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Original Research Article

Performance and Car cass Characteristics of Broiler Chicken Fed
Soybean and Sesame/Soybean Based Diets
Supplemented With or Without Microbial Phytase

ABSTRACT

Aims. The experiment was conducted to investigate théomeance and carcass characteristics of
meat-type chicken fed Soybean Meal (SBM) and SetZoybean Meal (SSBM) supplemented with or
without microbial phytase.

Study design: The experiment employed a complete randomizedgdesill data generated were
subjected to analysis of variance, P=0.05.

Place and duration of study: The study was carried out at the Teaching and Resdaarm of the
University of Ibadan, Nigeria, between October &atember, 2011.

Methodology: One hundred and sixty-eight unsexed two weeksAohibr Acre strain chickens were
used in a 35-day feeding trial. Two feeding regimé soybean meal and Sesame/soybean meal based
diets were formulated. Each feeding regime comgrigfecontrol diet and two levels of phytase units
(300 and 600 FTU/kg) of 500 unit /g activity makiagotal of six dietary treatments. The birds wieck

the experimental diets for a 35-day period durifgclv data were obtained on Feed Intake (FI), Body
Weight Gain (BWG) and Feed Conversion Ratio (FGR}the end of the feeding trial, three birds were
slaughtered per replicate to evaluate carcass @&adl characteristics.

Results: The addition of phytase improved the birds’ perfance, Fl and FCR. Significant (P<0.05)

increase was obtained for apparent retention abgein (67.22%), ash (74.85%), ether extract (65)43%
crude fibre (76.22%) and Phosphorus (45.58%). Gaplass values increased while the Water Holding
Capacity (WHC) reduced with microbial phytase seppntation.

Conclusion: Sesame/soybean diet supplemented with 300 FTU/Kgolial phytase gave optimum
performance and should probably be adopted asetrdirfg regime of choice since it also resulted into
better nutrient utilization by the birds.

Keywords. Microbial phytase, soybean meal, sesame, brdilieken, performance
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1. INTRODUCTION

Plant materials are the major constituents of pputliets. Unfortunately, about two-third of the
phosphorus (P) in cereal grains, oilseed meals plant by- products is present in the form of Purimb

to phytic acid (phytate P), which is not availatdepoultry. Corn-soybean diets are rich in phytiea
which is not available for non-ruminant animals. $flof the phytate phosphorus is discharged along
with excrement thereby leading to waste of resoanzkincrease environmental pollution.

Soybean is a major plant protein source used ittgyaation formulation essentially for its highsiye
content. Sesame seefe¢amum indicum) is another plant protein source produced locafid it has
appreciable amount of methionine [1]. When usetheright proportions together with soybean meal
which has a higher content of lysine; a balanced with respect to lysine and methionine will reésul
[2]. Incidentally, both plants are high in phytibgsphorus which reduces their phosphorus and calciu
availability however, this adverse effect could by be overcome by dietary supplementation with
exogenous phytase [3].

Enzyme such as microbial phytase has been useahawercial feed additive in broiler feed production
to improve nutritive values of plant based dietslddion of microbial phytase to broiler diet leaids
hydrolysis of phytate, which bind phosphorus of ptent based diet [4, 5]. Moreover, interest in tise

of phytase as feed additive has now increased ayeoblems posed by phosphates in animal wastes.
Phytic acid is generally regarded as being redistarhydrolysis in the avian gut due to lack of
endogenous phytase. Inclusion of exogenous enzymanimal's diet has been shown to improve
broiler's performance [6] but the effect on meaalgy attributes has to be determined as certaaal fe
additives have been found to affect meat qualitiesce this study was initiated to ascertain thiecef

of feeding soybean and sesame/soybean based dmikemented with phytase on performance and
meat characteristics of broiler chicken and alsmvestigate the utilization and excretion of N ahdby
poultry and develop dietary strategies for imprgviheir utilisation and reduce their contributian t
environmental pollution.

1. MATERIALSAND METHODS
A total of one hundred and sixty eight unsexed yt-old Arbor Acre plus strain of broiler chicks were
purchased from a commercial hatchery. The chickse veeooded for two weeks and were randomly
allotted to six dietary treatments of 4 replicatsch with 7 birds per replicate in a completely
randomized design. Two basal diets based on cofipesm meal and corn-sesame/soybean meal was
formulated. Microbial phytase concentrations 0800 and 600 phytase units (FTU/ kg) were added to
the basal diet resulting in the following six treahts:

Soybean +0 FTU/kg

Soybean + 300 FTU/kg
Soybean + 600 FTU/kg

Sesame / Soybean + 0 FTU/kg
Sesame /Soybean + 300 FTU/kg
Sesame /Soybean + 600 FTU/kg
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The microbial phytase (E.C.3.1.3.8) used was Naisphb000, a commercial preparation with a
Phytase activity of 5000 Unit/g.

Table 1. Gross composition of the starter diet (%)

Treatments
Ingredients T1 T2 T3 T4 T5 T6
Maize 53.10 53.10 53.10 48.00 48.00 48.00
Soybean 34.60 34.60 34.60 28.60 28.60 28.60
Sesame - - - 13.10 13.10 13.10
Wheat offal 5.00 5.00 5.00 4.00 4.00 4.00
Fish meal (72%) 2.50 2.50 2.50 2.50 2.50 2.50
Palm oil 2.00 2.00 2.00 1.00 1.00 1.00
*Premix 0.25 0.25 0.25 0.25 0.25 0.25
Methionine 0.15 0.15 0.15 0.15 0.15 0.15
Lysine 0.10 0.10 0.10 0.10 0.10 0.10
Di calcium phosphate 2.05 2.05 2.05 2.05 2.05 2.05
Salt 0.25 0.25 0.25 0.25 0.25 0.25
**Phytase - 0.06 0.12 - 0.06 0.12
Total 100.00 100.00 100.00 100.00 100.00 100.00
Calculated Nutrients
M KCal/Kg 2972 2972 2972 3300 3300 3300
Crude protein 23.26 23.26 23.26 23.10 23.10 23.10
Total Phosphorus 0.85 0.85 0.85 0.87 0.87 0.87
Calcium 1.67 1.67 1.67 1.72 1.72 1.72

** Not included as part of the formulation but addes supplement to the basal diet

*2.5 kg Premix used supplied vitamin A, 12,50000@itamin D, 2500000iv; vitamin E,40,000mg;
vitamin K3,2000mg;vitamin B1, 3000mg; vitamin B2@@#ng Niacin, 55000mg;calcium pantothenate,
11500mg vitamin B6, 5000mg; vitamin B12, 25mg; Ealcid,1000mg;biotin,80mg;choline chloride
500000mg;manganese, 120000mg; Iron100,000mg;zid@Mdog;copper 8500mg;iodine 1500mg
cobalt 3000mg;selenium 120mg and anti-oxidant 1Znty.

Ti1and T4 = Control diets for soybean and sesame/soythiets with O unit of phytase
T2 and T3 = Treatments for soybean meal diets 86thand 600 units of phytase
T5 and T6 = Treatments for sesame/soybean witreBAGO0 units of phytase



100 Table 2. Gross composition of finisher’s diet (%)

Treatments
Ingredients T1 T2 T3 T4 T5 T6
Maize 59.30 59.30 59.30 54.20 54.20 54.20
Soybean 28.40 28.40 28.40 22.40 22.40 22.40
Sesame - - - 13.10 13.10 13.10
Wheat offal 4.00 4.00 4.00 4.00 4.00 4.00
Fish meal 2.50 2.50 2.50 2.50 2.50 2.50
Palm oill 3.00 3.00 3.00 1.00 1.00 1.00
*Premix 0.25 0.25 0.25 0.25 0.25 0.25
Methionine 0.15 0.15 0.15 0.15 0.15 0.15
Lysine 0.10 0.10 0.10 0.10 0.10 0.10
DCP 2.05 2.05 2.05 2.05 2.05 2.05
Salt 0.25 0.25 0.25 0.25 0.25 0.25
**Phytase - 0.06 0.12 - 0.06 0.12
Total 100.00 100.00 100.00 100.00 100.00 100.00
Calculated Nutrients
M Kcal/Kg 3061 3061 3061 3363 3363 3363
Crude Protein 21.02 21.02 21.02 21.09 21.09 21.09
Phosphorus 0.75 0.75 0.75 0.77 0.77 0.77
Calcium 1.52 1.52 1.52 1.57 1.57 1.57

101 **Not included as part of the formulation but addes supplement to the basal diet

102 *2.5 kg Premix used supplied vitamin A, 12,50000@amin D, 2500000iv; vitamin E,40,000mg;

103  vitamin K3,2000mg;vitamin B1, 3000mg; vitamin B2G&Bng Niacin, 55000mg;calcium pantothenate,
104  11500mg vitamin B6, 5000mg; vitamin B12, 25mg; Ealcid,1000mg;biotin,80mg;choline chloride
105  500000mg;manganese, 120000mg; Iron100,000mg;zid@Mdog;copper 8500mg;iodine 1500mg

106  cobalt 3000mg;selenium 120mg and anti-oxidant 1ATydy.

107 T,and T4 = Control diets for soybean and sesame/soythiets with O unit of phytase
108 T2 and T3 = Treatments for soybean meal diets 86thand 600 units of phytase
109 T5 and T6 = Treatments for sesame/soybean witraBAXGO0 units of phytase

110

111 2.1 Feed intake and Weight gain

112 The chicks were given a free choice access to dieldresh cool water throughout the experimergabp

113 which comprised of two phases, 3-4 and 5-7 wegbesenting the starter and finisher phase resggtiv
114 The feed intake and body weight gain were takenweekly basis. Weight gain was determined as
115  difference between initial weight and final weighted conversion ratio (FCR) was determined based o
116  the average feed intake and average body weight gai

117 FCR =_Average feed consumed (Q)

118 Average body weight gain (g)
119  The gross compositions of the experimental dietsshown in Tables 1 and 2.

120 2.2 Nutrient Retention
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At the end of the feeding trial, three birds peglicate were selected at random and housed indallidu

in metabolic cages for nutrient retention trialthe birds were fed 75% of their daily feed requiestn

to ensure complete consumption. The birds werevaliiba four day adjustment period, while fecal
samples were collected for three days. At the dnitieofecal collection period, representative saspl

of the excreta were dried in an oven at 60°C wuilstant weight was obtained and ground to pass
through 1 mm sieve. The ground excreta samples amaby/zed for total nitrogen (N), crude fiber, fat,
ash and phosphorus [7]. All calculations were esped on Dry Matter (DM) basis. The difference in
the nutrient content of the feed consumed andefehces voided was used to calculate the reteation
nutrients.

2.3 Carcasscut up

At the end of the feeding trials, 3 birds in eathhe replicate groups whose weight was closén¢o t
average of the group were purposively selectededafor twelve hours and sacrificed to evaluate
carcass and meat characteristics. The birds weighee and slaughtered in batches of six according t
the method described by [8]. The slaughtered birel® properly bled, defeathered and eviscerated. Th
eviscerated birds were dissected and all intemnndlexternal offal carefully removed. The hot casess
were weighed to obtain the dressed weight; theasaes were later chilled before they were dissected
into primal cuts.

2.4 Meat quality study
2.4.1 Per centage cooking loss

Meat samples (20g) were taken from the breast rautugh and drumstick of each carcass and cooked
to an internal temperature of°@in a moist-heat cookery method. The water rebaser cooking and
cooling was manually separated and the weight@ttoked meat taken to obtain the cooking loss.

Percentage cooking loss was calculated as:

(Weight of sample before cooking — weight afterking) x 100
Weight of sample before dogk

2.4.2 Water Holding Capacity

This was determined in triplicate by the presshwoétof [9] with slight modification. Approximately
1.0g samples from breast muscle, drumstick andhthigre weighed individually into a 9cm Whatman
No 1 filter paper and pressed between two 10.2xtth2plexi glasses and pressed at approximately
35.2kg/cnifor a minute. The area of free water was measusétja compensatory planimeter (Planix
5000, Tamaya Technics, Inc., Tokyo, Japan) andepéage free water was calculated based on sample
weight and moisture content [9] while percentagenabwater or water holding capacity was calculated
as 100% minus free water %.

2.4.3 Chilling loss

A known weight of meat was chilled &t@for 24 hours, after which the meat was thawedvegighed.
Chilling loss was calculated as follows:
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Chilling loss (%) = Initial weight (before chilling- Final weight (after chillingx 100

Initial weight (before chilling)
2.4.4 Shear force

Shear force was determined using the modified WalBnaztler shear force procedure. Meat samples
from the breast, drum stick and thigh muscles wmreked to an internal temperature of@2The
cooked samples were allowed to equilibrate to reemperature (ZL). Three cores of 1.0 cm diameter
were removed from each cooked meat sample. Eaehveas sheared at three locations parallel to the
orientation of the muscle fibre. The average of ttiree muscle types were taken and recorded as the
shear force value for each treatment.

2.5 Statistical analysis

All data obtained were subjected to statisticalysis of variance. The analysis was conducted utsiag
general linear modeling procedure SAS [10] and rieans were separated using Duncan Multiple
Range Test of the same software.

2. RESULTSAND DISCUSSION
The effects of different dietary treatment on perfance characteristics of broiler chicks are
summarized in Table 3. There was no significarfedéince (P >0.05) among the treatments in terms of
initial weight. Final weight obtained showed thatb on diets supplemented with microbial phytase i
each of the feeding regime were significantly higffe<0.05) compared with those on the respective
control diets. The results of the present experim&mowed that broiler chickens fed phytase
supplemented diets had better performance in tefmgight gain and FCR. Earlier studies [11, 12, 13
and 14] demonstrated that broiler chickens fedsdepplemented with microbial phytase has improved
feed conversion ratio due to better feed utilizatim a similar way, results of this experimentesgt
with the findings [15, 16, 17 and 18] which repdrteat the growth rate and FCR of broilers fed Pw
diets containing phytase were comparable or evérritban those obtained for broilers fed the stathd
P diets. However, [19] reported that phytase aoldito duck diets improved growth and increased feed
intake, but not FCR.
The inability of poultry birds to utilize dietaryhgtate was clearly shown in this study by the Sigant
increase in the final weight, feed intake and boslgight gain of broiler chicks fed phytase
supplemented diets.

Table 3. Effect of phytase supplementation on perémce of broilers fed soybean and
sesame/soybean based diets

Treatments
Soybean Sesame/Soybean
Parameters T1 T2 T3 T4 T5 T6 SEM P-val
Initial 162.00 161.00 160.15 160.00 162.80 16250 1.95 0.685
weight (g)
Final 1557.50 1670.06° 1767.56° 1862.56° 2212.560 2020.00 56.06 0.000
weight (g)
Weight 3350 37.13° 38.33 40.83° 4860 4423 130 0.000
gain g/day

Feed 92.65 93.23 96.95¢ 096.95° 10198 9753 1.77 0.019
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intake/day
"FCR 2.79 2.52 2.50° 2.38" 2.0¢' 2.21°  0.07 0.000
Means with different superscripts in the same daer significantly (P<0.05)
*Feed Conversion Ratio
T,and T4 = Control diets for soybean and sesame/soythiets with O unit of phytase
T2 and T3 = Treatments for soybean meal dietls 800 and 600 units of phytase
T5 and T6 = Treatments for sesame/soybean witraBAWGOO units of phytase

These results agreed with those reported by [20a@d 22] which indicated that the body weight gain
and feed intake were significantly improved by &ddi of microbial phytase to broiler diet. On the
other hand, the results contradicted the findingk®], who reported that feed consumption decrédase
due to addition of enzymes since birds fulfille@itmutrient requirement by taking less amounteafd.

The improvement in growth performance of broilexd phytase supplemented diets could be attributed
to the improvement in essential amino acids (inclgdysine) and metabolizable energy as reported by
[24, 25, 26 and 27] or due to overall increaselization of nutrients [28].

The nutrient retention results are shown in Table Id soybean meal and sesame/soybean
unsupplemented diets, percentage nitrogen retenti@ne 59.55 and 63.13% respectively. The addition
of phytase to soybean meal and sesame/soybean sigtdicantly increased (P<0.05) nitrogen
retention. Phytase addition significantly increaged0.05) percentage ash retention while, etheaeixt
and (Fat) retention were not affected (P>0.05) lhytgse supplementation. An increased level of crude
fiber retention was obtained in diets with supplated phytase over the control. Similar improvements
in nutrient retention obtained in this study agsutt of phytase supplementation have been reported
other studies with broiler for apparent nitrogex @hosphorus retention [29]. The addition of micabb
phytase to broiler diets often increase apparegédiibility of protein and amino acids as well as
enhance the utilization of phytate phosphorus [30lese results can be explained by the fact that
phytase enzyme has a positive influence on gasésiinal tract digestive enzymes which leads to the
increase in digestibility observed in birds fedhwiR-deficient diets. These results are in agreemvéht
previous findings on broiler [31, 32, 33 and 34heTimprovement in nutrient retention was expected
because phytase liberates nutrients and minemis fphytate bound mineral complexes.

Table 4: Effect of phytase supplementation on eatrutilization by broilers fed soybean and
sesame/soybean based diets

Treatments
Soybean Sesame/Soybean
Parameters T1 T2 T3 T4 T5 T6 SEM P-val
Nitrogen 59.55 62.98 63.64 6313 6537 67.27 242 0.038
Ash 68.2Y 68.48 72.48° 7036 7365 74.85 1.90 0.024
Fat 57.12 60.70 6290 63.99 6543 64.75 3.84 0.661
Crude Fiber 64.72 6958 7176 68.6% 7553 76.2F7 223 0.044
Phosphorus 28.12 3433 37.12 29.03 325 4558 4.08 0.0t42

Means with different superscripts in the same daer significantly (P<0.05)
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T,and T4 = Control diets for soybean and sesame/soythiets with O unit of phytase
T2 and T3 = Treatments for soybean meal dietls 800 and 600 units of phytase
T5 and T6 = Treatments for sesame/soybean witraBAWGOO units of phytase

Phosphorus retention improved as dietary phytass Ie the diet increased and the highest P raignti
was obtained in sesame/soybean based diet (45.88%)600FTU/g phytase activity (T 6). Phytase
inclusion has been reported to increase minerads EJ retention and its concentration in serum and
tibia ash of broilers by various workers [30, 3% &86]. Phytate being a strong acid can form various
salts with essential minerals, thus reducing tlelubility and ultimately their absorption. Howeyer
when phytate is hydrolyzed by microbial phytasenéy release all constituent minerals, myo-inositol
and inorganic phosphate [37]. Increase in P regantiill probably lead to the reduction of the exime

of the mineral into the environment thereby redgdhme pollution rate.

The carcass yield characteristics of birds fedsdrdth and without enzymes are presented in Table 5
The breast muscle of birds fed sesame/soybean aietasupplemented with 300FTU/Kg phytse was
significantly heavier than the others (Table 5).ytBke supplementation increased breast muscle
accretion. Data obtained from this experiment riace¢hat chicks fed diets containing Sesame/soybean
diet supplemented with phytase has higher breasyjhivgP<0.05) than those on soybean meal
supplemented diets. This might probably be due e balance of methionine and lysine in
sesame/soybean diet and also due to the high enenggnt of the feeding regime rather than theceffe
of microbial phytase alone. The result was in kvith those of [38] who reported that the breast imea
yield increased (P<0.05) with the increase in sstithlysine and methionine in the diet. Soybean is
reported to be high in lysine [2] while Sesameated for its high methionine content [1]. The fings

in this study are not in isolation as they agreét e report of [39, 40] who reported that theliidn

of DL-methionine at 0.05% to the basal diet causigther (P<0.05) percentage of breast meat yield in
broiler. However, the findings of this present stwdntradicted that of [41] who verified that phgga
had no effect on breast yield of broilers.

Table 5. Yield of carcass parts of meat type daicled phytase supplemented diets (% live weight)

Treatments
Soybean Sesame/Soybean
Parameters T1 T2 T3 T4 T5 T6 SEM P-Vval
Breast 2418 24.42 26.4P° 26.89° 29.8F9 27.74 1.05 0.038
Thigh 16.77 15.33 16.57 16.25 17.44 15.37 0.77 4.15
Drum stick 15.46 14.75 15.79 14.26 15.12 13.74 0.44 2.981
Back 21.74 2287 21.13 20.99 20.46 22.89 1.18 0.754
Wing 11.25 12.26 12.40 11.29 1141 1164 0.35 2.023

Means along the same row with similar superscaptsnot significantly different (P > 0.05).
T,and T4 = Control diets for soybean and sesame/soythiets with O unit of phytase

T2 and T3 = Treatments for soybean meal dietls 800 and 600 units of phytase

T5 and T6 = Treatments for sesame/soybean witraBAWGOO units of phytase
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Similar yields for the carcass and its differenttpauch as thighs, drumsticks and wings were noted
between the control and the different enzyme suppiged groups (Table 5) and are in agreement with
the findings of [42,43,44,45 and 46] who reportedapparent effects on carcass yields when enzymes
were added. This probably implied that muscle dmrereached a plateau in response to available
nutrient at the levels of crude protein and enénghe diets.

The meat characteristics of broiler chickens feddats supplemented with or without phytase are

presented in Table 6. There was no significant (@0effect of phytase supplementation on the
chilling loss and shear force values. These finsliagreed with that of [47] who reported no sigwific
effect of enzyme supplementation on different ntgedlity attributes such as shear force among athers
However, the result was not in consonance witHfititings of the above authors on their asserti@t th
enzyme supplementation did not result in any sigait effect on different meat quality traits suah
cooking loss and water holding capacity.

Table 6. Meat attributes of broilers fed phytasgpdemented diets

Treatments
Soybean Sesame/Soybean

Parameters T1 T2 T3 T4 T5 T6 SEM P-Val
Chilling loss (%) 238 3.10 2.16 195 324 245 084 0.612
Shear 3.22 3.18 3.50 3.96 3.71 3.84 0.36 0.686
Force (Kg/Cr)

Cooking loss (%) 28.61 31.1F° 32.29° 2527 3249 3556 2.02 0.038
Water 65.16 60.8¢ 58.3P° 62.26" 58.38° 57.48 4.58 0.042

Holding Capacity (%)
Means along the same row with similar superscapgsnot significantly different (P > 0.05).
** Measurement was the average values for thighmdtick and the breast muscles.
Tland T4 = Control diets for soybean and sesame/soythiets with O unit of phytase
T2 and T3 = Treatments for soybean meal diets 86thand 600 units of phytase
T5 and T6 = Treatments for sesame/soybean witreBAGO0 units of phytase

Water holding capacity is defined as the abilityreat to retain its water upon the applicatioranf
external force [48] and it is a primary indicatdrdegree of meat juiciness. Enzyme supplementation
negatively affected the WHC as it reduced as thggsle inclusion increased in both feeding regime.
Cooking yield of meat is dependent on cooking ke cooking loss is a function of the WHC. The
cooking loss percent obtained in this experimeatdased as the enzyme inclusion increased indicatin
a lower yield for enzyme supplemented group.

3. CONCLUSION
It can therefore be concluded that sesame/soybesdnsdpplemented with 300 FTU/Kg microbial
phytase should be adopted as the feeding regimnbate over the soybean enzyme supplemented diet
since this feeding regime resulted in; optimum Weiggin and better FCR. Also, the synergisticcaffe
of the combination became pronounced in nutrieflization especially at level of 600 FTU/Kg.
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Nitrogen and Phosphorus utilization increased whih implication that less of these nutrients wal b
excreted to the environment. The effect of physaggplementation on cooking loss and WHC bears an
important implication on poultry processing indystr
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