5 ± 1.9
	6%
	9.21 ± 0.66
	7%
	157 ± 7.8
	5%
	5.60 ± 0.49
	9%
	6.12 ± 0.18
	3%

	Golden Delicious
	31.0 ± 1.4
	4%
	7.92 ± 0.39
	5%
	112 ± 4.9
	4%
	6.38 ± 0.68
	11%
	5.00 ± 0.35
	7%

	Granny Smith
	32.4 ± 2.4
	7%
	8.06 ± 0.76
	9%
	122 ± 8.0
	7%
	5.69 ± 0.25
	4%
	4.49 ± 0.37
	8%

	Osnabrücker Renette
	45.2 ± 0.18
	0%
	11.4 ± 0.88
	8%
	178 ± 5.7
	3%
	5.56 ± 0.35
	6%
	6.44 ± 0.21
	3%

	Red Delicious
	40.2 ± 0.83
	2%
	5.95 ± 0.19
	3%
	107 ± 1.6
	1%
	7.41 ± 0.31
	4%
	5.27 ± 0.064
	1%

	Schmidtberger Renette
	50.3 ± 1.7
	3%
	11.3 ± 0.13
	1%
	194 ± 2.4
	1%
	3.90 ± 0.064
	2%
	8.20 ± 0.14
	2%

	Weißer Rosmarin
	37.5 ± 0.47
	1%
	9.02 ± 0.94
	10%
	178 ± 1.4
	1%
	5.60 ± 0.13
	2%
	6.14 ± 0.085
	1%

	Weißer Winterkalvill
	37.9 ± 0.62
	2%
	9.60 ± 0.064
	1%
	151 ± 1.6
	1%
	4.38 ± 0.53
	12%
	5.96 ± 0.0071
	0%


* Elemental composition of 5 old and 6 commercial apple cultivars harvested in 2010. Data are reported at harvest. Measurements were performed in triplicate on a bulk of the pulp of five apples for each cultivar. Contents of macroelements are expressed as mg per 100 g of apple pulp (fresh weight). Cultivars are listed in alphabetic order; commercial cultivars are reported in green.

 (
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Table S7. Effect of storage on the quality parameters and macroelement contents expressed as relative change*
	Cultivar
	Weight
	Firmness
	TSS
	TA
	N
	P
	K
	Ca
	Mg

	Alter Wildling
	-5%
	-34%
	-1%
	4%
	13%
	7%
	25%
	0%
	22%

	Ananas Renette
	-14%
	-28%
	-7%
	-7%
	15%
	-19%
	16%
	3%
	8%

	Baumanns Renette
	1%
	-25%
	17%
	18%
	-2%
	-22%
	1%
	-6%
	-2%

	Bismarckapfel
	11%
	-10%
	3%
	23%
	10%
	24%
	24%
	11%
	16%

	Boiken Apfel
	-6%
	-20%
	-5%
	-12%
	-10%
	8%
	7%
	-5%
	7%

	Boznerapfel
	12%
	-15%
	3%
	-13%
	10%
	14%
	4%
	-15%
	8%

	Braeburn
	17%
	-21%
	0%
	7%
	15%
	0%
	9%
	-18%
	10%

	Brixner Plattling
	-12%
	-21%
	11%
	-29%
	17%
	-4%
	-2%
	-31%
	-3%

	Böhmischer Brünnerling
	-7%
	-19%
	7%
	-2%
	1%
	-1%
	3%
	-5%
	7%

	Champagner Renette
	3%
	-36%
	9%
	26%
	50%
	19%
	4%
	-10%
	3%

	Cripps Pink (Pink Lady®)
	-10%
	-17%
	2%
	-15%
	-2%
	0%
	-1%
	0%
	4%

	Edelböhmer
	7%
	-26%
	10%
	26%
	25%
	8%
	20%
	5%
	22%

	Falchs Gulderling
	-4%
	-12%
	5%
	-2%
	22%
	32%
	28%
	-21%
	20%

	Fuji
	-3%
	4%
	7%
	-10%
	6%
	50%
	10%
	-20%
	5%

	Gala
	3%
	-17%
	7%
	-10%
	9%
	-1%
	-8%
	-7%
	1%

	Gelber Bellefleur
	27%
	-29%
	13%
	-6%
	1%
	17%
	16%
	-45%
	6%

	Gelber Edelapfel
	-7%
	-42%
	-1%
	-3%
	3%
	9%
	3%
	-19%
	7%

	Golden Delicious
	-37%
	-17%
	4%
	-18%
	19%
	11%
	9%
	-8%
	2%

	Goldrenette von Blenheim
	6%
	-33%
	10%
	-1%
	-5%
	2%
	16%
	-6%
	11%

	Grahams Jubiläumsapfel
	-20%
	-40%
	9%
	-28%
	-17%
	-8%
	17%
	17%
	7%

	Granny Smith
	-9%
	-4%
	25%
	-2%
	11%
	65%
	40%
	12%
	23%

	Jonagold
	-4%
	-27%
	0%
	-4%
	5%
	19%
	13%
	-2%
	6%

	Kalterer Böhmer
	-15%
	-18%
	4%
	-40%
	32%
	6%
	3%
	-27%
	6%

	Kronprinz Rudolph
	3%
	-22%
	6%
	-46%
	37%
	44%
	23%
	-20%
	24%

	Lavanttaler Bananenapfel
	4%
	-38%
	3%
	-11%
	-13%
	-4%
	2%
	-15%
	1%

	Minister von Hammerstein
	5%
	-29%
	11%
	-8%
	19%
	-7%
	3%
	-21%
	1%

	Ontario
	-4%
	-31%
	5%
	39%
	17%
	26%
	13%
	-3%
	7%

	Osnabrücker Renette
	-10%
	-4%
	22%
	-12%
	18%
	4%
	5%
	-36%
	11%

	Red Delicious
	22%
	-12%
	-1%
	-14%
	-1%
	38%
	21%
	-11%
	7%

	Rosa di Seio
	7%
	-17%
	7%
	-21%
	30%
	10%
	5%
	-6%
	16%

	Roter Gestreifter Astrachan
	-15%
	-28%
	13%
	-17%
	-3%
	5%
	6%
	-5%
	2%

	Schmidtberger Renette
	-12%
	-6%
	13%
	-9%
	9%
	27%
	9%
	-2%
	10%

	Schöner von Boskoop
	54%
	-10%
	21%
	1%
	8%
	-2%
	7%
	-6%
	13%

	Schöner von Nordhausen
	-14%
	-26%
	-2%
	8%
	-17%
	-22%
	-2%
	-3%
	10%

	Steinpepping
	-12%
	-12%
	11%
	-14%
	3%
	4%
	2%
	-16%
	-2%

	Süßapfel
	6%
	-36%
	18%
	24%
	12%
	-6%
	-17%
	-44%
	-7%

	Tiroler Spitzlederer
	4%
	-8%
	13%
	5%
	62%
	10%
	14%
	-8%
	2%

	Wagnerapfel
	5%
	-25%
	6%
	-18%
	7%
	6%
	3%
	-16%
	5%

	Weißer Rosmarin
	5%
	-31%
	-2%
	-7%
	23%
	-25%
	-5%
	-18%
	3%

	Weißer Winterkalvill
	-16%
	-17%
	13%
	-4%
	30%
	26%
	23%
	19%
	24%

	Weißer Wintertaffet
	-2%
	-18%
	1%
	-3%
	-2%
	-1%
	2%
	-4%
	4%

	Winter Bananenapfel
	13%
	-34%
	16%
	-9%
	-12%
	-25%
	11%
	-14%
	-1%


* Relative change of quality parameters; weight, firmness, total soluble solid (TSS) content, titratable acidity (TA) and macroelement contents during conservation (two months of cold storage) calculated for each parameter as (xPS – xH)/xH, where xH is the value at harvest (H) and xPS is the value post-storage, (PS) for each parameter and cultivar.


Table S8. Effect of harvest year on the quality parameters and macroelement contents expressed as relative change*
	Cultivar
	Weight
	Firmness
	TSS
	TA
	N
	P
	K
	Ca
	Mg

	Ananas Renette
	5%
	1%
	-8%
	12%
	18%
	9%
	12%
	6%
	33%

	Braeburn
	28%
	5%
	-9%
	75%
	11%
	20%
	35%
	-23%
	41%

	Brixner Plattling
	0%
	-2%
	-11%
	-11%
	27%
	27%
	5%
	14%
	36%

	Böhmischer Brünnerling
	29%
	11%
	-14%
	0%
	11%
	20%
	10%
	-24%
	22%

	Champagner Renette
	-7%
	-3%
	-3%
	36%
	38%
	70%
	33%
	9%
	30%

	Cripps Pink (Pink Lady®)
	-5%
	-1%
	-10%
	11%
	66%
	37%
	3%
	-14%
	26%

	Edelböhmer
	8%
	-6%
	-4%
	-10%
	25%
	71%
	15%
	-9%
	48%

	Falchs Gulderling
	10%
	4%
	-10%
	6%
	4%
	64%
	19%
	-3%
	49%

	Fuji
	2%
	4%
	9%
	-21%
	22%
	29%
	11%
	-5%
	45%

	Gala
	-5%
	1%
	-9%
	-29%
	-16%
	-24%
	-20%
	27%
	32%

	Gelber Bellefleur
	47%
	-7%
	4%
	3%
	82%
	127%
	43%
	-47%
	33%

	Gelber Edelapfel
	2%
	-12%
	-4%
	-12%
	24%
	15%
	5%
	31%
	37%

	Golden Delicious
	-1%
	17%
	-1%
	5%
	-12%
	-15%
	-14%
	-13%
	3%

	Granny Smith
	-18%
	3%
	-3%
	-5%
	-4%
	135%
	40%
	-18%
	29%

	Kalterer Böhmer
	37%
	-6%
	-5%
	-10%
	19%
	33%
	-14%
	-44%
	13%

	Kronprinz Rudolph
	8%
	13%
	2%
	-41%
	106%
	21%
	6%
	-27%
	64%

	Lavanttaler Bananenapfel
	12%
	-6%
	7%
	-9%
	0%
	16%
	8%
	-5%
	38%

	Minister von Hammerstein
	8%
	5%
	-16%
	2%
	9%
	-6%
	-8%
	11%
	46%

	Ontario
	13%
	2%
	5%
	1%
	12%
	22%
	-7%
	1%
	20%

	Osnabrücker Renette
	29%
	9%
	12%
	-4%
	32%
	82%
	34%
	2%
	70%

	Red Delicious
	15%
	4%
	-6%
	-25%
	-8%
	-38%
	-10%
	-15%
	13%

	Roter Gestreifter Astrachan
	24%
	0%
	-4%
	20%
	-12%
	45%
	6%
	-11%
	12%

	Schmidtberger Renette
	1%
	2%
	-6%
	-5%
	71%
	56%
	27%
	4%
	70%

	Schöner von Boskoop
	35%
	15%
	1%
	1%
	-16%
	7%
	-7%
	-13%
	19%

	Schöner von Nordhausen
	16%
	11%
	-8%
	47%
	-8%
	55%
	10%
	-13%
	49%

	Steinpepping
	24%
	7%
	-2%
	-5%
	43%
	2%
	-12%
	-9%
	56%

	Süßapfel
	15%
	-10%
	5%
	-38%
	26%
	2%
	-18%
	-27%
	18%

	Tiroler Spitzlederer
	14%
	9%
	2%
	6%
	59%
	36%
	16%
	6%
	33%

	Wagnerapfel
	-15%
	25%
	-1%
	-18%
	5%
	18%
	-3%
	5%
	19%

	Weißer Rosmarin
	1%
	-4%
	-15%
	-9%
	64%
	-28%
	-13%
	27%
	43%

	Weißer Winterkalvill
	-7%
	39%
	-3%
	-9%
	16%
	70%
	16%
	6%
	34%

	Weißer Wintertaffet
	19%
	-5%
	-2%
	16%
	-12%
	31%
	-10%
	-7%
	13%

	Winter Bananenapfel
	45%
	4%
	-4%
	34%
	41%
	44%
	35%
	36%
	33%


* Relative change of quality parameters; weight, firmness, total soluble solid (TSS) content, titratable acidity (TA) and macroelement contents in different harvest years (2008 and 2009) calculated for each parameter as (x2009  – x2008)/x2008, where x2008  and x2009  are the value for harvest year 2008 and 2009 for each parameter and cultivar.

Table S9. Elemental composition for apples reported in databases and selected literature compared to the elemental composition measured in the present study*
	

Cultivar
	N
	P
	K
	Ca
	Mg
	

Reference

	
	Reported Content
	Reported Content
	Reported Content
	Reported Content
	Reported Content
	

	Generic content in apple fruit
	
	11.00 ± 0.34
	107.00 ± 2.21
	6.00 ± 0.34
	5.00 ± 0.07
	Database USDA (1)

	Generic content in apple fruit
	
	9.00
	145.00
	4.00
	4.00
	Database Aprifel (2)

	9 apples cultivars from Portugal
	
	From 5.16 to 10.98
	From 69.39 to 115.02
	From 1.26 to 4.37
	From 3.13 to 4.41
	Feliciano et al. (3)

	Galaxy Gala
	
	10.04
	107.55
	4.37
	3.13
	Feliciano et al. (3)

	Golden Delicious
	
	10.98
	111.82
	2.90
	3.98
	Feliciano et al. (3)

	Fuji
	
	10.23
	102.76
	3.05
	3.63
	Feliciano et al. (3)

	Four traditional cultivar from
Portugal
	
	From 5.16 to 9.64
Mean 8.41
	From 69.39 to 115.02
Mean 100.90
	From 1.26 to 3.10
Mean 2.48
	From 2.55 to 4.21
Mean 3.90
	
Feliciano et al. (3)

	Four Serbian indigenous
cultivars (apple pulp)
	
	
From 8 to 11
	
From 74 to 90
	
From 3 to 4
	
4
	
Šavikin et al. (4)

	Golden Delicious
	
	8.00
	134.35
	2.04
	5.16
	Nour et al. (5)

	Granny Smith
	
	6.27
	108.82
	3.75
	6.11
	Nour et al. (5)

	Jonagold
	
	6.18
	85.32
	1.99
	5.08
	Nour et al. (5)

	Schöner von Boskoop
	
	8.57
	123.16
	6.24
	10.38
	Nour et al. (5)

	Cripps Pink (Pink Lady®), pulp
	20.8 ± 0.4
	4.6 ± 0.5
	104.6 ± 6.4
	4.2 ± 0.6
	6.8 ± 0.3
	Henríquez, et al. (6)

	Fuji, pulp
	28.1 ± 3.2
	4.6 ± 0.8
	68.0 ± 7.0
	4.7 ± 0.9
	6.3 ± 0.1
	Henríquez, et al. (6)

	Gala (Royal Gala), pulp
	53.3 ± 2.8
	53.3 ± 2.8
	107.7 ± 5.9
	4.2 ± 0.3
	7.3 ± 0.4
	Henríquez, et al. (6)

	Granny Smith, pulp
	37.4 ± 0.4
	7.9 ± 1.1
	77.2 ± 2.0
	4.0 ± 0.2
	6.3 ± 0.2
	Henríquez, et al. (6)

	Red Delicious, pulp
	34.4 ± 1.1
	8.9 ± 0.8
	106.0 ± 1.9
	4.6 ± 0.2
	7.0 ± 0.0
	Henríquez, et al. (6)

	Golden Delicious (Romania,
2012, 2013)
	
	13.15 ± 3.52
11.38 ± 3.64
	620.1  ± 60.18
609.3 ± 46.81
	4.11 ± 1.70
4.41 ± 1.65
	4.26 ± 1.69
5.17 ± 1.84
	
Todea, et al. (7)

	Jonagold (Romania, 2012,
2013)
	
	8.7 ± 3.37
8.9 ± 3.52
	486.6 ± 34.68
466.9 ± 48.16
	3.1 ± 1.68
9.0 ± 3.54
	4.00 ± 2.17
7.00 ± 3.19
	
Todea, et al. (7)

	10 apple cultivars from
Romania
	
	From 7.1 to 12.9
Mean 9.8
	From 316.8 to 620.1
Mean 479.6
	From 2.2 to 9.0
Mean 4.7
	From 4.0 to 7.0
Mean 4.9
	
Todea, et al. (7)

	Red Delicious
	
	7.28 ± 1.14
	114.28 ± 10.99
	3.89 ± 0.77
	8.36 ± 1.15
	Johnson, et al. (8)

	Generic content found in apple
in Greece
	
	From 59 to 119
Mean 88.17
	From 600 to 1470
Mean 967.6
	From 30 to 60
Mean 39.0
	From 36 to 61
Mean 47.48
	
Skordas, et al. (9)

	Generic content reported for
apple pulp
	
	
	
78.0 ± 5.80
	
3.48 ± 1.10
	
3.82 ± 0.50
	Gorinstein, et al.
(10)

	Generic content reported for
apple pulp from Finland
	
	
9.12
	
109.4
	
4.56
	
5.7
	
Ekholm, et al. (11)

	
Granny Smith (Holland), pulp
	
	6.88 ± 0.57
From 6.26 to 7.39
	48.5 ± 2.52
From 45.7 to 50.6
	3.03 ± 0.36
From 2.78 to 3.29
	2.12 ± 0.12
From 1.98 to 2.21
	Grembecka, et al. (12)

	
Jonagold (Poland), pulp
	
	7.08 ± 0.01
From 7.07 to 7.09
	52.0 ± 1.73
From 50.8 to 53.2
	1.56 ± 0.21
From 1.41 to 1.70
	2.02 ± 0.05
From 1.98 to 2.06
	Grembecka, et al.
(12)

	
	
	
	
	
	
	

	42 apple varieties grown in
South Tyrol – apple pulp
	From 20.2 to 55.4
Mean 38.6
	From 4.3 to 15.0
Mean 8.11
	From 92.0 to 248.3
Mean 141.52
	From 3.9 to 12.5
Mean 6.48
	From 3.4 to 6.9
Mean 4.41
	
Present Study

	Golden Delicious (3 years)
	27.7 ± 4.41
	6.4 ± 1.90
	104.1 ± 6.70
	6.4 ± 1.26
	4.5 ± 0.49
	Present Study

	Granny Smith (3 years)
	33.5 ± 8.89
	10.3 ± 0.66
	134.7 ± 6.02
	6.3 ± 1.00
	4.3 ± 0.47
	Present Study

	Red Delicious (3 years)
	46.0 ± 3.89
	5.5 ± 0.91
	108.8 ± 4.33
	6.2 ± 0.65
	4.8 ± 0.39
	Present Study

	Gala (3 years)
	44.9 ± 5.43
	11.2 ± 0.66
	155.5 ± 5.64
	8.1 ± 0.94
	5.4 ± 0.46
	Present Study

	Cripps Pink (3 years)
	26.6 ± 2.90
	8.1 ± 1.07
	129.1 ± 6.05
	9.4 ± 1.02
	5.1 ± 0.28
	Present Study

	Fuji (2 years)
	38.3 ± 6.38
	9.2 ± 0.78
	139.5 ± 8.61
	5.4 ± 0.82
	4.5 ± 0.34
	Present Study

	Jonagold (1 years)
	48.1 ± 6.76
	7.4 ± 1.32
	128.0 ± 10.48
	5.2 ± 2.62
	4.7 ± 0.60
	Present Study


* Contents of macroelements are expressed as mg per 100 g of apple pulp or apple edible portion (fresh weight)
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