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Abstract 
Chilote sheep are a native breed from Chiloé Archipelago in the southern Chile. They are descen- 
dants from sheep originally introduced by the Spaniards in the 1600s, and then evolved in a harsh 
environment in relative isolation from the continent. There is little information about the quality 
of the meat of the Chilote lambs (Ch). The objective of this study was to compare the quality of Ch 
lamb meat with two types of marginal pastures. The two treatments were: 1) Ch lambs, natura- 
lized grassland (n = 13) and 2) Ch lambs, rangeland (n = 11). Rangeland is composed of both 
grasses and native shrubs. All lambs were kept with their mothers until slaughter at 90 days of age. 
Instrumental color, shear force, pH levels, and chemical and fatty acid content were analyzed. The 
pasture type did affect the results, given that Ch lambs fed on naturalized pasture had a lower 
shear force and higher intramuscular fat levels whereas Ch lambs fed on rangeland pasture show- 
ed higher percentages of n-3, n-6 fatty acids and Polyunsaturated fatty acids. However, the con- 
centrations of fatty acids were similar in both groups. The results indicated some evidences that 
the type of pasture of Chiloe archipelago confers specific differences of quality that could form the 
basis to generate a premium product. 
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1. Introduction 
In recent years, meat quality has gained greater importance in consumers, producers and the industry [1]. Meat 
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quality is evaluated by consumers by means of a series of factors, such as visual and sensorial properties and 
safety [2]. However, quality can also be determined more objectively through properties of the meat, like pH 
level [3], color [4], tenderness [1] and chemical composition. More attention is also paid to fatty acid concentra- 
tions given their importance for human health [5]. 

The age, sex, and breed of the animal and the type of feed are some of the factors that can affect the quality of 
the sheep meat [6]-[10]. The pH level of the lamb meat does not appear to be affected by feed type [11]. How- 
ever, color is affected, presenting a darker color when the animal has been fed by grazing compared with the 
meat of animals fed with concentrates [4]. Likewise, the meat of lambs fed with concentrates is tenderer owing 
to more fattening [12]. The fatty acid profile can also be altered by the type of feed. Animals fed by grazing 
have higher concentrations of polyunsaturated fatty acids [13] [14]. As well, grazing systems increase concen- 
trations of conjugated linoleic acid (CLA), which has been shown to have anticancer, anti-diabetes and anti- 
adipogenic effects among others [14] [15]. Although there are different feeding systems (concentrates, pasture 
or mixed), pasture-based feeding has acquired importance because resulting meat products are viewed by con- 
sumers as more natural, healthier, less contaminated and more respectful to animal welfare [16] [17]. Because of 
this perception, there have been several studies [18]-[20] to determine if the type of pasture and pasture compo- 
sition affects the quality of ovine meat. To date, there is little information about Chilote lamb meat quality. In 
addition, there is relatively little information available on the differences in lamb meat quality produced on mar- 
ginal pastures. In this sense, the aim of the present study was to determine the effect of feeding on two types of 
marginal pastures on the main indicators of quality in ovine meat of sheep raised in the Chiloe archipelago. 

2. Materials and Methods 
2.1. Animals and Experimental Design 
The study was carried out at the Butalcura INIA Experimental Center (latitude 42˚15'S; longitude 73˚39'W) on 
Chiloé Island. The island has a mean annual rainfall of 2.070 mm, with mean temperatures of 10.7˚C. The assay 
was conducted from September to December 2011. 

Twenty-four lambs were selected from the offspring of a group of 180 females of Chilote breed that had been 
estrus synchronized with an intravaginal device (Easy-Breed CIDR®, Pzifer®). All were males, with no more 
than 48 h difference in age. All the lambs were from single-offspring births and all the lambs had the same male 
parent. The lambs were kept with their mothers until they were slaughtered at approximately 90 days of age. The 
animals were assigned to one of two experimental groups according to their birth weight. The first group was 
composed of 13 Ch lambs and the second of 11 Ch lambs. 

Experimental group 1 was fed on naturalized pasture with seven-day rotational grazing in one-hectare pad- 
docks with an animal load of five sheep per hectare. Experimental group 2 was fed on rangeland pasture with a 
five-day rotational grazing in one-hectare paddocks. The animal load was five sheep per hectare. Table 1 shows 
the botanical composition of the two types of pasture. Proximal chemical and botanical analyses were made pe- 
riodically of both pasture types, with a total of 8. Samples were cut from ground level from 1-m-long by 0.5- 
meter-wide exclusion cages. The samples were then sent to the INIA Remehue Animal Nutrition and Environment 

 
Table 1. Botanic composition of naturalized and rangeland type pasture expressed as percen- 
tage/100 grams of sample.                                                           

 Pasture 

Botanic composition (%) Naturalized Rangeland 

Agrostis capillaris L. 8.76 12.20 

Berberis buxifolia Lam. 0.00 1.06 

Gaultheria phillyreifolia (Pers.) Sleumer 0.00 38.24 

Holcus lanatus L. 77.68 24.33 

Lolium perenne L. 4.76 0.00 

Plantago lanceolata L. 2.82 6.44 

Trifolium repens L. 1.65 1.42 

Others 4.33 16.31 
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Laboratory in Osorno, Chile. 

2.2. Slaughter and Instrumental Measurements 
Once the lambs had been weaned they were weighed to obtain their live weight (LW) and were then taken to a 
commercial slaughterhouse (MAFRISUR®, Osorno, Chile) 24 h before slaughter, with access to water ad libi- 
tum. The lambs were slaughtered by stunning and then skinned and eviscerated. The carcasses were kept in cold 
storage for 24 h at 4˚C ± 2˚C. Afterwards, the carcasses were cut lengthwise along vertebral column into half 
carcasses (right and left) and then deboned. Following deboning, instrumental color was measured (24 h) with 
the CIELAB system [21] (D65; 10˚C) with a colorimeter (CR-400, Konica Minolta, Japan) in the left longissimus 
dorsi muscle at the level of the 9th to 13th vertebras. Color measurement was also employed to determine the 
chromaticity. The muscles were subsequently vacuum packed and frozen at −18˚C ± 2˚C until analysis at the 
Food Quality and Sensorial Analysis Laboratory of INIA Remehue. 

2.3. Color, pH and Texture 
The samples were thawed for analysis for 48 h at 4˚C ± 2˚C, after which instrumental color was measured again 
(PF). The samples were then kept at room temperature for 30 minutes before measuring pH levels with a pH- 
meter (HI 99163, HANNA Instruments, Spain) with a penetration electrode (FC 232, HANNA Instruments, 
Spain). 

To analyze texture, the samples were cut into 3-cm steaks and the external fat was removed. The steaks were 
cooked in an oven at 170˚C until reaching a central temperature of 73˚C ± 1˚C (approximately 15 minutes). Af- 
ter being cooked, the steaks were chilled at 4˚C ± 2˚C for 24 h. Some 6 to 10 1.3-cm circular specimens were 
extracted with a hollow punch to measure shear force with a Texture Analyzer (TA-XT2i, Stable Micro Sys- 
tems, United Kingdom) using the Warner-Bratzler method (WBSF) [22] at a crosshead speed of 1 mm/s, yield- 
ing the shear force (kgf). 

2.4. Chemical Analysis 
Some 100 g of sample were chemically analyzed at the Animal Nutrition and Environment Laboratory of INIA 
Remehue in Osorno, Chile. The variables analyzed were intramuscular Fat (IMF) and the minerals phosphorous 
(P), calcium (Ca), magnesium (Mg), sodium (Na), and potassium (K), expressed as percentages of wet matter. 
As well, the minerals zinc (Zn), copper (Cu), iron (Fe), manganese (Mn) and boron (B) expressed as parts per 
million (ppm) of the sample. In order to quantify Intramuscular Fat (IMF) from meat samples, all external fat 
was removed from meat samples. Samples were dried at 60˚C ± 2˚C by 48 h and ground before analysis. IMF 
was measured by Soxhlet extraction 920.39 method [23] whereas Atomic absorption spectrophotometry was 
used for the mineral analysis in accordance with Sadzawka, 2007 [24]. 

To determine the fatty acid, 10 g of fresh sample was for content in the meat, and 35 gr to determine the con- 
tent in fresh pasture. Fat extraction method was performed according to Bligh and Dyer, 1959 [25] and modified 
by Lumley and Colwell, 1991 [26]. In the case of the meat the methylation was done in accordance with Ichiha- 
ra, 1996 [27] whereas Hartman and Lago, 1973 [28] was used for the pasture samples. The samples were ana- 
lyzed with gas chromatography (Shimadzu model GC 2010 Plus) equipped with an FID detector. A capillary 
column (SPtm-2560, Sigma-Aldrich, USA, 100 m × 0.25 mm × 0.2 µm) was used for gas separation, with an ini- 
tial oven temperature of 140˚C, increasing by 4˚C∙min−1 until reaching 240˚C. The temperatures of the injector 
and detector were 260˚C, using helium as a gas carrier at a flow rate of 0.5 mL∙min−1, with a split of 100:1. The 
external standard used was a mix of fatty acid methyl esters (Supelco 37 Component FAME Mix, Supelco Ana- 
lytical, USA), CLA ethyl ester (9c,11tr-Octadecadienoic, Larodan Fine Chemicals, Sweden), trans-11-vaccenic 
methyl ester (Perkin Elmer, USA), PUFA-2 (Supelco Analytical, USA) and C19 as an internal standard (NU- 
CheckPrep, INC, Elysian, USA). 

2.5. Statistical Analysis 
Data were analysed by ANOVA with type of diet was considered as fixed effect. In the case of instrumental 
color, type diet and time were considered as fixed effects. The analyses were perfomed in the Statgraphics Cen- 
turion XV program, version 15.02.6 (StatPoint, 2007). 
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3. Results and Discussion 
3.1. Pastures 
Table 2 presents the results of the proximal chemical analysis and the percentages of the different fatty acids for 
the two pasture types of the two pasture types. There were significant differences (P < 0.05) for all the variables 
analyzed except NDF (%) and ash (%). The naturalized pasture had a lower DM (%) than the rangeland pasture 
but higher values for the other variables, most notably the higher percentage of EE. There were significant dif- 
ferences (P < 0.05) for all the fatty acids analyzed with the exception of C18:2 n-6c. Naturalized pasture had a 
higher percentage of C18:3 n-3 whereas the rangeland pasture had a higher percentage of C18:1 n-9c. 

The differences in the percentages of the different types of fatty acid owing pasture types could be associated 
with the botanic composition of the pastures (Table 1) [18]. The fatty acid levels obtained with naturalized pas- 
ture were similar those obtained with different pasture types by Aurousseau, 2004 [29], Lourenço, 2007 [18], 
and Prache, 2011 [20], with the exception of palmitic acid, which presented higher values with both pasture 
types. Likewise, Aurousseau, 2007 [7] found markedly lower values for all the fatty acids analyzed in meat of 
animals fed on natural pasture. Macías, 2011 [30] reported similar palmitic acid values in a naturalized pasture 
to what we found for rangeland pasture. 

3.2. Effect of Type of Pasture 
Table 3 shows the LW, WCW and CCW values, which were discussed previously by Ramírez-Retamal, 2013 
[31]. 

 
Table 2. Average and standard deviation of proximal chemical analyses and fatty acid profiles (% of 
total fatty acids) of naturalized and rangeland pasture.                                         

 Pasture 
Chemical analysis Naturalized Rangeland 

DM (%) 16.3 ± 2.96b 23.77 ± 4.88a 
CP (%) 20.33 ± 3.69a 12.61 ± 2.52b 
Dig (%) 77.81 ± 10.27a 56.98 ± 10.24b 

ME (Mcal/kg) 2.57 ± 0.28a 1.93 ± 0.3b 
NDF (%) 52.11 ± 4.19 54.97 ± 2.72 
Ash (%) 8.51 ± 1.99 7.73 ± 1.19 
EE (%) 2.16 ± 0.24a 1.63 ± 0.25b 
DV (%) 70.48 ± 8.75a 50.93 ± 9.26b 
N (%) 3.25 ± 0.59a 2.01 ± 0.41b 

Fatty acids (%)   
C16 21.22 ± 3.83b 31.40 ± 4.13a 
C18 3.17 ± 0.67b 6.33 ± 1.74a 

C18:1 n-9c 4.41 ± 1.55b 10.10 ± 1.82a 
C18:2 n-6c 14.49 ± 2.54 16.91 ± 2.49 
C18:3 n-3 59.30 ± 5.02a 39.73 ± 9.93b 

a,bDifferent letters among columns indicate statistically significant differences (P < 0.05). DM: dry matter; CP: crude pro- 
tein; Dig: in vitro digestibility; ME: metabolizable energy; NDF: neutral detergent fiber; EE: ether extract; DV: digestabil- 
ity value; N: nitrogen. 

 
Table 3. Average and standard deviation of live weight (LW), warm carcass weight (WCW), cold 
carcass weight (CCW) in lambs with different types of pasture.                                   

 Pasture 
 Naturalized Rangeland 

LW (kg) 28.20 ± 6.22 26.89 ± 3.74 
WCW (kg) 12.12 ± 3.11 11.04 ± 1.78 
CCW (kg) 11.54 ± 3.02 10.51 ± 1.74 
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There was no significant difference (P > 0.05) owing to the effect of pasture type for pH, both groups pre- 
senting an average pH level of 5.5 (Table 4). The results are within normal parameters, considering that an op- 
timal pH level is below 5.8 [32]. In relation to the effect of diet on the pH level, Priolo, 2002 [12] found pH 
values of 5.62 in Ile de France lambs with 14-kg carcasses, with no significant differences between pasture- and 
concentrate-based diets. Another study [33] obtained similar pH values in 70-day old lambs with 12-kilo car- 
casses without finding differences between animals fed on forage and concentrates. 

Lambs fed on naturalized pasture presented a lower average shear force (1.49 kgf) than lambs fed on rangel- 
and pasture (1.75 kgf). The WBSF results are similar to those presented by Cañeque, 2004 [34] with Manchego 
breed lambs fed on maternal milk, but lower than those obtained by Sañudo, 2003 [35] in Churra breed lambs 
fed on grazing. According to Sañudo, 2003 [35] the animals fed by grazing, although older and therefore heavier 
at slaughter, yielded meat that was tenderer than that of animals fed on concentrates that reached their slaughter 
weight at an earlier age. The statistical differentness presented in this study between animals fed on two types of 
pasture could be associated with the quality of the pasture, given that the naturalized pasture is better quality 
(Table 2), which results in less movement by the animal to feed itself. Also, the differences in intramuscular fat 
(Table 4) can be associated with the WBSF results. However, these results should be associated with another 
more specific texture test for animal muscle that allows for obtaining more conclusive results. 

The effect of pasture type presented statistically significant differences (P < 0.05) in IMF (Table 4), which 
was higher in animals fed on naturalized pasture (2.19%) than in animals fed on rangeland pasture (1.59%). The 
differences in IMF level between the two pasture types could be related with the quality of the pastures used 
(Table 2). The naturalized pasture had a higher level of IMF (2.16%) than the rangeland pasture (1.63%), which 
could have influenced the final IMF values in the lambs. In general these values are lower to report by McPhee, 
2008 [36] in different lamb genotypes. 

There is very little reference information in the case of minerals independent of the factors analyzed. The 
values obtained for the different minerals are similar to those described by Miguélez, 2008 [37]. The main min- 
erals found were Fe and Zn. This concurs with the importance assigned to these in the literature for the greater 
contribution of minerals to the human diet [38] and the importance of lamb meat as a source of Fe and Zn com- 
pared to plant sources is notable [39]. 

Table 5 shows the results for instrumental color. There were no significant differences were found for any of 
the analyzed variables (P > 0.05) based on differences in diet. For the affect of freezing on the variables L*, a*, 
b* and chroma statistically significant differences (P < 0.05) were found between 24 h postmortem and after 
thawing. Compared to the results presented by Priolo, 2002 [12], both diets in this study resulted in lower lumi- 
nosity (L*) and chroma values, a higher values for a* and similar values for b*. Díaz, 2002 [33] and Velasco, 
2004 [40] obtained similar L* values to those obtained in our study in post-freezing, while values for a*, b* and  

 
Table 4. Average and standard deviation of instrumental analyses and the compositional chemical 
analysis of the longissimus dorsi muscle of lambs with different type of pasture.                     

 Pasture 
 Naturalized Rangeland 

pH 5.5 ± 0.07 5.5 ± 0.05 
Shear force (kgf) 1.49 ± 0.24b 1.75 ± 0.25a 

Intramuscular Fat (%) 2.19 ± 0.63a 1.59± 0.46b 
Phosphorous (%) 0.21 ± 0.02 0.20 ± 0.01 

Calcium (%) 0.01 ± 0.01 0.01 ± 0.01 
Magnesium (%) 0.02 ± 0.01 0.02 ± 0.01 

Sodium (%) 0.07 ± 0.01 0.07 ± 0.01 
Potassium (%) 0.33 ± 0.01 0.34 ± 0.02 

Zinc (ppm) 94.41 ± 9.79 91.71 ± 9.74 
Copper (ppm) 4.65 ± 1.57 5.98 ± 2.50 

Iron (ppm) 68.19 ± 15.68 74.83 ± 18.25 
Manganese (ppm) 4.08 ± 1.31 3.78 ± 1.10 

Boron (ppm) 1.65 ± 0.24 1.60 ± 0.22 
a,bDifferent letters among columns indicate statistically significant differences between pasture types (P < 0.05). 
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Table 5. Average and standard deviation of instrumental color (mm. longissimus dorsi) of lambs with 
different type of pasture.                                                                  

Pasture 

 Naturalized Rangeland 

 24 h PFA 24 h PFA 

L* 41.08 ± 3.28 38.74 ± 3.78 40.99 ± 2.07a 38.72 ± 1.32b 

a* 19.86 ± 2.02a 17.01 ± 2.48b 19.62 ± 1.19a 17.05 ± 1.55b 

b* 9.23 ± 0.75 8.66 ± 1.39 9.26 ± 1.38 8.57 ± 0.85 

Chroma 21.89 ± 1.85a 19.13 ± 2.48b 22.66 ± 1.54a 19.09 ± 1.67b 
a,bdifferent super-index letters among columns indicate statistically significant differences (P < 0.05) between color 24 h 
postmortem and after thawing. APost-Freezing. 

 
chroma were lower. The aforementioned studies obtained variable results for the effect of diet on meat color. 
Priolo, 2002 [12] found differences in L* and b* between animals fed on grazing and concentrates. In contrast, 
Díaz, 2002 [33] only found differences in L* between lambs fed on pasture versus concentrates. In general, the 
meat of animals fed on pasture tends to be darker than that of animals fed on concentrates [40] owing to lower 
pigment concentrations in the latter. However, no study was found to compare meat lamb color between animals 
feeding different type of pasture. 

Statistically significant differences (P < 0.05) were found in the affect of freezing on the variables L*, a*, b* 
and chroma among all the groups in the study except L* and b* in lambs fed on naturalized pasture b* in lambs 
fed on rangeland pasture. The averages of these variables were lower after freezing than at 24 h. Freezing tends 
to be viewed as deteriorating meat quality [41]. Farouk and Swan, 1998 [42] described a decrease in luminosity 
(L*) in beef following extended periods of freezing. Likewise, Muela, 2010 [43] only found differences for b* 
with extended freezing (1, 3 or 6 months). According to these authors, thawing the meat directly reduces lumi- 
nosity, whereas indirectly it results in the meat having a grayer rather than brownish hue owing to reduced levels 
of metamyoglobin reductase activity. 

Tables 6 and 7 show the fatty acids  composition and concentration, respectively according to the effects of 
pasture type. Statistically significant differences (P < 0.05) were C14:0, C15:0, C17:1, C18:1 n-9c, C18:2 n-6c, 
C20:0, C18:3 n-3, C20:4 n-6. The animals fed on naturalized pasture had higher percentages of MUFA and 
lower of PUFA than lambs fed on rangeland pastures. In addition, lambs fed on rangeland pastures showed 
higher percentages of n-6 and n-3. These results indicate a possible effect of rangeland on fatty acids profile in- 
creasing the n-6 and n-3 fatty acids. In this sense, there is litter information available on the differences in lamb 
quality between different botanically diverse pasture or between botanically diverse pasture and improved pas- 
ture some research indicate that meat from lambs grazing botanically diverse pastures has higher concentration 
of PUFA [18] whereas Gallardo, 2011 [44] did not find significant differences in fatty acids profile of meat from 
lambs grazing different dryland forages of Chile. In contrast, Whittington, 2006 [45] compared that lambs graz- 
ing a range of forage types including saltmarsh, heather and moorland, relative to the control which was a pe- 
rennial ryegrass based systems. The control lambs had the lowest concentrations of PUFA, since fatty acid anal- 
ysis of the meat revealed that heather and moorland lamb were significantly higher in all n-6, and in C22:6, n-3 
and PUFA. 

On the other hand, several authors have found differences in the fatty acid profiles of animals fed with differ- 
ent types of feed [7] [14] [33] [46]. The most common differences are between animals fed by grazing and on 
the other hand with concentrates, in which animals fed on grazing have a higher proportion of saturated fatty 
acids and Conjugated Linoleic Acid C18:2 cis-9 trans-11 (CLA) due to the forage stimulate the ruminal activity 
and biohydrogenation of the fatty acids [47]. The CLA values obtained in this study were similar than those 
presented by Whittington, 2006 [45] with lamb raised under different type of pasture and higher to those re- 
ported by Aurousseau, 2007 [7] with animals with 15-kg carcasses that had been fed with different diets (con- 
centrates and grazing). 

Regarding P:S fat ratio, this was outside the ranges recommended for human consumption [48]. A value of 
0.4 or higher is recommended for the P:S ratio [49]. The P:S ratio reflects a high content of saturated fatty acids, 
resulting in this ratio being similar than values reported by Whittington, 2006 [45] in lambs fed on different 
types of pastures and higher than that obtained by Ponnampalam, 2010 [50] with animals fed on concentrates. 
Considerable attention has been paid to the relative proportion of n-6 and n-3 fatty acids, as diets with high  
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Table 6. Average and standard deviation of relative fatty acid content (%) in the longissimus dorsi 
muscle of lambs with different type of pasture.                                               

 Pasture 
 Naturalized Rangeland 

C14:0 4.09 ± 0.67a 3.07 ± 0.50b 
C14:1 0.22 ± 0.03 0.24 ± 0.05 
C15:0 0.71 ± 0.12a 0.58 ± 0.07b 
C16:0 20.96 ± 1.39 20.08 ± 1.09 
C16:1 0.78 ± 0.17 0.68 ± 0.08 
C17:0 1.10 ± 0.09 1.10 ± 0.08 
C17:1 0.62 ± 0.15a 0.49 ± 0.14b 
C18:0 17.16 ± 1.72 18.30 ± 1.36 

C18:1 n-11t 4.94 ± 0.56 5.33 ± 0.87 
C18:1 n-9c 34.94 ± 2.23a 32.01 ± 2.58b 
C18:1 n-7 0.77 ± 0.16 0.88 ± 0.10 
C18:2 n-6t 0.48 ± 0.08 0.53 ± 0.05 
C18:2 n-6c 4.26 ± 1.22b 5.81 ± 1.53a 

C20:0 0.14 ± 0.04b 0.20 ± 0.02a 
C18:3 n-3 2.10 ± 0.30b 2.69 ± 0.51a 

C18:29c 11t 2.10 ± 0.32 2.07 ± 0.19 
C20:2 0.19 ± 0.05 0.19 ± 0.04 
C22:0 0.39 ± 0.15 0.43 ± 0.15 

C20:4 n-6 2.14 ± 0.73b 3.20 ± 1.13a 
C22:5 n-3 1.39 ± 0.45 1.51 ± 0.55 
C22:6 n-3 0.36 ± 0.11 0.46 ± 0.13 

SFA 44.56 ± 1.79 43.75 ± 2.41 
MUFA 42.27 ± 2.43a 39.61 ± 2.68b 
PUFA 13.22 ± 2.43b 16.74 ± 3.73a 

n-3 4.60 ± 1.02b 6.35 ± 1.70a 
n-6 7.03 ± 1.14b 8.69 ± 1.54a 
P:S 0.30 ± 0.06b 0.39 ± 0.10a 

n-6:n-3 1.56 ± 0.21a 1.40 ± 0.14b 
a,bDifferent super-index letters among columns indicate statistically significant differences between pasture types (P < 
0.05). SFA: Saturated fatty acids: C14:0 + C16:0 + C17:0 + C18:0 + C20:0 + C22:0; MUFA: monounsaturated fatty acids: 
C14:1 + 16:1 + C18:1 n-9 + C18:1 n-11 trans + C18:1 n-7 + C20:1; PUFA: polyunsaturated fatty acids: C18:2 n-6 + C18:2 
n-6 trans + C18:3 n-3 + C18:29c 11t + C20:3 n-6 + C20:2 +C20:6 n-6 + C22:5 n-3; C22:6 n-3 P:S: polyunsaturated:satu- 
rated fatty acid ratio; n-6:n-3: fatty acid ratio. 

 
Table 7. Average and standard deviation of fatty acid content (mg/g fat) in the longissimus dorsi mus- 
cle of lambs with different type of pasture.                                                   

 Pasture 
 Naturalized Rangeland 

SFA 999.12 ± 696.88 676.82 ± 350.15 
MUFA 939.77 ± 676.31 600.09 ± 303.72 
PUFA 255.04 ± 134.30 228.86 ± 73.55 

CLA C18:29c 11t 46.95 ± 34.47 31.27 ± 15.90 
n-3 49.22 ± 30.19 43.29 ± 14.32 
n-6 177.08 ± 91.59 163.46 ± 54.46 
P:S 0.29 ± 0.06b 0.37 ± 0.10a 

n-6:n-3 3.76 ± 0.48 3.78 ± 0.32 
a,bDifferent super-index letters among columns indicate statistically significant differences between pasture types (P < 
0.05). SFA: Saturated fatty acids: C14:0 + C16:0 + C17:0 + C18:0 + C20:0 + C22:0; MUFA: monounsaturated fatty acids: 
C14:1 + 16:1 + C18:1 n-9 + C18:1 n-11 trans + C18:1 n-7 + C20:1; PUFA: polyunsaturated fatty acids: C18:2 n-6 + C18:2 
n-6 trans + C18:3 n-3 + C18:29c 11t + C20:3 n-6 + C20:2 +C20:6 n-6 + C22:5 n-3; C22:6 n-3 P:S: polyunsaturated:satu- 
rated fatty acid ratio; n-6:n-3: fatty acid ratio. 
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n-6:n-3 ratios have been highlighted as risk factors in certain cancers and coronary heart diseases [51]. A value 
of 4.0 or less for a diet is recommended for the n-6:n-3 ratio [49]. In the present study, the two groups showed 
n-6:n-3 ratios lower than 4.0. In the case of the n-6:n-3 ratio, n-3 and n-6 concentrations were higher in the ani- 
mals fed on rangeland pasture, resulting in a statistically significant difference. 

In the present study, it is noted that animals fed on naturalized pasture had higher concentrations of the dif- 
ferent types of fatty acid (Table 7) however, statistical differences were no found. The higher fatty acid concen- 
trations found in this study for animals fed on naturalized pasture could be associated with differences also re- 
flected in the proportions of IMF, which was statistically higher in the lambs fed on naturalized pasture than in 
animals fed on rangeland pasture. 

4. Conclusion 
The pasture type did affect the results given that Ch lambs fed on naturalized pasture had a lower shear force 
and higher intramuscular fat levels whereas Ch lambs fed on rangeland pasture showed higher percentages of 
n-3, n-6 fatty acids and Polyunsaturated fatty acids. However, the concentrations of fatty acids were similar in 
both groups. The results indicated some evidences that the type of pasture of Chiloe archipelago confers specific 
differences of quality that could form the basis to generate a premium product. 
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