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Abstract: To evaluate the influence of linseed and oregano dietary supplementation in Jonica kids,
we carried out a trial that involved 30 male Jonica kids 20 days old, divided into three groups of
ten animals. Each group was ascribed to one of the following dietary treatments: (C) group control
fed without any supplement; (L) group fed control feed containing 3% extruded linseed (Linum
usitatissimumy); and (L + O) group fed control diet with 0.6% dried oregano (Origanum vulgare) and 3%
extruded linseed. The kids were slaughtered at 60 days of age; carcass and cut yields were performed.
The Longissimus lumborum muscle was separated to determinate physical, chemical, and fatty acid
composition. Supplementation of kids’ diet with oregano did not show effects on performances
in vivo and post mortem. Extruded linseed and oregano feed made commercial cuts of kids carcasses
less fat (6.75% vs. 10.92% for leg; 4.82% vs. 7.73% for loin), whereas only the extruded linseed diet
made the meat fatter (20.11% vs. 19.75%) and more proteic than the commercial pellet (20.11% vs.
19.75%). The use of oregano reduces the meat oxidation compared with the only use of linseed in
kids’ diet (0.298 vs. 0.645). The healthy and beneficial effect of linseed in the diet is observed in meat
with the lower value of n-6/n-3 ratio (4.57 vs. 8.60) and atherogenic (0.60 vs. 0.77) and thrombogenic
(1.36 vs. 1.61) indices. Linseed diet enrich kids meat with healthy fatty acids that are easier to oxidize;
instead, the addition of oregano, thanks to its antioxidant properties, allows a longer conservation
and a more profitable marketing.
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1. Introduction

The Jonica breed is derived from a local population of the Ionian Arc area that has
been repeatedly crossed with the Maltese breed. This breed has a medium to large size and
has been reared and crossed in southern Italy. It is characterized by a white (sometimes
pinkish) coat, with possible dark spots or patches on the head and neck. Jonica goat is
suitable for milking, it can produce up to 240 litres of milk per lactation, with an average
content of 3.4% fat and 3.4% protein [1], excellent for the production of traditional cheeses.

Due to improvement management of breeding and marketing strategies, the use
of goats can allow the recovery of local small businesses; the typical quality products
obtained (milk, cheese, meat, and meat products) today are in high demand because
consumers because consumers are reducing the consumption of red meats, preferring
those with greater health characteristics among these. In addition, consumers’ taste in the
consumption of goat meat varies greatly in Europe between the regions of northern Europe
and the Mediterranean ones, which prefer younger animals [2,3]. Thanks to the actual social
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characteristic, extensive goat breeding is a type of activity can still be an economically
viable and environmentally positive business choice in the era of globalization and e-
commerce [1].

In Italy, the main kind of goat meat appreciated by the consumer is the “capretto”. This
meat has a rosy colour, with a delicate, wild taste due to kids suckling milk from goats that
graze on spontaneous pastures and scrubs typical of the Mediterranean area [4,5]. Meat
from ruminants can be considered a dietary source rich in several nutrients [6]; however,
in the last several years, it has been censured for its high level of intramuscular fat, which
is particularly rich in saturated fatty acid (SFA), caused by the rumen biohydrogenation of
dietary fats, especially polyunsaturated fatty acid (PUFA) [7]. We assumed that the inte-
gration of linseed in feeding stuffs for small ruminants enriches meat in unsaturated fatty
acids, especially omega 3 fatty acids and linolenic acid. The greater structural instability
of unsaturated fatty acids, especially polyunsaturated ones, can reduce the shelf life of
meat and therefore the flavour [8]. This can happen due to lipid oxidation that can be
contained through the use of antioxidants. These, when properly dosed, can be included in
the diet of ruminates to preserve the quality of the fatty acids present in the diet. This goal
can be achieved through the use of foods naturally rich in antioxidant substances, which
are included in a balanced diet can improve the quality and shelf life of meat, milk, and
fresh cheeses [9]. Oregano (Origanum vulgare) is a common, natural essence presented in
southern Italy pasture whose antioxidant activity is mainly attributed to carvacrol and thy-
mol [10]; its addition in Garganica kids” diet have confirmed its effectiveness in enhancing
oxidative stability in meat [11]. On the contrary, in our study on Gentile di Puglia lambs,
oregano’s antioxidant activity was not evident; instead, linseed and oregano are inclined to
reduce the content of saturated fatty acids and to significantly improve the quantities of
unsaturated and polyunsaturated fatty acids of the omega-6 family, of the C18:3 n3, and of
the total polyunsaturated fatty acids. This generate positive effects on the flavour of the
meat, with a greater appreciation of the consumers.

To better understand the oregano’s antioxidant activity and the effects of the combi-
nation of oregano with linseeds on ageing kids’ meat, we determine the effect of dietary
supplementation with oregano and extruded linseed on growth performances, carcass
composition, and meat quality of Jonica kids.

2. Materials and Methods
2.1. Animal Management and Diet

All procedures involving animals have been conducted ethically and responsibly,
according to the Italian government guidelines (Directive 2003/50/EC, received in Italy by
D.L. 193/2005).

The study was carried out in the Research Centre for Animal Production and Aquacul-
ture in Muro Lucano (Basilicata region, Southern Italy, latitude: 40°45'13"”64 N, longitude:
15°29'17.1" E, 650 m a.s.L.). It involved 30 male Jonica kids, all born as twins. Kids were
reared according to the traditional farming systems for the Jonica breed, as they were exclu-
sively milk fed from the dams until they reached the age of about 20 days, homogeneous
regarding age (20 & 2 days old) and initial live weight (6.72 £ 1.22 kg). Each group was
ascribed to one of the following dietary treatments: (C) group control fed with commercial
concentrate and hay without any supplement; (L) group fed control feed containing 3%
extruded linseed (Linum usitatissimumy); and (L + O) group fed control diet with 0.6% dried
oregano (Origanum vulgare) and 3% extruded linseed; for more details, please read our
previous work [12]. Changes in feed composition did not influence the palatability of the
diets; the three rations were formulated to be isocaloric and isonitrogenous and to satisfy
the nutritional requirements of kids [13].

The kids were housed in individual pens (0.8 m?/head) with free access to feed and
water, and the temperature in pens ranged from 7 to 15 °C.

Representative samples of the pelleted feeds was evaluated to determine the chemical
composition and fatty acid profile using the following “Association of Official Agricultural
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TI = [(C14:0 +

Chemistry AOAC” [14] methods; ingredients, chemicals, and fatty acids compositions
were reported in our previous work [12] (Table 1).

2.2. Growth Performance of Kids

Every week, kids were weighed to calculate the average daily gain (ADG) until they
were slaughtered at 60 days of age. After fasting for 12 h with free water access, kids were
weighed (slaughter weight) and then slaughtered according to the official veterinary rules.
Skin and hot carcass were also weighed.

As described by Scarpa et al. [12], carcasses were hung and chilled at 4 °C (80-82%
relative humidity) for 24 h and then weighed to measure the cold carcass weight. On
the right, Longissimus lumborum (L1) pH values were measured at the time of slaughter
(pH1) and after 24 h (pH24) under refrigerated conditions (4 °C). After 24 hours from the
slaughter, carcasses were split into two halves; the right side was divided into different
commercial cuts and weighed separately to calculate their yield on the half carcass.

The meat cuts were stored at 4 °C for a further 24 h and then divided into tissue
components (lean, dissectible fat, and bone), and the weight of each tissue was recorded [15].
Loins from the right and left carcass were transported to the laboratory under refrigerated
conditions to continue other analyses.

2.3. Physical Parameters of Longissimus Lumborum Muscle

During the third day after slaughtering (3 d), on sample of Longissimus lumborum,
colour and tenderness were determined. Meat colour (L* = lightness, a* = redness, b* =
yellowness) and tenderness were measured as described by Scarpa et al. [12].

Ten g of Longissimus lumborum muscle was used to evaluate lipid oxidation by mea-
suring the concentration of 2-thiobarbituric acid reactive substances (T-BARS) [7] and
expressed as mg malondialdehyde (MDA)/kg meat.

Half part of muscle of all Longissimus lumborum was stored in meat fridge without
packaging at 4 °C for a further 7 days and then analyzed again (10 d) for colour and texture
parameters and lipid oxidation.

2.4. Analyses of Chemical Composition and Fatty Acid of LI Muscle

Chemical and fatty acids composition of Longissimus lumborum muscle were deter-
mined as reported in our previous paper [12]; fatty acids were expressed as a percentage
(g FA/100 g FA methyl esters) of total methylated fatty acids.

The food risk factors of meat were determined by calculating the atherogenic (AI) and
thrombogenic (TT) indices [16]:

Al = [(C12:0 + 4 x C14:0 + C16:0)] = [EMUFA + Xn-6 + In-3]; 1)

C16:0 + C18:0)] = [(0.5 x ZMUFA + 0.5 x Zn-6 + 3 X ¥Xn-3 + ¥n-3)/Xn-6]; 2)

where MUFA are monounsaturated fatty acids; Xn-6 is the sum of C18:2 ¢9; t12 +
C18:2 ¢9; t11 + C18:3 + C20:3 +C20:4); and Xn-3 is the sum of C18:3 + C20:3 + C20:4 + C20:5
+ C22:6).

2.5. Statistical Analysis

For the study, three treatments (diets) and ten replicates (kids) were analyzed with a
completely randomized design. We used a GLM procedure of SAS software [17] with diet
as the fixed effect:

Yij =M+ Ai + Eijr (3)

where Yj; = the response variable; M = overall mean; A; = fixed effect of the diet; and Ej; =
residual error.

Values with significant effect by the diet (p < 0.05) were separated and compared by
Tukey’s HSD. Significance was declared at p < 0.05; in the table, we report results (as least
squares mean) and their standard error of the mean (SEM).
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3. Results and Discussion
3.1. Growth Performance of Kids

As indicated in Table 1, initial and final body weight did not show significant dif-
ferences. Kids” weight at the end of the trial was similar to those shown by Rotondi [11],
who studied the influence of linseed on growing Garganica kids. As in our study, Wang
etal. [18] and Liu et al. [19], in their study on cashmere kids fed with linseed, did not show
significant differences on growth performance after 60 d of trial. Supplementation of kids’
diet with linseed both with and without oregano did not show effects on feed intake and
feed conversion ratio. It seems that the animals fed with oregano appreciated the feed; in
fact L + O group recorded the major daily feed intake, and the same results were showed
on kids [11] and on lambs [12] fed with similar diet.

Table 1. Diet effects on kids” growth performance.

Diet !
SEM 2 p-Value
C L L+O
Initial—20 d BW 3 (kg) 6.65 6.75 6.76 1.225 0.25
60 d BW (kg) 11.70 12.28 12.56 2.211 0.55
Average daily BW gain 20-60 (kg/d) 0.13 0.14 0.14 0.030 0.12
Average daily feed intake (kg/d) 0.58 0.63 0.67 0.158 0.47
Feed conversion ratio 5.23 5.17 5.68 0.546 0.52

1 C, control feed; L, control feed + 3% extruded linseed; LO, control feed + 3% extruded linseed + 0.6% oregano.
2 SEM, standard error of means. > BW, body weight.

3.2. Carcass Traits

The slaughter weight, the hot and cold carcass dressing, and the right half carcass
weight did not differ between the dietary treatments (Table 2). These results confirmed
that extruded linseed can be a valid ingredient in the diet with no adverse effect on kids’
performance compared to the control diet [11,20]. The L + O groups showed heavier
shoulders than the C group (p = 0.041) and lighter briskets than the L group (p = 0.046).
These difference in carcasses were very small and were characterized by a high standard
error of means, so they could be not attributed to the different feeding.

Table 2. Effect of diet on carcass traits.

Diet !
SEM p-Value
C L L+O
Final body weight (kg) 11.70 12.28 12.56 2211 0.55
Slaughter weight (kg) 10.37 12.20 11.42 1.816 0.64
Skin (%) 2 7.31 8.19 7.88 0.867 0.74
Hot carcass dressing (%) 2 68.87 69.96 67.07 2.146 0.46
Cold carcass dressing (%) 2 66.35 66.04 64.67 2211 0.59
Carcass weight (kg) 6.42 6.64 6.68 1.096 0.42
Meat cuts (%) 3
Neck 6.50 6.72 6.93 0.413 0.25
Shoulder 17.00> 17262  17.622 0.520 0.04
Leg 24.15 21.89 24.48 0.662 0.33
Steaks 11.74 12.00 11.74 0.476 0.13
Abdominal region 3.98 3.75 3.64 0.409 0.21
Loin 5.34 5.00 5.30 0.239 0.19
Brisket 6.97 2b 7102 6.01° 0.500 0.046
Offal 8.74 8.60 7.83 0.952 0.18

1 C, control feed; L, control feed + 3% extruded linseed; LO, control feed + 3% extruded linseed + 0.6% oregano.
2 % on body weight; 3 % on half carcass weight; means with different letters within each row differ significantly:

ab: 1 < 0.05.
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Linseed and oregano integration influenced the dissection data of leg and loin of kids
(Table 3). In the dissection of leg, the L + O kids showed the significant lowest percentage
of dissectible fat (p = 0.002) and a higher percentage of bone (p = 0.035) than the L group.
Additionally, in the dissection of loin, the L + O group revealed a lower percentage of
dissectible fat (p = 0.047) than the L group. Lower percentage of fat in loin and leg were
observed on lambs fed with linseed and oregano in the previous study presented by Scarpa
et al. [12]. Other studies evaluating different natural dietary supplements have shown
variable results concerning carcass traits, for example, Guzman et al. in their study on kids
of the Payoya breed showed a significative influence of feed on shoulder dissection [21].

Table 3. Dissection data (% on cut weight) of leg and loin of kids.

Diet !
SEM p-Value
C L L+O
Leg (kg) 0.34 0.37 0.37 0.070 0.35
Lean (%) 41.68 43.63 40.06 4.862 0.38
Dissectible fat (%) 10.92 4 9.902 6.75 BP 2.132 0.002
Bone (%) 47.40 b 46.47b 53.19 2 4.746 0.04
Loin (kg) 1.46 1.80 1.56 0.303 0.29
Lean (%) 63.20 64.15 62.88 2.447 0.35
Dissectible fat (%) 6.312b 7.732 4820b 2.083 0.047
Bone (%) 30.49 28.12 32.30 3.240 0.66

1 C, control feed; L, control feed + 3% extruded linseed; LO, control feed + 3% extruded linseed + 0.6% oregano.
Means with different letters within each row differ significantly: #®: p < 0.05; 2 B: p < 0.01.

3.3. Longissimus Lumborum Muscle Physical Characteristics

Table 4 shows the Longissimus lumborum muscle physical characteristics. Dietary
treatment influenced the pH value both at the 1st h and at the 24th h post mortem. The
L + O Longissimus lumborum (L1) showed the highest pH; value compared to the C group
(p = 0.027) and the lowest pHpy4 value (p = 0.009). According to the consulted literature,
there is no clear effect of oregano integration on the pH of the meat; Simitzis et al. [22]
showed that muscle pH increased after dietary oregano essential oil incorporation in female
sheep. Instead, Kirkpinar et al. [23] on broiler meat and Simitzis et al. [24,25] on pig meat
illustrated no significant differences in pH45 and pH24.

Table 4. Longissimus lumborum muscle physical characteristics.

Diet 1
SEM p-Value
C L L+O
pH; # 6.55b 6.652b 6.76 2 0.116 0.03
pHoy ## 5.612 5734 5.34 Bb 0.117 0.009
3 day
L* 45.65 46.56 46.23 2.480 0.59
a* 5.36 5.60 5.04 0.807 0.41
b* 10.50 11.07 10.98 0.684 0.38
WBS, kg/cm? 44.30 43.02 49.00 13.52 0.87
T-BARS (mg MDA /kg meat) 0.398 A 0.434 A 0.247 8 0.122 0.004
10 day
L* 43.32 44.84 45.28 2.827 0.90
a* 6.39 6.49 5.66 1.100 0.74
b* 10.96 11.60 10.96 0.701 0.16
WBS, kg/cm? 41.36 42.14 47.92 10.58 0.49
T-BARS (mg MDA /kg meat) ~ 0.417 AB 0.645 4 0.298 B 0.278 0.006

1 C, control feed; L, control feed + 3% extruded linseed; LO, control feed + 3% extruded linseed + 0.6% oregano.
# pHy at 1 h post-mortem; # pHy, at 24 h post-mortem; L*, Lightness; a*, redness; b* yellowness; means with
different letters within each row differ significantly: ®: p < 0.05; 2 B: p < 0.01.
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Colorimetric indices of Ll at 3 d and 9 d were not influenced by the diet. Our results are
similar to those of other authors that studied the linseed and oregano effects on Garganica
kids [14] and the supplementation of polyphenols on meat quality in Saanen kids [26], in
which the colorimetric indices of L1 did not show feed influence.

In our study, dietary supplementation did not influence the WBS of L1 at 2 d and 9 d of
ageing, whereas in other studies, diet did not show the influence on WBS of LI of suckling
kids [21,27]. Liotta et al. [28] highlighted a significant difference in WBS value on Messinese
kids meat reared in a semi-extensive system; instead, Rotondi et al. [11] on Garganica kids
showed a significant influence of linseed and oregano feed on WBS of fresh LI.

The shelf life and acceptability of muscle foods can be increased by using nutritional
strategy to improve the oxidative stability of animal products. The antioxidant compounds
are incorporated in cell membranes, protecting them against oxidation and increasing meat
stability [29,30]. In our study, the T-BARS values (mg of malondialdehyde—MDA /kg meat)
at 3 d were similar for Linseed and Control group, and their T-BARS value were higher
than the L + O group (p = 0.004); also, similar T-BARS value were described on Garganica
kids [11]. A study on the addition of olive leaf (OL) extract in fattening Mahabadi male
kids showed, as OL reduced TBARS in raw meat kids, with the same effect for oregano [31].
At 9th day of ageing, dietary treatment influenced the T-BARS value for the L group,
which showed a higher value than the L + O group. This result can be explained by the
use of linseed, which makes the meat easier to oxidize [32] and the use of oregano for its
antioxidant activity [10]. The acceptable MDA threshold content in the meat, for the sensory
detection of rancid or anomalous flavors that make meat unacceptable for the consumers,
is 1 mg MDA /kg [33]. However, the MDA contents of kids fed with experimental diets
were under this threshold.

3.4. Chemical Composition of Longissimus Lumborum Muscle of Kids

The chemical composition data of the Longissimus lumborum are shown in Table 5. The
moisture content was higher (p = 0.001) in the L + O group than in L group, and the same
result was shown by [11]. Moreover, the L group showed the higher percentage of protein
(p = 0.038) and lipid (p = 0.04) than the C group; this difference is in line with the carcass
fatness, where kids of L group showed the higher value of lean and fat in leg and loin cuts.
Ash proportion was not influenced by the diet treatment, as the results showed by [34].
There is a little amount of data available about the influence of oregano on the chemical
composition of kids or lambs. However, according to other authors, the group LO showed
the lowest value of other extract in kids” meat [11], whereas linseed and oregano did not
influence the chemical composition of lambs’ meat [12] as well as for Grigia di Potenza
kids” meat [20].

Table 5. Longissimus lumborum muscle chemical composition (%).

Diet !
SEM p-Value
C L L+O
Moisture 76.96 AB 75.86 B 77.56 A 0.350 0.001
Protein 19.75P 20.112 19.92 ab 0.241 0.04
Lipid 1.39 B 2154 1.88 AB 0.249 0.004
Ash 1.14 1.27 1.15 0.122 0.21

1 C, control feed; L, control feed + 3% extruded linseed; LO, control feed + 3% extruded linseed + 0.6% oregano.
Means with different letters within each row differ significantly: *?: p< 0.05; & B: p < 0.01.

3.5. Longissimus Lumborum Muscle Fatty Acid Composition

In Table 6, the fatty acid composition of kids” Longissimus lumborum is shown. The
dietary treatment influenced the percentage of saturated fatty acid (SFA); therefore, the
L + O group showed a lower value of SFA than the C group (p = 0.037) and the lowest
value of C10:0 (p = 0.007), results very similar to those of Scarpa et al. [12]. In addition,
monounsaturated fatty acid (MUFA) were influenced by diet, and the L and the L + O
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group showed the highest values of C18:1 n9 cis (p = 0.005) and total MUFA (p = 0.032),
which are presented in higher quantity in linseed. C18:2 n6 was higher (p = 0.036) in the C
group than the group fed with linseed. Contrarily, C18:3 n3 was the lowest in the C group
(p = 0.004). The L + O group showed the highest value of C20:3 n3 (p = 0.001) and C20:4
n6 (p = 0.006) compared with C and L group, probably due to the antioxidant capacity of
oregano. L + O value of C22:6 n3 and total UFA were higher (p = 0.001) than the C group.
These differences led the L + O group to obtain a higher value of total PUFA (p = 0.039)
than the L group. The C group showed the highest value of n-6 PUFA (p = 0.007) and the
lowest value of n-3 PUFA (p = 0.004), values that, obviously, bring in the highest value of
n-6/n-3 ratio. Instead, the groups fed with linseed showed values of n-6/n-3 ratio very
near to 4, the recommended value to prevent or modulate certain human diseases [35].

Table 6. Longissimus lumborum muscle fatty acid composition (% 100 g FA methyl esters).

Diet !
SEM p-Value
C L L+0O

Total Fatty acids (g/100 g muscle) 1.21 1.72 1.56 0.29 0.25
C10:0 (capric) 0.29 0.35 0.37 0.902 0.36

C12:0 (lauric) 1.202 0.85P 0.99 ab 0.286 0.04

C14:0 (myristic) 2.824 1.85B 1458 0.587 0.007
C15:0 0.23 0.18 0.40 0.438 0.048

C16:0 (palmitic) 26.37 25.20 24.35 2.039 0.75
C17:0 0.87 0.98 0.97 0.223 0.69

C18:0 (stearic) 15.74 16.13 16.12 2.024 0.67

C20:0 0.71 0.74 0.68 0.513 0.81

Y SFA 48.852 46.84 ab 45.95b 2.066 0.04

C14:1 0.33 0.66 0.65 0.580 0.48

C15:1 0.10 0.14 0.43 0.338 0.77

C16:1 n7 (palmitoleic) 1.73 1.48 1.70 0.441 0.34
C17:1 0.41 0.48 0.33 0.180 0.42

C18:1 n9 trans (elaidic) 2.33 2.33 2.17 0.506 0.30
C18:1 n9 cis (oleic) 36.09 Bb 38.39 A 37.812 1.630 0.005

Y MUFA 42.45° 45192 45242 2.110 0.03

C18:2 n6 (linoleic) 6.582 5.41P 5.97ab 0.626 0.04
CLA 9, t11 0.16 0.17 0.11 0.116 0.23

CLA t10, c12 0.17 0.10 0.13 0.080 0.33

C18:3 n6 0.57 0.45 0.54 0.312 0.15

C18:3 n3 (x-linolenic) 0.36 BP 0.73 4 0.592 0.159 0.004
C20:3 n3 0.17 B 0.25b 0.344a 0.075 0.001

C20:4 n6 (arachidonic) 0.14b 0.128 0.29 Aa 0.108 0.006
C20:5 n3 (eicosapentaenoic) 0.19 0.22 0.26 0.074 0.12
C22:5 n3 (docosapentaenoic) 0.06 0.08 0.09 0.047 0.06
(C22:6 n3 (docosaesaenoico) 0.18B 0.25 AB 0334 0.086 0.001
Y PUFA 8.69 ab 7.94b 8.802 0.823 0.04

Y. UFA 51.15° 53.16 2b 54,052 2.066 0.02
Total n-6 7.39 A 6.05 BP 6.892 0.714 0.007

Total n-3 0918 1.47 4 1524 0.163 0.004

n-6/n-3 8.60 A 4268 4578 1.113 0.008

Al 0.77 4 0.648B 0.60 B 0.091 0.002

TL 1.61 42 1.42b 1.36 B 0.142 0.004

1'C, control feed; L, control feed + 3% extruded linseed; LO, control feed + 3% extruded linseed + 0.6% oregano.
SFA, saturated fatty acids; MUFA, monounsaturated fatty acids; PUFA, polyunsaturated fatty acids; UFA,
unsaturated fatty acids (sum of MUFA and PUFA); A L, atherogenic index; T.I., thrombogenic index. Means with
different letters within each row differ significantly: *°: (p < 0.05); » B: (p < 0.01).

Study on the influence of heated linseed (HLS) on the fatty acid of rumen concentration
showed that inclusion of HLS in the diet increased the rumen concentration of C18:3 n3 and
n-3 PUFA and decreased the concentration of n-6 PUFA, therefore decreasing the n-6/n-3
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ratio [35]. Clearly, the supplementation of HLS increased the biohydrogenation of n-6
PUFA but decreased the biohydrogenation of n-3 PUFA, with the outcome resulting in a
higher concentration of C18:3 n3 and n-3 PUFA in subcutaneous adipose tissue [36] and in
intramuscular fat [11] of kids. The same diet used with lambs by Scarpa et al. [12] showed
a higher value of n-3 PUFA that positively influenced the n-6/n-3 ratio.

Atherogenicity and of thrombogenicity indices are values that suggest how fatty
acids present in foods affect the human cardiovascular health: the smaller the value, the
healthier the food [16]. In our trial, control group meat showed a slightly higher atherogenic
(p = 0.002) and thrombogenic (p = 0.004) index compared to the other two groups.

4. Conclusions

The trial highlighted that the use of feed with added L + O did not influence growth
performance of kids. This diet affected the percentage of fat in the loin and the leg, the
lipid oxidation, the chemical composition of the meat, and its FA profile.

The healthy and beneficial effect of linseed in the diet is observed in meat with the
lower value of n-6/n-3 ratio and atherogenic and thrombogenic indices.

As we hypothesized, the meat of the L group, because it is fatter, is easier to oxidize,
whereas the use of oregano and its antioxidant activity made the fresh and ageing L + O
meat the lowest in MDA as well as less oxidized.
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