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ABSTRACT 
 

There is frequent advocacy in support of feeding sub-optimum energy diet to broiler chickens in the tropics. However, 

2600ME(Kcal/Kg) diet at all Crude Fibre (CF) levels without enzyme has been shown to be inadequate for optimum 

performance. Against the backdrop of the nutritional significance of CF and exogenous enzymes in poultry diets, this 

study therefore assessed the growth performance and carcass characteristics of broiler chickens fed varying levels of 
CF and Roxazyme®G2G in 2600ME (Kcal/Kg) diets during 8-week single phase. Two hundred and seventy-day-old 

unsexed Obamarshal broiler chicks were allotted to nine treatments at 30 birds each with three replicates per treatment 

diet and fed for 28 days each for the starter and finisher phases with diets containing CF levels of 4, 8 and 12% at 

2600ME (Kcal/Kg). Roxazyme®G2G was added to each CF level at 0, 200 and 400mg/kg diet to produce 9 treatment 

diets coded A, B, C, D, E, F, G, H and I in ascending order of CF and enzyme levels. Initial and final Body Weights, 

Average Daily Gain (ADG), Feed Intake, Feed Conversion Ratio (FCR), Protein Efficiency Ratio (PER), Water Intake 

and feed cost per kg weight gain were evaluated. Carcass and organ evaluation were also carried out according to 

standard procedures. Response data were subjected to One-Way Analysis of Variance (ANOVA) according to 3 x 3 

factorial arrangement and means separated by Duncan’s Multiple Range Test at P<0.05. Broiler chickens on the diet 

containing optimal inclusion levels of CF (8%) and enzyme (200mg/kg diet) optimized (P<0.05) ADG (40g/b), FCR 

(2.41) and eviscerated weight (67%) at minimal feed cost of #169 per kg live weight gain as compared with their 
counterparts on diets with higher enzyme level or without enzyme. The results in growth performance and carcass 

characteristics also indicated lack of significant response to enzyme supplementation at 12% CF level. It is hereby 

recommended to raise broiler chickens on 8% CF diet at 2600ME (Kcal /Kg) containing 200mg/kg enzyme at lower 

feed cost.   
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INTRODUCTION 

 

The metabolisable energy (ME) content in poultry 

diet is the singular most important factor needed for 

efficient utilization of the essential nutrients for 

maintenance and production and according to Summers 

(2000), it is also the most costly feed component. Hence, 
it must not be provided in excess, especially for animals 

raised in the tropics in order to minimise feed cost (Salami 

et al. 2003) and to reduce carcass fat in meat animals 

(Idowu, et al., 2003; Tion et al., 2005). Earlier reports by 

Olomu (1995) and Longe (2006) indicated that tropical 

climate is a blessing in disguise since the energy 

requirement of tropical animals should be lower than 

those of the temperate countries. For this reason, there has 

been advocacy for the use of Low Energy-Low Protein 

(LELP) diets for raising broiler chickens in the tropics 

(Dairo et al., 2010). However, results from earlier reports 
showed that 2600ME diet at the three Crude Fibre (CF) 

levels was inadequate for optimum broiler performance as 

compared to 2800 and 3000ME (Kcal/Kg) diets at the 

starter (Salami and Odunsi, 2017d) and the finisher phases  
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(Salami and Odunsi, 2017c). This might be due to 

digestive limitation of the chickens in the digestion of CF 

into simpler carbohydrates to produce energy to augment 

energy generated from other simpler dietary organic 

compounds. 

CF has caloric value via depolymerisation effected by 

polysaccharidase enzymes secreted by microbes and 

fermentation of depolymerisation products 

(oligosaccharides) and fibre NSP by microbial action in 

the caecum of herbivorous non-ruminants or paired caeca 
of herbivorous avian species (Johnston et al., 2003; 

Jozefiak et al., 2004). Several reports have also indicated 

the benefits of exogenous enzyme inclusion in poultry 

diets to include 10% increment in the metabolizable 

energy content (Oldale and Hoffman, 1996; Iyayi and 

Yahaya, 1999; Sundu et al., 2006), reduction in the 

digesta viscosity in the gut (Choct, 2006), improvement in 

the digestibility and utilization of nutrients (Bawa et al., 

2010; Aguihe et al., 2015) and deactivation of anti-

nutritional factors associated with plant feed ingredients 

(Acamovic, 2001). Thus, it becomes plausible to 
complement the digestive capability of the chicken 

through the incorporation of an exogenous 

polysaccharidase enzyme into the sub-optimum 

metabolisable energy diet in order to exploit the use of CF 

as a cheaper energy source (Sundu et al., 2006). An 

exogenous enzyme of choice in this respect is 

Roxazyme®G2G.  

Roxazyme®G2G is a commercially available multi-

substrate polysaccharidase enzyme derived from the 

fungus called Trichoderma viride. It is composed of beta-

cellulase, betaglucanase and beta xylanase to 

depolymerise cellulose, beta glucans and beta xylans 
respectively which are  present in the plant feedstuffs. 

Furthermore, there was concurrence in the values of 

dietary CF (12%) and energy (3000 ME Kcal/Kg) in 

support of optimum performance and carcass 

characteristics of broiler chickens at 8 weeks of age 

(Salami and Odunsi, 2017 b& c). The aim of this study, 

therefore, was to examine the effects of exogenous 

enzyme (Roxazyme®G2G) supplementation of broiler 

diets with varying levels of CF at 2600 ME (Kcal/Kg) diet 

on growth performance and carcass characteristics of 

broiler chickens from day-old to 8 weeks of age. 
 

MATERIALS AND METHODS 

 

Experimental site 

The study was conducted at the Poultry Unit, 

Teaching and Research Farm, Emmanuel Alayande 

College of Education, Oyo, Nigeria. Oyo is located 

approximately along latitude 70 511 North of the equator 

and longitude 30 571 East of the Greenwich meridian and 

850m above sea level. The annual average rainfall is 

1163mm while annual mean temperature is 270C and 

annual mean relative humidity is 82% (Iwena, 2012). 
 

Experimental diets, stock and management 

Three broiler starter and finisher basal diets at 

2600ME (Kcal/Kg) energy level (Table 1) containing 

three CF levels namely 4, 8 and 12% were formulated and 

applied as in antecedent reports (Salami and Odunsi, 2017 

a &d), Roxazyme® G2G was added to each fibre level at 

the rates of 0, 200 and 400mg/kg of the diet to produce 

nine test diets coded A, B, C, D, E, F, G, H, and I in 

ascending order of CF and enzyme levels for the starter 

and finisher phases of 4 weeks duration each. On the basis 

of the calculated percent crude protein and ME values, the 

experimental diets were maintained at an average calorie: 

protein ratios of 123: 1 and 140: 1 for the starter and 

finishers phases respectively as applicable in the earlier 

reports (Salami and Odunsi, 2017c&d). 

Two hundred and seventy-day-old unsexed 
Obamarshal broiler chicks were procured and allotted to 

nine treatment groups of 30 birds per treatment diet. Each 

treatment group was replicated thrice with ten birds per 

replicate at the outset of the study in a Completely 

Randomised Design (CRD). The various treatment diets 

and drinking water were provided ad libitum to the 

replicate groups.  

The experimental birds were housed and managed as 

described in the previous reports (Salami and Odunsi, 

2017 c&d). Performance characteristics namely final body 

weight, weight gain, feed intake, Feed Conversion Ratio 
(FCR), Protein Efficiency Ratio (PER), Water Intake and 

feed cost per kg weight gain for the 8-week period were 

measured and/or computed as previously reported (Salami 

and Odunsi, 2017c&d). For carcass and organ evaluation, 

4 sampled birds (comprising two males and two females, 

each serving as a replicate) whose live body weights were 

close to the treatment mean were slaughtered. Carcass and 

organ evaluation of the sacrificed birds were also carried 

out according to the procedures followed by Salami and 

Odunsi (2017b). 

 

Chemical analysis 

Samples of experimental diets were subjected to 

analysis for proximate fractions namely dry matter, crude 

protein, crude fibre, crude fat, ash, calcium and 

phosphorus while the nitrogen-free extract was 

determined by difference (AOAC, 2000). 

 

Statistical analysis 

Data were subjected to One-way Analysis of 

Variance (ANOVA) in accordance with 3X3 factorial 

arrangement consisting of 3 levels of CF (4, 8 and 12%) 

and 3 inclusion levels of Roxazyme® G2G (0, 200 and 
400mg/kg diet) per CF level using SAS (2000) statistical 

package. Means were also separated using Duncan’s 

Multiple Range Test of the same package (SAS, 2000) at 

5% probability level. 

 

RESULTS  

 

The determined dry matter of the treatment diets 

ranged from 89 to 90% while crude protein was 21 and 

19% in the starter and finisher diets respectively (Table 

1). The ash content of the diets ranged from 11 to 13% 

while the calcium:phosphorus ratio in the diets was about 
2:1. The nitrogen-free extracts content of treatment diets 

(39 to 51%) for the starter diets and (43 to 54%) for 

finisher diets decreased as the crude fat increased with 

increasing CF level from 4 to 12%. The calculated values 

of lysine and methionine as well as determined values of 

proximate fractions were similar across the treatment 

diets. 
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Table 1: Percentage Composition of Basal Starter and Finisher Diets. 
Feed Ingredients Broiler starter diets dietary  

crude fibre level (%) 

Broiler finisher diets dietary  

crude fibre level (%) 

4 8 12 4 8 12 

Maize (2%CF) 40 33 14 46 39 20 

Rice Offal (38%CF) 2 12 23 2 12 23 

Wheat Offal (8.5%CF) 18 18 18 18 18 17 

Palm kernel Cake (17.5%CF) 2 2 2 2 2 3 

Groundnut Cake (5%CF) 16 17 20 14 15 18 

Palm Oil 2 3 8 1 2 7 

Sterilised Sand 5 1 1 5 1 1 
aFixed Ingredients 14 14 14 11 11 11 
Total 100 100 100 100 100 100 

bCost of feed (N/kg) 73.68 72.23 70.15 67.88 66.43 64.31 

Calculated Fractions:       

Metabolisable energy (Kcal/kg) 2622.3 2628.3 2609.0 2611.9 2621.9 2604.9 

Lysine (%) 1.10 1.10 1.10 0.89 0.90 0.91 

Methionine (%) 0.31 0.30 0.28 0.32 0.31 0.30 
cDetermined Chemical Fractions (%):       

Dry matter 90.01 89.92 89.76 90.21 89.96 89.42 

Crude protein 20.89 21.11 21.19 18.31 18.53 18.65 

Crude fat 5.31 7.09 10.31 4.47 6.42 11.26 

Nitrogen – free extract 50.62 47.65 38.82 54.03 47.21 42.57 

Crude fibre 4.03 7.98 11.95 3.78 7.88 12.04 

Ash 12.93 10.68 11.23 12.38 11.42 11.27 

Calcium 2.48 2.58 2.39 2.44 2.56 2.37 

Phosphorus 0.69 0.68 0.71 0.77 0.83 0.73 
a Made up of 2.5% bone meal, 2% oyster shell, 0.25% salt and 0.25% broiler premix in the starter and finisher diets while the starter 

and finisher diets contained 6 and 4% Blood Meal and 3 and 2% Fish Meal respectively. b Less N0.96 and N1.92 being the cost of 200 

and 400mg Roxazyme®G2G per Kg of diet  respectively  as at April, 2012. cMeans of triplicate determinations. 

 

There was no significant difference in the daily 

weight gain, FCR and PER (Table 2) for 4 and 8% CF 

levels while the values of these parameters were poorer 

(p<0.05) for 12% CF level. However, the birds fed 4 and 

8% CF had similar (P>0.05) but lower (P<0.05) feed 

intake as compared with those fed 12% dietary CF. Water 

consumption increased (P<0.05) across fibre levels.  

Response to enzyme inclusion in the diets was not 

dose-related (Table 2). Weight gain, FCR and PER were 

better (p<0.05) at 200mg of enzyme per Kg diet while 

there was no significant difference in the values for diets 

without enzyme or with higher inclusion level of enzyme.  

The interaction effects of dietary CF and enzyme 

inclusion levels (Table 3) which supersedes the individual 

main effects of CF and enzyme levels revealed that birds 

fed diets B and E excelled in weight gain, FCR and PER 

in favour of enzyme inclusion level of 200mg/Kg diet at 4 

and 8% CF levels. However, feed intake and water 

consumption of the treatment groups were 

correspondingly increased (P<0.05) (Tables 2 & 3).  

Cost per kg diet decreased as dietary CF increased 

while feed cost per kg weight gain was numerically and 

significantly the cheapest at enzyme inclusion rate of 

200mg/kg diet as compared with other test diets at 

inclusion rates of 0 and 400mg/kg diet. For adequate 

nutrition and cheaper feed cost per unit weight gain in 

broiler chickens, diet E was adequate. 

None of the carcass parameters (Table 4) of the 

sacrificed broiler chickens reflected the main effect of 

varying dietary CF levels in accordance with the 

comparable pre-slaughter weight at 56 days of age. 

However, the length of the digestive organs increased 

(P<0.05) with increasing CF levels. 

The main effect of inclusion levels of Roxazyme® 

G2G in the broiler chicken diets affected (P<0.05) the pre- 

slaughter and eviscerated weights. The two carcass 

parameters were poorer (P<0.05) at 0 and 400mg/kg diet 

inclusion levels of enzyme in favour of 200mg of enzyme 

per kg diet as the optimum inclusion rate (Table 4). 

Enzyme levels did not significantly (p<0.05) influence the 

length of digestive organs. 

The interaction effect of fibre and enzyme inclusion 

levels (Table 5) on the length of the digestive organs was 

attributed mainly to the fibre levels. Interaction effect was 

inconsistent on the pre- and post – slaughter weights as 

well as eviscerated weights while the plucked weight was 

not affected by CF level irrespective of enzyme level. 

However, it is pertinent to note that the eviscerated weight 

and other carcass parameters of the sacrificed birds on diet 

H were comparable to those on diets B and E at 4 and 8% 

CF levels respectively. 

With the exception of the weight of spleen, the 

weights of other visceral organs and colorectum of the 

sacrificed chickens (Table 6) were not affected (P>0.05) 

by the dietary CF levels. The spleen was bigger for 8% 

CF level while it was similar but smaller for 4 and 12% 

CF levels, thereby showing inconsistent effect. However, 

the weights of the digestive organs such as the crop, 

gizzard, paired caeca, small and large intestines increased 

(P<0.05), while the gizzard fat and abdominal fat 

decreased (P<0.05) with increasing dietary CF level. 

The weight of the lung, giblet and abdominal fat were 

bigger (P<0.05) without enzyme inclusion and smaller 

(P<0.05) with enzyme inclusion levels while the weights 

of other organs were not affected (P>0.05) either with or 

without enzyme (Table 7). 
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Table 2: Effects of varying levels of dietary crude fibre and enzyme on performance parameters of broiler chickens from day-old to 

8weeks of age. 

 Dietary crude fibre level (%)  

Parameters 4 8 12 ± SEM 

Body weight at day-old (g/b) 40.00 40.00 39.83 - 

Body weight at 56 days (Kg/b) 2.09 2.10 1.88 0.47 

Daily weight gain (g/b) 36.51a 36.82a 32.87b 0.87 

Daily feed intake (g/b) 101.61b 101.54b 106.46a 0.63 

Feed conversion ratio  2.59b 2.60b 3.06a 0.04 

Protein efficiency ratio  2.02a 2.02a 1.68b 0.06 

Daily water intake (ml/b)  211.20c 225.37b 245.14a 2.37 

 Dietary enzyme level (mg/Kg diet)  

 0 200 400  

Body weight at day-old (g/b)  39.83 39.67 40.33 - 

Body weight at 56 days (Kg/b) 1.98 2.14 1.95 0.47 

Daily weight gain (g/b) 34.83b 37.54a 34.05b 0.87 

Daily feed intake (g/b) 102.03 104.34 103.25 0.63 

Feed conversion ratio  2.76b 2.62a 2.86b 0.04 

Protein efficiency ratio  1.84b 2.00a 1.88b 0.06 

Daily water intake (ml/b)  234.36 223.09 224.23 2.37 
a,b,c Means within the same row bearing identical or no superscript are similar (P>0.05) while those with unidentical superscripts differ 

significantly (P<0.05). 

 

Table 3: Interaction effects of varying dietary enzyme and crude fibre levels on performance parameters of broiler chickens from day-

old to 8 weeks of age. 

 

Parameters 

0@ 2004% 

CF 

400mg/ 

Kg diet* 

 0@ 2008%CF 400mg/ 

Kg diet* 

0@ 20012% 

CF 

400mg/ 

Kg diet* 

± SEM  

A B  C D E F G H I 

Body weight at day-old (g/b) 

Body weight at 56 days(Kg/b) 

40.00 39.50 40.50 40.00 40.00 40.00 39.50 39.50 40.50 - 

2.02c 2.16ab 2.08bc 2.07bc 2.27a 1.97c 1.84d 1.99c 1.80d 0.82 

Daily weight gain (g/b) 35.40abc 37.83ab 36.32ab 36.30ab 39.76a 34.41bc 32.18c 35.03abc 31.42c 1.50 

Daily feed intake (g/b) 101.10b 102.43b 101.30b 100.29b 102.20ab 102.06ab 104.72ab 108.31a 106.39a 1.10 

Feed conversion ratio  2.69bc 2.55cd 2.62cd 2.62cd 2.41d 2.71abc 3.08a 2.92abc 3.18a 0.07 

Protein efficiency ratio  1.94a 2.09a 2.04a 1.94a 2.16a 1.96a 1.64b 1.75b 1.65b 0.10 

Daily water intake (ml/b)  212.46c 209.27cd 211.88c 226.80bc
 223.50bc 225.86bc 263.82a 236.52ab 235.09ab 4.11 

1Cost of feed (N/Kg) 70.78 71.74 72.70 69.33 70.29 71.24 67.23 68.19 69.11 - 
2 Feed cost /Kg weight gain (N) 190.40c 182.94d 190.47c 181.64d 169.05d 198.05c 207.09b 199.11bc 219.77a 2.00 

a,b,c,d Means within the same row bearing identical or no superscript are similar (P>0.05) while those with unidentical superscripts 

differ significantly (P<0.05). *Enzyme inclusion rate. 1Computed from Table 1. 2Obtained as product of feed conversion ratio and cost 

per kg diet and 1 US dollar = N156.20 as at April, 2012 (Source: CBN). 

 

Table 4: Effects of varying levels of dietary crude fibre and enzyme on carcass parameters of broiler chickens (percent of pre-

slaughter weight) at 8 weeks. 

 Dietary crude fibre level (%) ± SEM  

Carcass parameters 4 8 12 

Pre-slaughter weight at 56 days(Kg) 1.90 1.84 1.87 0.03 

Post-slaughter weight  96.5a 95.4ab 94.5b 0.58 

Plucked weight  90.95 90.84 91.18 0.67 

Eviscerated weight  67.06 67.64 65.53 0.70 

Gut length (cm/kg):     

Small intestine  99.17b 113.49ab 117.23a 2.84 

Large intestine  18.41c 23.92b 29.15a 1.18 

Combined caeca  14.62b 19.86ab 22.81a 0.42 

Colo-rectum  3.80b 4.01ab 4.68a 0.19 

 

 

Dietary enzyme level (mg/Kg diet)  

0 200 400 

Pre-slaughter weight at 56 days (Kg) 1.81b 2.01a 1.85b 0.03 

Post-slaughter weight  95.9 95.5 94.9 0.58 

Plucked weight  90.19 92.54 90.27 0.67 

Eviscerated weight  66.51b 71.64a 65.95b 0.07 

Gut length (cm/kg):     

Small intestine  109.73 109.79 110.04 2.84 

Large intestine  23.30 23.50 24.68 1.18 

Combined caeca  19.14 19.36 18.78 0.42 

Colo-rectum  4.16 4.11 4.22 0.19 
a,bMeans within the same row bearing identical or no superscript are similar (P>0.05) while those with unidentical superscripts differ 

significantly(P<0.05). 
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Table 5: Interaction effects of varying dietary crude fibre and enzyme levels on carcass parameters of broiler chickens (percent of pre-

slaughter weight) at 8 weeks. 

Carcass parameters 0@ 2004% 
CF 

400mg/ 
Kg diet* 

0@ 2008% 
CF 

400mg/ 
Kg diet* 

0@ 20012% 
CF 

400mg/ 
Kg diet* 

± SEM  

A B  C D E F G H I 

Pre-slaughter weight at 56 days(Kg) 1.89b 1.96ab 1.86bc 1.80bc 1.91ab 1.81bc 1.73c 2.06a 1.83bc 0.05 
Post-slaughter weight  95.2ab 96.4ab 93.5b 95.0ab 96.9a 96.1ab 95.3ab 95.1ab 95.8ab 1.01 

Plucked weight  90.05 92.91 89.88 88.99 90.84 91.68 90.54 91.26 91.74 1.17 
Eviscerated weight  65.58b 70.71a 64.88b 67.81ab 67.31ab 68.30ab 66.64b 71.85a 67.11a 1.22 
Gut length (cm/kg):           
Small intestine 95.72b 95.83b 105.96b 111.24ab 111.34ab 117.89ab 112.23a 122.21a 107.26b 4.73 
Large intestine 17.63d 18.23cd 19.38cd 23.52bc 23.59bc 24.64ab 28.76a 28.69a 25.02ab 1.97 
Combined caeca 13.97c 14.74c 15.16c 19.58b 19.32b 20.69b 23.87a 24.02a 20.53b 0.70 
Colo-rectum 3.67b 3.52b 4.22ab 3.93ab 4.15ab 3.95ab 4.88a 4.67a 4.49a 0.31 

a,b,c,dMeans within the same row bearing identical or no superscript are similar (P>0.05) while those with unidentical superscripts differ 

significantly (P<0.05). *Enzyme inclusion rate. 
 
Table 6: Effect of varying levels of dietary crude fibre on organ 
weights of broiler chickens (percent of pre-slaughter weight) at 8 
weeks. 

Organ Dietary crude fibre level (%)  

(as % of live weight) 4 8 12 ± SEM 

Trachea  0.11 0.13 0.13 0.01 
Heart 0.47 0.49 0.50 0.02 
Lung 0.50 0.58 0.59 0.02 
Spleen 4.58b 8.11a 5.28b 0.06 
Giblet (liver and bile) 2.17 2.06 2.14 0.02 
Crop  0.62c 0.80b 1.06a 0.03 
Proventriculus 0.51 0.52 0.52 0.02 
Intact gizzard 3.19c 3.58b 4.06a 0.00 
Cleaned gizzard 2.11b 2.47ab 2.77a 0.04 
Gizzard fat  0.56a 0.28b 0.06c 0.12 
Abdominal fat  1.33a 0.93b 0.64c 0.02 
Colo-rectum 0.57 0.77 0.75 0.03 
Combined caeca  0.26c 0.35b 0.46a 0.09 
Small intestine  3.89c 4.24b 4.70a 0.08 
Large intestine  0.87c 1.14b 1.47a 0.03 

a,b,cMeans within the same row bearing identical or no 
superscript are similar (P>0.05) while those with unidentical 
superscripts differ significantly (P<0.05). 

 
Table 7: Effect of varying levels of dietary enzyme on organ 
weights of broiler chickens (percent of pre-slaughter weight) at 8 
weeks. 

Organ Dietary enzyme level (mg/Kg diet)  

(as % of live weight) 0 200 400 ± SEM  

Trachea  0.12ab 0.11b 0.13a 0.00 
Heart 0.48 0.45 0.53 0.06 
Lung 0.69a 0.56b 0.56b 0.02 
Spleen 0.14a 0.11b 0.12ab 0.01 
Giblet (liver and bile) 2.26a 2.00b 2.10b 0.05 
Crop  0.81 0.77 0.85 0.03 
Proventriculus 0.53 0.48 0.54 0.02 
Intact gizzard 3.64 3.43 3.75 0.08 
Cleaned gizzard 2.48ab 2.36b 2.51a 0.00 
Gizzard fat  0.36 0.42 0.31 0.04 
Abdominal fat  1.24a 0.90b 0.77b 0.12 
Colo-rectum 0.66 0.67 0.75 0.03 
Combined caeca  0.33 0.36 0.38 0.09 
Small intestine  4.37ab 4.00b 4.47a 0.13 
Large intestine  1.14 1.12 1.22 0.03 
a,bMeans within the same row bearing identical or no superscript 
are similar (P>0.05) while those with unidentical superscripts 
differ significantly (P<0.05). 

 
The weights of the trachea, heart, lung, spleen and 

giblet were generally comparable (P>0.05) across the 
treatment diets (Table 8), revealing no interaction effect. 
However, interaction effects (positive or negative) on the 

weight of gizzard and abdominal fat and digestive organs 
were largely attributed to varying CF but not enzyme 
inclusion levels in favour of 12% CF diet with or without 
enzyme for leaner carcass. 
 

DISCUSSION 

 

The calculated and determined values of the chemical 
components of the experimental diets were comparable 
since they were formulated to meet the nutrient 
requirements of the experimental birds as recommended 
(Olomu, 1995 and Aduku, 2004) except for the 
metabolisable energy content fixed at 2600Kcal/kg and 
the test CF levels which ranged from 4 to 12%. 

Broiler chickens attained similar daily weight gain, 
FCR and PER on the 4 and 8 % CF irrespective of 
enzyme level. This was attributed to the adaptation of the 
older birds (due to better development of their 
gastrointestinal tract) in coping with the challenge of 
dietary CF as observed in the earlier report of Salami and 
Odunsi (2017c). This is evident in the significant increase 
in feed intake as the CF level increased, which was 
responsible for the increased CF and water consumption 
as well as increased faecal output of the birds (Salami and 
Odunsi, 2017c&d). 

Despite the significant increase in feed intake due to 

the dilution effect of  CF, (Faniyi and Ologhobo, 1999; 
Michard, 2011), the FCR and PER of the birds on the 12% 

CF diet tended to be poorer, though not significantly 
different from those on the 4 and 8% CF diets. However, 

the interaction effect of CF and enzyme inclusion levels 
showed that the mean body weights of the birds at 56 days 

on 4 and 8% CF diets containing 200mg of enzyme per 
Kg diet were superior to those on 12% CF diets. This is an 

indication that broiler chickens could not tolerate more 
than 8% CF level in their diets at 2600ME (Kcal/Kg) with 

enzyme. However, due to the lower energy requirement 

(2600ME Kcal/Kg) of the grower pullets, Adeleke (2014) 
recommended 12% CF level with or without enzyme at 

2600ME (Kcal/Kg) diet for Isa Brown growing pullets, 
thereby indicating the effect of strain-related nutritional 

factor. The inability of the broiler chickens on the 12% CF 
(diets G, H and I) with or without enzyme to achieve 

optimum daily weight gain unlike those on other diets 
could be attributed to the depressive effect of 12%CF on 

digestion and absorption processes as reflected in the 
large faecal output (Salami and Odunsi, 2017c&d) which 

could not be ameliorated by enzyme treatment. 
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Table 8: Interaction effects of varying dietary crude fibre and enzyme levels on organ weights of broilerchickens (percent of pre-

slaughter weight) at 8 weeks. 

Organ  
(as % of live weight) 

0@ 2004% 
CF 

400mg/ 
Kg diet* 

0@ 2008% 
CF 

400mg/ 
Kg diet*  

0@ 20012% 
CF 

400mg/ 
Kg diet* 

± SEM  

A B  C D E F G H I 

Trachea  0.11 0.11 0.10 0.12 0.11 0.15 0.13 0.11 0.15 0.01 
Heart 0.46 0.38 0.56 0.46 0.47 0.55 0.52 0.51 0.48 0.04 

Lung 0.49 0.50 0.51 0.53 0.61 0.59 0.62 0.56 0.58 0.04 
Spleen 0.14 0.12 0.11 0.13 0.10 0.14 0.14 0.11 0.12 0.01 
Giblet (liver and bile) 2.16 2.12 2.23 2.27 1.90 2.00 2.36 1.98 2.08 0.09 

Crop  0.63d 0.60d 0.64d 0.79cd 0.74cd 0.86bc 1.02a 0.96ab 1.04a 0.06 
Proventriculus 0.51ab 0.47ab 0.55ab 0.54ab 0.51ab 0.52ab 0.54ab 0.46b 0.55a 0.03 
Intact gizzard 3.25bc 3.01c 3.30bc 3.59b 3.49b 3.66b 4.09a 3.78ab 4.30a 0.14 
Cleaned gizzard 2.13bc 2.04c 2.17bc 2.53b 2.45b 2.44b 2.79a 2.60ab 2.91a 0.08 
Gizzard fat  0.53a 0.55a 0.59a 0.44a 0.17bc 0.24b 0.10bc 0.00c 0.09bc 0.06 
Abdominal fat  1.57a 1.32ab 1.10ab 1.21ab 0.83bc 0.75bc 0.94bc 0.52d

 0.46d 0.22 

Colo-rectum 0.54b 0.57b 0.60b 0.72a 0.76a 0.83a 0.74a 0.69ab 0.82a 0.06 
Combined caeca  0.27c 0.26c 0.24c 0.34b 0.34b 0.38b 0.39b 0.48a 0.51a 0.02 
Small intestine  4.00bc 3.67c 4.03bc 4.37ab 4.00bc 4.36ab 4.74ab 4.36ab 5.01a 0.07 
Large intestine 0.90b 0.85b 0.87b 1.12b 1.07b 1.24ab 1.40a 1.44a 1.56a 1.05 

a,b,c,d. Means within the same row bearing identical or no superscript are similar (P>0.05) while those with unidentical superscripts 
differ significantly (P<0.05). *Enzyme inclusion rate. 

 

Interaction effect of CF and enzyme inclusion levels, 

however, indicated that broilers fed diets B and E had 

better body weight at 56 days of age and weight gain in 

favour of enzyme inclusion level of 200mg/kg diet and 

8% dietary CF level at minimal feed cost of N169.00 per 

kg weight gain. The feed cost reduction per unit weight 

gain also underscores the benefit of enzyme inclusion in 

poultry diets via better digestion and absorption of 

nutrients hidden in fibre NSP as previously reported (Ani 
and Omeje, 2007 and Bawa et al., 2010). There was no 

mortality due to the effect of dietary CF or enzyme 

inclusion level, indicating that the treatment diets did not 

adversely affect the health and metabolic status of the 

birds. 

For adequate nutrition and cheaper feed cost per unit 

weight gain in the broiler chickens at 8 weeks of age, diet 

E was suitably prefered. In this study, 2600ME (Kcal/Kg) 

diet was inadequate irrespective CF level for optimum 

broiler performance unless it was supplemented with 

Roxazyme® G2G at the optimum inclusion level. 
The effect of CF levels but not enzyme levels gave 

comparable values of the carcass parameters, which are a 

reflection of the effect of CF levels on the mean body 

weight. However, the interaction effect of CF and enzyme 

levels on the carcass parameters indicated that the birds 

fed diets B and E had superior pre-slaughter, plucked and 

eviscerated weights as confirmed by the mean body 

weight at 56 days of age. The carcass parameters for diet 

H, however, were not a reflection of the mean body 

weight of the birds at 56 days of age. It was, therefore, 

attributed to chance variation. The values of carcass 

parameters obtained herein are comparable with those 
reported by several authors (Adeniji, 2005; Isikwenu et 

al., 2010; Salami and Odunsi, 2017b). Similarly, the 

length of the small and large intestines as well as the 

paired caeca and colorectum increased significantly as CF 

level increased due to the lower bulk density of the diets 

and it accords with the reports of Faniyi, (2006); van 

Krimpen et al. (2011) and Salami and Odunsi (2017b). 

Since the concern is always to reduce feed cost and 

carcass fat (Udedibie et al., 2015) in order to ameliorate 

the effect of high feed cost on the broiler chicken 

producers, the recommended diet in this study may find 

use in the qualitative and quantitative feed restriction 

techniques in the application of the feature of 

compensatory growth in the broiler chickens. 

 

Conclusions and recommendation 

Better growth performance indices and dressed 

weight were recorded for broiler chickens fed 8% CF diet 

treated with 200mg of Roxazyme® G2G per kg diet at 
2600ME (Kcal/Kg) level than their counterparts on diets 

without enzyme or with higher enzyme level. 

Broilers chickens fed enzyme-treated diets performed 

better than those on unsupplemented diets at all CF levels, 

thereby reflecting the beneficial effect of enzyme 

supplementation of poultry diets. 

The optimal levels of CF (8%) and Roxazyme® G2G 

(200mg per kg diet) reduced feed cost per kg live weight 

gain in the broiler chickens from day-old to 8 weeks of 

age. 

Based on the findings from this study, it is 
recommended that broiler chickens could be raised on 8% 

CF diet at 2600ME (Kcal/Kg) if treated with 200mg of 

Roxazyme® G2G per kg diet in a tropical environment.  
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