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Effect of supplementation of xylanase on feed efficiency and serum 
biochemistry in broilers

To study the working mechanisms for non-starch polysaccha-
rides’ to improve the growth performance of broiler chickens, a 
35-day feeding trial was conducted. Two dietary treatments were 
included: 1) wheat diet (the control); 2) wheat+xylanase diet 
.There were 5  groups with 3 replicates ,each replicates having 
8 birds each for each treatment and the experimental diets were 
given to birds from hatch.  Group A was control and group B was 
treated with Xylanase concentration of 250IU/Kg feed, Group 
C was treated with Xylanase concentration of 500IU/Kg feed, 
Group D was treated with Xylanase concentration of 750IU/Kg 
feed and Group E was treated with Xylanase concentration of 
1000IU/Kg feed.FCR and body weight were measured weekly. 
The vaccination was done according to schedule. Fresh Water 
provided at free labitum. The shed was properly maintained with 
respect to temperature and humidity. The Fumagination was 
properly and thoroughly done before the start of experiment. 
The xylanase supplement increased (p<0.05) body weight gain 
(BWG) and improved feed conversion ratio (FCR) at the end of 
the experiment but non-significant results were observed on se-
rum biochemistry (p>0.05) by xylanase. (Key Words: Xylanase, 
weight gain, Serum biochemistry. 
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INTRODUCTION

In broiler poultry, wheat and barley having xy-
lanase have improved the activity of broiler chick-
ens (Wu et al., 2004b). Xylanase is non-starch 
polysaccharides supplement could change the 
development of gut microflora (Hubener et al., 
2002).Xylanase is produced from different mi-
crobial species including bacteria and fungi. 
However, Aspergillus Niger is a potential source 
to synthesize this enzyme. Xylanase dose in-
creases weight of chicken and had no effect on 
survivability. It is observed that chicks which fed 
on enzyme supplemented diets gained more 
weight, organic matter and crude protein metab-
olism. The boiled castor seed meal mixed with 
enzyme was found to be acceptable and have 
no side effects on growth performance or blood 
constituents. Xylanase has the effectiveness of 
breaking down hemicellulose and xylene com-
ponent of the cell wall of the plant absorption. 
Xylanase is employed as an ingredient in animal 
feed to improve digestibility and enhancing the 
efficacy of nutrient absorption by facilitating the 
conversion of hemicellulose, originally locked in 
the cell walls of the grains, to sugars. As such 
the nutrients are easier to be released and the 
animal can then obtain better energy with less 
feed cost effectiveness of feed is thus attained.
In poultry diets, wheat is becoming an important 
source of energy. The usage of high level of xy-
lanase (Principle water soluble non polysaccha-
rides), in wheat causes limited use. Xylanase in-
creases the viscosity of digest an impending the 
digestion and absorption of nutrients and caus-
ing poor performance (Choct et al., 2004). While 
the effect of xylanase on nutrient utilization and 
performance has documented already in broilers 
fed diet on wheat based, the influence of exog-
enous enzyme addition on microbial populations 
present in digestive tract is a growing interest of 
studying, because of restrictions on use of anti-
biotics in several countries. Some authors have 
discussed that the use of xylanase can change 
the undigested nutrients entering in the hindgut 
and change the microbial populations indirectly 
(Choct et al., 1999; Cowieson et al., 2005; Mar-
ron et al., 2001) and as a result the energy used 
for production in broiler was improved. The effect 
of different levels of xylanase on intestinal devel-
opment and hormonal levels of broiler fed wheat 
based diets was evaluated and determined. It is 
concluded that excess supplementation of xy-

lanase enzyme complex had no effect on per-
formance or even inhibited endogenous enzyme 
secretion and destroyed small intestine structure 
(Guo et al., 2014; Wu et al., 2004a).

MATERIALS AND METHODS

Experimental design and diets: A total of one 
hundred and twenty, day-old broiler chicks were 
purchased and were shifted to experimental 
shed of UVAS, Lahore. The shed were cleaned 
and fumigated before the arrival of the chicks. 
The birds were randomly divided into five groups 
(A, B, C, D and E), having 24 birds with 3 repli-
cates in each group. Group A was kept as con-
trol group and was given corn-based basal feed 
while groups B, C, D and E were fed the same 
ration  supplemented with xylanase at a dose 
rate of 250IU/kg, 500 IU/kg, 750 IU/kg and 1000 
IU/kg feed respectively for 35 days. Water and 
diet were provided ad libitum. At completion of 
5thweek, two birds from each replicate were bled 
using hypodermic needle and syringe. Blood 
was drained into two different carefully labelled 
bottles for serum biochemistry investigation. The 
blood samples for biochemical indices were col-
lected in sample bottle contain no anti-coagu-
lant. The sample was spurned in the centrifuge 
at 3000 rpm, and serum was preserved for fur-
ther serum testing (albumin, globulin, uric acid, 
creatinine, ALT, AST, Liver function test, Kidney 
Function test.

Data analysis: All data generated on perfor-
mance, serum biochemistry of the experimental 
birds were subjected to statistical Package for 
social science (SPSS for windows version 12, 
SPSS Inc. Chicago, IL, USA). The treatment 
means were compared using the Duncan’s Mul-
tiple Range Test. Differences was considered 
significant at P < 0.05.

RESULTS 

Performance characteristics of broilers fed 
the experimental diets

The results of body weight gain as an effect of 
supplementation of different doses of xylanase 
in broiler chicks of control and supplemented 
groups at week 1, 2, 3, 4 and 5 are shown in 
the figure 01-05. Non-significant weight gain 
was found in all the treated groups on week 
1.Data is presented as mean ± standard error 
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of means. Group A: control; Group B (250IU/
Kg) feed: Group C (500IU/Kg) feed: Group D 
(750IU/Kg) feed and Group E (1000IU/Kg) feed. 
In the second week, Groups C and D showed 
higher weight gain as compared to the control 
group, though they were found non-significant 
as compared to the Group A. The body weight 
gain of Group A (control) = 100.00±2.08g and 
Group B (supplemented) = 208.45±19.62g in 
week 2. ANOVA shows tendency (p=0.06) to dif-
fer in body weight gain among the groups. The 
weight gain of Group D (287.83±21.12a) was 
higher compared to Group A (210.0±12.34bg).
The weight gain after 3rd week in Group D 
was significantly lower compared to Group A. 
Among Group A (586.67±10.47ag), Group B 
(595.86±24.22ag), Group C (567.57±27.22ag) 
and Group E (600.73±15.83ag) was significant-
ly higher than Group D (490.33±24.48bg). Af-
ter the fourth week, the weight gain of Group D 
(575.39±25.17ag) was significantly higher than 
control Group A (473.34±16.21bg).The result 
showed non-significant results of wt. gain in all 
treated groups than control group after fifth week.

FCR was recorded after every week. FCR re-
corded after first week is shown in Figure 01. 
After Ist week supplementation of Xylanase, 
this result showed higher FCR in groups B 
and C as compared to the control group. The 
FCR was found high tendency in Group C 
(0.4741±0.058ag), Group B (0.3651±0.064abg) 
than control Group A (0.4710±0.054ag) and 
Group C (0.3239±0.023abg), but was found 
similar in Group E (0.2991±0.023bg).FCR was 
also recorded after 2nd week of age of birds 
as shown in Figure 02. After 2nd week of age, 
higher FCR was recorded in Group B as com-
pared to the control Group A, though it was 
found non-significant in Groups C, D and E. 
The feed conversion ratio was found non-sig-
nificant in all groups after 2nd week. FCR was 
also observed after 3rd week of age of birds as 
shown in Figure 03. This result showed higher 
FCR in Group C and Group D as compared to 
control Group A. The Value of FCR was found 
significant higher in Group D (0.807±0.016ag) as 
compared to Group E (0.507±0.085dg) but was 
observed similar in Group C (0.690±0.098abg), 
control Group (0.644±0.059bcg) and Group B 
(0.555±0.020cdg).FCR was also observed after 
4th week of age of birds as shown in Figure 04. 
This result showed no FCR change in all groups. 

Feed conversion ratio was significantly higher 
in Group C (1.136±4.69ag) and control Group 
(1.118±11.55ag) than Group B (0.9683±11.63bg) 
and Group D (0.9323±18.71bg) but was found 
similar in Group E (1.001±25.71abg).FCR was 
also observed after 5th week of age of birds as 
shown in Figure 05. This result showed that FCR 
among all groups was recorded non-significant 
statistically after last week of age of experimen-
tal birds. The result showed that feed conversion 
ratio showed significantly increasing tendency 
among all groups.

The feed intake was significantly found high-
er in Group B (80.77±4.69ag) and Group C 
(78.52±1.83ag) than Group A (64.38±4.12bg) 
and Group D (60.47±4.09bg) but was found sim-
ilar in Group E (72.42±3.95abg).The feed intake 
during 2nd week of Group B (218.7567±1.16ag), 
Group C (209.7100±22.41ag) and Group D 
(214.6633±5.89ag) was significantly high-
er than Group E (173.8033±4.71bg) but was 
found similar in Group A (184.3767±4.136abg).
The feed intake was significantly high-
er in Group C (391.4733±11.17ag) and 
Group D (396.0933±23.22ag) than Group 
E (307.0433±29.21bg) but was found sim-
ilar in Group A (370.1900±11.94abg) and  
Group B (331.9000± 13.63abg).The Group 
C (574.2800±4.70ag) was significantly high-
er than Group E (476.8500±25.71cg) and 
the Group B (491.9467±11.63bcg), Group 
D (535.6167±18.71abg) and Group A 
(529.0467±11.55abcg) was showing trending 
to decrease feed intake after 4th week. The feed 
intake after fifth week was found non-significant 
among all groups.

Serum samples were analyzed for determina-
tion of serum concentrations of glucose, total 
protein and albumin concentrations, liver func-
tion tests (total bilirubin, AST and ALT), kidney 
function test (urea and creatinine), plasma lipid 
profile (total cholesterol, triglycerides) and pro-
teins (total protein and albumin).The level of to-
tal cholesterol from result was found non-signifi-
cant among the groups. The level of triglyceride 
was found non- significant in control Group as 
compared to all other treated groups ,Group A 
(38.20±8.16g), Group B (51.400±7.54g), Group 
C (53.20±11.22g), Group D (45.60±6.14g), 
Group E (53.80± 12.32g).The significant re-
sults for serum ALT level were found among 
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Figure 1: Effect of different concentrations of Xylanase supplementation on weight gain (g) in broil-
er chicks after 1st week. Data is presented as mean ± standard error of means. Group A: control; 
Group B (250IU/Kg) feed: Group C (500IU/Kg) feed: Group D (750IU/Kg) feed and Group E (1000IU/
Kg) feed.

Figure 2: Effect of different concentrations of Xylanase supplementation on weight gain (g) in broil-
er chicks after 2nd week. Data is presented as mean ± standard error of means. Group A: control; 
Group B (250IU/Kg) feed: Group C (500IU/Kg) feed: Group D (750IU/Kg) feed and Group E (1000IU/
Kg) feed.
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the groups (P˂0.05).The serum level of ALT 
of Group E (42.600±2.06ag) and Group C 
(41.800±3.73ag) was found significantly high-
er than Group A (25.600±4.20bg), Group B 
(26.20±2.22bg) and Group D (30.00±2.41bg).
The significant results in serum AST level were 
found among the groups (P˂0.05). The level of 
AST was found significantly lower in Group B 
(154.0±3.95bg), Group C (161.40±10.85bg) and 
Group D (163.40±8.77bg) than control Group 
A (169.20±10.80abg). Slight increase in AST 
was observed in Group E (196.2000±10.42ag) 
as compared to the other groups. ANOVA 
shows no significant change among the groups, 
however post-hoc test revealed that the plas-
ma level of bilirubin in Group C (2.32±0.18g) 
was significantly higher than Control Group A 
(1.84±0.11g) but was found similar to Group B 
(2.1400±0.081g), Group D (2.0800±0.106g) and 
Group E (2.1800 ±0.086g).The result found that 
level of urea was significantly higher in Group B 
(15.00±1.048ag) than Group C(12.00±0.707bg) 
and Group D(11.40±0.812bg) and was found sim-
ilar to Group A(13.400±0.509abg) and Group E 
(12.800±0.734abg).The significant results were 
found among the groups (p<0.05).The result found 
that the level of creatinine was non-significant in 
Group A (0.360±0.024ag) as compared to all oth-
er treated Group B (0.400±0.0316ag), Group C 
(0.400±0.031ag), Group D (0.400±0.048ag) and 
Group E (0.400±0.014ag).The level of total pro-
tein was found non -significantly higher in Group 
C (5.24±0.181g) and Group D (5.34±0.169g) 
than Group B (4.66±0.0.24g) but was found 
similar in Group E (4.82±0.0124g) and Group 
A (5.160±0.144g). ANOVA shows non-signifi-
cant change among the groups however post 
hoc test revealed that plasma level of glucose 
was in Group A (310.80±12.33g) as compared to 
other treated Group B (322.80±27.57g), Group 
C (302.40±16.09g), Group D (307.40±12.97g) 
and Group E (307.60±20.46g).ANOVA shows 
non- significant change among the groups how-
ever post hoc test revealed that plasma level of 
albumin higher in Group D (2.46±0.231g) than 
Group B (2.02±0.11g). But was found similar in 
Group A (2.18±0.73g), Group C (2.16±0.103g) 
and Group E (2.06±0.087g).The level of glob-
ulin was non-significant in all groups. Group A 
(2.9800±0.153g), Group B (2.640±0.266g), Group 
C (3.080±0.171g), Group D (2.880±0.124g), 
Group E (2.76±0.078g).

DISCUSSION

The purpose of this study was to find the physio-
logical and serological changes in broiler chicks 
after supplementation of Xylanase in broiler 
chicks. Xylanase was given to broiler chicks at 
a different dose concentration. Daily feed intake, 
weekly body weight gain and weekly FCR were 
calculated. Then after 35 days samples were col-
lected to study the serological parameters. Xy-
lanase supplementation has become an efficient 
tool to improve the bioavailability of non-starch 
polysaccharides present in the foodstuffs and 
to improve the digestion of diet, Glycerin max 
serves as a major human diet and animal feed 
component due to its beneficial nutritional and 
good health values. Xylanase has an important 
dietary source of protein, fat fiber, vitamins and 
minerals. Xylanase has act as growth activator 
factor that interfere with non-starch polysaccha-
rides. Supplementation of exogenous carbohy-
drates Xylanase enhance the dietary utilization 
of essential nutrients which otherwise would be 
lost to the animal and wasted to the environment.

The current study showed that Groups C(500IU/
Kg feed) and D(750IU/Kg feed) in 2nd week of 
age and only group D(750IU/Kg feed) gained 
higher weight gain as compared to control 
group while higher FCR was observed in groups 
B(250IU/Kg feed) and C(500IU/Kg feed) at Ist 
week of age, only in group B(250IU/Kg feed) in 
2nd week of age and in group C(500IU/Kg feed) 
and D(750IU/Kg feed) at 3rd Week of age of 
birds as compared to the control group. There 
was no change of FCR observed in 4th and 5th 
week of age of birds in any test groups. Group C 
which was given 500IU/Kg of Xylanase showed 
higher weight gain in 2nd week and 4th week of 
age as compared to control group. The result of 
present study revealed that there were no signif-
icant changes found in the daily feed intake of 
boiler chicks throughout the experiment. Wu et 
al. (2004) showed that the Xylanase supplemen-
tation improved weight gain, Feed efficiency

Xylanase supplementation increased feed in-
take, body weight, feed intake and feed gain 
ratio (Ahmad et al; 2007).From the research, it 
was concluded that addition of Xylanase had no 
positive effects on growth performance of birds 
during the first week. Next two weeks from day 
8 to 21 day, the BWG of birds was increased 
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Figure 3: Effect of different concentrations of Xylanase supplementation on weight gain (g) in broiler 
chicks after 3rd week. Data is presented as mean ± standard error of means. Group A: control; Group 
B (250IU/Kg) feed: Group C (500IU/Kg) feed: Group D (750IU/Kg) feed and Group E (1000IU/Kg) 
feed.

Figure 4: Effect of different concentrations of Xylanase supplementation on weight gain (g) in broiler 
chicks after 4th week. Data is presented as mean ± standard error of means. Group A: control; Group 
B (250IU/Kg) feed: Group C (500IU/Kg) feed: Group D (750IU/Kg) feed and Group E (1000IU/Kg) 
feed.

Figure 5: Effect of different concentrations of Xylanase supplementation on weight gain (g) in broil-
er chicks after 5th week. Data is presented as mean ± standard error of means. Group A: control; 
Group B (250IU/Kg) feed: Group C (500IU/Kg) feed: Group D (750IU/Kg) feed and Group E (1000IU/
Kg) feed.
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(p˂0.05) and the FCR was improved (p˂0.05) 
by Xylanase. The supplementation of non-starch 
polysaccharides can improve the growth perfor-
mance of birds fed on wheat/rye diet (Annison 
and Choct,1991;Bedford and Classen,1992;Selle 
et al.,2003;Wu etal.,2004a,2004b;Qioa et 
al.,2005).The slow performance of birds fed on 
a rye/wheat based diet was improved by exog-
enous enzymes through the breaking–down of 
the gel-forming capacity (viscosity)of non-starch 
Polysaccharides (NSP),which is reason of low 
nutrient digestibility and/or availability (Bedford 
and Classen,1992). Indeed, Choct et al, (1995, 
1999) observed that starch and/or protein di-
gestibility of birds on Xylanase treatment was 
better compared to the control. However, there 
was no significant difference in the ileal protein 
and starch digestibility between Xylanase treat-
ment and the control at day 21 in the present 
trial although slight numerical increases were 
observed.

No statistical difference was observed among all 
tested groups as for as weight gain and Feed 
Conversion Ratio parameters. These results are 
contrary to the work of (Kongbuntad et al., 2006) 
whose results of growth performance of chick-
en showed increase in weight gain of chicken 
in both xylanase treatment groups significantly 
during 28 days of the experimental. However, 
there was no significant difference in the body 
weight between two xylanase supplement lev-
els (10g and 30g/kg feed). This might be due 
to difference of dose rate of xylanase used by 
Kongbuntad et al., 2006.As there was no differ-
ence found in the feed intake and weight gain it 
might be the possibility of non-significant results 
of FCR. Veldman and Vahl (1994) showed that 
Xylanase supplementation increased feed con-
version ratio 2.2-2.9% and body weight gain by 
0.2-2.5%.Silverslides and Bedford noticed that 
Xylanase treatment had a positive body weight 
gain and the feed to gain ration. Supplemen-
tation of Xylanase showed that positive body 
weight gain and feed to gain ration (Silverslides 
and Bedford; 1999). Addition of Xylanase sig-
nificantly improved the weight gain upto 21 days 
of age and decreased the feed to gain ration 
slightly (Danicke et al; 2001). Supplementation 
of Xylanase was improved the feed efficacy and 
body weight gain (Mathlouthi N, Jumin H, Larbir 
M; 2003).

In the present study there was no significant 
change found in the serum cholesterol lev-
el. Cholesterol level is higher in control group 
as compared to group E (1000IU/Kg feed) and 
found similar in group B (250IU/Kg feed), group 
C (500IU/Kg feed) and group D (750IU/Kg feed).
From research the results showed that xylanase 
had no effect on cholesterol level of broiler chicks. 
The triglyceride values were found no-significant 
results in control group as compared to group B 
(250IU/Kg feed), group C (500IU/Kg feed), group 
D (750IU/Kg feed) and group E (1000IU/Kg feed). 
The current study in broilers showed that serum 
glucose level non- significantly raised in experi-
mental groups of broilers treated with Xylanase. 
Greater raised in serum glucose level was not ob-
served in groups. From the present study, there 
was significant effect on ALT, AST and Bilirubin; 
it showed that as we were increasing the dose 
concentration of xylanase, effect on ALT and 
AST was increasing. So from this experiment it 
was concluded that Xylanase effected on ALT 
and AST. Bilirubin level in serum showed higher 
result in group C (500IU/Kg feed) as compared 
to control group but was found similar to group 
B (250IU/Kg feed), group D (750IU/Kg feed) and 
group E (1000IU/Kg feed).From this research 
significant results observed for ALT and AST in 
all experimental groups. Different enzymes are 
considered as biomarkers and can be used to 
asses liver and kidney functions. The higher se-
rum AST and ALT concentrations indicate the 
release of aminotransferase from cytoplasm to 
blood stream probably due to damage liver or 
different other tissues. Similar results have also 
been reported that Xylanase increased activi-
ties of serum AST and ALT (Kongbuntad et al 
2006) have been reported in chickens. Xylanse 
affected on urea level of broiler chicks that was 
revealed from the research. Urea level was sig-
nificantly higher in group B(250IU/Kg feed) than 
group C(500IU/Kg feed) and group D(750IU/Kg 
feed) and was found similar to control group and 
group E(1000IU/Kg feed).The significant results 
were found among the groups (p˂0.05).The re-
sult showed that effect of Xylanse was non-sig-
nificant effect on control group as compared to all 
other treated groups B(250IU/Kg feed), C(500IU/
kg feed), D(750IU/Kg feed) and E(1000IU/Kg 
feed).

In the current study there was no significant 
change in total protein level .Total protein value 
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found higher in group C(500IU/Kg feed), group  
D (750IU/Kg feed)than B (250IU/Kg feed), but 
was found similar in group E and control group. 
The test result revealed that serum level of glu-
cose was higher in control group as compared to 
other treated group B(250IU/Kg feed), C(500IU/
Kg feed), D(750IU/Kg feed) and E(1000IU/Kg 
feed. The non-significant result of Albumin and 
Globulin was found in the current study. From 
the research it was found that Xylanase was no 
affected on Albumin and Globulin level. Present 
study results showed on serum parameters that 
xylanase supplementation in groups B (250IU/Kg 
feed), C(500IU/Kg feed), D(750IU/Kg feed) and 
E(1000IU/Kg feed) had no significant effects as 
compared to control group while slight increase 
in AST was observed in group E(1000IU/Kg 
feed) as compared to the other groups. In other 
study, non-significant results for erythrocyte and 
white blood cell counts while decreased levels of 
pack cell volume and hemoglobin concentrations 
have been reported (Apata, 2010).

In present study, statistical analysis had shown 
that xylanase supplementation had no toxic ef-
fect on different liver enzymes including ALP, 
AST and ALT and total bilirubin concentrations. 
Similar results had also been reported that xy-
lanase given as supplementary in feed in broiler 
chicken had no adverse effects on liver, kidneys 
and various internal organs (Gao et al., 2008).
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