Malic acid or orthophosphoric acid-heat treatments for protecting sunflower (Helianthus annuus) meal proteins against ruminal degradation and increasing intestinal amino acid supply
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Supplementary Table S1. Ruminal fermentation and contents produced by tested diets.
	
	
	Diets
	
	
	Orthogonal contrasts

	Specific sunflower meal
	UTM
	MTM
	PTM
	
	s.e.1
	C1
	C2

	Ruminal fermentation parameters
	
	
	
	
	
	
	

	pH
	6.09
	6.07
	6.24
	
	0.066
	0.526
	0.226

	NH3-N (mg N/l)
	166
	164
	163
	
	12.7
	0.903
	0.939

	Total volatile fatty acids (mM/l)
	158
	152
	133
	
	19.3
	0.572
	0.571

	Individual acids (molar % of total)
	
	
	
	
	
	
	

	Acetic acid
	58.2
	60.9
	59.7
	
	0.60
	0.106
	0.311

	Propionic acid
	28.0
	25.7
	26.1
	
	1.52
	0.381
	0.873

	Isobutyric acid
	0.658
	0.614
	0.602
	
	0.065
	0.595
	0.907

	Butyric acid
	11.2
	10.9
	11.9
	
	0.77
	0.832
	0.485

	Isovaleric acid
	0.452
	0.409
	0.383
	
	0.049
	0.453
	0.745

	Valeric acid
	1.52
	1.44
	1.32
	
	0.142
	0.509
	0.606

	Acetic acid/propionic acid ratio
	2.19
	2.60
	2.46
	
	0.195
	0.295
	0.645

	
	
	
	
	
	
	
	

	Ruminal contents
	
	
	
	
	
	
	

	Total content (kg)
	9.51
	10.0
	7.77
	
	1.411
	0.769
	0.366

	% of dry matter
	10.7
	12.7
	12.0
	
	0.06
	0.002
	0.017

	Total content (g DM/kg0.75)
	38.8
	49.9
	35.7
	
	6.60
	0.671
	0.269

	% of liquid phase
	64.4
	62.9
	66.7
	
	0.39
	0.493
	0.020

	Dilution rate (/h)2
	0.101
	0.104
	0.110
	
	0.0059
	0.478
	0.513

	Composition of rumen contents (g /kg DM)
	
	
	
	
	
	
	

	Organic matter
	891
	906
	900
	
	2.7
	0.067
	0.242

	Crude protein
	181
	178
	188
	
	2.5
	0.583
	0.103

	NDF
	620
	597
	600
	
	16.6
	0.412
	0892

	ADF
	359
	349
	354
	
	10.9
	0.621
	0.791

	ADL
	73.5
	73.3
	75.2
	
	0.80
	0.507
	0.244


UTM: untreated sunflower meal; MTM and PTM: malic and orthophosphoric acid treated sunflower meals, respectively. C1: UTM v. MTM and PTM; C2: MTM v. PTM.

1 n=3.

2 Determined as the quotient between the Cr-infusion rate (g/h) and the weight of Cr (g) of rumen content.
