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Table 1- Chemical characteristics and fatty acid composition of pomegranate seed oil

(wm0) s
Acidity

2l sae (Meg/kg)
Peroxide

Juw K5, (L inch)

cell of the color

7.4

5.65

Red 5.1, Yellow 10

oo ) LS 3 2l Al V-]
Fatty Acids Composition  Chemical hame (%)
C14:0 Myristic acid 0.02
C15:0 Pentadecanoic acid 0.02
C16:0 Palmitic acid 3.89
Cl6:1 Palmitoleic acid 0.02
C17:.0 margaric acid 0.07
C18:0 Stearic acid 3.26
Ci8:1c Oleic 9.31
C18:2t linoelaidic acid 0.36
C18:2c linoleic acid 8.84
C18:3 alpHa a-linolenic acid 0.08
C20:0 Arachidic acid 0.73
C20:1 Eicosenoic acid 0.93
C22:0 Behenic acid 0.14
C18:3 punicic acid 71.29
C24:0 Lignoceric acid 0.08
unknown 0.96
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Table 2- Ingredients and chemical composition of the experimental diets (% of DM)

b S5 5 15l aald KW SR den yo €
Ingredient and chemical composition Control 2% PSO 4% PSO
- 35 37 40.7
Alfalfa hay

= _ 26 24 21
Barley grain

=0 21.4 19 17
Corn grain

b s oS

T 9.1 9.5 9.8

Soybean meal

KV RNt B, Y

7 7 6

Sugar beet molasses

S 0.5 05 0.5
Salt

pane S 05 05 05
Mineral supplement

Swelis

ey S 05 05 05
vitamin supplement

Ob) a2 5, 0 5 4

Pomegranate seed oil

wlard S5
chemical composition
SEA suls

i 9494 9488  94.93
Dry matter

T sule

il ek 92.1 93.2 93.2
Organic matter (%)
i ek S 2522 2507 2542
Neutral detergent fiber (%)
pla 0S5 _ 14.70 14.71 14.75
Crude protein (%)
il oobae 2.5 4.41 6.36
Ether extract (% of DM)
(oSS oo oS K sl B 5030, o) 2 65 2 68

Metabolizable energy (Mcal/kgDM)*
(VAA0) Ko soT Lo Sl88AT cranil Gubea) s 0 daculas
*NRC 1985

oA L Chromameter CR- 400 Jas Konica Minolta a*, b, it £ Ky slagaall . ud o) loaas
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Table 3- Effects of inclusion of different levels of pomegranate seed oil in diet of finishing lambs on non-carcass

components at slaughter (g)

Levels Of PSO indiet  (,las) ssua 5o 255 sk

SIERIRS
(f‘JS)U“-J 023 Ss S yu Y A0 € SEM p-value
Nnon-carcass components (g)

0% PSO 2% PSO 4% PSO

<5 230 238 204 8.69  0.26
Heart
aS
- 660° 808P 9972 44.87 0.0001
Liver
PN
- 120 132 125 447  0.39
Kidney
b
J 88 93 86 665 091
Spleen
ot 495 546 541 1916 053
Lung

T G
5t GRS ol 4721 5315° 4508° 1286 001
Full gastrointestinal tract

R .y P
S RIS ol 1314% 14472 1248 3552  0.05
Empty gastrointestinal tract

e S »
S« 737 797 697 2485  0.27
Empty rumen
SIS oS 108? 1302 108? 462 003
Empty reticulum

g
S Yol 163 184 160 659 031
Empty omasum

> .‘ &
S Ol 219 244 205 11.21 041
Empty abomasum
‘5_’315 3 08 85 77 8.27  0.62
Kidney fat
s 484 447 539 2449 065
Omental fat
S 003 4531 4896 4415 1332 0.34
Skeen
e

= 294 300 269 17.86  0.80
Testicles
> 2376 2378 2238 4729 042
Head
Lo 491 504 491 13.72  0.92
Front legs
Lok 563 621 547 17.33  0.19
Rear legs
RO 2944¢ 39142 3404P 139.3  0.003
Full intestines
S 02 1496 1675 1543 4776  0.31

Empty intestines

(P<0.05) wisls o Hloime WA (o)l S itie sue Ggua b ciiny o sla:Silie

Means within same row with different letters differ significantly (P<0.05).
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Table 4- Effects of inclusion of different levels of pomegranate seed oil in diet of finishing lambs on carcass cuts

Levels Of PSO in diet (5las) s s 58 & 55 gk

(p,S)esY laki
5 SEM -value
Carcass cuts (g) e e Y e £ P
0% PSO 29% PSO 4% PSO
009 4895 6011 5370 349.7 047
Tail
Lo 035 3439 3458 3220 81.1 045
Shoulder
a8 039 1524 1608 1463 432 043
Neck
Gels 033 _ 866 850 775 251  0.31
Longissimus dorsi muscle
> 033 2070 2066 2174 1035 091
Loin
S 009 685 724 788 212 013
Brisket
Lol 63 6011 5958 5773 1646  0.85
Long leg
olSe sk 035 1011 1201 1126 377 011
Flank
053 009 2154 1988 2180 66.8  0.49
Ribs
05 e 03 600 650 536 323 039
Behind of neck
(i she) il abide stigy 56 56 55 083 093
Longissimus width (mm)
. e
(Shaishee) Ganl, elide Gae 31 29 29 085  0.49
Longissimus depth (mm)
(Saishe) sl (02 o3 3.9 3.9 31 031 055
Subcutaneous fat depth (mm)
(g2 e Aol sl plade s 14.1 13.19 13.92 042  0.69

Longissimus area (cm2)

(P<0.05) witls oo Lo me BWEAS (sl,ls Soiiie e Ggon b oy 5 sla:Sile
Means within same row with different letters differ significantly (P<0.05).
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Table 5- Effects of inclusion of different levels of pomegranate seed oil levels in diet of finishing lambs on
chemical composition of longissimus dorsi and biceps femoris muscles

Levels Of PSO in diet (5las )osma 5o o255 ok

(o 9) pliards S 5 BLIN KWWA ¢ Qo
Chemical composition 0% PSO 2% PSO 4% PSO SEM P-Value
4.'3.4.u|"

Longissimus dorsi muscle

sk 73.01
Moisture
<zA L
> 26.99
Dry matter
aeSA
0.95
Ash
?L.s S 3.21b
Fat
ot 20.59
Protein
ol
Biceps femoris muscle
20k 72.22
Moisture
KA sule
N 27.78
Dry matter
Susls 1.07
Ash
e st 4.49
Fat
oo 19.91
Protein

72.04 68.30 0.93 0.07
27.96 31.70 0.93 0.07
1.03 0.89 0.03 0.27
3.75° 10.072 1.40 0.05
21.80 19.48 0.53 0.22
72.54 68.63 1.06 0.28
27.46 31.37 1.06 0.28
0.87 1.08 0.05 0.17
4.08 4.68 0.31 0.77
20.17 21.45 0.51 0.47

(P<0.05) sl o Hloime AN (gl S jitie yae Ggsa b i,y o sla:Sile
Means within same row with different letters differ significantly (P<0.05).
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Table 6- Effects of inclusion of different levels of pomegranate seed oil in diet of finishing lambs on meat quality
attributes
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Introduction: In recent years the fat content and fatty acid composition of foods have been
highlighted as consumers have become more aware of the relationships between dietary fat and the
incidence of diseases (Corpet, 2011; Daley et al., 2010). Increasing ruminant’s meat content of PUFA
and conjugated linoleic acid isomers accepted as targets to improve nutritional quality of ruminant
meat (Mapiye et al., 2012). Among all possible factors, feeding strategies, especially dietary
supplementation with PUFA rich oils, are known as the most effective factor on alteration of fatty
acid composition (Boles et al., 2005). However, conflicting results have been reported on altering
fatty acid content of meat by supplementing ruminant diets with lipid sources high in PUFA (Ivan et
al., 2001; Radunz et al., 2009).

Materials and methods: To study the effects of pomegranate seed oil (PSO) supplementation on
non-carcass components weight, carcass characteristics and some meat quality attributes 21 male
Sanjabi lambs (BW=27.5+2.6 kg, 3 months old) were used. Lambs were randomly distributed among
three treatments (control, control+2% PSO, and control+4%PSO) and were fed ad libitum for 90 days
before slaughter. Four lambs from each treatment were slaughtered. After slaughter, non-carcass
component (head, skin, feet, lungs and trachea, liver, heart, kidneys, spleen, gastro-intestinal tract,
testicles, and kidney and abdominal fat depots), were removed and weighed. Following a 24 h chilling
period, the carcasses were cut into different anatomical regions (neck, behind of neck, ribs, loin, fore
shank, brisket, flank, long leg and fat tail) and the weight of each region was recorded. The carcass
fat depth over the midpoint of LD muscle at the 12th rib was measured; fat thickness was assessed at
three sites on the location. The LD muscle depth (B), width (A), and area were measured on the cut
surface of the LD muscle at the 12th rib. Enough samples of longissimus dorsi (LD) and biceps
femoris (BF) muscles were vacuum-packed and frozen at —20°C until subsequent determination of
meat quality attributes. Samples of LD and BF muscles, without any subcutaneous fat, were ground
to homogeneity and the percentage of moisture, ash, fat, and protein was determined using AOAC
(2000) methods. Meat colour was measured on both muscles after ageing for 24 h at 4°C. Meat colour
of bloomed (1 h at 21 °C) samples was assessed using the L*, a* and b* system (CIE, 1986) with a
Hunter Lab colourimeter (Konica Minolta, Chroma meter model CR-400, Japan). To measure
cooking loss (%), samples of LD and BF muscles were weighed, placed in plastic bags, and cooked
in a water bath, at 75°C for 60 min as described by Hoffman et al. (2003). After cooking, samples
were dried and cooking loss (%) was estimated by means of percentage of weight loss of the cooked
sample to initial sample weight. Cooked samples were used to determine shear force value. Three
sub-samples (3x1x1 cm?®) were taken from each cooked sample. Shear force values of each sub-
sample was determined using a Testometric machine (Model M350-10CT, England) equipped with
a Warner Bratzler (WB) shear force apparatus.
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Results and discussion: Empty total digestive tract and empty reticulum had significantly higher
mass in lambs fed 2% PSO supplemented diet (P<0.05). Increasing PSO concentration in diet linearly
increased liver weight (P<0.05). Weights of other non-carcass component including heart, lung, head,
feet, spleen, empty rumen, omasum, intestines, abomasum, testicles, and kidney and omental fat
depots were not affected by PSO supplementation (P>0.05). In other species, on the other hand, Engle
et al. (2000) and Najafi et al. (2012) reported that dietary linoleic acid decreased kidney and pelvic
fat percentage in Angus steers and Mahabadi goat kids, respectively. This discrepancy may be
attributed to difference in PUFAs content of the diet among different studies (Solomon et al., 1992).
The carcass cut weights of lambs were not affected (P>0.05) by the oil supplementation at 2 or 4%.
This result agrees with those in which no significant effects on weights or percentage of carcass cuts
were observed as a result of supplementing lambs (Boles et al., 2005) or kids (Najafi et al., 2012; Roy
et al., 2013) diets with various oils. Similarly, other measured carcass characteristics of the lambs
including subcutaneous fat depth, and longissimus depth, width and area were not affected (P>0.05)
by oil supplementation. Similar studies in lambs (Radunz et al., 2009; Boles et al., 2005) have
reported no effect of oil supplementation on rib eye area of lambs fed high unsaturated oils. In the
present study, PSO inclusion in lamb diet did not make any significant change (P>0.05; Table 3) in
moisture, protein and ash contents of LD muscle; although feeding this oil in 4% level caused a
significant (P<0.05) increase in muscle ether extract content. Longissimus dorsi L* value and BF a*
value were significantly (P<0.05) higher in lambs receiving 4% PSO than other two groups. However,
b* value for both muscles were not affected by PSO supplementation (P>0.05). In contrast to the
findings of the current study, fish oil (Najafi et al., 2012), soybean oil (Bessa et al., 2005), safflower
oil (Boles et al., 2005) and soybean and linseed oils (Francisco et al., 2015) supplementation in lambs
diet did not alter meat colour indexes. In the present study, cooking loss and WB shear force in LD
and BF muscles were not affected by oil supplementation (P>0.05). Other findings in goat (Najafi et
al., 2012) and lambs (Manso et al., 2009; Radunz et al., 2009; Francisco et al., 2015) confirm that oil
supplementation is ineffective (P>0.05) on cooking loss percentage and WB shear force.
Conclusion: The results of this study suggest that pomegranate seed oil supplementation in the diet
of fattening lambs up to 4% have potential to improve colour indexes of meat without negative impact
on carcass characteristics and physical attributes of meat.

Keywords: Pomegranate seed oil, Fattening lamb, Carcass characteristics, Meat color, Shear force



