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Table 1. Ingredients and composition of the experimental diets (%)

Treatment 5 Treatment 4 Treatment 3 Treatment 2 Treatment 1 (Ingredient) ST)s5 oolo
Alfalfa
18.18 18.18 18.18 18.18 18.18 .
Barl
6.82 6.82 6.82 6.82 6.82 arley Straw
9? )
Soybean Meal
7.26 9.09 7.26 9.09 11.36 Lges dloxs
Ground Barley
16.01 19.45 16.01 19.45 23.18 il
9 LD
27.00 27.00 27.00 27.00 27.00 Ground Com
Oy Al
Wheat Bran
10.93 10.93 10.93 10.93 10.93 5
) poo g
0.45 0.45 0.45 045 045 Mineral - Vitamin Supplement*
Shell Powder
1.18 1.18 1.18 1.18 1.18 Glo g
Salt
0.45 0.45 0.45 0.45 0.45 K
Sweet Lupine
0.45 0.45 0.45 0.45 0.45 e
Haxseed
axsee!
15.00 8.00 15.00 8.00 - oS b
Nutrients
S5 dlge
Metabolizable Energy (Mcal/kg)
2.75 2.69 2.75 2.69 2.62 2 EAEKS) pudsilio LB (555
(5 okS
Crude Protein (%)
16.02 16.00 16.02 16.00 16.04 B s
Chude Fat (o
6.82 520 6.82 520 336 e ()
Insoluble Fiber in Neutral
26.35 25.75 26.35 25.75 25.06 Detergent (%)
S odyg ) Jelorel LI
Insoluble Fiber in Acid Detergent
15.00 14.43 15.00 14.43 13.79 %

gl 22355 > ool LI

p)Sidue Ve Br owelig )8 oo Voo B aaling c lodl sy i Ve eiDs reling  Aoll oy sl lie Fe s _:A omelig tnelng — (dze JoSo uS 5 1Y
Veor 58 e Sk Froih o) e Fe S S o VY0 e it p)S eV e e iy e S e Ve igpnl S e Vet ipe oS e Ve B el

w0y g S ke Voo iohenS Il o) e ¥ tpgiibs p S e
11 Nutritional requirements were balanced according to SNRS (1.9.4488). 1= Mineral-vitamin supplement composition: Vitamin A: 400,000
international units, Vitamin D3: 100,000 international units, Vitamin E: 100 mg, Vitamin B1: 10 mg, Vitamin B2: 20 mg, Copper: 1000 mg, Iron: 3000
mg, Zinc: 2000 mg, Magnesium: 11000 mg, Cobalt: 60 mg, lodine: 60 mg, Manganese: 2000 mg, Selenium: 2 mg, Antioxidant: 1000 mg, etc.
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Table 2. Chemical composition of Flaxseed (% Dry Matter)
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Table 3. Effects of fed diets whole Flaxseed or ground Flaxseed on apparent digestibility (%) in lambs

\ sinlojl (slmo yux(Experimental Diets' )

-value SEM Variables la .
P 5 3 3 2 i -
Dry Matter
0.81 2.32 70.07 71.66 69.14 79.41 69.05 $i5 oo
icM
0.95 2.19 70.92 72.83 70.16 80.40 69.62 Orga&'—fmaner
Crude Protein
0.12 2.31 71.68 73.25 67.81 82.48 74.34 B s
L
rude Fal
0.001 1.73 76.90? 76.617 81.06% 78.562 66.29° 5
£
Neutral Detergent
Fiber
0.10 1.27 68.79 70.03 68.29 72.58 67.73 1 Jsleel LI

Loy VO Loy i 0 Ol O &l aoyd AL oy ¥ ¢ JolS (LS ils aoyd VO oy ¥ JolS LS @l o s A Loy Y (sald) LS &l ey 0> )
aw Jlisl P-Value da 1 Sibe jlro (sllas 1 SEM (P<0.05) cawl b yuSibo oy (513 sine BMBT sdiad )l Cady po )3 aliol CBgy>00s Ol oS b

S gxe

11: Diets: 1. Basal diet (control), 2. Basal diet + 8% whole flaxseed, 3. Basal diet + 15% whole flaxseed, 4. Basal diet + 8% milled flaxseed, 5. Basal
diet + 15% milled flaxseed. Dissimilar letters within a row indicate a significant difference (P<0.05) between means, SEM: standard error of the

means, P-Value: probability of significance level.
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Table 4. Effect of whole Flaxseed or ground Flaxseed on lamb performance

\ slojl (slmo > (Experimental Diets' )

-value SEM Variables .
P 5 7 3 y T =
Daily feed intake (kg)
0.14 0.04 1.25 1.36 1.37 121 1.30 (,o)f?,LS) 45‘).” by Shygs
Initial weight (kg)
0.37 1.49 2412 24.60 26.32 22.52 26.27 (,e)§91.5) 5293 £955 O1js
Final weight (k
029 139 35.15 35.20 3768 33.45 36.75 (,52LS) g oébg)q S
Daily weight gain (g)
0.99 0.03 200.00 192.00 206.00 198.00 190.00 (P)f) 45‘).9) o9 u:u\)‘él
Feed conversion ratio (%)
0.96 1.38 7.66 7.28 6.69 6.78 7.84

(10,3) Sl Jodd o p
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SoPsize
11: Diets without cottonseed (control), 2: Diets with 8% whole cottonseed, 3: Diets with 15% whole cottonseed, 4: Diets with 8% ground cottonseed, 5:
Diets with 15% ground cottonseed. Different letters within a row indicate significant differences between means (P < 0.05), SEM: standard error of the
mean, P-Value: probability of significance level.
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Table 5. Effects of fed diets containing whole Flaxseed or ground Flaxseed on some Plasma blood biochemical
parameters in lambs

p-value SEM i ‘&fuj sloo (E;(perimental Die;sl) i mitabf)|:§5
ol Gl
043 251 45.11 49.32 4732 50.12 51.65 () wfffi?ﬂm)) sy
Triglycerides (mg/dI
0.03 1.70 35.22° 35.08° 39.77° 37.36%® 30.90° (2l ;'?){C:;Leif)r“f );,d).;
" “Cholesterol (mg/dl)
0.04 3.88 73.93° 73.440 82.26° 80.92° 50,86 () uj fi :‘;uﬂ? J9)~ ¢
Albumin (g/dl)
0.08 0.20 442 4.93 4.85 415 5.39 () s 33 25) e
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11: Diets without cottonseed (control), 2: Diets with 8% whole cottonseed, 3: Diets with 15% whole cottonseed, 4: Diets with 8% ground cottonseed, 5:
Diets with 15% ground cottonseed. Different letters within a row indicate significant differences between means (p < 0.05), SEM: standard error of the
mean, P-Value: probability of significance level.
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Table 6. Effects of fed diets containing whole Flaxseed or ground Flaxseed on urinary derivatives (PD) and microbial
protein in lambs fed experimental diets

Vil glao e (Experimental Diets?) metabolites
p-value SEM ) SR i:
5 7 3 7 T Loaoral 5
Allantoin (mg/dTl)
0.93 0.56 5.62 5.72 5.52 5.87 6.17 Gredsmss 39 p)5 )i,.j}';.‘.\l’l
= Pl = -
0.89 0.05 0.84 0.87 0.82 0.85 0.89 Xanthine + hypoxanthine (mg/dl)
' ' ' ' ' ' ' Gl 53 .5 o) IS8 guamrt (]S
0.95 0.34 2.77 2.57 2.48 2.55 2.80 Uric Acid (mg/dl)
' : : : ' : : Gl 5o 05 shee) Kool ol
Total purine derivatives (mg/dl)
0.87 0.68 9.24 9.17 8.83 9.27 9.86 G 5 )5 ) g Slide S
0 P) = )R <
Microbial nitrogen (g/d)
0.81 0.58 6.45 6.80 6.20 6.93 7.10

G, 50 p5)is9 550 3o
Microbial protein (mg/dl)

0.80 3.62 40.31 42.50 38.75 43.28 44.37 . e
(Gl oo 50 o5 (o) (29590 (19

P WL VAN P SVESE AT e ul:.wi OUS b ko> Aoy ¥ (JolS LS &y w3 VO L o (JolS S by o yn A Lo oY (i) LS &l o0y 0y )
daw Jlis! P-Value dappSile jlae (slbs :SEM (P<0.05) cunl o pSike o ()5 cime M) osimd olis sy ya p> aliel Bgpond Gluol kS

S e
11: Diets without cottonseed (control), 2: Diets with 8% whole cottonseed, 3: Diets with 15% whole cottonseed, 4: Diets with 8% ground cottonseed, 5:
Diets with 15% ground cottonseed. Different letters within a row indicate significant differences between means (P < 0.05), SEM: standard error of the
mean, P-Value: probability of significance level.
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Extended Abstract

Introduction and Objective: The administration of Flaxseed as a source of energy
supplementation can affect the growth of lambs. The purpose of this study was to investigate the
effect of feeding different levels (0, 8 and 15%) of whole and ground Flaxseed on performance,
nutrient digestibility, some blood parameters, and microbial protein production of Kabodeh
Shirazi lambs.

Material and Methods: 30 male lambs (60 + 4 days old and weighing 23.7 + 2.5 kg) were
allocated to 5 experimental groups with 6 replications in a completely randomized design.
Treatments include 1- Diet without Flaxseed (control), 2- Diet containing 8% whole Flaxseed,
3- Diet containing 15% whole Flaxseed, 4- Diet containing 8% ground Flaxseed, and 5- Diet
containing 15% of Flaxseed was ground (based on dry matter).

Results: The addition of Flaxseed (whole and ground) had no significant effect on the
performance of lambs and digestibility of nutrients in the whole gastrointestinal tract, but In
comparison with the control group, crude fat digestibility has greatly improved in treatments
using Flaxseed (p=0.001). As compared to the control treatments, the Flaxseed treatments raised
plasma triglycerides (p=0.03) and cholesterol levels significantly (p=0.04). No difference was
seen in glucose and albumin levels among lambs receiving different amounts or forms of
Flaxseed. Purine derivatives, microbial nitrogen, and microbial protein production were also not
affected by experimental treatments.

Conclusion: Flaxseed in various levels and forms improved the digestibility of crude fat and
also increased triglycerides and blood cholesterol.

Keywords: Flaxseed, Kabodeh Shirazi Lamb, Microbial protein
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