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Abstract

An experiment was conducted to evaluate the efficacy of multi enzyme in broiler diets containing
varying levels of sunflower meal and crude fiber. Sixteen isonitrogenous experimental diets were
prepared using 0, 5, 10 and 15% SFM and 4, 5, 6 and 7% CF, respectively with and without enzyme
supplementation and fed to 480 day old broiler chicks. Data on feed consumption, weight gain, feed
conversion ratio and dressing percentage was collected. Results showed significant differences
(p<0.05) among different experimental diets for weight gain and feed conversion. The highest weight
gain was observed in chicks fed on diet containing 10% SFM and 6% CF with Grindazym while the
lowest weight gain was obtained on diet having 10% SFM and 6% CF without enzyme
supplementation. Diet containing 15% SFM and 7% CF with NIBGE enzyme @1% of 2.5 Fold was
found best on the other hand diet containing 5% SFM and 5% CF without enzyme supplementation
had poorest feed conversion among all the experimental diets. Feed intake during the experimental
period was not influenced (p>0.05) either by dietary SFM and CF level or enzyme supplementation.
However, maximum feed was consumed by birds fed diet containing 5% SFM and 5% CF without
enzyme supplementation. While the minimum feed intake was observed on diet formulated with 15%
SFM and 7% CF without addition of any enzyme. Dressing percentage was calculated as carcass
weight excluding skin including internal organs viz., heart, liver, gizzard and kidneys of the birds. No
differences (p>0.05) were observed for dressing percentages on different experimental diets. Results
from this experiment suggest that enzyme supplementation can improve nutritive value of high fiber
broiler diets. Broiler chicks can grow faster and more efficiently on a diet containing fiber degrading
enzymes than on a diet without enzymes.

Introduction

Sunflower meal (SFM) is a by product obtained after the extraction of oil from
sunflower seeds. Crude protein content of SFM is 29 to 45%, depending on the dehulling
and oil extraction process which has an inverse relation with its crude fiber (32 to 14%)
contents (Mushtaq et al., 2006). It has been used in poultry diets as good source of
protein (Senkoylu & Dale, 1999) but at very low inclusion level due to its high fiber and
Lysine deficiency (Villamide & San Juan, 1998). The fiber content of SFM appears to be
the most problematic factor concerning its use at high levels in chick diets (Senkoylu &
Dale, 2006), which can be reduced partially by removing the testa through the
decortication process (McDonald et al., 1977; Niazi et al., 1991), but in Pakistan, this
method is not practiced.
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Recent hike in the price of feed ingredients and reliance on vegetable protein sources
has compelled nutritionists to explore any viable method to incorporate SFM in poultry
diets at higher levels. Enzymes are added to facilitate the breakdown of larger molecular
structures of the feed ingredients into smaller ones by their specific action and making
these nutrients more readily available to the digestive system for better absorption.
Successful attempts had been made to eliminate disadvantages of poorly digested
feedstuffs by microbial cellulases and xylanases (Latif et al., 1996). Xylanases and
cellulases prepared from Chaetomium thermophile, breakdown complex NSP linkages in
sunflower meal and increase the caloric contents of feeds from 100-200 Kcal/kg feed
(Rashid, 1999). Themophillic fungi are known to produce cellulases and xylanases (Latif
et al., 1996). Chaetomium thermophile, a fungus, being a member of thermophilic family
also have potential to produce cellutolytic enzymes (Singh et al., 1990). The enzymes
extract obtained from (Chaetomium thermophile) fungal fermentation may degrade the
cellulose and hemicellulose of SFM into their respective monomers.

It has been recognized that the disruption of cell wall matrix of SFM by exogenous
microbial enzymes can lead to easy access of the endogenous proteolytic enzymes to
digest the entrapped proteins (Choct & Kocher, 2000). Sorensen, (1996) has reported that
supplementation of SFM based diets with microbial enzymes could increase the nutrient
use of this product in layers and broilers. On the other hand El-Sherif et al., (1997) did
not indicate any difference between the SFM without enzyme supplementation in broiler
rations. Inconsistent results were reported by several authors regarding the use SFM with
enzyme supplementation in poultry diets (Cowan et al., 1999; Kocher et al., 2000;
Mushtaq et al., 2006; Aftab, 2009). An experiment was therefore, conducted to examine
the effects of enzyme supplementation of broiler diets containing varying level of
sunflower meal and crude fiber.

Materials and Methods

The experiment was conducted at Experimental Station, Department of Food and
Nutrition, University of Veterinary and Animal Sciences, Lahore.

Birds, housing and management: Four hundred and eighty day old Hubbard broiler
chicks of mix sexes were purchased from a commercial hatchery. All the experimental
birds were initially weighed. The chicks were randomly divided into 48 experimental
units of 10 chicks each.

The experimental room comprised of 48 pens and each pen housed 10 chicks. This
broiler house was properly washed and disinfected by fumigation before the initiation of
the experiment. All the experimental chicks were reared on floor throughout the
experimental period of 6 weeks. The placement of each chick in the pen was also made at
random. The temperature of the experimental room was maintained at 334+2°C during the
first week of trial and then reduced by 3°C each week till it reached 24°C which was
maintained for the rest of the period. Proper management practices like ventilation,
sanitation etc. was practiced throughout the experimental period.

Experimental diets and chemical analysis: Sixteen isonitrogenous broiler starter diets
were formulated according to the standards specifications of (Anon., 1994) for broilers
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(Table 1). All the feed ingredients and enzymes were procured from local market and
National Institute of Biology and Genetic Engineering (NIBGE), respectively.
Experimental diets were as follows: Treatments Al, A2, A3 and A4 represent diets
containing no sunflower meal with 4% crude fiber (CF) and enzyme supplementation @
0, 1% of 2.5 fold, 1% of 5 fold and Grindazym, respectively. Treatments B1, B2, B3 and
B4 represent diets containing 5% sunflower meal with 5% CF and enzyme
supplementation @ 0, 1% of 2.5 fold, 1% of 5 fold and Grindazym, respectively.
Treatments C1, C2, C3 and C4 represent diets containing 10% sunflower meal with 6%
CF and enzyme supplementation @ 0, 1% of 2.5 fold, 1% of 5 fold and Grindazym,
respectively. Treatments D1, D2, D3 and D4 represent diets containing 15 % sunflower
meal with 7 % CF and enzyme supplementation @ 0, 1% of 2.5 fold, 1% of 5 fold and
Grindazym, respectively. Each diet was randomly fed to three replicate pens for four
weeks. Sixteen finisher diets were also prepared in the same manner (Table 2) and fed to
birds for last two weeks. Chicks were fed ad libitum. Availability of fresh and clean
drinking water was assured throughout the experimental period.

Sunflower meal was subjected to chemical analysis i.e., CP, CF, crude fat, ash and
NFE according to A.O.A.C. (Anon., 2002) and fibre fractions according to Van Soest &
Wine (1967). Optimum conditions for incubation as pH, temperature and enzyme to
substrate ratio was 6.5, 56°C (Latif et al., 1996). Optimum incubation time was
determined by taking 3g of Sunflower oil meal (SFOM) and 3 ml of enzyme along with
optimum conditions for pH and temperature in 6 flask and then incubating them for
different intervals of time viz., 0, 3, 6, 9, 12, 15, 18, 21, 24, 27 and 30 hrs.

Data collection: Production performance (weight gain, feed intake and feed conversion)
were measured for 6 weeks. Daily feed offered was recorded and the refused feed was
weighed at the end of each week to determine weekly feed consumption. Weight gain was
recorded weekly. Data on weight gain and feed intake was used to calculate feed
conversion ratio (FCR) for starter and finisher phase separately. Mortality and general
observations were also recorded during trial. At the end of the experiment, three birds from
each experimental treatment were picked randomly and slaughtered to find out the dressing
percentage. The comparative economics of different experimental diets was also calculated
to determine the economic feasibility of using enzyme in high fiber broiler rations.

Statistical analysis: The experiment was conducted under completely randomized design
with 4x4 factorial arrangements. The production performance data thus obtained were
analyzed by analyses of variance (ANOVA) technique described by Steel et al., (1997).
Mean values + standard deviation (SD) are reported. Values were considered significant
at p<0.05. In case of significant differences Duncan multiple range test was employed to
compare differences among means obtained during different treatments (Duncan, 1955).

Results

Data showing the effect of enzyme supplementation of broiler diets containing
varying levels of sunflower meal and crude fiber on weight gain, feed intake and feed
conversion is presented in Table 3. The highest weight gain (1696 g) was observed in
chicks fed on diet C4 (10% SFM and 6% CF with Grindazym) while the lowest weight
gain (1517.67 gm) was on diet Cl (10% SFM and 6% CF without enzyme
supplementation).The statistical analysis of data revealed significant differences (p<0.05)
among different experimental diets for weight gain.
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Tablel. Ingredient and nutrient composition of experimental broiler starter diets.

Ingredients A B C D
Maize 33.39 29.52 31.00 30.00
Wheat 16.00 16.00 15.00 05.00
Rice polish 06.00 08.00 08.00 10.66
Fish meal 06.00 05.98 04.63 05.00
Soybean meal 20.10 18.00 13.00 14.00
Cotton seed meal 04.36 05.80 05.00 05.58
Sunflower oil meal 0.00 5 10 15
Corn gluten 60% 07.00 05.92 06.00 07.00
Oil 02.95 02.30 02.50 02.00
Molasses 2 2 2 2
Lime stone 0.93 0.97 1.10 1.16
DCP 0.71 0.62 0.76 0.56
Premix 0.50 0.50 0.50 0.50
L-Lysine -- -- 0.08 0.10
Di-Methionine 0.06 0.07 0.08 0.06
L-Thrednine -- -- -- --
Total 100 100 100 100
Calculated analysis

Metabolizable energy (Kcal/kg) 3200 3200 3160 3160
Crude protein 23 23 23 23
Crude fibre (%) 4 5 6 7
Calcium (%) 1.00 1.00 1.00 1.00
Available phosphorus 0.45 0.45 0.45 0.45
Linoleic acid 3.96 4.60 4.78 5.00
Methionine 0.50 0.50 0.50 0.50
Lysine 1.10 1.10 1.10 1.10

Maximum feed (3238.33 g) was consumed by birds fed B1 diet containing 5% SFM
and 5 % CF without enzyme supplementation while the minimum feed intake (3100 g)
was observed on diet DI which was formulated with 15% SFM and 7% CF without
adding any enzyme (Table 3). However, feed intake during experimental period was not
influenced (p>0.05) either by dietary SFM and CF level or enzyme supplementation.
Dietary treatment affect (p<0.05) the feed conversion of broilers. Diet containing 15%
SFM and 7% CF with NIBGE enzyme @1% of 2.5 Fold (D2) was found best and on the
other hand diet B1 (containing 5% SFM and 5 CF without enzyme supplementation) had
poorest feed conversion among all the experimental diets.

Dressing percentage was calculated as carcass weight without skin including internal
organs viz., heart, liver, gizzard and kidneys of the birds. No differences (p>0.05) were
observed for dressing percentages on different experimental diets.
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Table 2. Ingredient and nutrient composition of experimental finisher diets.

Ingredients A B C D
Maize 46.33 41.10 37.00 38.86
Wheat 10 10 10 10
Rice polish 7 10.21 10 10
Fish meal 5 4.78 4.18 4.75
Soybean meal 12.96 10 13.89 8
Cotton seed meal 6.00 6.00 6.00 --
Sunflower oil meal 0 5 10 15
Corn gluten 60% 6.00 6.00 1.72 6.55
Oil 2.28 2.44 2.50 2.00
Molasses 2 2 2 2
Lime stone 1.02 1.06 1.10 1.00
DCP 0.94 0.89 0.89 0.43
Premix 0.50 0.50 0.50 0.50
L-Lysine -- -- -- --
Di-Methionine -- -- -- -
L-Thrednine -- -- -- --
Total 100 100 100 100
Calculated analysis
Metabolizable energy (Kcal/kg) 3170 3170 3170 3170
Crude protein 20 20 20 20
Crude fibre (%) 4 5 6 6.97
Calcium 1 1 1 0.90
Available phosphorus 0.45 0.45 0.45 0.45
Linoleic acid 3.39 3.99 5 5.2
Methionine 0.39 0.38 0.35 0.40
Lysine 0.92 0.88 0.94 0.85

Discussion

In the present study it was found that the different dietary treatments significantly
affect (p>0.05) the weight gain and feed conversion (Table 3). Significant differences
were observed with the incorporation of SFM in the non enzyme supplemented diets as
compared to control having no SFM. However, with the increase in the level of SFM (5-
15 %), no variation was noticed in weight gain of broilers. Enzyme supplementation
improved (p<0.05) the weight gain of birds at every level of SFM. These findings suggest
the role of enzyme in degrading crude fiber present in SFM based diets. Increased in the
nutrient availability and metabolizeable energy may also be reasons for this

improvements.
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Table 3. Effect of enzyme supplementation and feed types on the broiler
performance (0-6 weeks).

Dietary treatment Production Performance
Weight Feed Feed conversion
Code | SFM | CF Enzyme ?aing(g) intake (9) (9/9)
AL 0 4 o D6 iser 0008
A2 0 4 N@I%of2.5Fold lfg_%'geo 3:;_59?3 i(}..(?(?6d
A3 0 4 N@l%ofsFold o SRS 006"
A4 0 4 Grindazym flgéfaz 3;2225 4313 i(} 3 11 7¢
BI 5 5 No 1532 .61'§g3 1243 18,'0363 ig..(§224a
B2 5 5 N@I%of2.5 Fold 13 31‘86d7 1114 35.'2030 i&_ﬁ&e
BS 55 N@%ofskoa 19000 38 L0 010°
B4 5 5  Grindazym 1i638§02b0 333305 ?53 iOl. 5107ef
cl 10 6 No lj 11 _;'3,6&7 3;2225.5050 i(%: (l)gb"
2 10 6 N@1%of2.5Fold lfgégf) 3i2_1(;?7 i01.§(§3ef
C3 10 6 N@ 1% of5Fold ﬁ;‘ﬂ? 3;285 ?5050 j:()l.'()819()ef
C4 10 6 Grindazym ' 19 .62'(?3 121151. .10;) iol. '(foggef
DI 15 7 No DA L £0.003°
D2 15 7 N@%of2sFold  \G05 21A0 o
D3 15 7 N@ 1% of5Fold lff_%gtf) 3;180?5333 iol_'og&ef
D4 15 7 Grindazym oass eaos 10009

"% Means within a column with no common superscript differ (p<0.05).
SFM = Sunflower Meal; CF = Crude fiber; N = NIBGE enzyme

These results are in line with the previous findings of Raj et al., (1988), Lee & Lee
(1982) and Igbal (1985) and Swain et al., (1996) who noticed improvement in the
performance of broilers with the addition of multi enzyme in high sunflower diets.
Sorensen (1996) also supported these findings as they reported that SFM contents could
be increased from 5 to 16% in the diet without causing any adverse effect on production
performance, provided optimum ME and lysine contents. These results were in
accordance with the findings of Cowan et al., (1999) and Kocher et al., (2000) who
reported an improvement in the nutrient digestibility due to enzyme addition at high
inclusion of SFM.

The results of present study are in accordance with the findings of Marck & Splitek
(1990) and Arora (1991) who concluded that cellulolytic enzymes when added to a high
fibre diet of broiler chicks resulted in increased body weight. Similar findings regarding
an increase in live weight gain of broiler with the addition of fungal enzymes complex
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were also observed by many workers (Brenes et al., 1993; Broz, 1994; Richter et al.,
1992; Benabdejelil & Arbaoui, 1991 and Ermakova et al., 1992; Fuente et al., (1998). On
the other hand, Abbas et al., (1998) had found that enzyme supplementation had non-
significant influence on the feed gain ratio. But they had used commercial enzymes and
the activity of commercial enzyme was not determined. That enzyme preparation might
have lost its potency to degrade fibre or had very low activity. In contrast to our findings
recent studies of Mushtaq et al., 2006 and Aftab (2009) revealed no significant of enzyme
supplementation of SFM based diets for broilers. The variation in results might be due to
differences in enzyme preparation used in these studies.

Feed intake of birds was independent of the inclusion of SFM in the experimental
diets and their enzyme supplementation. The results also coincide with the findings of
Abbas et al., (1998) and Naqvi (1996) who noticed non-significant difference in feed
consumption among diets with or without supplementation of enzymes. In contrast to this
study Marquardt et al., (1994) showed that enzyme supplementation resulted in increased
feed consumption. The possible explanation for these differences may be the quality of
the SFM used in experimental diets.

Conclusion

Results from this experiment suggest that enzyme supplementation may improve
nutritive value of high fiber broiler diets. Broiler chicks can grow faster and more
efficiently on a diet containing fiber degrading enzymes than on a diet without enzymes.
Further research in this area is needed to confirm these findings and to elucidate the
mechanisms which are responsible for the better performance of broiler chickens on diet
with enzymes.
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