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Table 1- Feed ingredients used in experimental treatment (based on percentage)

iabosl gl ylas W il JolS o> ails ol Sy g 4l Lg dllous’ | Cpiige " oS
Treatments Alfalfa stem Whole barley grain  Cracked barley grain ~ Soybean meal =~ Monensin ~ Permix
Y ke 40 52.45 - 5.37 - 2.18
Treatment 1

Yl 40 52.45 - 5.37 0.03 2.15
Treatment 2

¥ ke 40 - 52.45 5.37 - 2.18
Treatment 3

f ol 40 - 52.45 5.37 0.03 2.15
Treatment 4
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*: Premix composition per kg: vitamin A, 500,000 IU; vitamin D, 300,000 IU; vitamin E, 100 IU; Ca, 190,000; P, 90,000; Na,
50,000; Cu, 300; Fe, 3000; Mn, 2000; I, 100; Co, 100; Se, 1; Mg and Zn 3000 mg/kg.

! The monensin concentration was 10% (100000mg/kg).
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Table 2- Chemical composition of the feedstuffs and experimental diet used in experiment (based on DM)

Suid oo Jlesle P RS pL P o Ojsr 3l sl olas
Dry matter Organic matter Crude protein Crude fiber Ether extract  Nitrogen free
extract
donigy bl 95.80 94.25 9.22 43.28 1.42 40.33
Alfalfa stem
oo oS 92.00 94.10 37.09 6.84 7.01 49.10
Soybean meal
(015 S b Jgano) 53 s 92.00 97.45 11.12 6.41 1.61 78.31
Barley grain (Whole or
cracked)
* alojl oy 93.77 93.16 12.14 20.96 1.48 60.70

Experimental diet

A5 5,515 (VAA0) NRC olul 53 & 59y (Kiid 03bo p,SlS 51 (5 JS10) YIOY Jobao il 0y muadlio b5 (5550 o™
“ Metabolisable energy of experimental diet was 2.53 (Mcal/kg DM) that estimated by NRC (1985).
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Table 3- Digestibility of nutrients in the sheep fed with experimental treatments (%)

[EOEN

S osls P s Pl P gl gl
DM oM CP CF EE NFE
o JSs il Soese g 4y 73.82%+230 7494%+241 65.08+5.60 30.42+250 30.42+6.50 82.54+2.00
Physical form Whole barley
ok Sy g i 7158°+234 72.84°+231 64.42+589 29.02+211 29.02+510 80.90+2.91
Cracked barley
SEM " 0.799 0.743 1.826 1.974 1.896 0.848
Opiige yil Cpmidge (g 72.72+200 73.99+210 64.08+390 28.80+5.10 5388+35 81.98+240
Monensin Without Monensin
Cmige b 7268+3.10 73.82+3.00 6544+7.10 30.64+650 5394+88 8153+2.80
With Monensin
SEM 0.799 0.743 1.826 1.974 1.896 0.848
\La’)l“{::" 5l V ke 7342+130 7455+1.61 64.76+457 29.18+6.03 56.38+11.47 82.17+£2.39
Treatments Treatment 1
Yl 7421 +3.10 7533+3.07 65.41+6.78 31.66+7.29 55.75+19.25 82.90+1.61
Treatment 2
Y les 72.02+240 73.42+250 63.41+3.40 28.42+459 51.38+15.76 81.79+2.63
Treatment 3
F ol 71.14+220 7231+219 6546+791 29.63+599 5212+19.64 80.17+3.16
Treatment 4
SEM 1.123 1.050 2.582 2.792 2.681 1.201
P-value S S 0.0202 0.0225 0.5634 0.8108 0.81 0.2131
Physical form (P)
Oriigo 0.6401 0.5121 0.2830 0.3982 0.8920 0.4474
Monensin (M)
Lo Loy 0.0909 0.0611 0.3205 0.4388 0.5601 0.4150
Treatments
Cmidge X S 5d JSi 0.1818 0.3468 0.2639 0.4817 0.2815 0.3483
PxM

Ommiige b ol Sy g3 A (F i gy o Sy g &l (Y e pmmiino b (Joame g3 ald (¥ g (yady (Jgaro o> &ild (Vicwd jay Um;laj slles

A

bl o o yd B (gllad o 55 45 gxe BB dgn g 0aimd LS ISy jb g et b 50 dlde pé gy
1- Treatments included: 1) Whole barley grain without Monensin, 2) Whole barley grain with Monensin, 3) Cracked barley grain

without Monensin and 4) Cracked barley grain with Monensin.
* SEM: Standard error of mean.

Means with different superscript letters in columns are significantly different (P<0.05).
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Table 4- Nitrogen metabolism in the sheep fed with experimental treatments

obd 02)55 (1395

(390 % £5) O3sr%

(390 2 .5) Nitrogen (g/day)
Nitrogen intake (g/d) T R s 5
In feces In urine Retention
o JSs Ssans 9> 4> 15.09+1.98 5.27 +0.39 6.14 +0.43 3.68 +0.37
Physical form Whole barley
old Sy g il 14.35+1.47 5.10+£0.28 5.92 +£0.29 3.33+0.36
Cracked barley
SEM ” 0.520 0.182 0.283 0.396
LI Ciize 9 14.81 £2.04 532+0.58 6.35 £0.41 3.15"+ 0.51
Monensin Without Monensin
Omiige b 1463 +1.34 5.05+0.44 5.72 £ 0.60 3.86%+0.65
With Monensin
SEM 0.520 0.182 0.283 0.396
‘La,)lm; Sl Y ke 1495+ 2.16 5.27 +0.57 6.33+0.77 3.35+0.90
Treatments Treatment 1
Y b 1462 +1.79 5.06 +0.78 5.71+£0.90 3.86 £0.71
Treatment 2
Y e 14.37+1.73 5.26 £0.49 6.23 +£0.55 2.89+0.88
Treatment 3
¥ ol 1474 +1.22 5.09 +0.81 5.77 +£0.89 3.88 +£1.02
Treatment 4
SEM 0.736 0.258 0.369 0.281
P-value S S 0.2922 0.5636 0.3902 0.3859
Physical form (P)
i g0 0.9700 0.2825 0.1301 0.0201
Monensin (M)
Lo 0.4111 0.3230 0.6101 0.4170
Treatments
seiige X (Sujb JS5 0.3152 0.2608 0.2759 0.5833
PxM

Omiige b odd Sy g3 A (F i gy o Sy g &l (Y e pmmiino b (Joame g3 ald (¥ g oy (Jgare o> &l (Vicwd jay u‘“"“’)" slles

A

Al 3op3 B (glla o )3 I3 g ST 399 0dim LS i yp g (i pp 53 Alidie pE B>
1- Treatments included: 1) Whole barley grain without Monensin, 2) Whole barley grain with Monensin, 3) Cracked barley grain
without Monensin and 4) Cracked barley grain with Monensin.
* SEM: Standard error of mean. Means with different superscript letters in columns are significantly different (P<0.05).
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Table 5- Allantoin excretion, microbial nitrogen and protein synthesis, efficiency of microbial nitrogen and urinary urea
nitrogen in the experimental treatments

& ool s 09)5e i e (29,500 OFign  9)Swe (g i 033l ol (sle gl (459555

W) (X ol
Allantoin  Microbial nitrogen  Microbial protein Efficiency of Urinary urea
excretion synthesis (g/day)  synthesis (g/day)  microbial nitrogen N(g/day)
(g/dL) (g/kg DOMI)
S JSa Jyane 9> 4l 0.27 £0.03 5.28 £0.09 33.00 £ 0.56 9.50 £0.93 3.20+0.25
Physical Whole barley
form
ol Sy on 4l 0.29 £0.02 5.69+0.13 35.56 +0.81 10.90 £0.91 2.63+£0.11
Cracked barley
SEM ” 0.022 0.346 2.163 0.839 0.328
Cpiige gl g g 0.32%+0.07 574+1.18 35.88 +3.38 10.66 £ 2.23 2.60+1.21
Monensin  Without Monensin
oo b 0.23" +0.08 5.23+1.10 32.69 +3.88 9.74 £2.80 3.03+1.36
With Monensin
SEM 0.022 0.346 2.163 0.839 0.328
‘L:z,)l.,ts~ Sl Vb 0.32 +0.03 5.48 +1.00 34.25+4.25 10.14 £ 2.20 2.69+1.20
Treatments Treatment 1
¥ ks 0.22 +£0.08 5.07 £ 0.80 31.69 £4.00 8.86 + 1.40 3.71+1.50
Treatment 2
Y lews 0.33+£0.10 5.99+1.20 37.44 £3.75 11.19+2.20 252+1.20
Treatment 3
¥l 0.24 £ 0.07 5.29+1.30 33.06 £4.13 10.62 + 3.60 2.75+1.00
Treatment 4
SEM 0.031 0.490 3.215 1.186 0.443
P-value S S 0.4418 0.1379 0.1251 0.2231 0.1051
Physical form (P)
g 0.0010 0.1400 0.1515 0.2415 0.0571
Monensin (M)
o 0.4420 0.8474 0.8009 0.9010 0.1609
Treatments
Crmidge X S 5d JSi 0.3303 0.4298 0.3942 0.2974 0.3388
PxM

(o 03,55 i B N o3ke p,S5LS 1 £5) c9sSm i3 st o35t *
Omiige b 00 Sy 52 &l (F iy (19 08 S g2 &5 (i b Jgomn 32 413 (Y cimmaiigo g Jgome 92 413 (1 2 ity oitalof] (slolos”
Al oo 2oy 0 gllas prdaws )3 > gime OS] dgag 0 iad (L iy b g (e b ) Al pS By
* Efficiency of microbial nitrogen (g/kg digestible organic matter intake)
1- Treatments included: 1) Whole barley grain without Monensin, 2) Whole barley grain with Monensin, 3) Cracked barley grain

without Monensin and 4) Cracked barley grain with Monensin.
* SEM: Standard error of mean. Means with different superscript letters in columns are significantly different (P<0.05).
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Table 6- Glucose and urea concentration in plasma at various hours after the morning feeding in the sheep fed with

experimental treatments

(il 2 25 o) 3565 (i 2 25 o) 09)
Glucose (mg/dL) Urea (mg/dL)
oo el O celuw oo sl O celw
Hour 0 Hour 5 Hour 0 Hour 5
S S il oo o> 4> 65.70 + 3.69 67.18 + 3.89 16.37 £0.97 15.55+0.96
Physical form Whole barley
ol Sy g &b 64.87 £ 3.90 69.77 £4.02 15.24 +1.24 15.91 +1.36
Cracked barley
SEM * 1.581 1.718 1.067 1.037
etige | Cise 9 63.89 +8.59 69.49 + 6.32 16.39 + 4.25 17.00 +4.17
Monensin Without Monensin
Omisge b 66.68+ 7.92 67.46 +7.42 15.23+4.25 14.45 +3.33
With Monensin
SEM 1.581 1.718 1.067 1.037
‘La.,h,g S Ve 63.52 £ 8.58 67.50 +4.00 17.05 +4.86 17.06 + 4.86
Treatments Treatment 1
Y ks 67.88 £7.33 66.86 + 4.05 15.70 + 2.65 14.04 + 2.65
Treatment 2
Y e 64.26 £9.16 7148 +7.71 15.74 + 3.62 16.94 + 3.62
Treatment 3
AP 65.48 +£8.51 68.06 + 10.07 14.75 + 3.63 14.87 + 3.63
Treatment 4
SEM 2.236 2.430 1.509 1.466
P-value Sazd US 0.8490 0.1892 0.8979 0.4966
Physical form (P)
g 0.0705 0.2403 0.4440 0.0875
Monensin (M)
L Lo 0.7105 0.2725 0.5960 0.0910
Treatments
iy X (S 5d Kb 0.3119 0.2747 0.4215 0.2509
PxM

Crmidge b odd Sy g3 aild (¥ paidge (g 005 Sy g3 &l (Y e opmuiign b Jgoxo g3 4> (¥ cpmmidge (9 (Jgono g3 4l (V ety oainlojl (gl jlous
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1- Treatments included: 1) Whole barley grain without Monensin, 2) Whole barley grain with Monensin, 3) Cracked barley grain

without Monensin and 4) Cracked barley grain with Monensin.

* SEM: Standard error of mean. Means with different superscript letters in columns are significantly different (P<0.05).
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Mehraban Sheep Response to Monensin Applied and Physical Form of Barley
Grain- Emphasis on Protein Metabolism
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Introduction In ruminants, dietary manipulation such as applying feed additive or increasing fermentable
carbohydrate in diet, improve rumen fermentation and enhance animal performance. Monensin, as a feed
additive, increases propionate production, decreases ammonia production and protein degradation in rumen, this
lead to improving energy and protein utilization. In addition, grain processing effects on starch fermentation; this
could be increasing availability of energy for ruminal microorganisms. One of these processing methods is
cracking barley grain. Since, monensin may be influenced on this processing and starch fermentation pattern,
therefore the aim of this study, was evaluated the effects of monensin applied in diet and grain processing
(cracked barley grain) on nutrients digestibility and protein metabolism in Mehraban sheep.

Materials and Methods In this trial, 24 Mehraban male sheep with an average body weight of 52.98 + 6.15
kg were used on 2 x 2 factorial experiment in a completely randomized design. Experimental factors were
included the effects of monensin (diets containing monensin vs. without monensin) and physical form of barley
grain (whole grain vs. cracked grain) as fallowing explanation. Sheep were kept in individual stalls for
compatibility to the new environment and experimental conditions for 7 days. Then, were randomly divided into
4 groups (treatments) based on body weight and transferred to metabolic cages to determine the nutrients
digestibility and nitrogen retention. The treatments were: Barley grain, Barley grain + monensin, cracked barley
grain and cracked barley grains + monensin. Monensin was added to the related treatments in 30 mg per kg of
feed intake. Determination of nutrients digestibility was conducted by directly collection of feces (in vivo
method) for 14 days (the feces and urine samples were taken at the 7 final days). The experimental diets (40%
forage and 60% concentrate) were offered twice in daily at morning (8:00 h) and evening (16:00 h). Urinary
nitrogen, allantoin excretion, and chemical composition of feeds and feces (dry matter, organic matter, crude
protein, ether extract, crude fiber and nitrogen free extract) were determined. Microbial protein synthesis was
estimated by measuring the urinary allantoin excretion. Blood samples were taken on the final day (at 0 and 5
hours after the morning feeding) for determination of plasma glucose and urea concentration.

Results and Discussion The results have shown that the physical form of barley grain significantly
decreased dry matter and organic matter digestibility (P<0.05). Dry matter and organic matter digestibility in
treatments with whole barley grain were 73.82 and 74.94 and in treatments with cracked barley grain were 71.58
and 72.84 percentage, respectively. Other nutrients digestibility (crude protein, ether extract, crude fiber and
nitrogen free extract) were not affected by physical form of barley grain. Also, using of monensin and physical
form of barley grain had no effect on dry matter and nutrients digestibility. Nitrogen metabolism parameters
(nitrogen intake and % nitrogen in feces, urine and retention) were not affected by physical form of barley grain.
Since, crude protein percentage in all treatments was equal, and dry matter intake was adjusted based on animal
body weight and was in a similar range, therefore the nitrogen intake was similar in all treatments and there was
no differences between them. But, % nitrogen retention significantly was increased by monensin using (P<0.05)
and its amount were 21.23 and 26.33 (% of N intake) for treatments with and without monensin, respectively.
Monensin prevents the ruminal proteolytic bacteria, and decreases ammonia production and deamination of
amino acids in rumen. Thus, it prevents the loss of protein in the rumen, which result is increasing nitrogen
retention. Allantoin excretion, microbial nitrogen synthesis, efficiency of microbial nitrogen and urinary urea
were similar in the treatments with whole barley grains and cracked barley grains and there were no significant
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differences between them. Using of monensin significantly decreased allantoin excretion (P<0.05) and its value
were 0.32 and 0.23 g/dl in treatments with and without monensin, respectively. Plasma glucose and urea
concentrations (at 0 and 5 hours after the morning feeding) were not affected by the physical form of barley
grain, monensin and treatments response. Plasma glucose and urea concentrations were 63.52, 67.88, 64.26,
65.48 mg/dl and 17.05, 15.70, 15.74, 14.75 mg/dl for treatments 1, 2, 3 and 4 at O hour after morning feeding,
respectively. These parameters were 67.50, 66.86, 71.48, 68.06 mg/dl and 17.06, 14.04, 16.94, 14.87 mg/dl at 5
hour after morning feeding, respectively.

Conclusion Generally, nutrients digestibility, nitrogen retention and microbial nitrogen synthesis were not
increased by physical form of barley grain. But, increased nitrogen was found by monensin in the sheep.
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