Fatty acid profile of milk from dairy cows fed hazelnut skin
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Introduction. Hazelnut (Corylus avellana L.) skin (HS), a discarded by-product of roasting, is a rich source of fiber, fat (mainly oleic acid), and natural phenolic compounds, thus possessing a good energy density and a strong antioxidant asset [1,2]. Recent studies evaluated the potential use of HS for the enhancement of the nutritional value of food for human consumption [3,4]. Only scant information is currently available on the use of HS as feed ingredient for livestock [5]. The aim of this study was to assess the effect of the inclusion of HS in the diet of dairy cows on the fatty acid (FA) composition of milk fat.
Animals, material and methods. Twenty-six mid-lactating pluriparous Aosta Red Pied cows were divided into two groups and fed for 47 days two isonitrogenous and isoenergetic diets. The first group (control, CON) was fed with 15 kg of hay and 6 kg of concentrate; the second group (hazelnut skin, HS) was fed with 15 kg of hay, 5 kg of concentrate and 1 kg of hazelnut skin (per kg DM: 62 g CP; 224 g EE; 530 g NDF; NEL: 2.58 Mcal). After two weeks of adaptation to the diets, individual milk samples were collected four times during the trial and analyzed for their FA profile [6]. Data were statistically treated as a repeated measure design. Significance was set at p<0.05.
Results and discussion. Results are presented in Table 1. The dietary inclusion of HS decreased (p<0.001) the concentrations of lauric, myristic, palmitic and (-linolenic acids, as well as those of the total saturated fatty acids (SFA) and total branched chain fatty acids (BCFA) in milk fat. Mainly as a consequence of the noticeable oleic acid content of HS and the known metabolic pathways of the biohydrogenation of this FA operated by the rumen microflora [7], increased concentrations of stearic, oleic trans-FA (both octadecenoic and octadecadienoic ones), total monounsaturated (MUFA), total polyunsaturated (PUFA) and total conjugated linoleic acids (CLA) were observed in HS milk when compared to CON milk. The n6/n3 PUFA ratio of milk worsened with the dietary inclusion of HS, but remained within the optimum range (≤4) for human consumption.
Table 1. Selected fatty acids (g/100 g fat) in milk fat of cows fed the CON and HS diets.
	Fatty acid
	
	CON
	HS
	
	DT#
	
	
	Fatty acid
	
	CON
	HS
	
	DT#

	C12:0
	
	2.64
	1.79
	
	***
	
	
	( SFA
	
	50.31
	44.85
	
	***

	C14:0
	
	9.31
	7.35
	
	***
	
	
	HSFA
	
	61.09
	47.49
	
	***

	C16:0
	
	21.22
	16.32
	
	***
	
	
	( BCFA
	
	2.06
	1.73
	
	***

	C18:0
	
	5.87
	9.65
	
	***
	
	
	( C18:1 t
	
	1.50
	2.85
	
	***

	C18:1 c9
	
	11.19
	17.45
	
	***
	
	
	( MUFA
	
	16.01
	23.29
	
	***

	C18:1 t10-11
	
	0.98
	1.57
	
	***
	
	
	( C18:2 t
	
	0.79
	0.97
	
	***

	C18:2 n6
	
	0.79
	0.87
	
	**
	
	
	( CLA
	
	0.37
	0.46
	
	***

	C18:2 c9t11
	
	0.35
	0.44
	
	***
	
	
	( PUFA
	
	2.14
	2.31
	
	***

	C18:3 n3
	
	0.42
	0.36
	
	***
	
	
	n6/n3 PUFA
	
	2.34
	3.61
	
	***


**p < 0.01; ***p < 0.001; # DT, dietary treatment.
Conclusion. Data suggest that it could be possible to add economic value to waste from the hazelnut industry by using hazelnut skin to increase the energy density of diets destined to dairy cows, with expected significant impacts on the nutraceutical quality of the lipid fraction of milk fat.
References: [1] Taş and Gökmen (2015) J. Food Compos. Anal. 43: 203-208; [2] Del Rio et al. (2011) J. Agric. Food Chem. 59: 9935-9941; [3] Zeppa et al. (2015) J. Sci. Food Agric. 95: 1678-1688; [4] Bertolino et al. (2015) LWT - Food Science and Technology 63: 1145-1154; [5] Cetinkaya and Kuleyin (2016) Int. J. Agr. Biosyst. Eng. 10(5): 319-322. [6] Renna et al. (2016) J. Dairy Res. 83: 28-34; [7] Wu et al. (2016) PLoSONE 11(6): e0156835.
