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Abstract 
The study was carried out to see the effect of enzyme supplementation of high fibre diet on body weight 
and serum biochemical of broiler chicken in 6 weeks experiment. Six experimental diets ie. T1- Control, 
T2-8% CF without enzyme, T3-8% CF with enzyme, T4-10% CF without enzyme, T5-10%CF without 
enzyme was formulated to be isonitrogenous and isocaloric. Two hundred twenty five day old broiler 
chicks of uniform body weight were divided into five groups of three replicates each with 15 chicks per 
replicates. The final body weight recorded were 1825.02 ± 9.01, 1625.52± 15.20, 1795.62± 13.51, 
1500.29±22.43 and 1575.05± 11.34g for T1, T2, T3, T4 and T5 groups, respectively at 6 weeks of age. The 
final body weight which were recorded at 6th week of age, showed that the birds of T1 and T3 attained 
significantly (P<0.05) higher growth than the groups T2, T4 and T5. But, when the data of T1 and T3 were 
analyzed, no significant difference (P>0.05) was observed between T1 and T3. The Blood glucose and 
Alkaline Phosphatase level were found to be normal. The average dressing percentage were 88.11, 85.88, 
87.27, 84.35 and 85.73, giblet weight percentages were 6.32, 6.04, 6.21, 5.84 and 5.90, eviscerated 
weight percentage were 67.91, 66.76, 67.37, 65.14 and 65.54 for T1, T2, T3, T4 and T5 groups 
respectively. On the basis of findings of the present study it can be concluded that though the crude fiber 
level in broiler diet should be maintained at 6% level but it could be increased upto 8% level provided the 
diet is supplemented with mixture of enzyme. 
 
Keywords: Broiler birds, body weight, enzyme supplementation, blood parameters, carcass 
characteristics 
 
1. Introduction 
Poultry production presents an efficient alternative to meet the animal protein needs of the 
nation because of its rapid growth and short generation interval. In one hand when we are 
witnessing such a tremendous growth rate in broiler production, on the other hand we are 
forced to face a continuously decreasing trend in profit margin. The reason is high production 
cost and low price that the farmers get for their birds. Feed cost is the major expense 
constituting about 70% of total production cost incurred in poultry industry and any attempt to 
reduce this feed cost would ultimately help the producer to reduce the cost of production. 
Therefore unconventional feed resource like fibrous feed should be exploited. But the use of 
unconventional and agro industrial by-products in broiler diets are restricted due to high level 
of crude fibre or presence of some deleterious factors. The main component of dietary fibre is 
Non Starch Polysaccharide (NSP) which includes cellulose, hemi cellulose, pectins, ß-glucans 
and arabinoxylans which are poorly digested. Poultry produce number of enzymes including 
amylase to digest starch, protease to digest protein, lipase to digest fat. The NSP are known to 
increase the gut viscosity, reduce nutrient absorption in the intestine and affect indirectly the 
growth performance of birds [1]. Subsequently water intake increases and undesirable illeal 
microbial fermentation starts results in increasing moisture in the excreta and resulting in 
potential diarrhoea [2-3]. There are logical reasons why enzyme supplementation should be 
beneficial to birds both young and old. In the young chicks, production of endogenous 
digestive enzyme is scarce and may limit feed digestion [4-5]. Thus the addition of exogenous 
enzyme can enhance the digestive capacity of young birds by complementing its repertoire of 
intestinal enzyme. As the birds grow in their digestive ability and microbiota capacity 
increases, and micro flora route becomes more important in mediating the beneficial effect of 
exogenous enzyme [6]. 



 

~ 311 ~ 

International Journal of Chemical Studies 

Therefore, the present study was undertaken on the effect of 
enzyme supplementation on blood biochemical of broiler 
chicken. 
 

2. Materials and Methods 
2.1 Study Area: The experiment was conducted at the 
experimental poultry shed of the Department of Animal 
Nutrition, College of Veterinary Science, AAU, Khanapara 
Campus. 
 

2.2 Description and preparation of experimental diets for 
Broiler Birds 
Two hundred twenty five day old broiler chicks of uniform 
body weight were divided into five groups of three replicates 
each with 15 chicks per replicates. One group was considered 
as controlled group i.e. T1 and the rest group as treatment 
groups viz. T2, T3, T4 and T5. All the chicks were reared in 
deep litter system. The composition and nutrient level of the 
diets used in the two consecutive experiments were shown in 
Table 1, which were prepared according to the recommended 
standard [7] The commercial enzyme Poultase was 
incorporated in the starter and the finisher diets at four 
different levels @ 50gm/100kg feed. Thus, the groups with 
their dietary treatment were as follows: T1- 6% CF without 
enzyme, T2-8% CF without enzyme, T3-8% CF with enzyme, 
T4-10% CF without enzyme, T5-10%CF without enzyme. 
Feed and water were given ad libitum. Feed intake and body 
weight in each group were recorded once a week.  
 

2.3 Body weight gain 
After weighed and wing-banded, birds were allotted to 
different groups. The live weight of birds were recorded at 
weekly intervals on monopan balance, weight of the 
individual birds were taken from early morning before 
offering any feed and water. From this record, weekly and 
total body weight gain of individual bird was calculated. 
 
2.4 Estimation of blood constituents 
About 2ml of blood from each bird was collected at 0 day and 
at the end of the experiment from the wing vein. The blood 
was transferred to the dry clean test tube for serum separation. 
Serum was separated at 4 ˚C. Different biochemical 
constituents were estimated from collected serum within 24-
48hrs. Blood glucose and Alkaline Phosphatase were 
estimated by following the methods described in commercial 
kits manufactured by Merks using UV-2100 
Spectrophotometer. 
 

2.5 Carcass yield 
At the end of trial, five birds from each group were picked up 
for evaluation of carcass characteristics. 
 
2.6 Dressed yield 
The average dressing percentage were 88.11, 85.88, 87.27, 
84.35 and 85.73, giblet weight percentages were 6.32, 6.04, 
6.21, 5.84 and 5.90, eviscerated weight percentage were 
67.91, 66.76, 67.37, 65.14 and 65.54 for T1, T2, T3, T4 and T5 
groups respectively After recording the body weight, the birds 
were starved overnight, but water was provided adlibitum. All 
the birds were reweighed next day and slaughtered as per 
improved Kosher’s method. The birds were killed by severing 
the jugular vein at the atlanto-occipital joint and bled for 3 
minutes, scalded at 58 ˚C for 90 seconds and mechanically 
plucked to determine the blood and the feather losses. The 
head, shank, tip of the wings and all glands were separated 
from the main carcass. The dressed weight was expressed on 
the basis of pre-slaughter live weight percentage. 

2.7 Eviscerated weight 
Evisceration was done by the method described by Panda [8]. 
It was done by making a cut below the keel bone to remove 
the viscera. The trachea and lungs were pulled out manually 
and scrapped liver was made free from gall bladder, heart was 
freed of internal blood and gizzard was cleaned by removing 
the internal lining. After dressing, the giblet (heart, liver and 
gizzard) was retained along with carcass and the weight of 
carcass with giblet was expressed as eviscerated weight, 
which was expressed in percentage of pre-slaughter live 
weight. Gizzard, heart and liver, which constituted giblet were 
cleaned and weighed. The eviscerated carcass along with 
giblet formed the total meat yield, while feathers, blood, head, 
shanks and viscera formed the inedible component of the 
carcass. 
 
2.8 Statistical analysis: The statistical analyses of the 
experimental data were carried out according to the method 
described by Snedecor and Cochran [9]. 
 
3. Results and Discussion 
3.1 Growth rate of the broiler birds 
The average weekly growth in different treatments i.e. T1, T2, 
T3, T4 and T5 at different CF level with or without enzyme 
supplementation showed significant difference in the body 
weight. The difference was more prominent from 3rd week 
onward. At the end of 6th week the body weight of broiler bird 
were found to be 1825.02, 1625.52, 1795.62, 1500.29 and 
1575.05 g respectively from T1 to T5 group. It was observed 
that highest growth was observed in T1 followed by T3, T2, T5 
and T4 group. The final growth at 6th week between T1 and T3 
was almost similar and statistically no significant difference 
(P>0.05) between the group. However, the final growth in T2, 
T4 and T5 was significantly lower than T1 and T3 group. It was 
also observed that T2, T4 and T5 groups had similar growth 
rate at 6th week of age. Thus it was found that the use of 
enzyme at higher CF level i.e.8% than the permissible level of 
6% has some beneficial effects. This might be due to better 
utilization of non-starch polysaccharide (NSP) component of 
the feedstuff due to enzyme supplementation in addition to 
better utilization of other feed nutrients. However present 
level of enzyme inclusion do not shows improvement at 
higher CF level (i.e.10%). Significantly higher body weight 
gain was found in birds fed diets containing 8% CF level 
supplemented with enzyme compared to the birds fed higher 
level of CF level i.e.10% supplemented with enzyme [10]. 
Supplementation of enzyme at 8% CF significantly (P<0.05) 
increased CF digestibility than other dietary treatments 
i.e...10%, 12% CF [11]. Broiler chicks grew faster and more 
efficiently on a diet containing fibre degrading enzyme than 
on a diet without enzyme [12]. The group of birds fed diet 
containing 10% CF level supplemented with enzyme had 
significantly (P<0.05) lower body weight gain compared with 
the groups fed lower level of CF. This was probably due to 
fact that the enzyme preparation incorporating in the diet did 
not contain sufficient enzyme activity which could have been 
able to improve the performance of birds fed diets containing 
10% CF level.  
 
3.2 Blood parameters of the broiler birds 
The result of the effect of enzyme supplementation of high 
fibre diet on serum metabolites of broilers is presented in 
Table 2 and Table 3.The blood glucose level at fortnightly 
interval and overall mean did not show any significant 
difference (P>0.05). The level of blood glucose was found to 
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be in normal range between 186.07 to 187.48mg/dl. 
Numerical increase in blood glucose level in enzyme 
supplemented groups of broiler compared to control [13]. Non-
significant variation in blood glucose level with or without 
enzyme at different level was found [14]. The blood glucose 
level at present study did not show any significant difference 
(P>0.05) but in normal range and are in good agreement with 
that of the above workers. The value of Serum Alkaline 
Phosphatase are almost similar and no significant difference 
(P>0.05) was observed among the groups. Serum alkaline 
phosphatase was not affected significantly due to enzyme 
supplementation [15].The present finding can be compared 
with the finding of the above worker.  
 
3.3 Carcass Characteristics 
The percent dressed weight; giblet weight and eviscerated 
weight have been presented in Table 5. The dressing 
percentage was found to be 88.11, 85.88, 87.27, 84.35 and 
85.73 from T1 to T5 group respectively. When the data were 
analyzed statistically, significant difference (P<0.05) was 
observed among the group. The dressing percentage was 
significantly higher in T1 and T3 group than the other group. 
The giblet weight ranged from 5.84 to 6.32 and eviscerated 
weight 65.14 to 67.91 in different groups. In the present 
experiment, the dressing percentage, eviscerated weight 
percentage was better at 6% CF level and at 8% CF level with 
enzyme supplementation. Higher dressing percentage in 

broiler fed enzyme supplemented diet in comparison to 
control but did not find any significant difference between 
them [16]. Lower dressing percentage in birds fed on 
unsupplemented diet compared to those with enzyme 
supplementation [17]. Enzyme supplementation to fibrous diet 
improved the growth rate and their by increasing dressing 
percentage [18]. Increased carcass yield by addition of enzyme 
in the diet [19]. The results in the present study are in 
accordance with the earlier workers. On the other hand this 
result contradicts with some researchers [20-21]. 
 
4. Conclusion 
The growth rate of broiler chicken was found better at 6% CF 
level. However, the growth rate at 8% CF level was almost 
same when the diet was supplemented with enzyme. Beyond 
8% CF level i.e. at 10% CF level the growth rate was less. 
The blood parameter studies showed that blood glucose and 
alkaline phosphatase level were in normal range. The carcass 
characteristics results showed that the dressing percentage did 
not vary significantly among groups other than the group i.e. 
T4 having 10% CF and fed without supplementation of 
enzyme. Considering the growth rate it could be concluded 
that the crude fibre level in broiler starter and finisher diet can 
be maintained upto 8% level provided the diet is 
supplemented with enzyme. At 10% crude fibre level growth 
rate and cost of feeding per kg live weight gain was not found 
satisfactory. 

 
Table 1: Experimental ration for broilers having different level of fibre with chemical composition 

 

Ingredients (%) 
6% CF 8%CF 10%CF 

Starter Finisher Starter Finisher Starter Finisher 
Maize 50 55 45 45 35 34 

Rice polish 10 11 21 22 31 30 
GNC 15 15 20 16 22 21 

Soybean 18 13 10 13 8 11 
Fish meal 5 4 2 2 2 2 

Min. mixture 1.5 1.5 1.5 1.5 1.5 1.5 
Salt 0.5 0.5 0.5 0.5 0.5 0.5 

Chemical Composition (%) 
Dry matter (%) 90.27 91.6 91.05 92.06 90.65 90.20 

Crude protein (%) 22.89 19.01 22.03 18.93 22.10 19.03 
Ether extract (%) 4.90 3.87 4.36 4.3 4.12 4.3 
Crude fibre (%) 5.98 6.3 8.1 8.3 10.1 10.3 
Total ash (%) 6.2 6.4 6.2 6.6 6.3 6.8 

Nitrogen free extract (%) 60.03 64.42 59.31 61.87 57.38 59.59 
Calcium (%) 1.28 1.15 1.02 1.36 1.10 1.09 

Phosphorous (%) 0.65 0.69 0.50 0.57 0.61 0.51 
*Metabolizable energy (kcal/kg) 2870 2910 2810 2930 2820 2941

 
Table 2: Mean weekly growth on birds under different experimental diets 

 

Treatment 
Mean± SE growth (g) at 

Initial 1st week 2nd week 3rd week 4th week 5th week 6th week 
T1 40.95 ± 0.36 87.94 a ±.68 250.63± 6.94 560.07 a ± 7.36 965.30 a ± 13.09 1387.11 a ± 9.60 1825.02 a ±9.01 
T2 41.95± 0.63 85.39 ac ± 0.78 239.34± 6.72 445.90 b ± 6.63 891.81 b ±5.97 1250.60 b ± 10.18 1625.52 b ±15.20 
T3 40.92± 0.76 82.74 bc ±0.79 245.89± 7.78 552.83 a ± 7.19 900.4 b ±11.06 1350.86 b ± 10.70 1795.62 a ±13.51 
T4 40.03 ±0.24 83.89 bc ±0.90 235.76 ±7.33 420.85 b ±9.99 810.88 c ±8.17 1200.33 b ± 13.00 1500.29 b ± 22.43 
T5 40.13 ±0.28 81.25b ±0.79 245.808 ±7.71 440.67 b ±8.34 870.29 b ± 8.43 1220.2 a ± 10.48 1575.05 b ± 11.34 

Mean in a column bearing a common superscript do not differ significantly 
 

Table 3: Fortnightly average blood glucose level (mg/dl) in different treatment groups of broiler birds 
 

Treatment 1st fortnight 2nd fortnight 3rd fortnight Overall mean 
T1 185.47±0.13 187.36±0.17 189.51±0.13 187.48±0.09 
T2 184.50±0.20 186.37±0.12 188.53±0.13 186.47±0.06 
T3 185.15±0.03 187.12±0.03 189.20±0.07 187.15±0.04 
T4 184. 14±0.01 186.03±0.03 188.07±0.02 186.07±0.01
T5 184.08 ±0.05 186.08±0.03 188.18±0.01 186.13±0.01 
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Table 4: Fortnightly average serum alkaline phosphatase level (Kau/dl) in different treatment groups of broiler birds 
 

Treatment 1st fortnight 2nd fortnight 3rd fortnight Overall mean 
T1 124.60±0.35 126.60±0.35 128.35±0.35 126.26±0.30 
T2 123.74±0.42 125.44±0.42 127.72±0.42 125.63±0.26 
T3 124.51±0.03 126.55±0.03 128.64±0.03 126.57±0.05 
T4 123.53±0.14 125.37±0.14 127.53±0.14 125.20±0.04 
T5 123.10±0.35 125.22±0.35 127.14±0.35 125.43±0.23 

 
Table 5: Average dressed weight (%), giblet weight (%) and eviscerated weight (%) of birds under different experimental groups 

 

Treatment Dressed weight (%) Giblet weight (%) Eviscerated weight (%) 
T1 88.11a ±0.50 6.32 a ±0.96 67.91a ±0.46 
T2 85.88 ab ±0.46 6.04 bc ±0.07 66.76 ab ±0.58 
T3 87.27 a ±0.67 6.21 ab ±0.016 67.37 ab ±0.82 
T4 84.35 b ±0.85 5.84 c ±0.015 65.14 ab ±0.33 
T5 85.73 ab ±0.720 5.90 c ±0.03 65.54 ab ±0.72 

Mean in a column bearing a common superscript do not differ significantly 
 

5. References 
1. Annison G, Choct M. Antinutritive activities of cereal 

non-starch polysaccharides in broiler diets and strategies 
for minimizing their effects. World's Poultry Science 
Journal. 1991; 47:232-242. 

2. Fengler AI, Marquardt RR. Water-soluble pentosans 
from rye. II. Effects on the rate of dialysis and on the 
retention of nutrients by the chick. Cereal Chemistry 
1988; 65:298-302. 

3. Dunn N. Combating the pentosans in cereals. World 
Poultry. 1996; 12(1):24-25. 

4. Nitsan Z, Ben-Avraham G, Zoref Z, Nir I. Growth and 
development of the digestive organs and some enzymes 
in broiler chicks after hatching. Br. Poultry Sci. 1991; 
32:515-523. 

5. Dunnington EA, Siegel PB. Enzyme activity and organ 
development in newly hatched chicks selected for high 
and low eight week body weight. Poult. Sci. 1995; 
74:761-770. 

6. Bedford MR. The foundation of conducting feed enzyme 
research and the challenge of explaining the results. 
Journal Applied Poultry Research. 2002; 11(4):464-470 

7. BIS. Bureau of Indian standards Requirement for 
Chicken feed. IS:1374-1993. Manak Bhavan, 9, 
Bahadursha Zafar Marg, New Delhi, 1992. 

8. Panda PC. Indian Food Packer, 1971; 25:24-26. 
9. Snedecor GW, Cochran WG. Statistical Methods, 8th ed. 

The Iowa State University Press, Ames, Iowa, 1994. 
10. Yosuf S, Banday MT, Adil S, Salahuddin M, Rehman 

MU. Efficacy of enzyme and yeast supplements on 
performance of broiler chicken fed high fiber diets. 
Indian, J Anim. Sci. 2012; 82(4):410-414. 

11. Kaur R, Sethi APS, Sikka SS, Chawla JS. Response of 
broiler to enzyme supplementation in diets containing 
different fiber level. Indian J.  Anim. Nutr. 2007; 
24:150-154. 

12. Raza S, Ashraf M, Pasha TN, Latif F, Babar ME, Hashmi 
et al. Effect of enzyme supplemented high fiber 
sunflower meal on performance of broilers. Pakistan J 
Zool. 2009; 41(1):57-64. 

13. Balamurgan R, Chandrasekaran D. Effect of 
multienzyme supplementation on weight gain, feed 
intake, feed efficiency and blood glucose in broiler 
chicken. Indian. J Sci & Tech. 2010; 3(2):193-195. 

14. Chauhan SS, Hassen H, Singh M. Studies on the effect of 
phytase enzyme supplementation on blood parameters in 
broilers. IVth Biennial Conference of Anim. Nutr. Assoc. 
20th-22nd India (Abstr.294). 2002 

15. Medhi D, Ahmed HF, Konwar BK, Chakravarty P. Effect 
of dietary ajar seed meal with or without multienzyme 
supplementation on voluntary feed intake and nutrients 
digestibility in broilers. Indian Vet. J 2003; 80:667-671. 

16. Deka BK. Effect of feed enzymes on performance of 
broilers. M.V. Sc. Thesis, C.V. Sc., AAU, Khanapara-
Ghy- 1996, 22. 

17. Khan SH, Sarder R, Siddique B. Influence of enzyme on 
performance of broiler fed sunflower corn based diets. 
Pakistan Vet. J 2006; 26(3):109-114. 

18. Abbas W, Khan SH, Sarwar M. Sunflower oil meal as a 
substitute for soybean meal in broiler rations with or 
without multienzyme (Kemzyme). Pakistan Vet. J. 1998; 
18(3):124-129. 

19. Wang ZR, Quao SY, Lu WQ, Li DF. Effect of enzyme 
supplementation on performance, nutrient digestibilities, 
G1 morphology and VFH profiles in the hindgut broiler 
feed wheat based diets. Poult. Sci. 2005; 84:875-81. 

20. Pattaniak JR, Das SK, Mishra SK, Panda N, Pati PK, 
Dehuri PK. Effect of fiber degrading multienzyme on the 
performance of commercial broiler. Indian. J Anim. Sci. 
2011; 81(10):1052-1059. 

21. Nadeem MA, Anjum MI, Khan AG, Azim A. Effect of 
dietary supplementation of non-starch polysaccharide 
degrading enzyme on growth performance of broiler 
chicks. Pakistan Vet J. 2005; 25(4):183-188.  


