Table 2. Assessment of oxidation, α-tocopherol content and fatty acid composition of oils after heating two aliquots of the same unrefined sunflower oil under different time and temperature conditions1. 
	
	
	FSO
	PSO
	OSO

	Thermal treatment
	No treatment
	55 ºC, 245 h
	140 ºC, 31 h

	Assessment of oxidation
	
	
	

	
	Peroxide value (mEq O2/kg)
	10.4b (0.09)
	83.0c (0.79)
	9.8a (0.09)

	
	LHP value (mmol CHP eq/kg)
	10.5b (0.26)
	89.0c (0.28)
	5.84a (0.033)

	
	p-Anisidine value
	2.8a (0.03)
	2.7a (0.08)
	124.5b (0.92)

	
	Polymer content (%, w/w)
	0.09a (0.016)
	0.25b (0.008)
	9.9c (0.33)

	-Tocopherol content (mg α-tocopherol/kg)
	621.5b (11.57)
	510.6a (20.45)
	605.1ab (5.07)

	FA composition (g of fatty acid/kg)
	
	
	

	
	C14:0
	0.67 (0.004)
	0.67 (0.007)
	0.67 (0.001)

	
	C16:0
	57.3 (0.20)
	56.7 (0.20)
	57.1 (0.34)

	
	C17:0
	0.23 (0.184)
	0.46 (0.006)
	0.45 (0.001)

	
	C18:0
	41.0 (0.10)
	39.6 (0.42)
	40.3 (0.28)

	
	C20:0
	1.27 (0.029)
	1.24 (0.017)
	1.34 (0.030)

	
	C22:0
	7.1 (0.001)
	7.0 (0.06)
	7.1 (0.09)

	
	C24:0
	2.41 (0.011)
	2.38 (0.051)
	2.63 (0.041)

	
	Total SFA
	110 (0.5)
	108 (0.7)
	110 (0.7)

	
	C18:1n9
	180 (1.1)
	181 (0.4)
	177 (0.9)

	
	C20:1n9
	1.26 (0.012)
	1.30 (0.006)
	1.26 (0.004)

	
	C16:1n7
	tr
	tr
	tr

	
	C18:1n7
	5.9 (0.04)
	6.0 (0.01)
	5.8 (0.06)

	
	Total MUFA
	188 (1.1)
	189 (0.2)
	184 (1.0)

	
	C18:2n-6
	630b (4.1)
	620b (2.1)
	580a (2.8)

	
	C20:2n-6
	0.43 (0.007)
	0.34 (0.031)
	0.36 (0.022)

	
	C18:3n-3
	1.50b (0.011)
	1.50b (0.002)
	1.33a (0.005)

	
	Total PUFA
	630b (4.1)
	620b (2.2)
	580a (2.8)

	
	c9,t12-18:2
	0.60a (0.006)
	0.61a (0.003)
	0.70b (0.007)

	
	c9,t11-CLA
	0.17a (0.009)
	0.17a (0.018)
	0.30b (0.001) 

	
	t10,c12-CLA
	0.16 (0.012)
	0.17 (0.019)
	0.23 (0.002)

	
	ditrans CLA
	0.13a (0.004)
	0.14a (0.004)
	0.64b (0.004)

	
	Total trans FA
	1.06a (0.023)
	1.08a (0.035)
	1.87b (0.009)


 Abbreviations: FSO, fresh sunflower oil; PSO, peroxidized sunflower oil; OSO, oxidized sunflower oil; LHP, lipid hydroperoxide; FA, fatty acid; SFA, saturated fatty acid; MUFA, monounsaturated fatty acid; PUFA, polyunsaturated fatty acids; Ditrans-CLA, mixture of ditrans CLA isomers; Total trans FA, sum of FA containing at least one trans double bond; tr, traces.
1  Values correspond to means (n=9, oils were analyzed in triplicate). Standard errors of the means are stated in parentheses.
a,b,c Values in the same row bearing no common letters are statistically different (P≤0.05). P values were obtained from one-way ANOVA (n=9). Letters were obtained by means of the Scheffé’s test (=0.05).

Table 4. Fatty acid composition and α-tocopherol content of feeds depending on the oxidation of the oil added to feeds (3%, w/w), and on the supplementation with -tocopheryl acetate (0 or 100 mg/kg) and Zn (0 or 200 mg/kg; added as zinc oxide). 
	
	
	Added oil
	
	TA
	
	Zn
	
	SE

	
	
	FSO
	PSO
	OSO
	
	0
	100
	
	0
	200
	
	

	FA composition1
	
	
	
	
	
	
	
	
	
	
	

	
	C12:0
	3.5
	3.8
	3.7
	
	3.8
	3.6
	
	3.5
	3.8
	
	0.08

	
	C14:0
	5.5
	5.3
	5.3
	
	5.6 b
	5.1 a
	
	5.4
	5.3
	
	0.08

	
	C15:0
	2.75
	2.36
	2.32
	
	2.78
	2.18
	
	2.26
	2.70
	
	0.158

	
	C16:0
	300
	295
	296
	
	310
	287
	
	296
	299
	
	3.8

	
	C17:0
	3.1
	2.9
	2.9
	
	3.1
	2.9
	
	3.0
	3.0
	
	0.04

	
	C18:0
	117
	116
	116
	
	120
	112
	
	115
	117
	
	1.3

	
	C20:0
	9.3
	9.3
	9.6
	
	9.8
	9.1
	
	9.3
	9.6
	
	0.15

	
	C22:0
	23
	23
	24
	
	24
	22
	
	23
	24
	
	0.3

	
	C24:0
	13.0
	13.2
	13.9
	
	13.6
	13.1
	
	13.1
	13.6
	
	0.22

	
	Total SFA
	480
	470
	470
	
	490
	460
	
	470
	480
	
	5.8

	
	C16:1n-9
	0.76
	0.72
	0.70
	
	0.76
	0.70
	
	0.72
	0.74
	
	0.768

	
	C18:1n-9
	550
	540
	540
	
	560
	530
	
	540
	550
	
	6.0

	
	C20:1n-9
	8.6
	8.7
	8.6
	
	8.9
	8.4
	
	8.5
	8.8
	
	0.10

	
	C24:1n-9
	1.26
	1.28
	1.34
	
	1.31
	1.28
	
	1.27
	1.32
	
	0.026

	
	C16:1n-7
	3.6
	3.5
	3.5
	
	3.7
	3.4
	
	3.5
	3.5
	
	0.05

	
	C18:1n-7
	24
	24
	23
	
	24
	23
	
	23
	24
	
	0.3

	
	Total MUFA
	590
	580
	580
	
	600
	560
	
	580
	590
	
	6.4

	
	C18:2n-6
	1800
	1800
	1700
	
	1800
	1700
	
	1800
	1800
	
	21

	
	C20:2n-6
	2.15
	2.57
	1.91
	
	2.35
	2.07
	
	2.04
	2.38
	
	0.197

	
	C20:4n-6
	2.74
	2.74
	3.77
	
	3.41
	2.75
	
	3.30
	2.86
	
	0.279

	
	Total n-6 PUFA
	1800
	1800
	1700
	
	1800
	1700
	
	1800
	1800
	
	21

	
	C18:3n-3
	89
	90
	88
	
	93
	85
	
	89
	89
	
	1.3

	
	C20:3n-3
	tr
	tr
	tr
	
	tr
	tr
	
	tr
	tr
	
	

	
	C20:5n-3
	tr
	tr
	tr
	
	tr
	tr
	
	tr
	tr
	
	

	
	Total n-3 PUFA
	91
	92
	90
	
	95
	87
	
	91
	91
	
	1.3

	
	Total PUFA
	1900
	1900
	1800
	
	1900
	1800
	
	1900
	1900
	
	23

	
	t9,t12-18:2
	0.98
	0.54
	1.15
	
	0.84
	0.95
	
	0.70
	1.08
	
	0.123

	
	c9,t12-18:2
	2.17a
	2.16a
	2.53b
	
	2.35
	2.23
	
	2.24
	2.33
	
	0.042

	
	Total trans 18:2
	3.2ab
	2.7a
	3.7b
	
	3.2
	3.2
	
	2.9
	3.4
	
	0.14

	
	c9,t11-CLA
	0.75
	0.73
	0.72
	
	0.76
	0.71
	
	0.73
	0.74
	
	0.031

	
	10t,12c-CLA
	tr
	tr
	tr
	
	tr
	tr
	
	tr
	tr
	
	

	
	ditrans CLA
	1.16a
	1.39a
	2.15b
	
	1.62
	1.50
	
	1.55
	1.58
	
	0.057

	
	Total CLA
	1.96a
	2.32a
	3.24b
	
	2.54
	2.48
	
	2.44
	2.58
	
	0.094

	
	trans 18:1
	1.96
	1.26
	1.64
	
	1.83
	1.41
	
	1.81b
	1.43a
	
	0.118

	
	Total trans FA
	7.1a
	6.3a
	8.6b
	
	7.6
	7.1
	
	7.2
	7.4
	
	0.22

	-Tocopherol content1
	74.5ab
	67.6a
	77.4b
	
	33.7a
	112.6b
	
	75.0
	71.3
	
	2.29


Abbreviations: FSO, fresh sunflower oil; PSO, peroxidized sunflower oil; OSO, oxidized sunflower oil; TA, α-tocopheryl acetate; SE, standard error of the global least-squares means; FA, fatty acids; SFA, saturated fatty acids; MUFA, monounsaturated fatty acids; PUFA, polyunsaturated fatty acids; Total trans 18:2, sum of geometrical isomers of linoleic acid; Ditrans-CLA, mixture of ditrans CLA isomers;Total trans FA, sum of FA containing at least one trans double bond; tr, traces. 

1 Fatty acid composition expressed as mg FA/100 g feed; α-tocopherol content expressed as mg α-tocopherol/kg feed. Values correspond to least-squares means obtained from multifactor ANOVA (n=36, feeds were analyzed in triplicate).

a,b Values in the same row for a certain factor bearing no common letters are statistically different (P≤0.05). P values were obtained from multifactor ANOVA (n=36). Letters were obtained by means of the Scheffé’s test (α=0.05).

Table 6. Fatty acid composition of rabbit plasma, liver and raw meat depending on the level of oxidation of the sunflower oil added to feeds, and on the supplementation with -tocopheryl acetate (0 or 100 mg/kg of feed) and Zn (0 or 200 mg/kg of feed; added as zinc oxide)1. 

	
	Plasma2
	     
	Liver2
	
	Meat2

	
	Added oil
	
	TA
	
	Zn
	
	SE
	   
	Added oil
	
	TA
	
	Zn
	
	SE
	  
	Added oil
	
	TA
	
	Zn
	
	SE

	
	FSO
	PSO
	OSO
	
	0
	100
	
	0
	200
	
	
	
	FSO
	PSO
	OSO
	
	0
	100
	
	0
	200
	
	
	
	FSO
	PSO
	OSO
	
	0
	100
	
	0
	200
	
	

	C12:0 35
	10.1
	10.8
	10.6
	
	10.6
	10.4
	
	10.6
	10.4
	
	0.32
	
	1.36
	1.09
	1.28
	
	1.25
	1.23
	
	1.26
	1.22
	
	0.060
	
	5.9
	5.8
	5.7
	
	6.1
	5.5
	
	5.9
	5.7
	
	0.16

	C14:0 3
	22.1
	23.3
	24.4
	
	23.7
	22.9
	
	23.2
	23.4
	
	0.89
	
	13.0
	10.9
	12.4
	
	11.8
	12.4
	
	12.3
	11.9
	
	0.71
	
	39
	42
	39
	
	40
	40
	
	40
	39
	
	1.0

	C15:0 3
	10.2
	9.0
	11.7
	
	11.6
	9.0
	
	10.8
	9.8
	
	0.74
	
	10.5
	9.4
	9.8
	
	9.8
	9.9
	
	9.8
	10.0
	
	0.30
	
	12.8
	13.5
	12.6
	
	13.0
	12.9
	
	13.1
	12.9
	
	0.23

	iso-16:0 3
	13.9
	14.0
	14.2
	
	14.1
	14.0
	
	14.1
	14.0
	
	0.10
	
	1.47
	1.43
	1.46
	
	1.40
	1.51
	
	1.45
	1.46
	
	0.053
	
	3.2
	3.3
	3.1
	
	3.2
	3.2
	
	3.2
	3.2
	
	0.08

	C16:0 4
	276
	257
	284
	
	290
	255
	
	264
	281
	
	10.7
	
	520
	480
	500
	
	500
	500
	
	500
	500
	
	13
	
	520
	550
	520
	
	530
	530
	
	530
	520
	
	12

	C17:0 3
	13.0
	12.8
	13.5
	
	13.8
	12.4
	
	13.1
	13.1
	
	0.36
	
	29.2
	28.5
	28.4
	
	29.1
	28.3
	
	28.9
	28.5
	
	0.52
	
	15.6
	16.4
	15.6
	
	16.0
	15.7
	
	16.0
	15.7
	
	0.24

	C18:0 3
	155
	148
	158
	
	162
	146
	
	151
	156
	
	5.9
	
	590
	570
	550
	
	580
	560
	
	570
	570
	
	8.6
	
	187
	198
	187
	
	191
	190
	
	191
	190
	
	3.1

	C20:04
	1.74
	1.77
	2.12
	
	1.94
	1.81
	
	1.75
	2.00
	
	0.091
	
	0.26
	0.36
	0.32
	
	0.30
	0.33
	
	0.30
	0.32
	
	0.029
	
	0.83
	0.98
	0.93
	
	0.90
	0.93
	
	0.97
	0.86
	
	0.051

	C22:03
	tr
	tr
	tr
	
	tr
	tr
	
	tr
	tr
	
	
	
	1.92
	1.98
	2.09
	
	1.92
	2.08
	
	1.95
	2.04
	
	0.069
	
	1.45
	1.53
	1.53
	
	1.48
	1.52
	
	1.53
	1.48
	
	0.022

	C24:04
	2.80
	2.59
	2.82
	
	2.81
	2.66
	
	2.79
	2.68
	
	0.061
	
	2.78
	2.80
	2.84
	
	2.77
	2.85
	
	2.84
	2.78
	
	0.078
	
	1.12
	1.14
	1.19
	
	1.14
	1.16
	
	1.16
	1.14
	
	0.023

	Total SFA3
	520
	480
	530
	
	530
	490
	
	490
	520
	
	17.8
	
	1170
	1110
	1110
	
	1140
	1120
	
	1130
	1130
	
	19
	
	790
	830
	790
	
	800
	800
	
	810
	800
	
	16

	C16:1n-93
	6.3
	6.0
	6.8
	
	6.7
	6.0
	
	6.0
	6.7
	
	0.20
	
	6.2
	5.5
	5.9
	
	5.7
	6.0
	
	5.7
	6.0
	
	0.25
	
	7.3
	7.6
	7.3
	
	7.4
	7.4
	
	7.5
	7.4
	
	0.14

	C18:1n-94
	287
	256
	326
	
	310
	269
	
	263
	317
	
	16.3
	
	280
	274
	286
	
	275
	284
	
	278
	281
	
	0.3
	
	470
	480
	470
	
	470
	480
	
	480
	470
	
	10.2

	C20:1n-94
	3.5
	3.8
	4.3
	
	4.0
	3.8
	
	3.7
	4.1
	
	0.21
	
	7.9
	8.8
	8.5
	
	8.0
	8.8
	
	8.5
	8.3
	
	0.28
	
	5.8
	6.0
	5.8
	
	5.8
	5.9
	
	5.9
	5.8
	
	0.12

	C24:1n-9
	tr
	tr
	tr
	
	tr
	tr
	
	tr
	tr
	
	
	
	1.74
	1.66
	1.69
	
	1.70
	1.70
	
	1.71
	1.68
	
	0.043
	
	0.71
	0.82
	0.82
	
	0.79
	0.78
	
	0.83b
	0.74a
	
	0.023

	C16:1n-7
	11.3
	8.4
	11.9
	
	12.1
	9.0
	
	9.0
	12.1
	
	1.05
	
	11.6
	11.0
	11.9
	
	11.0
	12.0
	
	11.6
	11.4
	
	1.09
	
	45
	42
	42
	
	44
	43
	
	45
	42
	
	2.1

	C18:1n-74
	10.7
	9.2
	12.5
	
	11.8
	9.8
	
	9.5
	12.1
	
	0.80
	
	24
	23
	24
	
	23
	24
	
	23
	24
	
	0.5
	
	25
	26
	25
	
	25
	25
	
	26
	25
	
	0.5

	Total MUFA4
	319
	283
	362
	
	345
	298
	
	291
	352
	
	18.4
	
	330
	330
	340
	
	330
	340
	
	330
	330
	
	8.7
	
	560
	570
	550
	
	560
	560
	
	570
	550
	
	13

	C18:2n-63
	510
	480
	560
	
	540
	490
	
	490
	550
	
	21.5
	
	1040
	1000
	990
	
	1020
	1000
	
	1000
	1020
	
	18
	
	980
	1030
	970
	
	990
	1000
	
	1000
	990
	
	16

	C18:3n-64
	1.87
	1.58
	1.84
	
	1.90
	1.63
	
	1.63
	1.89
	
	0.069
	
	2.51
	2.25
	2.12
	
	2.37
	2.22
	
	2.26
	2.33
	
	0.102
	
	2.03
	2.10
	1.94
	
	2.01
	2.04
	
	2.03
	2.02
	
	0.032

	C20:2n-6
	15.8
	8.3
	8.6
	
	8.4
	13.4
	
	8.2
	13.6
	
	2.92
	
	44
	47
	45
	
	45
	46
	
	45
	46
	
	1.1
	
	12.0
	12.7
	11.8
	
	12.0
	12.4
	
	12.3
	12.0
	
	0.22

	C20:3n-6
	5.4
	5.4
	5.4
	
	5.6
	5.2
	
	5.4
	5.5
	
	0.21
	
	28
	29
	38
	
	28
	35
	
	35
	28
	
	3.5
	
	6.6a
	7.0b
	6.5a
	
	6.6
	6.7
	
	6.8
	6.7
	
	0.07

	C20:4n-6
	49
	42
	43
	
	46
	43
	
	43
	46
	
	2.1
	
	217
	202
	199
	
	210
	201
	
	202
	210
	
	4.9
	
	51a
	54b
	51a
	
	52
	52
	
	52
	52
	
	0.1

	C22:4n-6
	5.4
	5.2
	5.0
	
	5.3
	5.1
	
	5.2
	5.2
	
	0.22
	
	35
	34
	32
	
	34
	34
	
	34
	34
	
	0.6
	
	18.2a
	19.0b
	18.2a
	
	18.3
	18.6
	
	18.4
	18.5
	
	0.13

	C22:5n-6
	2.54
	2.49
	2.34
	
	2.44
	2.48
	
	2.40
	2.52
	
	0.129
	
	22b
	21ab
	19a
	
	21
	20
	
	20
	21
	
	0.4
	
	6.5
	6.8
	6.6
	
	6.6
	6.7
	
	6.6
	6.7
	
	0.06

	Total n-6 PUFA3
	590
	540
	620
	
	610
	560
	
	550
	620
	
	22.9
	
	1390
	1330
	1330
	
	1360
	1340
	
	1340
	1360
	
	24
	
	1080
	1140
	1060
	
	1090
	1100
	
	1100
	1090
	
	17

	C18:3n-33
	14.5
	12.2
	27.1
	
	15.5
	20.4
	
	12.7
	23.2
	
	3.86
	
	17.0
	16.5
	16.5
	
	17.0
	16.4
	
	16.4
	16.9
	
	0.45
	
	46
	51
	48
	
	49
	48
	
	49
	48
	
	0.9

	C18:4n-3
	tr
	tr
	tr
	
	tr
	tr
	
	tr
	tr
	
	
	
	0.14
	0.23
	0.05
	
	0.09
	0.19
	
	0.11
	0.17
	
	0.030
	
	0.42
	0.47
	0.28
	
	0.37
	0.41
	
	0.39
	0.39
	
	0.031

	C20:3n-33
	0.55
	0.55
	0.72
	
	0.67
	0.54
	
	0.57
	0.65
	
	0.064
	
	1.89
	2.22
	2.12
	
	2.03
	2.12
	
	2.09
	2.06
	
	0.069
	
	1.25
	1.37
	1.28
	
	1.29
	1.31
	
	1.31
	1.29
	
	0.033

	C20:5n-3
	0.45
	tr
	0.44
	
	0.33
	0.31
	
	0.13a
	0.51b
	
	0.106
	
	0.90
	0.74
	0.72
	
	0.82
	0.76
	
	0.78
	0.79
	
	0.036
	
	0.80
	0.89
	0.81
	
	0.87
	0.79
	
	0.82
	0.85
	
	0.031

	C22:5n-3
	1.64
	1.39
	1.66
	
	1.62
	1.51
	
	1.37
	1.76
	
	0.101
	
	6.48
	6.23
	6.12
	
	6.44
	6.12
	
	6.20
	6.43
	
	0.157
	
	5.5
	5.8
	5.7
	
	5.7
	5.7
	
	5.7
	5.7
	
	0.05

	C22:6n-3
	2.39
	2.63
	2.18
	
	2.19
	2.61
	
	2.43
	2.37
	
	0.292
	
	3.43
	3.15
	2.99
	
	3.25
	3.12
	
	3.05
	3.32
	
	0.084
	
	1.82
	1.98
	1.86
	
	1.89
	1.88
	
	1.83
	1.95
	
	0.055

	Total n-3 PUFA3
	19.0
	15.4
	31.8
	
	19.8
	24.4
	
	16.2
	28.0
	
	4.05
	
	30
	29
	29
	
	30
	29
	
	29
	30
	
	0.7
	
	56
	62
	58
	
	59
	58
	
	59
	58
	
	1.0

	Total PUFA4
	610
	530
	660
	
	630
	570
	
	550a
	650b
	
	25.7
	
	1420
	1360
	1360
	
	1390
	1370
	
	1370
	1390
	
	24
	
	1140
	1200
	1120
	
	1150
	1150
	
	1160
	1150
	
	17

	t9,t12-18:23
	0.99
	1.02
	1.15
	
	1.06
	1.05
	
	1.06
	1.05
	
	0.035
	
	10.3
	10.8
	10.5
	
	10.7
	10.4
	
	10.6
	10.5
	
	0.18
	
	2.41
	2.35
	2.44
	
	2.33
	2.47
	
	2.44
	2.36
	
	0.056

	c9,t12-18:24
	1.28
	0.93
	1.35
	
	1.41
	0.96
	
	1.02
	1.35
	
	0.126
	
	1.48
	1.48
	1.49
	
	1.50
	1.46
	
	1.49
	1.48
	
	0.027
	
	1.64
	1.73
	1.69
	
	1.66
	1.71
	
	1.69
	1.68
	
	0.034

	t9,c12-18:2
	0.79
	0.50
	0.84
	
	0.91
	0.51
	
	0.59
	0.83
	
	0.115
	
	0.83
	0.88
	0.88
	
	0.89
	0.84
	
	0.89
	0.84
	
	0.049
	
	0.23ab
	0.08a
	0.36b
	
	0.18
	0.26
	
	0.26
	0.18
	
	0.044

	Total trans 18:23
	3.00
	2.42
	3.26
	
	3.33
	2.45
	
	2.65
	3.14
	
	0.248
	
	12.6
	13.1
	12.9
	
	13.1
	12.7
	
	12.9
	12.8
	
	0.18
	
	4.3
	4.2
	4.5
	
	4.2
	4.4
	
	4.4
	4.2
	
	0.10

	c9,t11-CLA
	tr
	n.d.
	0.8
	
	0.3
	0.3
	
	0.5
	tr
	
	0.25
	
	1.06
	0.89
	0.84
	
	0.89
	0.97
	
	0.89
	0.97
	
	0.054
	
	0.89
	0.80
	0.74
	
	0.82
	0.80
	
	0.82
	0.80
	
	0.024

	t10,c12-CLA56
	n.d.
	tr
	0.2
	
	n.d.
	0.2
	
	0.1
	tr
	
	0.08
	
	0.13
	0.17
	0.20
	
	0.17
	0.16
	
	0.14
	0.19
	
	0.015
	
	0.25
	0.24
	0.26
	
	0.26
	0.25
	
	0.24
	0.26
	
	0.006

	ditrans CLA
	0.40
	0.38
	0.73
	
	0.50
	0.50
	
	0.28
	0.73
	
	0.132
	
	0.64a
	0.66a
	0.83b
	
	0.70
	0.73
	
	0.71
	0.72
	
	0.017
	
	0.62
	0.65
	0.70
	
	0.65
	0.66
	
	0.65
	0.66
	
	0.016

	Total CLA
	0.41
	0.39
	1.15
	
	0.52
	0.78
	
	0.52
	0.78
	
	0.202
	
	1.83
	1.72
	1.87
	
	1.75
	1.86
	
	1.74
	1.87
	
	0.065
	
	1.57
	1.61
	1.71
	
	1.60
	1.66
	
	1.63
	1.63
	
	0.045

	trans 18:1
	9.2
	7.5
	11.4
	
	10.3
	8.4
	
	8.2
	10.5
	
	0.94
	
	10.0
	9.4
	9.3
	
	9.4
	9.8
	
	9.7
	9.5
	
	0.36
	
	7.4
	7.6
	6.7
	
	7.3
	7.1
	
	7.5
	7.0
	
	0.15

	Total trans FA4
	12.6
	10.3
	15.6
	
	14.2
	11.5
	
	11.4
	14.3
	
	1.25
	
	24
	24
	24
	
	24
	24
	
	24
	24
	
	0.5
	
	13.2
	13.3
	12.9
	
	13.1
	13.2
	
	13.5
	12.8
	
	0.24


Abbreviations: FSO, fresh sunflower oil; PSO, peroxidized sunflower oil; OSO, oxidized sunflower oil; TA, α-tocopheryl acetate; SE, standard error of the global least-squares means; FA, fatty acids; SFA, saturated fatty acids; MUFA, monounsaturated fatty acids; PUFA, polyunsaturated fatty acids; Total trans 18:2, sum of geometrical isomers of linoleic acid; Ditrans-CLA, mixture of ditrans CLA isomers; Total trans FA, sum of FA containing at least one trans double bond; n.d., not detected; tr, traces. 1 Values correspond to least-squares means obtained from multifactor ANOVA (n=48 for plasma, n=48 for liver and n=48 for raw meat).2 Fatty acid composition expressed as mg FA/L plasma, mg of FA/100 g of liver or mg of FA/100 g of meat. 3 In meat, interaction between added oil x Zn supplementation was significant at P≤0.01.4 In meat, interaction between added oil x Zn supplementation was significant at P≤0.05. 5 In liver, interaction between added oil x Zn supplementation was significant at P≤0.05. 6 In liver, interaction between added oil x TA supplementation was significant at P≤0.01. a,b Values in the same row for a certain factor for the same sample bearing no common letters are statistically different (P≤0.05). P values were obtained from multifactor ANOVA (n=48 for plasma, n=48 for liver, n=48 for meat). Letters were obtained by means of the Scheffé’s test (=0.05).

Table 7. Effect of the level of oxidation of the oil added to feeds and the dietary supplementation with Zn (0 or 200 mg/kg; added as zinc oxide) on the fatty acid composition of raw rabbit meat (mg of fatty acid/100 g of meat)1 
	
	
	
	FSO
	
	PSO
	
	OSO

	
	
	P
	0Zn
	200Zn
	
	0Zn
	200Zn
	
	0Zn
	200Zn

	C12:0
	**
	6.0
	5.8
	
	6.6
	5.1
	
	5.0
	6.3

	C14:0
	**
	42
	37
	
	44
	39
	
	34
	43

	C15:0 
	**
	13.4
	12.2
	
	14.2
	12.8
	
	11.5
	13.7

	iso-16:0
	**
	3.3
	3.0
	
	3.5
	3.2
	
	2.7
	3.5

	C16:0 
	*
	550
	490
	
	580
	510
	
	470
	560

	C17:0 
	**
	16.2
	15.0
	
	17.2
	15.6
	
	14.5
	16.6

	C18:0 
	**
	195
	178
	
	206
	189
	
	173
	201

	C20:0 
	*
	1.01
	0.65
	
	1.11
	0.86
	
	0.78
	1.08

	C22:0 
	**
	1.53
	1.37
	
	1.59
	1.47
	
	1.47
	1.59

	C24:0 
	*
	1.18
	1.06
	
	1.19
	1.10
	
	1.12
	1.26

	Total SFA 
	**
	830
	750
	
	880
	780
	
	720
	860

	C16:1n-9 
	**
	7.5
	7.1
	
	8.1
	7.1
	
	6.7
	8.0

	C18:1n-9 
	*
	490
	450
	
	510
	450
	
	440
	500

	C20:1n-9 
	*
	6.1
	5.5
	
	6.3
	5.8
	
	5.4
	6.2

	C24:1n-9
	
	0.77
	0.64
	
	0.88
	0.77
	
	0.83
	0.80

	C16:1n-7
	
	50
	41
	
	47
	38
	
	38
	47

	C18:1n-7 
	*
	26
	24
	
	27
	25
	
	23
	27

	Total MUFA 
	*
	580
	530
	
	600
	530
	
	510
	590

	C18:2n-6 
	**
	1020
	950
	
	1080
	990
	
	900
	1030

	C18:3n-6 
	*
	2.06
	2.0
	
	2.21
	2.0
	
	1.82
	2.06

	C20:2n-6
	
	12.6
	11.4
	
	13.1
	12.3
	
	11.3
	12.3

	C20:3n-6
	
	6.71
	6.39
	
	7.02
	6.87
	
	6.27
	6.69

	C20:4n-6
	
	51
	51
	
	54
	53
	
	50
	52

	C22:4n-6
	
	18.4
	18.1
	
	19.0
	18.9
	
	17.9
	18.5

	C22:5n-6
	
	6.6
	6.5
	
	6.8
	6.7
	
	6.5
	6.7

	Total n-6 PUFA 
	**
	1120
	1050
	
	1180
	1090
	
	990
	1130

	C18:3n-3 
	**
	48
	44
	
	55
	48
	
	44
	52

	C18:4n-3
	
	0.44
	0.39
	
	0.44
	0.51
	
	0.29
	0.27

	C20:3n-3 
	**
	1.36
	1.15
	
	1.40
	1.33
	
	1.17
	1.39

	C20:5n-3
	
	0.85
	0.75
	
	0.84
	0.93
	
	0.76
	0.86

	C22:5n-3
	
	5.5
	5.5
	
	5.9
	5.7
	
	5.6
	5.8

	C22:6n-3
	
	1.84
	1.80
	
	1.89
	2.08
	
	1.76
	1.96

	Total n-3 PUFA
	**
	58
	54
	
	65
	58
	
	54
	62

	Total PUFA
	*
	1180
	1100
	
	1240
	1150
	
	1050
	1190

	t9,t12-18:2
	***
	2.66
	2.15
	
	2.50
	2.20
	
	2.16
	2.72

	c9,t12-18:2 
	*
	1.67
	1.60
	
	1.81
	1.64
	
	1.58
	1.81

	t9,c12-18:2
	
	0.31
	0.14
	
	0.08
	0.08
	
	0.38
	0.34

	Total trans 18:2
	**
	4.6
	3.9
	
	4.4
	3.9
	
	4.1
	4.9

	c9,t11-CLA
	
	0.92
	0.86
	
	0.87
	0.73
	
	0.68
	0.81

	t10,c12-CLA
	
	0.24
	0.26
	
	0.25
	0.23
	
	0.24
	0.28

	ditrans CLA
	
	0.65
	0.58
	
	0.65
	0.64
	
	0.66
	0.75

	Total CLA
	
	1.67
	1.48
	
	1.65
	1.57
	
	1.58
	1.83

	trans 18:1
	
	7.9
	6.8
	
	7.9
	7.2
	
	6.6
	6.9

	Total trans FA
	*
	14.3
	12.2
	
	14.0
	12.7
	
	12.3
	13.6


See Table 6 for abbreviations. 
1 Interaction between oil added to feeds and Zn supplementation significant at * P≤0.05, **P≤0.01, *** P≤0.001. P values were obtained from multifactor ANOVA (n=48). Values given are least-squares means obtained from multifactor ANOVA (n=48). 

Table 8. Changes in fatty acid composition (mg of fatty acid/100 g of meat) after cooking vacuum-packed rabbit meat1. 
	
	Raw meat
	Cooked meat
	SE

	C12:0
	5.8
	5.8
	0.12

	C14:0
	40
	39
	0.8

	C15:0
	13.0
	12.8
	0.17

	iso-16:0
	3.2
	3.1
	0.06

	C16:0
	530
	520
	8

	C17:0
	15.9
	15.5
	0.18

	C18:0
	191
	186
	2.2

	C20:0
	0.91
	0.81
	0.034

	Total SFA
	800
	790
	12

	C16:1n9
	7.4
	7.1
	0.11

	C18:1n9
	480
	460
	7.3

	C20:1n9
	5.0
	5.8
	0.09

	C16:1n7
	43
	43
	1.5

	C18:1n7
	25
	25
	0.3

	Total MUFA
	560
	550
	9

	C18:2n-6
	990b
	940a
	12

	C18:3n-6
	2.02b
	1.85a
	0.025

	C20:2n-6
	12.2b
	11.5a
	0.16

	C20:3n-6
	6.7b
	6.0a
	0.07

	C20:4n-6
	52b
	45a
	0.5

	C22:4n-6
	18.5b
	15.9a
	0.18

	C22:5n-6
	6.6b
	5.5a
	0.07

	Total n-6 PUFA
	1090b
	1020a
	13

	C18:3n-3
	49b
	44a
	0.7

	C18:4n-32
	0.39a
	0.50b
	0.017

	C20:3n-3
	1.30b
	1.14a
	0.026

	C20:5n-3
	0.83b
	0.78a
	0.016

	C22:5n-3
	5.7b
	4.6a
	0.06

	C22:6n-3
	1.89b
	1.47a
	0.036

	Total n-3 PUFA
	59b
	53a
	0.8

	Total PUFA
	1150b
	1070a
	13

	t9,t12-18:2
	2.40
	2.40
	0.039

	c9,t12-18:2
	1.69
	1.69
	0.024

	t9,c12-18:2
	0.22a
	0.62b
	0.031

	Total trans 18:2
	4.3
	4.5
	0.08

	c9,t11-CLA
	0.81b
	0.74a
	0.014

	t10,c12-CLA3
	0.25b
	0.16a
	0.009

	ditrans CLA
	0.66a
	1.01b
	0.022

	Total CLA
	1.63
	1.77
	0.040

	trans 18:1
	7.2
	7.0
	0.10

	Total trans FA
	13.2
	13.3
	0.19


See Table 6 for abbreviations.
1 Values correspond to least-squares means obtained from multifactor ANOVA (n=96, 48 raw meat samples and 48 cooked meat samples). 

2 Interaction between cooking x added oil significant at P≤0.05. 

3 Interaction between cooking x TA supplementation significant at P≤0.05. 

a,b  Values in the same row for a certain factor bearing no common letters are statistically different (P≤0.05). P values were obtained from multifactor ANOVA (n=96). Letters were obtained by means of the Scheffé’s test (α=0.05).


