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Abstract (section titles: Times New Roman, 12, bold)
The objective of this work was to compare Cantal cheeses obtained either from cows fed a hay-based diet (H) or grazing 2 different mountain grasslands: a very diversified pasture  of 12.5 ha managed under a continuous mode (E) and a less diversified pasture of 7.7 ha, an old temporary grassland managed under a rotational mode (R). A total of 36 Montbeliarde cows was used. Cheese manufacture was achieved during 3 consecutive days in early June, early July and late August. Both the sensory panel and the instrumental measurements indicated that H cheeses were on average, firmer, less melting and less yellow than pasture ones but no differences could be evidenced between E and R cheeses. In parallel, total SFA and MUFA were respectively higher and lower in H milks than in pasture milks (+8.3 g/100g fat and -7.8 g/100g fat respectively). Vaccenic and oleic acid, PUFA and cheese colour decreased during the season in E while they remained constant in R because of a combined effect of the grass development stage and the cows’ grazing selection. ....

...(200 word maximum; Times New Roman, 12)
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Introduction (section titles: Times New Roman, 12, bold)
Changes in cheese characteristics are frequently reported by cheese-makers as related to the type of forage supplied to dairy cows. On this basis, several studies have been carried out to identify, quantify and understand the potential effects of animal feeding on milk fatty acid (FA) profile and cheese sensory properties. The effects of forage type (maize silage, hay, grass silage, pasture) are now well known (Chilliard et al., 2007; Martin et al., 2005). However, even if differences in milk FA profile between pasture types have been proven (Falchero et al., 2008) little is known about the relative importance of the grassland type on cheese sensory proprieties, especially under experimental conditions ... 

The aim of this work was ...

... ...(text format: Times New Roman, 12)
Material and methods (section titles: Times New Roman, 10, bold)
The experiment was carried out at INRA experimental farm of Marcenat (mountain area of central France) where three equivalent groups of Montbeiliarde dairy cows of which: the first group (H) was kept indoors and fed with a concentrate and hay-based diet; the second one (E) exploited, by continuous grazing at low stocking density (0.96 LU/ha), a species-rich pasture (74 species) with vegetation within the plot (12.5 ha) belonging to both a fertile and a poor type; the third one (R) exploited by rotational grazing at higher stocking density (1.56 LU/ha) an old hay grassland (7.7ha), less species diverse (31 species). .......

... ...(text format: Times New Roman, 12)
Results and discussion (section titles: Times New Roman, 12, bold)
Milk fat, protein and calcium content increased during the season because of the evolution of the stage of lactation (Table 1). Milk protein was significantly lower in E (32.9 g/l on average) than R (34.1 g/l) and H (34.1 g/l), especially during P2 and P3, probably because of the lower grass quality or low energy intake. Consequently E milk had higher fat/protein ratios as compared to R and H (1.23, 1.14 and 1.13, respectively), mainly because the ratio with E increased during the season. The high urea content observed in R (436 mg/l) revealed a high nitrogen intake. Milk phosphorous was higher in E than in H milk, with intermediate values for R milk (0.81, 0.78 and 0.79 g/l, respectively). During P2 and P3, the re-growth of the already grazed patches was not sufficient to cover animal requirements so that cows also had to exploit mature patches which resulted in decreased quality and consequently PUFA intake (Coppa et al., 2009). The oleic/palmitic acids ratio, which is a good indicator of milk fat melting point was higher in E and R milk than in H milks (0.84, 0.78 and 0.54 for E, R and H, respectively; figure 1). Cheese pH and DM contents did not vary with treatment and period, while fat/DM ratio was higher in E than in R and H cheese (53.1, 51.8 and 51.5 for E, R and H, respectively), because of the higher fat/protein ratio in E. The trend of calcium and phosphorous in cheese was similar to the one in milk (Ca: 0.58, 062, 0.66% and P: 0.42, 0.44, 0.47 % in E, R and H in cheese, respectively). The panel test showed that H cheeses were firmer (5.8 for H and 5.1 for E and R) and less melting (4.6, 4.5 and 4.1 scores for E, R and H, respectively) than E and R ones. In parallel, on average, the instrumental texture measurement indicated that a 7.19 N/cm² force on H wheels was necessary to obtain 50%  deformation of the samples while 4.74 and 5.62 N/cm² were sufficient on E and R respectively. The firmer texture of hay-based diet vs pasture cheeses had been already observed by Martin et al. (2005), in relation to the higher melting point of H milk fat. ... ...(text format: Times New Roman, 12)
Table 1: Seasonal variation of milk and cheese characteristics according to diet. ...(figure and tables titles form: Times New Roman, 12, italics) N.B. Please explain in the legend all the abbreviation reported in figure or table 
	
	E
	
	R
	
	SEM
	
	Effect

	
	P1
	P2
	P3
	 
	P1
	P2
	P3
	 
	
	 
	T
	P
	TxP

	Milk characteristics
	
	
	
	
	
	
	
	
	
	
	
	
	

	   Fat (g/l)
	38.9
	39.3
	43.5
	
	37.0
	39.1
	40.4
	
	0.46
	
	ns
	**
	ns

	   Protein (g/l)
	33.2a
	32.2b
	33.4a
	
	33.0b
	34.3a
	35.3a
	
	0.31
	
	*
	**
	*

	Cheese characteristics
	
	
	
	
	
	
	
	
	
	
	
	
	

	   DM (%)
	61.4
	62.2
	60.7
	
	61.0
	61.5
	60.5
	
	0.28
	
	ns
	ns
	ns

	   Fat/DM
	52.7
	52.8
	53.9
	
	52.2
	51.6
	51.6
	
	0.21
	
	***
	ns
	t

	   Strength (N/cm²) for 50%  
	4.81
	5.19
	4.23
	 
	4.53
	6.11
	6.21
	 
	0.30
	 
	**
	ns
	ns

	   Yellow index (b)
	22.8
	22.6
	19.9
	
	21.6
	23.1
	22.1
	
	0.51
	
	***
	**
	t

	Cheese sensory properties (0-10)
	
	
	
	
	
	
	
	
	
	
	
	
	

	   Firm texture
	5.43a
	4.93c
	5.00bc
	 
	4.86d
	5.14b
	5.28ab
	 
	0.07
	 
	***
	ns
	**

	   Soft texture
	3.96
	3.81
	4.35
	
	4.28
	4.34
	5.23
	
	0.13
	
	*
	*
	ns

	   Melting texture
	4.60
	4.49
	4.80
	
	4.49
	4.68
	4.27
	
	0.07
	
	**
	ns
	ns

	   Paste colour
	7.24a
	6.36b
	5.64c
	
	6.14b
	5.93bc
	6.72ab
	
	0.05
	
	***
	**
	***


...Table form:  Times New Roman, 10)
Figure 1: Seasonal variation of milk fatty acid profile according to diet. E = continuous grazing system; R = rotational grazing system; H = Hay-based diet; T = treatment; P = period; I = interaction TxP. ...(figure and tables titles form: Times New Roman, 12, italics)
N.B. Please explain in the legend all the abbreviation reported in figure or table 
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Indeed, the proportions of FA having a high melting point (C14:0; C16:0; C18:0) and a low melting point (MUFA and PUFA) were higher and lower in H milks, respectively. The higher Ca and P content of the cheese from pastures (E and R) and the higher fat/DM content of E cheese could have re-enforced the effect of milk FA composition. 

Conclusions (section titles: Times New Roman, 12, bold)
The experiment confirmed that cheese texture and colour are affected by cows’ diet (hay vs pasture) and that milk FA profile may affect texture. ......
... ...(text format: Times New Roman, 12)
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