Mechanical properties and compositional characteristics of beet (Beta vulgaris L.) varieties and their response to nitrogen application
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Table S1. Protein corrected alcohol insoluble residue (AIR) contents (based on dry weight and on fresh weight) of different beet varieties grown without (N0) and with additional nitrogen fertilization (N300) (n=3). Differences among the varieties are indicated by different letters (Tukey test, α=0.05; N0 and N300 samples were tested separately). Protein corrected AIR contents without and with additional nitrogen fertilization were tested statistically for each beet variety (t-test, α=0.05, statistical difference is indicated with *).
	
	protein corrected AIR
[% dry weight]
	protein corrected AIR 
[% fresh weight]

	sugar beet (high-sugar)
	
	

	N0
	20.9 ± 1.0b
	4.8 ± 0.2b

	N300
	18.3 ± 0.7B*
	4.3 ± 0.2C*

	sugar beet (high-yield)
	
	

	N0
	15.9 ± 0.5a
	3.4 ± 0.1a

	N300
	15.7 ± 0.5A
	3.4 ± 0.1B

	fodder beet
	
	

	N0
	19.6 ± 0.7b
	3.2 ± 0.1a

	N300
	19.0 ± 0.6B
	3.0 ± 0.1A*

	beetroot
	
	

	N0
	27.9 ± 0.6c
	3.1 ± 0.1a

	N300
	26.1 ± 1.1C
	3.1 ± 0.1A,B














Table S2. Contents of spectrophotometrically detected galacturonic acid (n=3) of protein corrected alcohol insoluble residues (AIR) from different beet samples. N0, grown without additional nitrogen fertilization; N300, grown with additional nitrogen fertilization (300 kg N/ha). Differences among the varieties are indicated by different letters (Tukey test, α=0.05; N0 and N300 samples were tested separately). Differences between N0 and N300 samples are indicated with *(tested for each variety, t-test, α=0.05). 

	
	galacturonic acid [g/100 g protein corrected AIR]

	sugar beet (high-sugar)
	

	N0
	24.4 ± 0.7a

	N300
	26.3 ± 0.4B*

	sugar beet (high-yield)
	

	N0
	23.1 ± 1.3a

	N300
	25.6 ± 1.2A,B

	fodder beet
	

	N0
	24.2 ± 1.2a

	N300
	23.6 ± 1.0A

	beetroot
	

	N0
	25.4 ± 0.2a

	N300
	25.4 ± 1.1A,B












Table S3. Contents of cell wall bound ferulic acid, and ferulic acid dehydrodimers (DFA) and –trimers (TFA) analyzed after alkaline saponification of alcohol insoluble residues (AIR) from different beet samples. Differences in ferulic acid, and total DFA and TFA contents among the varieties are indicated by different letters (Tukey test, α=0.05; samples grown without (N0) and with additional nitrogen fertilization (N300) were tested separately). Differences between N0 and N300 samples are indicated with *(tested for each variety, t-test, α=0.05). 

	
	sugar beet (high-sugar)
	sugar beet (high-yield)
	fodder beet
	beetroot

	
	N0
	N300
	N0
	N300
	N0
	N300
	N0
	N300

	Ferulic acid  [mg/100 g AIR]
	
	
	
	
	
	
	
	

	trans-FS
	613.5 ± 5.0
	605.6 ± 42.5
	713.0 ± 7.5
	674.1 ± 3.0
	686.1 ± 5.8
	737.6 ± 21.5
	1002.1 ± 10.9
	939.3 ± 5.4

	cis-FS
	20.8 ± 1.7
	12.0 ± 2.7
	15.7 ± 2.6
	16.0 ± 1.4
	15.0 ± 0.4
	12.9 ± 1.6
	18.1 ± 0.8
	22.0 ± 1.1

	∑trans-, cis-FS
	634.2 ± 3.2a
	617.6 ± 45.3A
	728.7 ± 5.1c
	690.0 ± 2.3B,*
	701.2 ± 5.9b
	750.6 ± 21.6B,*
	1020.3 ± 11.4d
	961.3 ± 5.1C,*

	DFA [mg/100 g AIR]
(% of total DFA content)
	
	
	
	
	
	
	
	

	8-5 coupled DFA
	25.3 ± 1.0
(31%)
	22.1 ± 1.2
(33%)
	23.7 ± 0.6
(42%)
	22.4 ± 0.6
(42%)
	27.8 ± 0.7
(37%)
	24.6 ± 1.3
(47%)
	30.9 ± 1.6
(49%)
	35.8 ± 1.6
(52%)

	5-5-DFA
	23.9 ± 0.03
(30%)
	20.7 ± 0.2
(31%)
	12.9 ± 1.1
(23%)
	12.5 ± 0.3
(23%)
	19.6 ± 2.8
(27%)
	11.2 ± 1.1
(22%)
	13.4 ± 0.2
(21%)
	14.0 ± 1.0
(20%)

	8-O-4-DFA
	16.8 ± 0.2
(21%)
	13.4 ± 0.7
(20%)
	11.2 ± 0.3
(20%)
	10.4 ± 0.1
(20%)
	14.4 ± 0.1
(19%)
	9.9 ± 0.2
(19%)
	13.3 ± 0.2
(21%)
	13.6 ± 0.1
(20%)

	8-8 (non-cyclic)-DFA
	14.2 ± 0.4
(18%)
	11.2 ± 0.9
(16%)
	8.6 ± 0.6
(15%)
	7.9 ± 0.3
(15%)
	12.6 ± 0.3
(17%)
	6.5 ± 0.4
(12%)
	5.6 ± 0.1
(9%)
	5.6 ± 0.1
(8%)

	∑DFA
	80.2 ± 1.5d
	67.4 ± 0.5B,*
	56.4 ± 2.2a
	53.3 ± 1.0A
	74.4 ± 2.7c
	52.3 ± 0.4A,*
	63.3 ± 2.1b
	69.0 ± 2.4B,*

	TFA [mg/100 g AIR]
	
	
	
	
	
	
	
	

	5-5/8-O-4-TFA
	10.3 ± 0.6c
	7.9 ± 0.6C,*
	4.2 ± 0.4b
	3.6 ± 0.1B
	4.4 ± 0.5b
	2.3 ± 0.2A,*
	2.9 ± 0.1a
	3.1 ± 0.05A,B*







[bookmark: _GoBack]Table S4. Contents of cell wall bound ferulic acid, and ferulic acid dehydrodimers (DFA) and –trimers (TFA) analyzed after alkaline saponification of protein corrected alcohol insoluble residues (AIR) from different beet samples. Differences in ferulic acid, and total DFA and TFA contents among the varieties are indicated by different letters (Tukey test, α=0.05; samples grown without (N0) and with additional nitrogen fertilization (N300) were tested separately). Differences between N0 and N300 samples are indicated with *(tested for each variety, t-test, α=0.05). 
	
	sugar beet (high-sugar)
	sugar beet (high-yield)
	fodder beet
	beetroot

	
	N0
	N300
	N0
	N300
	N0
	N300
	N0
	N300

	Ferulic acid [mg/100 g protein corrected AIR]
	
	
	
	
	
	
	
	

	trans-FS
	667.8 ± 5.4
	681.4 ± 47.9
	788.1 ± 8.3
	757.8 ± 3.4
	744.2 ± 6.3
	818.7 ± 23.9
	1133.2 ± 12.3
	1065.3 ± 6.1

	cis-FS
	22.7 ± 2.0
	13.5 ± 3.1
	17.3 ± 2.9
	18.0 ± 1.5
	16.3 ± 0.5
	14.4 ± 1.8
	20.5 ± 1.0
	24.9 ± 1.3

	∑trans-, cis-FS
	690.4 ± 3.5a
	694.9 ± 50.9A
	805.4 ± 5.7c
	775.8 ± 2.6B,*
	760.5 ± 6.4b
	833.0 ± 24.0B,*
	1153.7 ± 12.9d
	1090.3 ± 5.8C,*

	DFA [mg/100 g protein corrected AIR]
(% of total DFA content)
	
	
	
	
	
	
	
	

	8-5 coupled DFA
	27.6 ± 1.1
(31%)
	24.9 ± 1.3
(33%)
	26.2 ± 0.6
(42%)
	25.2 ± 0.7
(42%)
	30.1 ± 0.7
(37%)
	27.3 ± 1.4
(47%)
	35.0 ± 1.8
(49%)
	40.6 ± 1.8
(52%)

	5-5-DFA
	26.0 ± 0.04
(30%)
	23.3 ± 0.3
(31%)
	14.2 ± 1.2
(23%)
	14.1 ± 0.4
(23%)
	21.3 ± 3.1
(27%)
	12.4 ± 1.2
(22%)
	15.2 ± 0.2
(21%)
	15.8 ± 1.1
(20%)

	8-O-4-DFA
	18.3 ± 0.3
(21%)
	15.1 ± 0.8
(20%)
	12.4 ± 0.4
(20%)
	11.7 ± 0.1
(20%)
	15.6 ± 0.1
(19%)
	11.0 ± 0.3
(19%)
	15.1 ± 0.3
(21%)
	15.4 ± 0.2
(20%)

	8-8 (non-cyclic)-DFA
	15.5 ± 0.4
(18%)
	12.6 ± 1.0
(16%)
	9.5 ± 0.7
(15%)
	8.9 ± 0.4
(15%)
	13.6 ± 0.3
(17%)
	7.2 ± 0.5
(12%)
	6.3 ± 0.1
(9%)
	6.4 ± 0.1
(8%)

	∑DFA
	87.3 ± 1.7d
	75.9 ± 0.5B,*
	62.3 ± 2.4a
	59.9 ± 1.1A
	80.7 ± 2.9c
	58.0 ± 0.5A,*
	71.5 ± 2.4b
	78.3 ± 2.8B,*

	TFA [mg/100 g protein corrected AIR]
	
	
	
	
	
	
	
	

	5-5/8-O-4-TFA
	11.2 ± 0.6c
	8.9 ± 0.6C,*
	4.6 ± 0.5b
	4.0 ± 0.1B
	4.7 ± 0.5b
	2.5 ± 0.2A,*
	3.3 ± 0.1a
	3.5 ± 0.1B*



