Iranian Journal of Animal Science

Ayl sold

Vol 51, No 2, Summer 2020 (151-161) ot ”"Lc

DOI: 10.22059/ijas.2020.252051.653615 OOVNPY (o) WA (lewals oF 3,Lel DY 890
o195 ol g bY Olwogas 9 8 Slos p Jokomol pud Calisko lio 9 O350 D13 o il T

Sy Sharg>

Tl Loy g " ole  Sullae g (681 0 5T ' (G810 4315 gu
Ol ol 535 sl (b ulin 5 (535518 s o> 0ok 03,8 (D1 (plid IS aim ] 15 5 Sl Y 5 )
Ly 5 g5 0y 55 O g oy (et KIS (s James 5 (6355088 05 8 claslodanSS Sladou S e slaliul X
OFRY/E/NN 1 pdy o, = VFAVANY/Y e el s oy ,0)

oS>

i 55 oIS oKaws 5 adY Sl gt @ Shas  J gl b il o 5 o3 ly5 3 T addllas  gliteny ragn opl
NS g 5 sles G b YXY 586 Sl Sygon 5 A8 ar e akil T slans Al el (S50, YV B g 5l 5SS
Gy 5 gip gy P gEY) Jousl b mis aw g (agden V5 ) D) D3 o3l 5o Jold aalllas 3590 ol e LS o3zl
o e b el dis OB S (su5ba 39 laime (2l bds a5 O B3 Gl 2 b e el I Na g (Ol ST
2 R g 5 b 0dBadis O8N 4 S P<H/0Y) e 2108 Jids o s P70 2l O3y Sl Ol KT au sy
9 b s g 55 b amle 53 i e adY )y SRl 4 pxe (P<H/0Y) 3, Slyb 0310 (P<+/20) 3 g 58I 05 S Al
3 g Sos e 55 5 AYG din S CBlys Pk iR ol 0 45 SN, 55 S sS 035, 85y ks S Sudys S ol
gy 03,54 5 )5 Sbys Clol i Sk 05y Al glacand b sl ST LT glasles (P</0Y)
Gl o L aS B Wy 55 01w 035 (P<t/40) sls zalS ok 5K 5 55 S5 b demlie j3 i 5 4 1y O10Kaw PH O Kol
(G5 ol gl el g g8 gy Sl 0 b oddan i ez s 51 P/ ) YL Ld 045 Ol ST gy 5 sk 5K
it )3 Kl 0 5 AR 0 5 e ) by 3, Shes OIS PH 2818 5 055 39m G2 b 3 0 43 015 K0kST dinn gy ez )3 ¥ 03,8 &

28l ookl 3,50 93 )8 Sy gony 2 S Slaer g

.d‘}lﬁﬂu J:'.'; néjsw 5‘;')‘; a\g.:.a: guy CJ\:..&}»A’.' sd;.z"f 6[.54?.'}? e;)‘).b 6}‘.\3' :gsv\tlr 6&03'5

The effect of corn particle sizes and different insoluble fiber sources on growth
performance and carcass and gastrointestinal tract characteristics of broiler chickens

Soudabeh Moradi'", Arash Moradi?, Vahid Atabaigi EImi® and Reza Abdollahi*
1, 2. Assistant Professor and Former M.Sc. Student, Department of Animal Science, Faculty of Agriculture and Natural Resources,
Razi University, Kermanshah, Iran
3. Monogastric Research Center, School of Agriculture and Environment, Massey University, Palmerston north 4442, New Zealand
(Received: Mar. 11, 2018 - Accepted: Jul. 21, 2020)

ABSTRACT

This study was conducted to evaluate the effect of corn particle size and different insoluble fiber sources on performance
and carcass and gastrointestinal tract characteristics of broilers from 1 to 21 days of age. A total of 660 male broilers were
used in a 2x3 factorial arrangement with 6 treatments and five replicates per treatment. The factors of interest were two corn
particle sizes (2 and 6 mm) and three insoluble fiber sources (lignocellulose, rice hull, RH and sunflower hull, SFH). The
main effect of fiber source was significant for the body weight gain (P<0.01) and feed conversion ratio, with SFH inclusion
improved BWG (P<0.01) and FCR (P<0.01) compared to OH and lignocellulose. The supplementation of lignocellulose
(P<0.05) and fine particles (P<0.01) resulted in higher carcass weight compared to other fiber sources and coarse particles,
respectively. Feeding lignocellulose increased (P<0.01) the weight of the small intestine than the other two fiber sources.
The Experimental treatments had no significant effect on the relative length of small intestinal segments. Coarse grinding of
corn and SFH inclusion reduced gizzard pH when compared to fine grinding and lignocellulose inclusion, respectively
(P<0.05). The Gizzard weight of birds fed a diet containing lignocellulose and SFH was significantly higher (P<0.01) those
fed RH. Generally, the dietary inclusion of 3% SFH improves growth performance through improved weight and reduced
pH of gizzard and can be practically used in the broiler industry.
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Table 1. The ingredients and nutrients composition of experimental diets

ngredients, g/kg Lignocellulose Rice hulls Sunflower hulls
Corn 494.6 494.6 494.6
Soybean meal, 44% 375.4 375.4 375.4
Corn gluten 30 30 30
Lignocellulose 30 0 0
Rice Hulls 0 30 0
Sunflower Hulls 0 0 30
Soybean oil 26.07 26.07 26.07
Dicalcium Phosphate 21.06 21.06 21.06
Limestone 9.62 9.62 9.62
L-Lysine HCL 3.08 3.08 3.08
DL-Methionine 3.05 3.05 3.05
Na Bicarbonate 217 217 217
Common salt 2.06 2.06 2.06
Vitamin and mineral premix1 2 2 2
L-Threonine 0.89 0.89 0.89
Calculated analysis
AME, (Kcal/kg) 2900 2900 2900
CP, % 22 22 22
Crude fiber, % 5.16 4.15 4.24
Calcium, % 0.99 0.99 0.99
Auvailable phosphorus, % 0.49 0.49 0.49
Lys, % 1.37 137 1.37
Met, % 0.64 0.64 0.64
Met+ Cys, % 1 1 1
Thr, % 0.91 0.91 0.91
Analyzed value
Gross energy (Kcal/kg) 4315 4290 4280
Dry matter, % 9251 92.48 92.20
CP, % 21.74 21.57 22
Ether Extract, % 5.85 5.63 6.20
Calcium, % 1.29 1.33 1.22
Total phosphorus, % 9.2 9.5 9.8

1. Provided the following amounts per kilogram of diet: vitamin A, 14,000 1U; vitamin D3, 6,000 1U; vitamin E, 55 mg; vitamin K3, 5.5 mg; thiamin, 3
mg; riboflavin, 6 mg; pantothenic acid, 20 mg; niacin, 50 mg; pyridoxine, 5 mg; folic acid, 2 mg; biotin, 8 mg; vitamin B12, 15 ug; Se, 0.25 mg; I, 1
mg; Cu, 15 mg; Fe, 97.5 mg; Mn, 100 mg; Zn, 100 mg; choline, 800 mg, antioxidant: 100 mg.
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Table 2. Nutrients composition (%, as fed basis) and physical properties of the fiber sources

Fiber sources

Item Lignocelloluse Rice Hulls Sunflower Hulls
Dry matter 92.99 94.96 93.71
Crude protein 0.9 2.8 6.8
Ash 1.7 19.18 3.57
Ether extract 0 2.03 55
Crude fiber 81.08 50.74 47.57
Neutral detergent fiber 93.99 79.27 70.05
Acid detergent fiber 75.12 47.27 43.53
Physico-chemical properties
Screen size, um
2000 3.01 0 212
1000 66.05 15.01 37.39
500 18.57 30.27 32.65
250 4.05 26.72 14.23
106 6.04 15.64 10.68
>106 2.28 12.36 2.93
Geometric mean diameter, (GMD=GSD, pm) 982+2 402+2.4 649+2.2
Water holding capacity, (L/kg of DM) 3.55+0.24 3.65+0.28 4.68+0.26
Swelling water capacity, (L/kg of DM) 5.6+0.2 2.1+0.17 5.07+0.11

Codyb 5 (St 00lo p,T5lS po 5id) T (6555 Cud )b (09 ,800) (gusair Jlad (Sileo )3 031l @595 ¥ Jgor
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Table 3. Particle size distribution, geometric mean diameter (GMD+GSD, pum), water holding capacity (WHC, L/kg
of DM) and swelling water capacity (SWC, L/kg of DM) of ground corn and experimental diets

Screen size (um)

Ground corn 7000 1000 500 250 106 <ios  C°MD+GSD WHC swc
Fine 0 37.59 35.91 12.81 13.66 1.83 653+2.2 - -
Coarse 16.33 33.22 30.35 8.85 9.95 1.3 846+2.2 - -

Experimental diets

Lignocelloluse 1.46 35.48 35 14.8 12.72 0.54 681+2.1 3.77+0.16 3.97+0.06

Fine, 2 mm
Rice hull 1.06 329 34.74 16.52 13.23 1.55 639+2.2 2.88+0.07 3.57+0.12
Sunflower hull 1.63 34.43 32.53 16.29 14.23 0.89 651+2.2 2.3+0.11 3.67+0.06
Lignocelloluse 13.86 35.96 28.94 11.65 8.72 0.87 845+2.2 4.41+0.02 3.87+£0.12

Coarse, 6 mm
Rice hull 12.08 30.48 30.13 15.08 10.75 1.48 747423 3.56+0.07 3.47+0.06
Sunflower hull 15.46 35.81 29.27 11.23 1.73 0.49 852+2.2 3.52+0.08 3.8+0.12

Fiber sources ground through a 2-mm screen, except lignocellulose.

Fine and coarse grades were achieved using screen sizes of 2.0 and 6.0 mm, respectively.
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Table 4. Effect of corn particle size and insoluble fiber sources on body weight gain (g/bird), feed intake (g/bird),
feed conversion ratio (g of feed/g of weight gain) and livability (%) of broilers from 1 to 21 days of age

Corn particle size Fiber source Weight gain ~ Feed intake =~ Feed:gain ratio Livability
Lignocellulose 671 1151 1.717 99.10
Fine, 2 mm Rice hulls 679 1139 1.677 98.18
Sunflower hulls 725 1180 1.630 99.10
Lignocellulose 683 1144 1.675 98.18
Coarse, 6 mm Rice hulls 697 1160 1.665 100
Sunflower hulls 713 1154 1.617 100
SEM 11.29 14.05 0.02 1.72
Main effects
Corn particle size
Fine, 2mm 692 1157 1.675 98.79
Coarse, 6mm 698 1152 1.652 99.39
SEM 6.51 8.11 0.011 0.676
Fiber source
Lignocellulose 677° 1148 1.696° 98.64
Rice hulls 688° 1150 1.671° 99.09
Sunflower hulls 719° 1160 1.623° 99.55
SEM 7.98 9.94 0.014 0.828
Probability,
Corn particle size 0.508 0.73 0.19 0.53
Fiber source 0.004 0.32 0.007 0.74
Corn particle size * fiber source 0.407 0.26 0.7 0.50

Fiber source ground through a 2-mm screen, except lignocellulose.

Fine and coarse grades were achieved using screen sizes of 2.0 and 6.0 mm, respectively.

Means within each section of a column followed by the same letter are not significantly different at P > 0.05.
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Table 5. Effect of corn particle size and insoluble fiber sources on relative weight of carcass and different parts of
gastrointestinal tract (g/kg of live weight) of broilers at 21 day of age

Corn particle size Fiber source Carcass Pancreas  Proventriculus Gizzard  Small intestine  Ceca
Lignocellulose 598.7 3.88 7.05 24.19 48.77 3.89
Fine, 2 mm Rice hull 572.1 423 6.28 22.54 44.61 4.66
Sunflower hull ~ 577.0 3.90 6.25 25.25 4491 4.45
Lignocellulose 574.7 4.06 6.47 24.88 4591 4.99
Coarse, 6 mm Rice hull 560.1 3.96 6.97 23.15 45.05 4.35
Sunflower hull  566.1 3.96 6.91 25.94 44.45 411
SEM 6.03 0.12 0.76 0.66 0.33
Main effects
Corn particle size
Fine, 2mm 583.8° 4.00 6.54 24.08 46.09 431
Coarse, 6mm 566.4° 3.99 6.68 24.65 45.08 4.45
SEM 3.48 0.07 0.189 0.442 0.386 0.19
Fiber source
Lignocelloluse 588° 3.97 6.79 2453 47.49° 4.38
Rice hull 570.9° 4.09 6.63 22.84" 44.8° 452
Sunflower hull 565.4° 3.93 6.41 25.55° 44.68° 4.28
SEM 4.27 0.09 0.232 0.541 0.472 0.23
Probability
Corn particle size 0.004 0.934 0.572 0.3 0.092 0.61
Fiber source 0.007 0.449 0.598 0.006 0.0009 0.78
Corn particle size * fiber source 0.505 0.223 0.159 0.99 0.063 0.07

Fiber source ground through a 2-mm screen, except lignocellulose.

Fine and coarse grades were achieved using screen sizes of 2.0 and 6.0 mm, respectively.
Means within each section of a column followed by the same letter are not significantly different at P > 0.05.
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Table 6. Effect of corn particle size and insoluble fiber sources on relative length of intestine (cm/kg of live weight)
and pH of gizzard and ceca of broilers at 21 day of age

Relative length (cm/kg of live weight) pH
Corn particle size Fiber source Small intestine Duodenum  Jejunum  lleum  Gizzard Ceca
Fine,2 mm
Lignocellulose 210.26 37.73 87.48 85.05 3.53 7.1
Rice hull 211.83 36.14 89.03 86.66 3.47 6.9
Sunflower hull 280.6 37.89 85.91 84.8 3.26 6.8
Coarse, 6 mm
Lignocellulose 203.99 36.91 84.05 83.04 3.38 7.01
Rice hull 203.77 35.01 85.04 83.73 3.24 7.09
Sunflower hull 202.31 34.96 84.66 82.69 3.1 6.58
SEM 5.79 14 31 2.3 0.09 0.14
Main effects
Corn particle size
Fine, 2mm 210.34 37.21 87.58 85.55 3.42a 6.93
Coarse, 6mm 203.31 35.53 84.62 83.15 3.23b 6.89
SEM 3.34 0.81 1.79 1.32 0.05 0.08
Fiber source
Lignocellulose 207.47 37.36 85.95 84.15 3.45° 7.05°
Rice hull 207.8 35.57 87.03 85.19 3.35% 6.99
Sunflower hull 205.1 36.26 85.21 83.62 3.18° 6.7°
SEM 4.09 0.99 2.18 1.62 0.06 0.1
Probability
Corn particle size 0.16 0.17 0.26 0.22 0.019 0.739
Fiber source 0.91 0.46 0.84 0.79 0.019 0.038
Corn particle size * fiber source 0.98 0.73 0.89 0.97 0.88 0.37

Fiber source ground through a 2-mm screen, except lignocellulose.

Fine and coarse grades were achieved using screen sizes of 2.0 and 6.0 mm, respectively.
Means within each section of a column followed by the same letter are not significantly different at P > 0.05.
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