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Table 1- Ingredients and chemical composition of experimental diets

Ingredients % Control
Alfalfa 20
Wheat straw 10
Barley 20
Corn 25
Wheat bran 10
Soybean meal 12
Sesame meal 0
CaCOs 1.5
Sodium bicarbonate 0.5
Salt 0.5
Mineral-vitamin premix? 0.5
Chemical composition
Dry mater (%) 94.06
Crude protein (%) 14.8
Metabolizable Energy (Mcal/kg) 2.35
Ash (%) 8.4
Ether extract (EE) (%) 1.77
Neutral detergent fiber (%) 49.98
Acid detergent fiber (%) 12.97

diets
6% Sesame meal 12% Sesame meal
20 20
10 10
20 20
25 25
10 10
6 0
6 12
15 15
0.5 0.5
0.5 0.5
0.5 0.5
94.97 95.05
14.6 14.4
2.39 2.4
9.1 10.2
2.18 2.84
55.78 52.51
11.50 12.56

!Mineral supplements used per kg of diet include: 248 mg manganese sulfate, 125 mg iron sulfate, 211 mg zinc
oxide, 25 mg copper sulfate, 25 mg calcium iodate, 0.5 mg selenium, 625 mg Choline, 2.5 mg antioxidant
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Table 2- Fatty acid composition of sesame meal
used in the experiment

Fatty acid Sesame meal
C12 0.25
C14 0.37
C16 12.54

Cl6:1 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
MUFAS3 39.12
PUFA* 35.7
M/S 1.78

u/S 3.41

ISFA= saturated fatty acid

2UFA= unsaturated fatty acid
SMUFA= monounsaturated fatty acid
4PUFA= polyunsaturated fatty acid

Table 3- Chemical composition of sesame meal

Items %
Fat 24
Protein 39
Ash 7.9
NDF 29
Energy 5184.92
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Table-4 Effects of different levels of sesame meal on performance in lamb

Experimental diets

1
Parameter Control 6% Sesame meal 12% Sesame meal SEM®  P-value

Initial weight 30.47 31.8 29.7 1.23 0.004

Total BW gain (kg) 15.01 12.62 15.11 143 0.39
Final weight 45.70 43.05 45.96 1.45 0.33
Average daily gain (g/d)  250.23 210.47 251.90 23.81 0.39
Dry matter intake (g/d) 1569 1551 1594 15.69 0.16
FCR%?2 4.11 3.79 421 0.14 0.12

NH3 (mg/dl) 11.6 8.79 8.95 1.34 0.3

pH 6.43 6.27 6.48 0.14 0.58

1Standard error for overall mean 2 Feed conversion ratio
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Table-5 Effects of different levels of sesame meal on blood metabolites in lambs

Experimental diets

blood metabolites Control 6% Sesame 12% Sesame SEM! P-value
meal meal

Glucose (mg/dl) 67/98 71.46 73.45 4.36 0.67
Cholesterol (mg/dl) 50.66 58.90 61/97 4/46 0.22
Triglyceride (mg/dl) 18.02 23.76 22.24 2.75 0.34
HDL (mg/dl) 19.80? 23.63P 23.62° 0.76 0.005
LDL (mg/dl) 26.41 30.26 34.31 3.47 0.31
VLDL (mg/dl) 3.60 4.75 4.44 0.55 0.34
Urea (mg/dl) 52.52 51.36 50.36 3.62 0.91
Creatinine (mg/dl) 0.98 1 0.65 0.03 0.61
Albumin (g/dI) 4.52 451 4.22 0.19 0.58
Total protein (g/dl) 7.84 7.85 7.61 0.18 0.57
Globulin? 231 3.33 4.98 0.63 0.14
BUN (mg/dl) 24.54 24 23.53 1.69 0.91
ASAT (GOT) U/i 147.37 145.18 143.76 7.77 0.94
ALAT (GPT) U/I 20.66 17.51 25.11 2.57 0.15
ALP U/L 1278 115.5° 120.64° 1.87 0.003

1Standard error for overall mean

2Total protein-albumin

ab Means within a row with different subscripts differ significantly (P<0.05).
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Table 6- Effects of different levels of sesame meal on the antioxidant status of lambs

Experimental diets

Antioxidant indices Control 6% Sesame meal 12% Sesame meal SEM! P-value
Malondialdehyde
Blood (nmol/l) 1.16 1.12 1.12 0.06 0.88
Muscle (nmol/mg) 0.14 0.11 0.07 0.022 0.22
Total antioxidants (mmol/l)
Blood 0.37 0.43 0.41 0.029 0.19
Muscle 0.44° 0.532 0.528 0.01 0.04

1Standard error for overall mean

2Total protein-albumin

ab Means within a row with different subscripts differ significantly (P<0.05)
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Introduction: Sesame (Sesame indicum) belongs to the Pedaliaceae family and is one of the oldest
oilseeds that was first cultivated in Africa and then, in India. Nowadays different varieties of the crop
are commercially grown worldwide such as Sesumum, Til, Jin, Jelly, Sim Sim, Beniseed and Sesumum is
being the main ones. Sesame contains a significant amount of physiologically active molecules such
as Lignans which are low molecular weight polyphenols (up to 1.5%), (Kamal et al. 2011). Polyphenols
are a group of secondary plant metabolites with a broad range of bioactivities e.g., free radical
scavengers, LDL cholesterol oxidation inhibitors, and DNA breakdown inhibitors (Shahidi 2004).
Sisamin lignans in sesame oil has many antioxidant properties. Additionally, sesame seeds also
contain tocopherols, mainly gamma tocopherols, with antioxidant properties (Shahidi et al. 1997).
Bioactive molecules are found in many varieties of the crop however some maybe more abundant in
one type than the other (Lin et al. 2017). Sesame seeds are effective in reducing blood lipid and
improving lipid profile due to dietary fiber, linoleic acid, and lignins (Mensink et al. 2003). Seeds are
widely used for the production of edible oil. Generally, sesame seeds are defatted by cold press
technique which would generate the final product as well as partially defatted Sesame Meal (SM).
Iran annually produces 56,000 tons of sesame, which is ranked 16th in the world. With this
production, Iran is also the first in the Middle East and the region, and about 14,000 tons of sesame
meal is produced annually. Sesame meal is highly proteinaceous therefore can be a suitable substitute
to other edible protein sources such as including cottonseed and or soybean meal in livestock feeding.
The purpose of this study was to determine the effect of SM on performance, blood factors (Glucose,
Cholesterol, Triglyceride, Protein, Blood enzymes) and improving antioxidant activity of Malondi
aldehyde (MDA) and total antioxidant capacity (TAC) in fattening lambs. Sesame meal in this
experiment contains 39% protein and 24% fat, that can be used especially for replacing with soybean
meal in sheep feed.

Materials and methods: Preparation of dietary treatments sesame meal was purchased from the local
market. Measurement of fatty acids of sesame meal was done by Fulch et al. (1957). Dry matter, crude
protein, ether extract, ash, were determined according to methods of AOAC (1990). And cell wall by van
soest method (1991). Experimental diets were adjusted using SRNS (NRC2007) software.

Animals and treatments. Twenty-one male lambs (initial body weight of 30 £ 3 kg) were used in a
completely randomized design during 60 days of feeding experiment with 15 days of adaptation
period. Experimental treatments included: 1- control basal diet (without SM), 2- diet with 6 % SM,
and 3- diet with 12 % SM. The feed was completely mixed (with a machine) and was given to
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livestock twice a day at 8:00 am and 4:00 pm. Lambs were weighed on the first day and then, every
two weeks.

Blood sampling and rumen fluid

In the last week of the experiment, rumen fluid of the animals was sampled utilizing a vacuum pump
2-hours later morning meal, and subsequently filtered by strainer paper. Ammonia nitrogen and pH
of the rumen fluid was measured and recorded.

Also, blood samples of each animal were centrifuged and stored in the freezer to measure blood and
antioxidant parameters. Blood parameters (glucose, cholesterol, triglyceride, urea, albumin, total
protein, high density lipoprotein, low density lipoprotein, creatinine, aspartate aminotransferase,
alanine aminotransferase, alkaline phosphatase) in plasma were measured using Pars test laboratory
kits. Plasma MDA was measured by the method of Palasser et al. (1996).

Slaughter

At the end of the experimental period, lambs were slaughtered. Sampling of longissimus muscle was
performed between 12 and 13" ribs from the left halves of each carcass. Samples of muscle were
dissected and ground to homogenize for determination of antioxidant attributes. Malondi aldehyde
(MDA) content of muscle was measured according to Steering and Chisman (1990). Total
Antioxidant Capacity (TAC) was measured by FRAP method provided by Bensi et al. (1996).
Statistical analysis

Data analysis was conducted based on a completely randomized design using the GLM procedure of
the SAS institute (2002). Analysis of variance and the Tukey Kramer test were used to determine significant
differences (p <0 .05).

Results and discussion: Dry matter intake, mean daily weight gain and feed conversion ratio were
not affected by experimental diets (p>0.05). Rumen and some blood parameters (glucose, triglyceride,
urea, albumin, total protein, low density lipoprotein, creatinine, aspartate aminotransferase, and
alanine aminotransferase) were the same in goats fed different diets but, high density lipoprotein
increased and ALP decreased (p<0.05) in goats fed a diet containing sesame meal than control group.
Malondialdehyde and total antioxidant capacity of plasma were not affected by experimental diets. But
total antioxidant capacity of muscle in goats fed a diet containing sesame meal were higher (p<0.05)
than other. The acceptable threshold of Malondialdehyde in meat is 2 mg per gram of meat; so that, it
does not spoil and does not taste bad (Campo et al. 2008). In general, high consumption of natural
antioxidants causes the transfer of these molecules to tissues and thus, increases the total antioxidant
capacity (Descalzo and Sanco 2008). Flavonoids and phenolic compounds in plants have several
biological effects, including free radical scavenging antioxidant properties and anti-inflammatory
effects (Kamar et al. 2008 Ganji et al. 2017). Sisamine in sesame is hydrophilic and has very strong
antioxidant properties (Ernst 1990). The antioxidant role of sisamine is known by inhibiting the catabolism of
tocopherols, thereby increasing the accumulation of tocopherols in plasma and tissue (Parker et al. 2000).
Conclusions: Sesame meal, as a by-product, can be replaced by soybean meal. In addition, due to the
presence of useful fatty acids and antioxidant properties and the transfer of these beneficial
compounds to animal products, this products (milk and meat) can be used as an enriched food in
human nutrition.
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