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The effect of feed form (Mash, Pellet, Extrude) on energy and protein efficiency,
morphology and microbial population of intestine in broiler chicken
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ABSTRACT

The current study was conducted to determine the effect of feed form (mash, pellet and extrude) on energy and
protein efficiency, intestinal morphology and microbiology in broiler chickens. Energy and protein efficiency and
European efficiency factor were calculated during the experiment period and jejunum morphology and relative length
of intestine, microbial population, volatile fatty acids, viscosity of ileal were determined at 42 days of age. The results
have shown that the effect of feed form on jejunum morphology (crypt depth (CD), serosa thickness, villous height
(VH) and villous width (VW), VH:CD, length and relative length of intestine, microbial population (spore former
bacteria, lactobacilli,colibacilli, total aerobic bacteria) of ileal digesta was not significant (P>0.05). The values of
viscosity and volatile fatty acids (butyric, isobutyric, valeric, isovaleric) of ileal digesta was higher and values of pH,
ascetic acid was lower in mash diet form in comparison to pellet and extrude diet form (P<0.05). Energy and protein
efficiency and European efficiency factor were higher in extrudes diet form in comparison to mash and pellet feed
forms in total experiment period (P<0.05). Our findings have shown that that extrusion and pellet feed forms had
positive results on volatile fatty acid profile, intestinal contents’ viscosity, energy and protein efficiency and
European efficiency factor in comparison to mash feed form in broiler chickens.
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Table 1. Composition and estimated nutrient value of
diets at 1-42 days of age
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ltem/days 0-14 14-28 28-42
Ingredient (%)
Corn 44.3 49.4 51
Soybean meal 44% 39.4 33.1 289
Wheat 8 10 14
Soybean oil 1.77 1.9 1.85
Other nutrients* 6.53 5.6 4.25
Chemical composition
Crude protein (%) 23.58 20.8 18.8
ME (kcal/kg) 2850 2920 2960
Crude fibre (%) 3.74 3.61 35
Ether extra (%) 3.89 4.17 4.14
Lysine (%) 1.24 1.1 0.97
Methionine (%) 0.61 0.55 0.49
Methionine+Cystine (%) 0.9 0.82 0.74
Threonine (%) 0.9 0.75 0.7
Ca (%) 1.02 0.98 0.94
Available P (%) 0.49 0.47 0.45
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* Other nutrients: Phosphate; salt; fish meal; vitamin and mineral
premix; amino acid; choline chloride; antioxidant and toxin binder.
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Table 2. Performance, Energy and protein efficiency rate and European efficiency factor of broiler chicken by
different dietary treatments at 42 days of age

Variable Dietary treatments
Items (Days) Mash Pellet Extrude SEM p-Value
Fl () 4298.65° 4734.98° 4678.21° 28.529 0.0001
BWG (g) 2296.99 ¢ 2560.39° 2707.32% 23.346 0.0001
FCR (g/9) 1.87°% 1.84% 1.72° 0.018 0.0153
El (kcal) 12509.1° 13788.8 * 13613.6 ¢ 83.04 0.0001
EER (g/100 kcal) 18.36° 18.58"° 19.89° 0.101 0.0001
PI (9) 902.72° 994.35% 982.42° 9.90 0.0001
PER (g/9) 2.54° 257° 2.76° 0.014 0.0001
EEF 295.53° 321.30® 352.52° 7.66 0.0272

(P< o) g P<e]0) axid Syl g5l 5l s, pa 40 wline i gyl sla .Sl a-b-c

5k Hlas gl SEM

o =PER 5555 8L, =Pl 155,51 003l Carn =EER (65,31 <l o =El o3& oS cupd =FCR o (335 Liul3l =BWG (51,55 (b paa =FI

bl wdg (el =EEF (555 003k

a—c: Means followed by different superscript are significantly different (p< 0.01, p< 0.05).
Fl=Feed Intake; BWG= Body Weight Gain; FCR= Feed Conversion Ratio; El= Energy Intake; EER= Energy Efficiency Ratio; PI= Protein Intake;

PER= Protein Efficiency Ratio; EEF= European efficiency factor.
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Table 3. Length, relative length and jejunum morphology of broiler chicken by different dietary treatments at 42 days of age

Variable Dietary treatments
ltems Mash Pellet Extrude SEM p-Value
Length (cm)
Duodenum 24.83 23.50 23.50 0.582 0.5699
Jejunum 72.75 77.08 80.50 1.592 0.1721
lleum 72.66 79.50 82.75 2.292 0.2191
Relative length (cm/100 g BW)
Duodenum 1.068 2 0.88° 0.88° 0.019 0.0014
Jejunum 3.12 2.92 3.02 0.045 0.2250
lleum 3.10 3.00 311 0.064 0.7659
Jejunum morphology(um)
Villous height (VH) 1802.6 1990.0 1983.6 74.279 0.5197
Villous surface area (VSA-mm?) 5.25 6.38 5.92 0.448 0.5984
Villous width (VW) 209.22 201.51 212.95 8.870 0.8669
Crypt depth, (CD) 157.35 189.96 176.93 8.213 0.2936
Villous height/ Crypt depth (VH/CD) 11.75 10.68 11.42 0.565 0.7351

AP [+ 0) died Sgliste (g Lol L5 5l oy yo 0 alie ué g b sl Sile @b

a-h: Means followed by different superscript are significantly different (p< 0.05).
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Table 4. Digesta viscosity, pH, microbial population, volatile fatty acid of intestine ilealin broiler chicken by different
dietary treatments at 42 days of age

Variable Dietary treatments
ltems Mash Pellet Extrude SEM p-Value
pH 5.82° 5.47°¢ 5.70° 0.002 0.0001
Viscosity (cPs) 2.02° 1.49° 1.60° 0.065 0.012
Fatty Acid (g/Kg)
Acetic 52.48° 59.10% 63.13% 1.004 0.0021
Propionic 12.652 11.07° 9.79° 0.255 0.0014
Isobutyric 7.096° 5.93® 475° 0.233 0.0035
Butyric 11.13° 9.66°% 8.10° 0.284 0.0022
Isovaleric 8.73° 7.93%® 6.48° 0.292 0.0206
Valeric 12,652 10.96 ® 9.32° 0.413 0.0171
lleal microbial count (Log cfu/g)
Lactic acid bacteria 11.74 11.54 11.54 0.101 0.6545
Aerobic bacteria 9.30 9.12 9.25 0.525 0.9899
Colibacilli 7.77 7.83 7.73 0.376 0.9934
Spore former bacteria 3.25 3.55 3.48 0.165 0.7438

(P [+ 0) assglite (o )lel ks 5l iy, pa 50 aline i By, sla Sl a-b-c

u,.ilL.a )L,..m s> SEM

a-b-c: Means followed by different superscript are significantly different (P< 0.05).
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