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Abstract 
 
The development of antibiotics-resistance pathogens in poultry, which poses threat to human health, has 
necessitated the search for alternative to antibiotic growth promoters (AGPs) to improve gut microflora in 
poultry diets. One of the alternatives to AGPs is probiotics, which are beneficial organisms. Prebiotics, are 
by-products of digestion of polysaccharides which poultry do not have enzymes to digest are food for 
probiotics. Advent of enzymes makes this digestion possible. This study was conducted to assess the effects 
of xylanase enzyme supplemented of palm kernel cake (PKC) on performance of broiler chickens. One 
thousand, nine hundred and twenty day old broiler chicks of Arbor Acre strain were used in a completely 
randomized design with 4 x 2 factorial combinations. Birds were fed control diet (50%) maize in which 
PKC was added at 10, 20 or 30% replacing maize in the control diet. Each of the diets was administered 
with or without 100ppm xylanase enzyme for a period of five (5) weeks. The replacement of maize with 
Palm Kernel Cake irrespective of levels supplemented with 100ppm xylanase enzyme caused a reduction in 
feed intake and an increase in weight gain and better FCR. In all these parameters, it is observed that birds 
fed diet with 10% PKC supplemented with xylanase enzyme out-performed birds fed diets with 10 or 30% 
PKC supplemented with xylanase enzyme and closer to the birds fed the control diet which was with better 
FCR. It can be deduced that enzyme supplementation of PKC helped in increasing and improving protein, 
ether extract and fibre digestibility. The haematological and serum biochemistry were within normal range 
for broiler chickens. The replacement of maize with PKC irrespective of the levels with supplementation of 
xylanase posed no threat on the health of the birds. The result of the cost benefit analysis also showed that 
10% inclusion level of PKC supplemented with xylanase enzyme gave the best result of a beneficiary 
reduction in the cost of production with the best improved broiler performance. Enzyme supplementation of 
high fibre feedstuffs (HFF) could improve growth performance, nutrient retention and fibre digestibility.  
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Description of Problem 
 Palm kernel cake (PKC) is a major 
byproduct from the palm kernel oil industry in 
several tropical countries including Malaysia, 
Indonesia, Thailand and Colombia. Its 
composition contains about 15.4% crude 
proteins and 16.4% crude fibre out of which 

about 20 to 40% of the fibreis in the form of β-
mannans (1; 2). This abundant by-product of 
palm oil industry is used as animal feed, 
although its use is limited to ruminant animals 
due to its high hemicellulose (mannan and 
galactomanan) and low essential amino acids 
(3). 
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 Palm kernel meal is not widely used in 
the poultry industry because of its high fibre 
and low energy contents. The use of PKC in 
poultry diets has been reported by several 
researchers (4; 5; 6).It has also been reported 
that enzymes could break down the non-starch 
polysaccharides (mannans) into manno-
oligosaccharides to improve its nutritional 
quality (7; 8; 9; 10). 
 The use of antibiotics in the feed to 
improve animal performance has been in 
practice for decades but this has recently been 
banned in the European Union since 2006. 
This was due to the development of antibiotics 
resistance by pathogens such as Salmonella, E. 
coli and Clostridium perfringens) and the 
presence of antibiotic residues in livestock/ 
human consumers of livestock products. This 
has resulted in the search for alternative 
growth promoters in livestock production. 
Prebiotics is reported as one of the alternatives 
to the use of antibiotics in animal feed as 
Mannan can be hydrolyzed into manno-
oligosaccharides (MOS), a type of prebiotics 
(11; 12). Thus, this study was aimed at 
evaluating the effect of enzyme supplemented 
PKC on performance and nutrient retention of 
broiler chickens. 
 
Materials and Methods 
Sourcing and Management of birds – A total 
of 1920 day old broiler chicks of Arbor Acre 
strain purchased from Yammfy Farm hatchery 
at Ilemona, Kwara State were used for this 
experiment. The birds were housed in an 
electrically heated battery cage and fed the 
experimental diet shown in Table 1. Xylanase 
enzyme used is a bacteria xylanase feed 

enzyme (Nutrase, a pure endo-1, 4-beta-
xylanase) produced by Bacillus subtilis to 
break down the arabinoxylan fraction into 
shorter polysaccharide (xylose monomers) 
with a decrease of viscosity, liberation of 
nutrients and improved zoo technical 
performances. It was supplied by Nutrex, 
Belgium. The study was conducted following 
the guidelines of the Research Policy of the 
University of Ilorin on Animal Welfare and 
Ethics. 
 
Experimental design – A total of 1920 day-
old broiler chicks were randomly assigned to 
eight treatments with three replicates each 
made up of eighty birds per replicate. Birds 
were fed a control diet (50% maize) or diets in 
which palm kernel cake was added at 10, 20, 
or 30% replacing maize in the control diet. 
Each of these diets was given with or without 
100 PPM xylanase enzyme in a 4 x 2 factorial 
combination. The experimental diets were 
formulated to meet NRC nutrient requirements 
for broiler (49), in particular the 
recommendations for Arbor Acre strain. Each 
experimental treatment was fed ad-libitum 
with its own diet for a period of 5weeks. Live 
weight was recorded weekly while feed intake 
was recorded daily in grams and excreta 
samples collected over a 72 hour period. 
Nutrient retention trial was done at the third 
week of the feeding trial using a total 
collection method. Excreta samples were oven 
dried at 70oC, weighed and ground prior to 
chemical analysis. The experimental diets and 
excreta samples were analyzed for their 
chemical constituents using the procedures 
outlined by (13). 
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Table 1: Composition of experimental diet (%) 
Ingredients 1 2 3 4 5 6 7 8 
Maize 50 50 40 40 30 30 20 20 
Palm Kernel Cake 0 0 10 10 20 20 30 30 
Xylanase (ppm) 0 100 0 100 0 100 0 100 

Basal ingredients 50 50 50 50 50 50 50 50 
Total 100 100 100 100 100 100 100 100 
Basal diets : Groundnut cake(GNC) – 26%, corn bran- 1%, soybean meal- 12%, fishmeal(72%)- 4%, palm 
oil- 2%, oyster shell- 2%, bone meal- 2%, salt- 0.25%, methionine- 0.25%,lysine- 0.25% and vitamin 
premix- 0.25%.(*Vitamin/ mineral premix contained the following: (Univit. 15 Roche) Vit A, 1500 I.U, Vit 
D, 3000 I.U, Vit E, 3.0g, Vit K, Vit. B2 0.3g, Vit.B6, 8.0mg, Vit.B12, 8.0g, Nicotinic Acid, 3.0g, Ca-
Pantothenate, 50mg, Fe, 10.00g, Al, 0.2g, Cu, 3.5mg, Zn, 0.15mg, I, 0.02g, CO2, 0.01g, Se).  
 
 
At the end of the experiment, blood samples 
were taken from 10 randomly selected birds 
per replicate in each treatment. 4 ml of blood 
was collected from the jugular vein at the neck 
of each bird by using sterile needle and syringe 
to withdraw the blood. The blood samples 
were put into properly labeled and sterilized 
tubes without anticoagulant for blood 
biochemistry. For blood haematology samples 
were placed in properly labeled and sterilized 
tubes already treated with EDTA (Ethylene 
Diamine Tetra Acetic acid). The following 
biochemical and haematological parameters 
were determined: Total protein, Albumin, 
Urea, Haemoglobin concentration (Hb), Red 
blood cell (RBC), White blood cell (WBC), 
and Packed cell volume (PCV). The 
biochemical parameters were determined as 
previously described by (14). The 
haematological parameters were determined as 
previously described by (15) and (14). The 
Mean Cell Volume (MCV), Mean Corpuscular 
Haemoglobin Concentration (MCHC) and 
Mean Corpuscular Haemoglobin (MCH) were 
estimated by calculation using a standard 
formula (16). 
 Cost-benefit Analysis - Cost-benefit 
analysis was carried out, taking into 
consideration the cost of maize, palm kernel 

cake and the enzyme (xylanase) as they related 
to the performance of birds. 
 Statistical analysis - All Data collected 
were subjected to two way analysis of variance 
(ANOVA) using the PRO GLM (General 
Linear Model) of SAS (17) at 5% level of 
significance. All significantly different means 
were separated using the Duncan’s Multiple 
Range Test of the same software package. 
 
Results 
 The effect of dietary levels of Palm 
Kernel Cake with or without enzyme 
supplementation on the performance of 
broilers is shown in Table 2. Increase in 
dietary levels of Palm Kernel Cake from 0% t0 
30% had a significant effect on the feed intake, 
Weight gain and feed conversion ratio 
(p<0.05). Feed intake by birds fed the control 
was significantly lower than those of birds fed 
diets with dietary levels of PKC (p<0.05). 
Dietary levels of PKC had significant 
increased effects on the feed intake (p<0.05).  
Birds fed the control diet gained more weight 
than those of birds fed dietary levels of PKC 
(p<0.05). Dietary levels of PKC had 
significant decreased effects on the weight 
gain (p<0.05).   Feed gain ratio of birds fed the 
control diet was significantly lower than those 
of birds fed diets with dietary levels of PKC 
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(p<0.05). The dietary levels of PKC had 
increased significant effects on the FCR of the 
birds. Thus, birds fed the control diet had a 
better feed gain ratio compared to dietary 
levels of PKC (p<0.05).There was significant 
effects by enzyme supplementation on 
performance of the broilers. Enzyme 
supplementation had significant increase effect 
on weight gain (p<0.05) but decrease effect on 
feed intake and feed/gain ratio (p<0.05). There 
were significant interaction between dietary 
levels of Palm Kernel Cake and enzyme 
supplementation on Feed Intake, Weight Gain 
and Feed Conversion Ratio parameters 
(p<0.05).Crude protein of birds fed the control 
diet was significantly higher than those of 
birds fed diets with dietary levels of PKC 
(p<0.05). Dietary levels of PKC had a 
significant decreased effect on the protein 
retention by the birds. Crude fibre by birds fed 
the control diet and birds fed diet 
with10%PKC were comparable (p>0.05), but 
significantly higher than those of birds fed 

diets with 20% or 30%PKC (p<0.05). Dietary 
levels of PKC had significant increase effects 
on the Crude Fibre (p<0.05). Ether extract by 
birds fed the control diet and birds fed diet 
with10%PKC were comparable (p>0.05), but 
significantly higher than those of birds fed 
diets with 20% or 30%PKC (p<0.05). Ether 
extract by birds fed diets with 20% and 
30%PKC were comparable but significantly 
lower than those of birds fed diet with 
10%PKC (p<0.05). Enzyme supplementation 
had significant increased effects on nutrient 
retention (p<0.05). There was significant 
interaction between enzyme supplementation 
and dietary levels of PKC on Crude Protein 
and Crude Fiber (P<0.05). The details of 
interactions are shown in Table 3. Thus, 
enzyme supplementation of the control diet 
resulted in decrease in crude protein retention 
and crude fibre retention but reverse was the 
case with addition of PKC irrespective of 
levels (p<0.05). 

 
 
Table 2: Effects of Dietary Levels of Palm Kernel Cake (PKC) with or without Xylanase 
Supplementation on Performance of Broilers (0-5wks) and Nutrient retention 
PKC (%) Feed 

consumed 
(g/bird/day) 

Weight gain 
(g/bird/day) 

FCR Crude 
protein 
(%) 

Crude 
fibre (%) 

Ether 
extract 
(%) 

  0 55.40d 29.70a 1.80d 83.90a 66.10a 60.10a 

10 56.10c 28.10b 2.00c 76.90b 65.10a 66.50a 

20 57.50b 25.90c 2.20b 69.50c 61.80b 58.60b 
30 59.60a 24.40d 2.50a 62.00d 56.10c 59.80b 

SE        0.11         0.16   0.01    0.44   0.58   1.66 
Enzyme 
Supplementation  
(ES)(ppm)  

      

    0 58.60a 26.80b 2.20a 70.50b 57.70b 59.40b 
100 55.70b 27.30a 2.10b 76.00a 67.20a 63.20a 

SEM±        0.08         0.12    0.01   0.31   0.41   1.17 
PKC x ES        NS         NS     NS     S     S     NS 
Column means with different superscripts are significantly different (p<0.05), NS: not significant, S: 
Significant 
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Table 3 shows the interaction between enzyme 
supplementation and dietary levels of Palm 
Kernel Cake. In the absence of xylanase 
supplementation, there was significant increase 
in feed intake (P>0.05), a decrease in weight 

gain (P<0.05) and a significant increase in feed 
conversion ratio (P>0.05). There was a 
respective reversal of the cases when the diet 
was supplemented with xylanase.  

 
Table 3: Details of interaction on feed consumed, weight gain, feed conversion ratio, crude 
protein and crude fibre 
                          Enzyme supplementation    Dietary Palm Kernel Cake Supplementation (%)                          
ES (100ppm) 0 10 20 30 
Feed                                                 0 56.40d 58.20c 59.20b 60.50d 
Consumed                                   100 54.40f    54.10f 55.70e 58.60c 
Weight                                             0 29.80a 28.30b 25.70c 23.40d 
Gain                                             100 29.70a 27.90b 26.10c 25.50c 
Feed                                                 0 1.90e 2.10d 2.30b 2.60a 
Conversion                                  100 1.80f 1.90e 2.10c 2.30b 

Crude                                              0 86.63a 76.59c 66.32e 56.43f 
Protein                                        100 81.25b 77.15c 72.60d 67.49e 
Crude                                              0 67.81b 57.81e 57.20e 51.34f 
Fibre                                            100 64.45c 76.59c 66.32e 56.43f 
column means with different superscripts are significantly different (p<0.05) 
 
Table 4 shows the Cost Benefit Analysis for 
replacing Maize with Palm Kernel Cake with 
or without enzyme xylanase supplementation. 
Increase in dietary level of PKC reduced the 
cost of feed. Addition of xylanase to each level 
of PKC automatically increased the cost of the 
feed. Increase in dietary level of PKC caused 

an increase in the cost of producing 1kg of 
broiler irrespective of enzyme 
supplementation. Enzyme supplementation 
irrespective of dietary level of PKC caused a 
reduction in cost of raising 1kg of broiler 
Chickens.

 
Table 4: Cost Benefit Analysis for replacing Maize with Palm Kernel Cake with or without 
enzyme xylanase supplementation 
 
 
 
Source of Variation 

Cost of 
Producing/kg (N) 

Percentage 
reduction  in 
price of feed  

Cost of Raising 
1Kg of Broilers 
(N) 

Percentage 
reduction to Raise 
1Kg of Broilers 
(%) 

Enzyme*Treatment 
Non- Inclusion 0 
Non- Inclusion 10 
Non- Inclusion 20 
Non- Inclusion 30 
 Inclusion  0 
Inclusion  10 Inclusion 
 20 
Inclusion  30 

 
111.49 
106.49 
101.15 

96.50 
114.49 
109.49 
104.15 

99.50 
 

 
0.00 
4.70 
10.22 
15.53 
-0.03 
1.82 
7.06 
12.05 

 

211.83 
218.30 
233.66 
249.94 
209.52 
212.41 
221.84 
228.85 

 

 
0.00 

-3.06 
-10.30 
-17.99 

1.09 
-0.27 
-4.72 
-8.03 
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Table 5 shows the effects of dietary levels of 
PKC with or without enzyme supplementation 
on heamatological parameters of broilers. 
Increase in dietary levels of PKC from zero to 
30% had significant effect on the PCV, Hb, 
RBC, Platelet, MCV, MCH, WBC and 
Lymphocytes (p<0.05), but no significant 
effects for MCHC and Neutrophils (p>0.05).  
The PCV for birds fed the control diet was 
significantly higher than those of birds fed 
with dietary levels of PKC (p<0.05). PCV for 
those of birds fed diets with PKC irrespective 
of levels were comparable (p>0.05).  The Hb 
for birds fed the control diet was significantly 
higher than those of birds fed with dietary 
levels of PKC (p<0.05). Hb for those of birds 
fed diets with PKC irrespective of levels were 
comparable (p>0.05).  RBC for birds fed the 
control diet was significantly higher than those 
of birds fed with dietary levels of PKC 
(p<0.05). The RBC for those of birds fed diets 
with PKC irrespective of levels were 
comparable (p>0.05). The platelet for birds fed 
the control diet was significantly higher than 
those of birds fed with dietary levels of PKC 
(p<0.05).  Platelet for birds fed diet with 
30%PKC was significantly lower than those of 
birds fed diets with 10% or 20%PKC(p<0.05).  
MCV for birds fed the control diet was 
significantly higher than birds fed diet with 
30%PKC (p<0.05), but comparable with those 

of birds fed diets with 10% or 20%PKC 
(p>0.05).  MCV for those of birds fed diets 
with PKC irrespective of levels were 
comparable (p>0.05). MCH for birds fed the 
control diet and birds fed diet with 10%PKC 
were comparable(p>0.05), but significantly 
lower than those of birds fed diets with 20% or 
30%PKC(p<0.05).  MCH for birds fed diet 
with 10%PKC was significantly lower than 
those of birds fed diets with 20% or 
30%PKC(p<0.05). WBC for birds fed the 
control diet was significantly higher than those 
of birds fed with dietary levels of PKC 
(p<0.05). The WBC for those of birds fed diets 
with PKC irrespective of levels were 
comparable (p>0.05). Lym for birds fed the 
control diet was significantly higher than those 
of birds fed with dietary levels of PKC 
(p<0.05). The Lym for those of birds fed diets 
with PKC irrespective of levels were 
comparable (p>0.05).  There was no 
significant effects by enzyme supplementation 
on PCV, Hb, MCH, MCHC, WBC and 
Lymphocytes of the broiler chickens (p>0.05). 
However, there were significant increased 
effects on RBC, Platelet, MCV and 
Neutrophils (p<0.05). There was no significant 
interaction between enzyme supplementation 
and dietary levels of PKC on all the parameters 
(p>0.05). 
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Table 5: Effects of dietary levels of Palm Kernel Cake with or without enzyme xylanase 
supplementation on heamatological parameters of broilers. 

Means within column with different superscripts are significantly different (p<0.05);Packed Cell Volume 
(PCV), Haemoglobin (Hb), Red Blood Cell Count(RBC), The Mean Cell Volume (MCV), The Mean Cell 
Haemoglobin (MCH), The Mean Cell Haemoglobin Concentration (MCHC), The Total White Blood Cell 
(WBC), the Neutrophil (Neut), the Lymphocytes (Lym) ; NS: No Significant difference (p>0.05). 
 
Discussion 
Palm Kernel Cake (PKC) is a by-product of 
the African palm oil industry, which can be fed 
to poultry because of its availability and low 
cost (18). World report (19) indicated Nigeria 
as the third largest world producer and 
exporter of PKC after Malaysia and Indonesia. 
The inclusion of PKC in the diets was less 
practiced in monogastric animals particularly 
in poultry due to its high fibre content (20). 
But the nutritive value of PKC may be 
improved through exogenous supplementation 
of enzymes to breakdown the non-starch 
polysaccharides (21; 22). 
 According to the findings of this study, 
Feed intake increased with increasing PKC 
levels in the diets without enzyme xylanase 
supplementation, with broilers fed the control 
(0%PKC) diet without xylanase having 
significantly (p<0.05) least feed intake which 
was close to feed intake of birds on10% PKC 
diet without xylanase. The feed intake was also 
increasing with PKC inclusion level without 
xylanase supplementation. This is in 
agreement with (23) who reported increase in 

feed intake with increase in PKC inclusion 
level in the diets of broilers. This increase in 
daily feed intake with inclusion level could be 
due to energy dilution of the diet by PKC 
leading to the broilers consuming more feed to 
meet their energy requirement (24; 25). 
However, the addition of enzyme xylanase 
reduced the feed intake. This is supported by 
(26) and (27) who recorded similar observation 
and it might be due to better feed utilization in 
the presence of exogenous enzymes. 
 Replacement of maize with PKC without 
enzyme supplementation caused a significant 
(P<0.05) reduction in weight gain when 
compared with the control. This is in 
agreement with (28) who reported that birds 
fed on diets containing 10%, 15% and 20% of 
PKC instead of soybean meal reduced the body 
weight gain when compared with control. With 
xylanase supplementation, the body weight 
gains were apparently improved. The moderate 
improvement in weight gain might be due to 
improved fibre digestibility by the exogenous 
enzyme (xylanase) which is in consonance 
with the findings of (29) and (27). 

 PCV 
(%) 

Hb(g/L) RBC 
(x1012/L) 

Platelet 
(x109/L) 

MCV MCH MCHC WBC 
(x109/L) 

Neut 
(%) 

Lym 
(%) 

PKC(%) 
0 
10 
20 
30 
SE 

 
38.30a 
29.50b 
28.30b 
27.80b 
0.89 

 
12.80a 

9.80b 
10.20b 
9.80b 
0.34 

 
3.60a 
2.60b 
2.10b 
2.10b 
0.30 

 
117.00a 
108.50b 
105.80b 
100.00c 
1.58 

 
107.00a 
103.00ab 
100.50ab 
99.00b 
2.41 

 
35.90b 
38.10b 
41.90a 
44.70a 
1.08 

 
33.30 
33.30 
33.20 
33.30 
0.13 

 
3.50a 
2.60b 
2.70b 
2.70b 
0.14 

 
50.80 
50.80 
45.50 
45.00 
1.86 

 
48.30a 
36.80b 
38.00b 
35.30b 
1.76 

Enzyme 
(100ppm) 
0 
100 
SE 

 
30.40 
31.50 
0.63 
0.24 

 
10.80 
10.60 
0.24 
0.57 

 
2.60b 
3.60a 
0.21 
0.97 

 
101.90b 
113.80a 
1.11 
0.00 

 
95.80b 
109.00a 
1.70 
0.00 

 
39.60 
40.70 
0.76 
0.31 

 
33.30 
33.20 
0.09 
0.42 

 
2.80 
2.90 
0.10 
0.35 

 
44.90b 
51.10a 
1.32 
0.01 

 
39.60 
39.50 
1.25 
0.95 

PKC*ES NS NS NS NS NS NS NS NS NS NS 
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 The feed/gain ratio of broilers was 
significantly affected with the inclusion levels 
of PKC without enzyme supplementation 
compared to control confirming the earlier 
report of (30) who recorded 
significant(P<0.05) differences in feed 
efficiency due to inclusion of higher levels of 
PKC in the diets of broiler chickens. Birds fed 
PKC diets with xylanase showed better 
feed/gain ratio. It might be due to better utility 
of nutrients from Non-starch polysaccharides 
(NSP) by the effect of xylanase leading to 
better feed efficiency (feed/gain ratio). This 
result is in conformity with the finding of (26) 
who reported improvement in feed conversion 
ratio in birds fed biodegraded PKC. Feed to 
gain ratio was better among enzyme 
supplemented diets and the control compared 
with all other diets without enzyme 
supplementation (31). This is similar to the 
reports of (32) and (33) who separately 
observed improvements in weight gain and 
feed: gain ratio in birds fed enzyme 
supplemented diets. (33) also observed lower 
weight of birds fed increasing levels of PKM 
without enzyme supplementation. 
 PKC inclusion resulted in a lower cost of 
raising broiler chickens to 1kg live weight 
without detrimental effect, hence shows its 
economic advantage. This was as a result of an 
expensive high energy feedstuff source (maize) 
being replaced by PKC (a cheaper non-
conventional feedstuff). 
 The reduction in CP, CF, and EE 
digestibility in the PKC diets without xylanase 
supplementation was attributed to the effect of 
replacement of highly digestible carbohydrate 
source, maize by PKC which was of low 
digestibility. The higher crude fibre content of 
the PKC diets may have adversely affected 
digestion. This is in line with (34) and (35) 
who reported that PKC in diets has been 
implicated in low digestibility of due to its 
high crude fibre level which is estimated at 
150g/kg of PKC. Based on this trial an 

improved nutrient retention is observed when 
PKC was supplemented with xylanase. The 
enhanced nutrient digestibility was due to the 
breakdown of the NSPs in PKC by exogenous 
enzyme. Fibrous feeds decreased the 
digestibility of crude protein (36; 37) and the 
possibility that the presence of the fibre may 
speed up the rate of passage of feed through 
the simple stomach of monogastric thereby 
leaving little time frame for nutrient to be 
utilized by the birds; this was reported by (38); 
but enzyme supplementation helps to improve 
the nutrient availability in monogastric (39; 
21) such that the crude protein, crude fibre and 
ether extract are release in a way that is more 
readily available for utilization by the birds . 
This is also in agreement with (40) and (32) 
who observed that the use of xylanase 
enhanced nutrient utilization. Birds fed with 
diets supplemented with enzymes had better 
crude fibre retention as compared to those fed 
diets without enzyme supplementation. This 
may also be as a result of the effect of the 
enzyme supplementation on the feedstuffs as 
exogenous enzyme supplementation has been 
reported to improve the digestibility of fibrous 
agricultural products (41; 42; 43). The effect of 
dietary treatments on ether extract as observed 
in this study may be attributed to the fact that 
enzyme supplementation improves ether 
extract availability and utilization for 
Monogastric animals 
 The increase in the level of some 
heamatological parameters might be as a result 
of anti-nutritional factor in the fibre source of 
diets.  This is in consonance with the work of 
(44) who attributed the poor values in PCV 
and Hb of birds fed diets containing tiger nut 
meal to fibre and anti-nutrients of raw tiger nut 
meal such as trypsin inhibitors, tannins, 
phytate, among others, that inhibit proper 
utilization of nutrients especially protein and 
iron necessary for red blood formation (45). 
The Hb was within the standard range of 7 – 
13 (46). 
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 The platelets at 10% and 20% had similar 
effect, which was significantly lower than 0% 
and higher than 30% PKC inclusion level 
although that of 10% was numerically higher 
than that of 20% PKC inclusion level. This 
showed that birds fed with PKC based diets 
will not be able to cope with blood coagulation 
as effectively as birds fed diets without PKC 
inclusion. This may also be as a result of high 
fibre content in the PKC based diets. This 
corresponds with the report of (47) who 
reported a significant reduction in the platelets 
of birds fed raw T. catappa seed meal-based 
diet due to anti-nutritional factors. The result 
of the Lymphocytes was not in agreement with 
(44) who reported that lymphocyte was higher 
at 0% tiger nut diet as compared to other tiger 
nut inclusion level. This was due to the stress 
of anti-nutrients and high fibre diets on broiler 
chicks, which often cause reduction in oxygen 
carrying capacity of the animals blood i.e. 
anaemia with the resultant impairment on 
growth (48). 
 
Conclusion and Applications 
The results obtained from this study showed 
that: 

1.  Replacement of maize with Palm Kernel 
Cake irrespective of levels supplemented 
with 100ppm xylanase  enzyme caused a 
reduction in feed intake and an increase 
in weight gain and better FCR.  

2.  Birds fed diet with 10% PKC 
supplemented with xylanase enzyme 
out-performed birds fed diets with 20 or  
30% PKC supplemented with xylanase 
enzyme and closer to the birds fed the 
control diet, which was with   better 
FCR. 

3.  Enzyme supplementation of PKC helped 
in increasing and improving protein, 
ether extract and fibre digestibility. 

4.  The haematological and serum 
biochemistry results in this trial were 
within normal range for broiler chickens.   

This showed that replacement of maize 
with PKC irrespective of the levels used 
in this trial with  supplementation of 
xylanase posed no threat on the health of 
the birds.  

5.  The 10% inclusion level of PKC 
supplemented with xylanase enzyme 
gave the best result of a beneficial 
reduction in the cost of production with 
the best improved broiler performance. 
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