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1-Small Ruminant Nutrition System (SRNS)
2-Total Mixed Ration (TMR)
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Table 1- Ingredients and chemical composition of experimental diets

ialejl (glmo
Sho> oMl Experimental diets
Ingredients % Jali 2508 S o> £ 208 WS w3 VY
Control Sesame meal%6 Sesame meal%12
S azdg
Alfalfa 20 20 20
puiS olS
Wheat straw 10 10 10
P &by
Barley 20 20 20
<y by
Corn 25 25 25
PAS poge
Wheat bran 10 10 10
by dllws
Soybean meal 12 6 0
. )
S el 0 6 12
Sesame meal
oS iy S
CaCO; 1.5 1.5 1.5
et Ol Sy
Sodium bicarbonate 0.5 0.5 0.5
S
Salt 0.5 0.5 0.5
e gty oo 0.5 0.5 0.5
Mineral-vitamin premix
(Sid o0le a0 ) (plowds S 5
Chemical composition
Sid odlo
Dry mater (%) 94.06 94.97 95.05
P CeSan
Crude protein (%) 14.8 14.6 14.4
(K o3l pS5kS 5 (55 1K0) i 15 55,
Metabolizable Energy (Mcal/kg) 2.35 2.39 2.4
S5
Ash (%) 8.4 9.1 10.2
$plojlas
Ether extract (EE) (%) 177 2.18 2.84
ol
Calcium (%) 0.82 0.91 0.92
i
Phosphorus (%) 0.43 0.34 0.31
5 osng Jgoul .3
Neutral detergent fiber (%) 49.98 3378 5231
Sl 0z g Joloxal yod 12.97 11.50 12.56

Acid detergent fiber (%)

S 00005 5 Jaloeel pud doyd YA (ruS B o)/ (g5l oylas do)d Y ((pSgp Ao yd YA sl (550 p)5 5 (s S DVAD (gols -
£ A i) il oS e YO B g p S e Voo D psling Jall o aoly 3o Yoe A uoliyg lall G 05 i e n ool (me = iaelizg JoSo £ SokS e =Y
ol )5 o VY g 0y 25 e VY LS 2 S o Vet sy S ke Yot e p)S o Yo ol 25 ko Yo e 518 8 o Y+ ke ) YN
1-Contains 5184.92 calories / g crude energy, 39% protein, 24% ether extract, 7.9% ash, 29% neutral detergent fiber.
2- Each kg of vitamin-mineral supplement containing 600,000 international units of vitamin A, 200,000 international units of vitamin
D, 200 mg of vitamin E, 2500 mg of antioxidant, 80 g of phosphorus, 21 g of magnesium, 2200 mg of manganese, 3000 mg of iron,
300 mg of copper, 300 mg of zinc, 100 mg of cobalt, 120 mg of iodine and 1.1 mg of selenium.
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Table 2- Fatty acid composition of the sesame meal used
in the experiment (%)

oS oS G slasl

0,
Fatty acid of sesame meal ()
Cl12 0.25
Cl4 0.37
Cl6 12.54
Clé6:1 0.29
C18 8.59
C18:1 38.83
C18:2 35.05
C18:3 0.65
C20 0.16
SFA! 21.91
UFA? 74.82
MUFA? 39.12
PUFA* 35.7
M/S 1.78
u/S 3.41

'SFA= saturated fatty acid

2UFA= unsaturated fatty acid
3SMUFA= monounsaturated fatty acid
4PUFA= polyunsaturated fatty acid
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Table 3- The effect of sesame meal on the performance of fattening lambs and nutrient digestibility

stialejl (slaloss

Experimental treatments
5)lge sl JouS dlbuS Ao > £ 2o AlouS o yd VY SEM P-value
Items Control Sesame meal%6 Sesame meal%12
Shgs SGpae
Feed intake(g/d) 1569 1551 1594 15.69 0.16
sl 0j
Initial weight(kg) 30.47 31.8 27.9 1.23 0.49
= o
Final weight (kg) 45.48 44.42 44.81 2.04 0.9
ligy 01js LRl
Average daily gain (g/d)  250.23 210.47 251.90 23.81 0.39
S e
FCR%! 4.11 3.79 4.21 0.14 0.12
Nutrient digestibility (%)
OS9n
Protein 66.85 63.83 70.09 4.07 0.5
@
Fat 82.03 85.99 83.39 23 0.5
5 aing Jguls b
NDF 51.98 45 38.94 5.85 0.35

ool (P<O.05) s imo coglis S5ko ind,y o > diliio yui gy

Non-identical letters in each row indicated a significant difference (P <0.05)

1. Feed conversion ratio
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Table 4- Effect of different levels of sesame meal on the fatty acids in muscle

lnlojl (sl ylags
NEYEW ' Experimental diet SEM  p-Value
Fatty acid Al JouS dlouS oy £ 2008 AllouS o> VY
Control Sesame meal %6  Sesame meal %12

C10 0.35 0.32 0.31 0.01 0.12
C12 0.15 0.15 0.14 0.01 0.86
Cl4 3.36 2.99 2.93 0.23 0.43
Cl4 1 0.81 0.73 0.66 0.04 0.18
Cl15 0.77 0.71 0.66 0.03 0.16
Cl15 1 0.09 0.07 0.1 0.02 0.73
Cl16 31.082 30.01 28.73P 0.33 0.007
Cl6 1 1.662 1.31 1.18° 0.091 0.023
C17 2.25 2.07 2 0.11 0.33
C17 1 0.73 0.71 0.64 0.03 0.17
C18 18.062 17.56 16.64° 0.26 0.023
CI18 Inllt 1.55° 2.012 2.132 0.11 0.024
C18 1n9¢c 31.21¢ 32.88v 34.452 0.28  0.0006
C18 1nllc 0.17 0.17 0.18 0.01 0.84
C18 2n6c 3.53b 4.48v 6.012 0.23  0.0009
C18 3n3c 0.70 0.82 0.68 0.07 0.42
C20 0 0.17 0.16 0.16 0.007 0.47
C20 1 0.06 0.02 0.02 0.025 0.45
C22 0 0.09 0.08 0.08 0.01 0.88
C18:2 C9T11 CLA 036" 0.56° 0.68? 0.025 0.0003
CLA T10C12 0.04° 0.06* 0.07* 0.003  0.003
Total CLA 0.55° 0.72¢ 0.872 0.03 0.001
SFA! 56.312 54.07° 51.96¢ 0.38  0.0005
MUFA? 36.31¢ 37.93v 38.32 0.28  0.0008
PUFA3 4.79¢ 6.03v 7.57* 0.25  0.0007
SFA/PUFA 11.762 9.05b 6.83¢ 0.42  0.0005
DFA* 59.17¢ 61.52° 63.592 0.38  0.0006
AP 1.082 0.96° 0.86" 0.02  0.0033
PUFA/SFA 0.08" 0.11° 0.142 0.006 0.0016
MUFA/SFA 0.64¢ 0.70° 0.76* 0.01  0.0006

Casl (P20 o cime gy Sl sy j2 50 alin jué By,
Non-identical letters in each row indicated a significant difference (P <0.05)
1-SFA (saturated fatty acids)
2-MUFA (mono unsaturated fatty acids)
3- PUFA (poly unsaturated fatty acids)
4-Desirable Fatty Acids = MUFA+PUFA+C18:0
5-Atherogenicity index = [(C12:0 + (4 x C14:0) + C16:0))/MUFA + PUFA]
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Introduction Sesame with the scientific name ‘Sesamum Indicum’ belongs to the Pedaliaceae family.
Sesame seeds have high oil content (42-56%) and crude protein (20-25%), as well as a source of minerals,
especially calcium, phosphorus, potassium and iron. The main fatty acids in sesame include: linoleic acid (40.4
to 47.9%), oleic acid (35.9 to 42.3%), palmitic acid (7.9% to 12%) and stearic acid (6.1 to 4.8 %). Historically,
the purpose of agricultural research has been focused on increasing production efficiency so that less emphasis
has been on improving the profile of food products. Therefore, scientists and producers are interested in research
and agricultural activities that can improve the nutritional profile of food products. Changes in animal nutrition
can significantly increase the concentration of bioactive components (such as conjugated linoleic acid and
omega-3 fatty acids) in animal products. The most effective strategy is to supplement ruminants with different
oils or oils rich in linoleic acid or linolenic acid.

Materials and Methods In this study, 21 lambs with average initial weight of 30 3 kg were used. The
experiment was conducted in a completely randomized design with three treatments including 0, 6 and 12%
replacement of sesame meal with soybean meal with 7 replicates for 75 days (14 days adaptation). Experimental
diets were adjusted using the SRNS transcription software (NRC 2007). Feed was given daily at 8 am and 4 pm.
After slaughter of animals, samples of Longissimus dorsi muscle (ribs 12 and 13) were removed from the left
carcass and after packaging to measure fatty acids in Freezer-20 °C was maintained. The fatty acid composition
of sesame meal and muscle were measured. The internal marker was used to determine apparent digestibility of
nutrients.

Results and Discussion Replacing sesame meal (SM) with soybean meal had no effect on nutrient
digestibility and performance (p> 0.05). The effects of added dietary fat on performance of ruminants are
reported to be varied. Such variability could be associated with differences between experiments in terms of
composition of the basal diet (i.e., energy density and level of grain), level of fat inclusion, fat type and
composition (i.e. contents of free and saturated fatty acids), and whether diets were formulated to be
isoenergetic. The fact that the rations with fat supplements were isoenergetic and isonitrogenous may explain the
absence of significant differences in animal performance. SM supplementation affected the composition of FA in
meat of lamb. The SM addition decreased SFA (p<0.01), SFA: PUFA (p<0.01) and AI (p<0.01) while increased
MUFA (p<0.001), PUFA (p<0.001), CLA and DFA (p<0.001). Palmitic acid (C16:0) reduced in SM treatment.
Since C16 fatty acid has been introduced as a hypercholesterolemic FA, its reduction in meat and adipose tissue
is beneficial to human health. Also, stearic acid (C18:0) (p<0.05) decreased. Endogenous synthesis of MUFA in
adipose tissues involves a reduction of C16:0 and C18:0 FA catalyzed by the A9 —desaturase activity. It is
reported that A9 —desaturase expression is influenced by polyphenolic compounds (46). Also, the increase in cis-
9 C18:1 proportion in meat of lambs fed SM diets can be explained by the high dietary cis-9 C18:1 level in SM
groups, probably combined with slow ruminal biohydrogenation. Oleic acid (cis-9 C18:1) with stearic acids
(C18:0) and palmitic (C16:0) to be the most abundant. Palmitic acid increases while oleic acid decreases blood
cholesterol, and stearic acid has no effect. The cis-9 C18:1 reduce human LDL-cholesterol and increase HDL-
cholesterol concentrations in blood, which result in lower risk of coronary problems. CLA nutrition has been
shown to have anti-cancer, anti-obesity, anti-inflammatory, and anti-atherogenic effects, as well as positive
effects on serum lipids.
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Conclusion The results of this study indicated that meat FA composition of lambs can be improved from a
human health perspective by inclusion of SM, as a rich source of PUFA. Addition of SM up to 12 % in lambs
diet, increased the proportion of CLA, MUFA, PUFA, MUFA: SFA and PUFA:SFA ratio and decreased SFA
and Al in meat. However, further investigation is needed to optimize the level of SM incorporation in animal
diet.
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