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MATERIALS AND METHODS

Feed Formulation and Processing

In the first and second experiments, 120 kg practical corn-soybean meal finisher broiler
diets for each treatment were manufactured in a feed mill located in Gorgan. The first
experiment had 4 treatments consisted of 2 types (50 and CFP) and 2 levels (1.5 and 3%)
of mixer-added fat with a 2 x 2 factorial arrangement. The second experiment consisted
of 22 treatments, combinations of 2 types of mixer-added fat (SO and CFP) at 3 levels (0,
1.5, and 3%) and 2 types of PB such as CaLS (0, 0.5, and 1%) and Ben (0, 1, and 2%). Two
sources of fat (SO and CFP) at different levels (0, 1.5, and 3%) were used for producing 5
types of diets such as the diets without fat, the diets with SO at 2 levels (1.5, and 3%) and
the diets with CFP at 2 levels (1.5 and 3%) (Table 1). In the second experiment, different
types of PBs (Ben: 0, 1, and 2% and CaLs: 0, 0.5, and 1%) were added to 5 diets to create 22
treatments. Poultry specific CFP (Persia fat, Qom, Iran) as a solid powder containing
AMEn: 8,000 kcalfkg, calcium: 10-12%, ether extract: 85%, saturated fatty acid: 35%,
unsaturated fatty acid: 65%, and glycerol: 10%. All ingredients were weighed and ground
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Effects of feed form and particle size, and pellet
binder on performance, digestive tract
parameters, intestinal morphology, and cecal
microflora populations in broilers
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hivazad Mahmoud ~, Karimi Torshizi Mohammad Amir T, Kim Woo Kyun

Show more

+ Add to Mendeley of Share =5 Cite

org/10.3382 /ps/oevd8E ~ Ged vES

ips.//donorg/iV.s 384/ ps/peys8d et nghts and content

Under a Creative Commans license a aben Goress

(:r:-)h]u 1. Compasition of the basal dict. \

Starter Grower Finisher
Ingredients (% Jto 10d) (11024 d 25 to 42 d

Corn =613 0,97 86 75
Soybean meal (44 37.00 35.05 R 59
Soybean oil ]

Fat powder® 1 1 1.5
Dicaleiumn phosphate 1.79 1.45 1.28
Calcium ear | .94 )79 .59
Sodium hiearbonate ). 18 ).14 .13
Sodium chioride ). 28 1.25 0.25
Vitamin-trace mineral premix L5 .. 0.5
L.-Lysine-HCl ).31 ).18 (.19
DI.-Methionine .36 )18 .25
L.-Throonine ).10 1,04 0.05
Anal

AME 2040 24970 3008
Crude protein | 21.50 20.70 846
Dig? lysine (% 1.25 1.11 0.98
Dipr. mothionine + eysteine [9) .04 )75 077
Dig. threonin ' )71 )53 .64
Calcium 1.01 ).82 (.84
Available phosphorus (%) .42 13T .32

*Fat powder specific for poultry (AMEn poultry: 8000 keal/kg, cal-

cium: 93¢, ether extract: 85%, saturated fatty acid: 35%, and unsaturated
35%); Pensiafat™, Iran|

: vit. A, 9000 IU; vit. D3, 2000 IU; vit. E, 18 IU;

) it. B3, 10 mg:; vit. BS,

vit. B9, 1 my: vit. BE, 0.1 my; vit. B12, 0.015 myg:

Mn, 99.2 mg: Fe, 50 me: Zn, 84

port of Evonik Nutrition & Car
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Table 3. Effect of feed particle size (PS) and pellet bihd.\ (
(PB) on pellet durability index (PDI, %) and pellet hardness Table 4. Effect of feed form (FF), feed particle size (PS), and
(Newton). pellet binder (PB) on performance parameters of broiler chicks
in the finisher phase (25 to 42 d)".
Plvsical pellet quality
Parameters PDI* (%) PDI® (%) Pellet hardness® (N) Ferformance parameters
European
PS prodnction
Fine (2 mm) 090.0 42.7 3.6 BW 4 FCR  efficiency factor
Coarse (6 mm) 90.0 6.9 35 Parnncters 42 (g) Fl(g) (a/g) (EPEF, %)
SEM? 0.15 0.13 0.13
FB FF
0% 3.3 Mash 1996 2445 2.7 506
% 39 Pellet 2409 3084 2087 [i5t]
SEM 0.13 SEE.\I" 12.20 26.75 0.3 1234
Ii!tm'a:'t‘iml q b .]F)::Jc {2 mm) 2190 26T 2,197 953
Fine PS-0% PB 89.1 3.0~ Counrse (6 mmn) 2304 2355 2101 622
Fine P5-3% PB 910 a SEM 12.20 2675 0.013 1234
Coarse P5-0% PB 8.6 2.8 PR
Coarse PS-3% PB 014 1.1%0 % vy i AT o
SEM 0.21 0.18 % 271 280 2,164 585
Povalue SEM 12.20 2675 0.013 12.34
PS 0.82 <0.0001 0.34 Interaction
PB <0.0001 <0.0001 0.05 Mush-fine PS0% PB 18208 2107 23440 45T
P5 x PB 0.09 L0 (0.000:3 Mash-fine PS5 PB 19G1° 2438 23800 482
: - : = : = Mash-roarse P5-0% PB - 21320 15 2217 5654
Fine and coarse PS8 were achieved using screen sizes of 2 and 6 mm, Mashecoarse PS-3% PB 20607 P 24350 s1ree
Fespectively. Pellct-finc PS-0% PB 251" a5 2007t Gart
Pellet binder (PB: 2% bentonite + 1% sugar beet molasses), Pellet-fine PS.3% PR 24540 b 2.135° g
"Based on Plost tumbling box, 4 replicates. Pellot-contse PS-0% PB H1F [t
*Based on Holmen NHP200, 4 replicates, Pellet-course PS-3% PB (_fa > 7i50
“Based on Brookfield CT3, 12 replicates. SEM 24,73
\ AStandard error mean. -) \ )

Table 5. Effect of feed form (FF), feed particle size (PS), and Table 7. Effect of feed form (FF), feed particle size (PS), and
pellet binder (PB) on digestive tract development of broiler pellet binder (PB) on cecal microflora population on d 42.
chicks on d 42 d.

Cocal microflora population (log cfiufg)®

Relative weight Lactic acid Spore-
Small bacteria  Coliform foriming Clostredi
Gizzard  Pancreas Liver intestinal Parameters (LAB) spp.  spp bacteria spp.  tm ssp.

Parsmeters (%) (%) (%) (%) TF
FF e Gangy Mash 7.81 134" 0.12
Mash ; 0.28%) 2.68" 6.20 Pellet T.58 4.808 8.09
Pellet NE [ L T 5.92 SEM" 0.23 0.045 0.05
SEM™ 0.04 0.01 0.08 0.20 P
Ps Fine (2 mm) 41" 7.53 4.44" 9,09
Fine (2 mm) 1.31 0.26 2854 632 Coarse (6 mm) 8.50% 7RG 4,700 0,01
Coarse (6 mm) 138 0.26 284 0.79 SEM 0,05 0.23 0045 0.05
SEM 0.04 0.01 0.08 0.20 PR
PB 0% 55 7.78 464 9.04
'Ié- ::[‘ gi ;’;g *‘]{1}‘1' 3% 846 7.60 150k 9.07
b J waly L2 2. 1 ) = = 3
SEM 0.4 ol 0.08 0.90 SEM 0.05 0.23 0045 0.05
Tntetinctbomn
Mash-fine PS-0% PB 1.42 0.28 2.78 6.19 k J
Muash-fine P5-3% PB 1.60 0.31 2.55 6.84
Mash-conrse PS-0% PB 157 0.27 274 6.1l
Mash-coarse PS-3% PB 1.68 027 2,66 5.65
Pellet-fine PS-0% PB 1.19 0.22 293 G.38
Pellet-fine P5-3% PB 104 0n.z1 312 5.89
Pellet-coarse PS-00E PB L1T 0.25 2098 6.Td
Pellet-coarse PS-3% PB 111 0.24 2,096 L.6T
SEM .08 0.3 017 0.1 )
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