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Tablel- Feed ingredients and chemical compositions of basal diet and diets with increasing levels of barley

(1) Shss oo (4 02 > 2 b (2Rl 203 alojl (sloo
Ingredients (%) Experimental diets (% replacement barley grain in basal diet)
0 7 14 21

€ 61.16 56.87 52.00 47.37
Corn

Lo s 0, .
(P> (55 W44) Ligw s 34.33 31.62 29.49 27.12
Soybean meal (44% CP)
> 0.00 7.00 14.00 21.00
Barley
Sal S 1.40 1.40 1.40 1.40
Limestone
nd ondS (53 1.68 1.68 1.68 1.68
Dicalcium phosphate
P S 0.45 0.45 0.45 0.45
Common salt
1. .
elag JoSo 0.25 0.25 0.25 0.25
Viatmin premix*
2 .
e JuSe 0.25 0.25 0.25 0.25
Mineral premix?
pasS Sl 0.30 0.30 0.30 0.30
Chromic oxide
S 0.18 0.18 0.18 0.18
DL- Methionine
W) M\Dm «_:LMS)A
Calculated composition
(p53k5 3 SJS5kS) sl 5 g J6 o555 2814 2795 2769 2746
AME (kcal/kg)
(A) P& oo 20.30 19.59 19.07 18.47
Crude protein (%) ' ' ' '
() oo 0.50 0.49 0.48 0.47
Methionine (%)
() Cofosort oigte 0.87 0.85 0.82 0.80
Methionine + cystine (%)

0, o,
(%) o2 1.08 1.03 0.98 0.94
Lysine (%)
() ooy 0.77 0.73 0.71 0.68
Threonine (%)
(7) oyt By 0.45 0.45 0.46 0.46
Auvailiable phosphorus (%) ' ' ' '
() "’MK 1.00 1.00 1.00 1.00
Calcium (%)
() e 0.19 0.19 0.19 0.19

Sodium (%)

3 (Kg Q:-‘t-ls f,a)fd.:n 48 (Ewt.:, f‘_gldbg »l, 3000 (D3 wl.::, f‘)lo.ud.:l A>|9 9000 (Awl::, Dged uﬁ.nb l) ») d;\.i.a :l,a 0> )‘l P)f}l.f 2 db“ 4 mL..s Jo.i.a !
0124 g tp S Muall2 cxual SJob 20,5 oo B2 (il 10,5 oo 1012 Bz paling tp,5 oo 3 ccpmnS 503 cmoling 2.5 o 6 Boimelizg 125 oo 1B By pyabig tp5 oo
25 ke 12 Sl sl 95 Lo
073 pgeiber 5.5 o 2 o 205 sa20: o 20,5 o B0 el .5 o 100 s 5 oo 120 53S0 905 (ol 1y 125 (53 g oy J 2,558 s 6ljl 42 (ne Slyo Jaa ?
25 ke 05 U 5 Lo
! Vitamin premix supplied per kilogram of diet: vitamin A (retinyl acetate), 9,000 IU; vitamin D3, 3,000 IU; vitamin E (DL-a-
tocopheryl acetate), 48mg; vitamin K, 3 mg; thiamin, 1.8 mg; riboflavin, 6 mg; pyridoxine, 3 mg; vitamin B12, 0.012 mg; niacin, 42
mg; folic acid, 1.2 mg biotin, 0.24 mg; pantothenic acid, 12 mg.
2 Mineral premix supplied per kilogram of diet: manganese, 120 mg; zinc 100 mg; iron, 80 mg; copper, 20 mg; iodine, 2 mg;
selenium, 0.3 mg; cobalt, 0.5 mg.
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Table 2- Chemical composition of raw and electron beam irradiated barley grain (% of dry matter)!

ools
o » rLE ;ﬁ;é)i r\gﬂ:zf S b Sl edusd o ol G enysd y5 Jolousls LI
Treatments D - Ash  Starch  B-glucan (NDF?) (ADF3) garul
ry protein extract e o
matter
$2 09 92 94.45 12.37 3.50 3.75 55.27 3.93 19.25° 6.71
raw barley
sS4ks 10 94.71 12.33 3.44 3.49 54.77 3.85 18.10° 6.99
10 KGy
sSsks 20 94.72 12.23 3.47 3.71 56.44 3.92 16.17¢ 6.61
20 KGy
s55ks 30 94.85 11.95 3.43 3.69 55.02 3.96 15.28¢ 6.65
30 KGy
féslzlgym 94.83 11.83 3.50 3.49 56.00 3.68 15.04¢ 6.45
SEM 0.07 0.14 0.04 0.04 0.46 0.04 0.42 0.06
P- value 0.421 0.823 0.977 0.156 0.817 0.242 0.0001 0.731

(P<0.05) il o (5l sime ST gyl olie e By b cpgiyp slocySolie!

!Means within same column with different superscripts differ significantly (P<0.05).

2Neutral detergent fiber
3Acid detergent fiber

o s (3Rl gl Gl o a3 e 0l Jyia ool el
‘L5)§9—L§ 40 9 30 .20 10 dL&b).} PR R u’.)l)y)) 9 9 9V
SYalae (P>0/05) sb L oae Lials aoys ol AME,
ol L 33 52 5 ool (glmo i AME, | Lol> (505
ool b g 4l AME, .l osel 4 Jods j> g aib _odol3l
ol SYoles cpl b e SYolee opl )3 g 4ild aoy> 100
&b AMEn .8l iolidl o ails AMEn o5y 5o Silidl b as ol
cep e 6555 40 530 20 0 slaj 5 55 g 52
oSS 3 s S5k 2795 5 2730/7 2663/1 262813 2593/8
235 3,50

P9 Sy 48 anged ()55 (14) () LSen 5 suiaign
5 45l o) 9> o 8) dw (55l (105 laar g laoy
9 s b Sl orizen 5 laasls ul ke 51 00958
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Table4- Linear regression equations of AME, of experimental diets with increasing levels of raw and irradiated barley grain

o ab 05Kl 10,3100 b o wls AME, (Kcal/kg) opess

Calculated AME; of barley grain (Kcal/kg) with 100% replacement

barley grain

o b oSy dolas R2
Treatments Linear regression equation

Fr Ok > Y=2911-0.3172X 0.89
raw barley

s Ssks'10 Y=2910.4-0.2821x 0.89
10 kGy

S 9ks 20 Y=2911.8-0.2487x 0.89
20 kGy

5ok 30 Y=2911.9-0.1812x 0.80
30 kGy

s Ssks 40 Y=2909.2-0.1142x 0.85
40 kGy

(PSS 3 pS)cstelofl o 3 g s =X
oy bl o AME, (kcal/kg)=Y

2593.8

2628.3

2663.1

2730.7

2795.0

Sl Gisbojl ol 3 w395 Ylainl an acatly Ll 1y g S
Ollidl g (gl is a s lg o ialS s g Cunl atdly golie
ol 00 (520 dlgo puid oyl

dlﬁaui'nc_.‘n_ﬁai‘rﬁ:éajm‘gaiwwﬁdjdﬂ
oud ligd e 92 (e

s TME AME; (AME) Lo g cégs Sl 5,0 polie
P adise glapd Lodds U, g 5y ook o ab (TMEn
plos a8 amd o LS gl oyl .ol oad o3l L B Jgas
—al38l 259) 5,55k A0 520 51 b)) 2)90 65 (slaasli
a s b asls plo alie TMEn e Lol jasls o cuily
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Table5- The metabolizable energy of raw and irradiated barley grain in cockerels

(p59hS > S J5hS) jlo 5 S JB (5551
Metabolizable energy (kcal/kg)

Slos AME AME, TME TME,
Treatments

Fr 09N P 2425.7 2426.0 2663.7 2651.7
raw barley

«S5sks' 10 2403.0 2403.2 2641.0 2628.9
10 kGy

< 5sks 20 2480.6 2480.9 27186 2706.6
20 kGy

< 5sks 30 2653.0 2653.4 2891.0 2879.2
30 kGy

& Ssks 40 2730.1 2730.2 2968.1 2956.0
40 kGy

SEM 46.81 46.80 46.81 46.80
P- value 0.084 0.082 0.083 0.082

SEM=Standard Error of Mean
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Introduction: Cereals are the major part of a poultry diet and primary sources of feed energy Because of the
worldwide high cost of corn, the use of barley and wheat grain in broiler diets has become more appealing. However,
the use of barley in poultry diets because of its high content of non-starch polysaccharides (NSP) is limited. NSP
increased intestinal viscosity, reduced litter quality and poor productive performance. Most of the adverse effects of
barley in poultry feed have been attributed to the content of g-glucans. The NSP fraction of the cereal protects lipids,
starch, and protein, thereby compromising the access of digestive enzymes to dietary components. Therefore, the
processing of barley grain to remove anti-nutritional factors and improve its nutrient bioavailability before including it
in the diets of one-stomach animals is beneficial. However, information concerning the effect of electron beam radiation
on nutritional and anti-nutritional components of barley grain are scarce. Therefore, this study was carried out to
evaluate the effects of electron beam radiation on the chemical composition and metabolizable energy of barley grain.

Materials and Methods: The barley samples (cultivar Fajr) were packed in nylon bags and exposed to electron
beam irradiation (Rhodotron TT200 accelerator, IBA Co., Belgium) at the Yazd Radiation Processing Center (AEOI,
Yazd Center, Iran) at doses of 10, 20, 30, and 40 kGy at room temperature. Chemical composition of the raw and
electron beam irradiated barley grain was determined. In order to estimate AME, Chicks were fed a standard broiler diet
for a 15-d pre-experimental period and, after four h of feed deprivation, were randomly distributed into experimental
groups (16 treatments, 4replicates and 5 birds in each) in such a way that all groups had a similar average weight. All
diets were given in mash form with birds having free access to water and feed throughout the experiment. The basal diet
used during the experimental period was based on corn and soybean meal as major ingredients. The raw and electron
beam irradiated barley grain (as test ingredient) was included in the basal diet at levels of 7, 14, and 21% to form test
diets. The 16 experimental diets, evaluated in a balance trial to determine the AME, content which contained 0.3%
chromium oxide as an indigestible marker. The precision-fed cockerel assay of Sibbald was used for determining the
TME, of the raw and electron beam irradiated barley grain. The birds were housed in individual metabolism cages,
following a period of 24 h without feed, 30 g of the different ground barley samples were fed by intubation to 20 (4 per
treatment) adult cockerels (Rhode island reds). At the same time, another 4 cockerels were deprived of feed to estimate
the endogenous energy losses. Total excreta over the following 48-h period were dried and ground for subsequent
analyses, Roosters were assigned to treatments at random.

Results and Discussion: The results showed that percentage of dry matter, crude protein, ether extract, ash, B-

glucan, ADF, and starch of barley grain were not affected by radiation. However, electron beam irradiation in all doses
significantly decreased (P<0.05) the NDF of samples compared to raw barley grain. The AME, of barley was calculated
by extrapolation of the linear regression equation to a 100% of barley inclusion. These equations indicated that with
increasing dose of irradiation, AME, of barley increased. The AME, value of raw and irradiated barley at doses of 10,
20, 30 and 40 kGy were 2593.80, 2628.30, 2663.10, 2730.70 and 2795 kcal/kg, respectively. The electron beam
irradiation numerically increased (P>0.05) AME, AME,, TME and TME, of barley grain in cockerels at doses above 20
kGy. Previous studies using gamma or electron irradiation show a reduction in anti-nutrient content of canola meal,
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barley, and cottonseed meal and an improvement in their utilization increase in broilers. Gamma and electron radiation
can denature proteins, decrease starch crystallinity and increase digestibility of barley and canola meal. Therefore,
increased AME, and TME, of barley grain were expected in this experiment.

Conclusion: The present study showed that electron beam irradiation reduced NDF and increased AME, and TME,
of barley grain. It seems that radiation is an effective processing method for improving the nutritive value of barley, but
more experiment is needed to evaluate radiation.

Keywords: Barley grain, Chemical composition, Electron beam, Metabolizable energy.



