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ABSTRACT

An experiment was conducted to study the effect of using different levels of
protein (high, HCP; medium, MCP and low, LCP) along with different levels of
phytase (0.0, 500, 750 and 1000 FT\Wkg diet) in broiler diets on their growth
performance, nutrients digestibility and economic efficiency. A totai number of 360
one day old Arbor Acers broiler chicks were randomly divided into 12 groups (30
chicks each) of three repiicates eacn (10 chicks/replicate}. Twelve experimental
diets were formulated in a 3 » 4 factorial design (i.e. three levels of protein, HCP,
MCP & LCP each was assigned to four levels of phytase; 0.0, 500, 750 and 1000
FTU/kg). The experimental birds were reared under similar managerial and
veterinarial conditions and fed the experimental dists up to 7 weeks of age. At 7
weeks of age, a digestion trials were carried out to study the effect of treatment on
nutrients digestibility, energy metabolizability, nitrogen balance and minerals
retention.

The obtained data revealed that the chicks fed HCP diets recorded
significantly the best growth performance including live body weight {LBW), body
weight gain (BWG), feed intake (FI), feed conversion (FC) and performance index {P1)
compared to the other levels (MCP and LCP), while did not atfect CP digestibility,
energy metabolizability and nitrogen balance (NB), but lowered crude fiber (CF),
nitrogen free extract (NFE) and organic matter (OM) digestibility, and improved EE
digestibility. Supplementing diets with phytase at levels up to 1000 FTU/kg improved
all growth performance parameters, with the level of 750 FTU/kg diet being the best
compared to contral (the unsupplemented diet). The additicn of phytase did not affect
nutrients digestibility except CF digestibility which improved by adding 750 FTU/kg
diet. Concerning the interaction effect, the obtained data reveaied that the group of
chicks fed HCP + 500 FTU/kg recorded significantly the heaviest LBW and BWG and
consumed higher amount of feed aliover the experimental period {0 — 7 wks), while
the group of LCP + zero enzyme recorded significantly the lowest values of LBW,
BWG, Fi, FC and PI, as compared to the control. The group of chicks fed HCP + 1000
FTUfKg diet revealed significantiy the best values of FC and P| as well as better
values of CP, EE and OM digestibility, energy metabolizability and NB compared to
the contral, while those having LCP diet without phytase supplementation exhibited
worst values of FC and PI. However, the group of chicks fed MCP diet + 750 FTU/kg
recorded the highest CF digestibility. Meanwhile, the group of chicks fed LCP diet +
750 FTU/Kg recorded the lowest feed cost needed to obtain one kilogram of BWG. It
could be concluded that supplementing MCP broiler diets with microbial phytase at
750 FTWkg improved their growth performance and nutrients digestibility being similar
1o the control, however, supplementing LCP diet with 750 FTU/kg resulted in the least
feed cost/kg gain.

Keywords: crude protein, phytase, levels, broilers, growth, feed utilization,
digestibility, retention.
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INTRODUCTION

Plant feedstuffs, specially cereals, legumes and oilseed meals, are
considered the most least cost ingredients of poultry diets. About two-thirds of
the phosphours of plant origin is present as phytic acid in the form of
myoinositol phosphates (Cromwell, 1980). Phytate phosphours (P) utilization
by monogastric animals are complex process that is influenced by many
factors. Dietary ingredients and feed processing seem to be the most
important factors related to the diet, while age and type of birds could also
affect phytate-P utilization (Reddy et al., 1982; Sebestian et al, 1998 and
Attia, 2003). Adding phytase increased availability of phytate-bound minerals
and reduced environmental pollution through lowering P and N excretion.
Dietary supplementation with microbial phytase increases the availability of
phytate-P (Simons et al., 1990; Denbow et al., 1995 and Attia et al., 2001 and
Attia, 2003) and improves body weight gain (Broz et al., 1994, Attia, 2003 and
El-Ghamry et al., 2005), in corn-soybean meal diets. Lim et al (2003)
reported that phytase significantly increased digestibility of DM, P and fiber,
while other nutrients were not affected. Abd El-Samee (2002) revealed that
phytase significantly improved mineral retention and. digestion coefficients of
nutrients, except for crude fiber. In this connection, Um and Paik (1999)
showed that retention of DM, fat, ash, Ca, Mg and Zn were significantly
higher with phytase supplementation than control (without phytase).

Shams El-Deen (2005) found that high protein levels in broiler diets
improved their growth performance, while El-Sherbiny et a/. (1997), Abd El-
Hady and Abd El-Ghany (2003) found no significant differences in growth
performance among broilers fed different levels of protein. Abd El-Samee et
al. (2001) found that using optimal level of CP in broilers diets significantly
increased OM, CP, EE, CF and NFE digestibilities and NB.

Due to this confliction and bearing in mind the economic aspects, the
present work was conducted to study the effect of using different levels of
protein along with different levels of phytase in broiler diets on their growth
performance, nutrients digestibility and minerals retention.

MATERIALS AND METHODS

The experimental work was carried out at Ei-Kanater Poultry Farm,
Animal Production Research Institute, A.R.C., Egypt, in winter 2001.

This experiment was conducted to study the effect of using three
leveis of protein (high, HCP; medium, MCP and low, LCP) each with four
levels of microbial phytase (0.0, 500, 750 and 1000 FTU/kg) in broiler diets
on their growth performance, nutrients digestibility, minerals retention and
economic efficiency.

A total number of 360 unsexed one-day old Arbor Acers broiler
chicks were divided into 12 groups (30 chicks each) of three replicates each
(10 birds/replicate). Twelve starter experimental diets were formulated in
which the 1% four diets (T, - T4) were assigned to be HCP (23 %) and
supplemented with four levels of phytase (0.0, 500, 750 & 1000 FTU/kg,
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respectively), the 2™ four diets (Ts — Tg) were assigned to be MCP (21 %)
and aiso supplemented with phytase at the above mentioned levels,
respectively, while the 3™ four diets (T — Ty;) were assigned to be LCP (19
%) and also supplemenied with the same forementioned levels of phytase,
respectively. The diets of grower and finisher periods were formulated as the
same manner of the starter diets, but CP levels were lowered to be 20, 18 &
16 % for the HCP, MCP & LCP category groups during the grower period and
18,5, 16.5 & 14.5 % for the HCP, MCP & LCP category groups during the
finisher period. All diets were iso-energetic of about 3100 kcal ME/Kg for the
starter diet and 3200 kcal ME/kg for the grower and finisher diets. With the
exceplion of CP, nutrients requirements were calculaled according to Arbor
Acers broilers recommended catalogue. The feeding syslem durated
between 0 — 3, 4 — 5 and 6 - 7 weeks for starter, grower and finisher periods,
respectively. The composilion and calculated analysis of the experimental
basal diets {without phytase supplemeniation) are presented in Table (1). The
birds were reared in broiler batteries under similar manageriat and veterinarial
conditions and fed the experimental (starter, grower & finisher) diets up to 7
weeks of age. Feed and water were offered ad lib. The criteria of growth
performance in terms of tive body weight (LBW) and feed intake (FI) were
recorded to calculate body weight gain (BWG), feed conversion (FC) and
performance index (P1). At the end of the 7" week, a digestibility trial using
only the experimental finisher diets was conducted in which feed intake and
excrela voided were recorded along 3 days collection period. The collected
excreta were sprayed by 2 % boric acid solution to prevent any loss in
ammonia, then dried in an oven at 60 ° C for 24 hrs, thereafter weighed,
finely ground and kept for chemical analysis. Feed and excreta were
analyzed according to the official methods of analysis (A.0.A.C., 1990). Fecal
nitrogen was determined according to Jakobsen ef al (1960). Digestion
coefficients and feeding vaiues in terms of energy metabolizabifity and
nitrogen balance (NB) were calcuiated as described by Shaapan (2004). The
experimenial dietary treatments were economically evaluated based upon the
pnice of local market at the time of the experiment. The economic efficiency of
the dietary treatments were exp'assed as the feed cost needed to obtain one
kilogram of live body weight gain.

A completety randomized design in a 3 x 4 factorial arrangement of
treatments; three dietary levels of CP (high, medium, low) and four levels of
microbial phytase {zero, 500, 750, 1000 FTU/kg) was used. The obtained
data were subjected to analysis of variance using the general linear medel of
SAS software (SAS, 1990) and means were compared using Duncan's
multiple range test (Duncan, 1955),

RESULTS AND DISCUSSION

Growth performance:

Data of the chick growth performance are given in Table (2). The initial
LBW at one-day of age for all treatments was nearly similar and ranged from
58.2 to 59.0 g without significant differences. This may create a suitable
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condition to appraise the effect of dietary treatments during the subseguent
periods.

Table {1): Composition and calculated analysis of the basal starter,
grower and finisher experimental diets (without phytase

supplementation)
Starter {0 - 3 wks) Grower { 4 ~ 5 wks) | Finisher (6 -7 wks ) |

Ingredients Te | Ts | Ta Ts T [ Te | Ty [ Ts | Ta
IYeilow corm 5465 [ 6190 | 68.80 [ 6364 [ 68.60 | 7584 | 67.00 | 7410 | B1.13
Soybean meal 44% 30.33 [ 2426 | 18,38 [ 21.39 | 18.60 | 1252 | 2050 | 1448 | B.65 |
Corn gluten meal 60% | 7.84 | 7.80 | 7.77 | 792 | 594 | 617 | 584 | 584 | 579
Soybean oil 331 | 210 | 094 [ 324 | 287 | 160 | 311 [ 191 [ 074
Di_Ca-P 73751184 | 164 [ 166 | 172 [ 157 [ 161 [ 164
Limestone 111 [ 115 1143 [ 108 [ 111 [ 111 [ 100 [ 104 [ 1.05
Wit &Min,” (premix) 030 [ 030 [ 030 ] 030 [ 030 [ 030 | 0.30 | 0.30 | 0.30
INaCi 045 | D45 | 045 | 045 | 045 | 045 | 045 | 045 o.4sj

L-Methionine 011 | 008 | 005 | 011 | 008 | 005 | 009 | 005 | 007 |
-lvsine HC 017 ] 021_| 025 [ 022 | 018 | 024 | 014 | 0.22 | 0.23

otal 100 | 100 | 100 [ 100 | 100 [ 100 | 100 [ 100 [ 100
ICalculated analysis™
ME  kcalkg 3100 | 3100 ! 3100 | 3200 [ 3200 | 3200 | 3200 | 3200 | 3200
CP_% 23.07 | 21.01 [19.02 [ 2000 | 18.00 [ 16.03 | 1851 | 1652 | 14.5
Ca % -] 0go [ 090 [ 090 [ 085 | 085 | 685 | 080 | 0.B0_ | 0.80
AV.P % 045 [ 045 [ 045 | G42 | 042 | 042 | 040 | 040 | 040
Met. % 050 | 045 [ G40 | 047 | 040 | 035 [ 042 | 035 | 030
Met + Cys % 090 | 082 [ 074 [ 082 | 073 ] 065 | 075 | 066 | 058
Lys. % 118 [ 107 [ 097 [ 101 | 080 [ 080 [ 090 | 083 [ 0.70

* Supplieu per kg of diet: ViL.A, 120001U; Vit.D,,22001U; Vit.E, 10myg; Vit.K,, 2mg; Vit.B,,
img; Vit.B;, §mg; Vit.Bs, 1.5mg; Vit.By;, 10pg; Nicotinic acid 30mg; Folic acid, Tmg;
pantothenic acid, 10mg; biotin 80pg; choline, 250mg; copper, 10mg; iron, 30mg;
manganese, 60myg; zinc, 50mg; iodine, 1mg; selenium, 0.1myg, and cobait, 0. 1mg

** According to NRC (1994)

Effect of protein level; As shown in Table (2), the final live body weight
(LBW) at 7 wks old for chicks fed HCP, significantly (P<0.01) recorded the
heaviest value (2091 g) followed by those of MCP (2035 g) and LCP (1874
g). The results of body weight gain (BWG), feed conversion (FC) and
performance index (P} (during 0 — 7 wks) followed statisticaily the same
trend as that of LBW, since the chicks of HCP level recorded better vaiues
(being 2033 g, 1.99 and 105.08 %) followed by those of MCP (1977 g, 2.09
and 97.37 %) and finally the group of LCP (1815 g, 2.24 and 83.66 %) in the
same order, respectively. However, no significant differences were found
between the dietary treatments in Fl values.

These results meaning that increasing CP in broiler diets had clearly
positive effect on their growlh performance, which are in agreement with
those of Shams El-Deen (2005) who found that high protein levels in brailer
diet improved their growih performance. in this connection, Colonge et al,
{1991) and Abou El-Wafa et al. (2001) observed a depression in growth
performance when chicks were fed low protein diets. While El-Sherbiny et al
(1687), Abd El-Samee ef al. (2001) and Abd El-Hady and Abd Eil-Ghany
(2003) found no significant differences in growth performance among broilers
fed different levels of protein.
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Table (2): Performance of broiler chicks fed different dietary crude
protein levels without or with microbial phytase

supplementation.
Initial’ | Final° | BWG, g |FI', g (0-7] FC° (0-7 | PI" (0-7
toms Treatments | | pw (g) | LBW (g) | (07 wks) | wks) | wks) | wks)%
23,208 185 | o5 5,046/ 2091 2033° 4054 199" | 10508
(HCP) <2000 4226 1226 499 | +0.01 :
CPlevels | 21,188 165 2035° 1977° 4136 2.09
% Mcp) | P842097) gy | 4312 | se07 2001 97.37
19,16 & 145 1874° 1815° 4074 224
(Lepy - [BB9%013 6o | saso | s774 | so01 | 8368

1862° 1804° 3793° 210t
Zero 885 *‘f{ 1444 | aa8 | +473 | o003 | B

NI A A AR AT
FTUKg 750  [58.5:0.25 iggéa oo e | Aor | ess
1000 (58.70.18 2(3)3.21‘ ‘1333; :ggg: 2198 | o7
T, HCP + zero (58.2 40.23 ‘29173": ‘ffg‘; 3f$:° ibo.é: 08.46 |
T, HCP +500 (58.3£0.63 ﬂiﬁ i?gasr ;‘137; lg?: 107.94
s HCP + 750 (58.2$0.33 igs(; | igg'g :}f’g’; 200, | 10615
s HCP + 1000 [58.4:0.13 ﬂg’; perd 42085;‘: ;fg; 108.06
ERCETTEAE A AR
T MCP + 500 (58.6 20.06 23;1’: ‘fgga ;‘1‘592‘; 301(11: 96.73
T, MCP + 750 (58.4£0.58 10534.: 1‘7531‘5? :12025?:) i;%: 101.16
h.“ MCP +1000 (58.520.41| 2092, 2101%3:' :3‘1"?; :261.3; 9915
To | LoP+zero (5002026 lggfg 1?2341 259?; fb?g; 529 |
IR TN AR AR AT
T LoP+750 [589:038 oo | 1S2ITTE 4250 [ 2217 | g5
T LCP + 1000 [59.00.29 ‘ﬁ_fsa ;ggf; :;gf‘: fgg; 87.61

a - e Means within the same column with different superscripts are significantly different
{P<0.05).
1 - 6: Denote to initial live body weight, final live body weight, body weight gain, feed
intake, feed conversion and performance index, respectively.

Effect of phytase: Apart from dietary protein level, it was found that the
group of chicks fed diets supplemented with microbial phytase at 750 FTU/kg
resulted in the highest values of LBW, BWG and Fi (Table 2), followed by
those of 1000 and 500 FTU/kg in a descending order without significant
differences among them. While the control group (zero phytase) significantly
recorded the lowest values. The results of FC revealed nearly similar vaiues
with no significant differences among the all dietary treatments. However, the
group of chicks fed diet supplemented with 750 FTU/kg recorded numericaily
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the best Pi value compared to the other groups and the control. This means
that phytase supplementation in broiler diets at levels up to 1000 FTU/kg had
a beneficial effect on growth performance, with the level of 750 FTU/kg being
the best. These results are in agreement with those of Sohail and Rotand
(1999) who found that phytase supplementation (300 or 600 FTU/kg)
improved growth performance of broilers. Similar results were aiso found by
Johnston and Southern (2000) using 200 FTU/kg. While Sebastian et al.
(1995) and Yan et al. (2001) found no significant effect for phytase on broiler
performance.

Data on broilers performance as affected by the combination of dietary
CP and phytae levels (Table 2) showed the presence of significant
differences among the dietary treatments. The group of chicks fed HCP + 500
FTU/kg (T;) resulted in the better growth performance values (i.e. LBW,
BWG, and FC), as compared to the controi, while those of LCP + zero
phytase (Tg) recorded the lowest values. The other dietary treatments
recorded intermediate values. It is worthy to note that groups of chicks fed
diets with 2 % lower CP than the recommended (i.e. MCP) did not differ
significantly in their growth performance after supplementing their diets with
microbial phytase at 750 FTU/kg. This observation may be an indication to a
better utilization of feed by the birds fed the MCP diets compared to the
control one as well as those having the HCP diets. Absence of significant
differences in the obtained growth performance among the dietary treatments
in the present study may be an indication to a low CP requirement for Arbor
Acres broiler chicks during starter, grower and finisher periods when their
diets being supplemented with microbial phytase. The beneficial effect of
microbial phytase observed herein, may be attributed to a better utilization of
protein and amino acids of such lower protein corn-soybean meal diets (Attia,
2003 and Rutherfured et al., 2004).

Nutrients digestibility, energy metabolizability and nitrogen balance :
Data of nutrients digestion coefficients, energy utilization and nitrogen
balance of broilers fed different leveis of protein, phytase and their interaction
are presented in Table (3). It is interesting to note that the values of dry
matter ratio (DMR) for all dietary treatments were nearly similar and the
differences did not reach significance. This may aid in appraising the effect of
dietary treatments on nutrients digestibility, energy utilization and nitrogen
balance of the experimental finisher diets on the basis of equal DMR.
Effect of protein levels : With the exception of CP digestibility, the digestion
coefficients of the other nutrients recorded significant differences among the
dietary treatments. Although the CP digestibility of the HCP group was
higher than those of MCP and LCP, neveresless no significant differences
were detected among them. The digestibility values of EE and CF showed
that the chicks fed HCP and MCP diets surpassed those of LCP diet, while
the opposite trend was detected for NFE digestibility. However, no significant
differences were found among all dietary CP levels regarding the energy
metaboizability and nitrogen balance values, irrespective of microbial phytase
supplementations. This means that the level of dietary CP had no clear effect
on digestibility coefficients and determined ME.
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Effect of phytase levels: With the exception of CF digestibility the addition
of microbial phytase in broiler diets did not affect either nutrients digestibility,
energy metabolizability or nitrogen balance parameters since no significant
differences were detected among all treatments. However, the group of
chicks which received 750 FTU/kg significantly surpassed the other dietary
treatments in CF digestibility.

Effect of interaction: As shown in Table (3), only significant differences
{P<0.05) in both CP and EE digestibility were found between HCP diet +
1000 FTU/kg (T,) and LCPR diet + 1000 FTU/kg (T12), while, the differences
among the other treatments did not reach significance. Chicks fed MCP diets
supplemented with 750 FTU/kg significantly recorded the highest CF
digestibility, while those fed HCP diet + 500 FTU/kg, MCP + zero phylase,
LCP + zero phytase and LCP + 1000 FTU/kg had significantly the worst
vaiues. However, no cilear trend could be observed in NFE and OM
digestibility. It is worthy to note that the group of chicks fed HCP diet
suppiemented with phytase at 1000 FTU/kg utilized dietary energy similar to
that fed LCP diet with 750 FTU/kg of phytase supplementation. Values of
nitrogen balance percentages had the same trend. This means aiso the
possibility of reducing dietary CP of broiter chick diets fortified with microbial
phytase at 750 FTU/kg, since the addition of phytase at 1000 FTU/kg gave no
further improvements in digestibility of nutrients as was previcusly mentioned
in the performance.

Table (3): Effect of dietary protein and phytase levels and their

combination on nutrients digestibility, energy
metabolizability and nitrogen balance of broiler chicks.

iems Treat. DMR' | cP* | EE’ NFE® | OM° [Met. %’ | NB
P levels HCP (185%) ] 026 69.07 |80.92°] 26.67° | 85.50° | 78 8% | 7733 | 55886
MCF (16.5 %) | 024 |67.08(80.75°| 32.087 | B7.08° | 80.08™ | 78.67 | 52.30
LCP({145%) | 023 |67.51|7158° 22.58: 89.25° [ 8167 | 7958 [ 5521 |

Zero 023 | 6806|8056 22.89° | 8767 | B81.00 | 79.67 | 55.40

Pritase 500 034 16758176, 252" | 8644 7641 | 77.44 5331
Frung 750 020 (67277667 [ 3541" | BR78 | 7967 | 7789 | 5507
1000 022 |68.64|77.56] 25.22" | 88.22 [ 8100 | 7911 | 54.05
T, HCP + zero | 0.23 |68.08"182.67° | 35.00™ | 87.33"" |BG.00"™ ] 54.76" | 79.00°™
B HCP+ 500 | 027 |67.947[80.00%) 16.00° | 83.00° | 76.33° | 55.94™ | 75.00°
if HCP +750 | 025 |66727077.67132.33" . 52 36° | 75.33%
Ta HCP + 1000 | 0.22 '|7351°|8333°] 23.33° _ _ 60 38" |80.00™
Ts MCP +zero | 0.24 68.50‘&80.67‘ 16.00° | 87 67°™ |81.00™ | 5517 eooo‘E‘
e MCP + 500 | 024 [B5.39°76.00%| 36.33~ | 86 00" [78.33"°| 40 55" |76 67
7 MCP + 750 | 025 165.67°°81.00™ 41.33" | 67.00°> | 79.67 | 51.60" | 78.00°"
s MCP + 1000 | 021 [68.74™[85.33a] 34.67° | 87.67°" |81.33 | 52.66° 180.00™
s LCP +zero | 0.24 |67.58°78.33" 17.67° | 88.00" | 8200 | 56.26° |BO.0D™™"
w | LCP+500 | 02 [893877267™ 23,33% | 90.33 | §267° | 54.44" | 80 66"
n LCP + 750 [ 022 169.42"71.32°[3167™ | 8967 | 82,33 | 61.04" | 80.33"
12 LCP +1000 | 625 [63.66°[64.00°| 17.67° | 89.00°° |79.67 | 49.10° |77.33™
a - ¢ Means within the same column with different superscripts are significantly different

(P<0.05)

1: Denote to {excreta DM/{eed intake DM).
2 ~ 8: Denote fo crude protein, ether extract, curde fiber, nitrogen feed extract, organic
matier, energy metabolizability and nitrogen balance, respectively.
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Limited informations are available regarding the effect of combination
between protein and phytase levels on nutrients digestibility and energy
utilization, however in this respect, Abd El-Samee et al. (2001) and Abd Ei-
Samee (2002) found thai using optimal level of CP in broiler diets significantly
increased OM, CP, EE, CF and NFE digestibilities and NB. Also, Ali (2004)
showed that feeding broilers high profein diets significantly improved CP and
EE but did not affect CF, NFE, OM digeslibililies and NB values when
compared with those fed low protein diets. On the other hand, Shaapan
(2004) reported that phytase supplementation in broiler diets has a positive
effect on CP and EE digestibilities, NB and apparent ME while had no effect
on CF digestibiiity.

Minerals retention:

The effect of dietary levels of protein, phytase and their combination on
sorme minerals retention (being P, Ca, Mg & Zn) of broiler chicks are
ilfustrated in Table (4). The analysis of variance proved that none of P, Ca,
Mg or Zn retention was significantly affecied by either decreasing dietary CP
level from 18.5 to 14.5 % or microbial phytase and their combination, under
the condition of the present study. Absence of significant differences in
minerals retention among dietary treatments may be an indication to: 1) the
adequacy of these minerals in the expenmental diets, since the dry matter
ratio was similar among all treatments and 2) the absence of effect of gither
dietary CP, phytase level or their combination on the availability of these
minerals. {n this connection, Farrell and Martin (1998) found that phytase
supplementation had no influence on mineral retention. However, our findings
are not in line with those obtained by Attia ef al {2001) and Abd El-Samee
(2002) who stated that addition of phytase to broiler diets improved the
availability of P and Ca. Similarly, Thiel and Weigand (1992) found that,
addition of phytase at 800 FTU/kg diet increased Zn retention by chicks.

Table {4): Effect of dietary different protein and, phytase levels and their
combination on P, Ca, Mg and Zn retention%, in broiler chicks.

[ items T Treatments | P Ca Mg Zn

HCP 58.11 +0.01 | 48.40 ¥0.27 | 31.38 0.08 | 29.97 20.07

CP levels % MCP 56.00 $0.02 - 50.51 +133 | 30.98+0.22 | 25.84+0.11

! LCF 58052001 5B3«0- | 31.1820.08 | 28.77 30.16

E_ Zero 5810002 - "7 -5.24 | 31.170.11 | 28.90 0.1

Phytace 500 57.05 +0.02 | 50.52 £1.63 | 30.87 0.28 | 28.91 10,16

FTUKg 750 5811 30.02 | 48.85 +0.40 | 31.41 20.14 | 26.76 +0.19

1000 5806 +0.01 | 46.77 t0.42 | 31 2820.07 | 28.86x0.10

T, HCP + zero | 58.00+0.01 [ 48.3020.30 | 31.50+0.11 | 28.83 £0.02
T, HCP 500 | 58.10 +0.01 | 48.31 +0.50 | 37.26 £0.26 | 28.99 3018 |

15 HCP + 750 | 58.17+0.01 | 48.81 +0.00 [ 31.5620.30 | 2008 +0.18

T, HCP + 1000 | 58.08+0.00 | 48.57 20.10 | 31,21 £0.02 | 28.97 +0.21

ij MCP + zero | 56.14 :0.02 | 49.0920.27 | 31.03 +0.18 | 28.87 £0.23

| Ts MCP + 500 | 58.07 +0.05 | 53.90 +5.55 | 30.14 +0.67 | 29.02 038

T MCP + 750 | 58.06 +0.04 | 49.440.53 | 3161 +0.13 | 28.85+0 20

Ts MCP * 1000 | 58.08 £0.05 | 49.64 £0.41 | 31.16 +0.17 | 28.60 +0.08

Ty LCP +2erg 58.09+005 | 4857 +0.38 | 30.98 +0.14 | 2900 +0.29

T LCP + 500 58.00 +0.01 | 49.36 *0.80 | 31.23 £0.25 | 28.71 £0.32

T LCP + 750 55.09 +0.00 | 48.29 2114 | 31.07 +0.16 | 28.34 047

Tz LCP + 1000 | 58.0340.03 | 48.11 20.35 | 31.45 £0.07 | 29.01 +0.16

* Differences among all the dietary treatments were nat significant.
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Economic efficiency:

Regardless the effect of either dietary protein or phytase levels, Table
(5) showed the effect of interaction between protein and phytase levels on the
economic efficiency of the experimental treatments (EEF). The group of
chicks fed LCP diet with added phytase at 750 FTU/kg (T.,) recorded the
lowest feed cost needed to obtain one kg BWG, while those fed LCP diet +
500 FTU/kg (T1g) recorded the highest value. It is worthy to note that chicks
fed HCP diet supplemented with 750 FTU/kg of microbial phytase (T;) were
economically similar to the control group fed HCP diet without
supplementation (Ti). If the later group was taken for comparison, the
obtained values could be defined as relative feed cost/kg gain. Accordingly,
Ty (LCP + 750 FTU/kQ) was the best one (89.5 %) while Ty (LCP + 500
FTU/kg) was worse, relative to the control. In addition, T- (MCP + 750
FTU/kg) was completely equal to the control one (HCP diet without phytase
supplementation).

Table (5): Effect of experimental treatments on the economical
efficiency (EEF).
Treatments

tems HACP MCP Lcp |

Zero [ 500 | 750 | 1000 | Zero | 500 | 760 | 1000 | Zero | 500 | 750 | 1000
Average Fl
g o |0:868(0.913]0892( 0915|0880 0.925|0.927 |0 930 | 0.652| 0.920| 0.934 | 0.944
Average FI
o/orrgrower | 1:489|1:545(1.499|1.503 | 1.443 1,617 | 1.507 1,516 1.417| 1.541 | 1.620  1.565
Wverage FI
eronisher |1:511(1696/1.740|1638|1.499 | 1,648 1.698| 1.763|1.419 1701 | 1.695 1.684
Price of feed
e et m)faam (34,01 {34.51 85.01|79.90 | 80.90| 81.40 | 81.90| 77.01 | 78.01 | 78.51 | 79.01
Price of feed
e eeromori1y| 80.09 51‘09!8159 82.09 75.58 | 76,58 | 77.08 | 77.58 | 72.65 | 73.65 | 74.15 74.65
Price of feed
T nenern| 7583 |76.83|77.33| 77.83| 73,12/ 74,12 74.62| 75.12  69.81 | 70.81 | 71.31 | 71.80
';f:r‘t’e‘?s' PT 17205|76.70|75.38| 77.67 | 70.31 | 74.83 | 75.46 | 76.17 ss.ﬂ 71.77|73.33| 74 58
ng‘j’vé’fﬁ‘ PT li10.25)125 28/122 301123 38109.06123.631 23 101117 61102941 13 agl1 20.1 21 16,83
Feed cost
Ppaoos [114571130.30134.55127.48100.61/122.15126.70132.44) 99.06 120.45120.87)120.83
Lg‘a' feedcost | 505 | 332 | 332 | 328 2.39J 3‘21J 325|326 | 268 | 306 | 274 312
otal BWG (kg}
o7 et |1920|2.088|2.064) 2080 1.857| 1982|2036 | 2033|1634 1,618 1.921 | 1.886
Feed costikg F
Bweo, 5594 1.590 1.505(1.597 1556 1.519J1.594 1603 |1.640|1.683| 1.426 | 1.654
Relative Feed
b e Foo 99.7 10@ 100.2| 97.6 101.5J100.o 1005|102.9(1056| 89.5 [103.8

1.According to the prices of different ingredients in ARE at the experimental time (2001).
2. The feed cost relative to each kilogram of live body weight gain.
3. Relative feed cost = assuming that T,, the general controf equals 100.
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This means that addition of phytase at 750 FTU/kg o low protein diets
could improve the economical efficiency of broiler as they lowered the feed
cost to obtain one kg BWG. In this respect, Attia et al. (2001), Abd El-Samee
(2002) and Shaapan {2004) found that phytase supplementaticn in broiler
diets resuited in better EEF compared with those unsupplemented.

Conclusion

The results of this study indicate that dietary crude protein level ¢an be
decreased by 2 % in broiler starter, grower and finisher diets in the presence
of 750 FTU/kg phytase supplementation without adversely affecting their
growth and feed utilization.

REFERENCES

Abd E\-Hady, S.B., and F.A., Abd El-Ghany (2003). The effect of genotype,
dietary protein leve! and their interaction on chicken performance of two
strains. Egypt. Poult. Sci., 23: 153-167. )

Abd El-Samee, M.O_, O.M. El-Husseiny and A.M. Ali (2001). Effect of dietary
crude protein and Enramycin supplementation on broiler perfermance.
Egypt. Poult. Sci., 21: 507-520.

Abd El-Samee, M.O. (2002). Effect of different levels of available phosphours
and microbial phylase on laying hen performance and egg quality.
Egypt. Pouitry Sci., 22: 407-425. -

Abou E[-Wafa S.; AM. Ismail and K.M. Mansour {2001). Performance of
brailer chicks fed formulated based on total or digestible amino acids
with different levels of energy and protein. Egypt Poulf. Sci., 21; 865-
881.

Ali, LH.S. (2004). Effect of dietary protein and some feed additives on broiler
performance M.Sc. Thesis, Faculty of Agricultural, Cairo University,
Egypt.

Association of Official Ahna[ytica[ Chemists, A.O.A.C. (1990). Official Methods
of Analysis. 15" ed. Association of Official Analytical Chemists.
Washington, DC.

Attia, Y.A. (2003). Responses of growth performance, carcass
characteristics, meat quality and plasma constituents of male Campbell
ducks to dietary levels of methionine and phytase and their
interactions. Egypt. Poult. Sci. J., 23: 557-580.

Attia, Y.A.; S.A. Abd-Elrahman and E.M. Qota (2001). Effects of microbial
phytase without or with cell wall splitting enzymes on the performance
of brofler fed marginal levels of dietary protein and metabolizable
energy. Egypt. Poult. Sci. J., 21: 521-547.

Broz, J.; P. Oldale; A H. Permin-Voltz; G. Rychen,; J. Schuize and C. Simoes
Nunes (1994). Effect of supplemental phytase on performance and
phoshaurs utilization in broiler chickens fed a low phosphorus diet
without addition of inorganic phosphates. Br. Poult. Sci., 35: 273-280.

Colonge, G.L.,, AM. Penz and L.S. Jensen (1981). Effect of response of
starting broiler chicks to incremental reduction in intact in protein on
performance during the growing phase. Poultry Sci., 70: 153 {Abst.)

Cromwell, G.L. (1980). Biological availability of phosphorus in feed stuffs for
swine. Feedstuffs, 52 (9): 38-42. (C.F. Poult. Sci., 75: 729-736).

Denbow, D.M.; V. Ravindran;, E.T. Komegay; Z. Yi and R.M. Hulet (1995).
Improving phosphorus availability in soybean meal for broilers by
supplemental phytase. Poultry Sci., 74: 1831-1842,

Duncan, D.B. {1955). Multipie Range and Multiple F Tests, Biometric, 11: 1-
42,

1958



J. Agric. Sci. Mansoura Univ., 31 (4), April, 2006

El Sherbiny, AE., S. Hamza, Akila; M.A. Mohamed and T.M. EI-Afifi (1997).
Response of broiler chicks to low protein diets supplemented with
lysine and methiocine. Egypt Poult. Sci., 17: 23-38.

El-Ghamry, A.A.; M.A. Al-Harthi and Y.A. Attia (2005). Paossibility to improve
rice polfishing utilization in Dbroiler diels by enzymes or dietary
formulation based on digestible amino acid. Archiv fur Gelfugelkunde,
69:; 49-56,

Farrel, D.J., and E. Martin (1998). Strategies to improve the nutritive value of
rice bran in poultry diets. lll. The addition of inorganic phosphours and
a phytase to duck diet. Br. Poult, Sci., 39: 801-611.

Jakobsen, P.E; S.G. Kirston and H. Nelson (1960). Digestibility trials with
poultry. 322 berthing firaforsgs laboratories udgivet of stants
Hugyrgugvalg-Kabenhavn. (C.F. Saapan, 2004).

Johnston, L and L.L. Southern (2000). The effect of phytase addition or the
reduction of dietary calcium and available phosphours on growth
perforrnance and amino acid digestibility in growing chickens. Paoult.
Sci., 79(suppl. 1) P.: 1-149 (Abstracts).

Lim, H.S; H. Namkung and LK. Paik (2003). Effect of phylase
supplemnentation on the performance, egg quality, and phosphorous
excretion of laying hens fed different levels of dietary calcium and
nonphytate phasphorous. Pouitry Sci., 82: 92-99.

National Research Council, NRC (1994). Nutrient Requirements of Poultry 9"
rev. de. National Academy press, Washington, DC.

Reddy, N.R.; S.K. Sathe and D.K. Salunkhe (1982). Phytates in lequmes and
cereals. pp. 1-92 In:" Advances in Food Research.” C.O. Chichester,
E.M. Mark and G.F. Steward (eds), Academic Press, NY.

Rutherfured, S.M.; T.K. Chung; P.C. Morel and P.J. Moughan (2004). Effect
of microbial phytase an ileal digestibility of phytase phosphorus, total
phosphorus, aming acids in low-phosphours diets for broilers. Poult.
Sci. 83: 61-68.

SAS Institute (1990). SAS® / STAT User's Guide: Statistics. Version 6, 4"
Edition. SAS Institute inc, Cary, NC.

Sebastian, S.; S.P. Touchburn and E.R. Chavez (1995). Influence of
microbial phytase supplemeation on availability of minerals in broiler
chickens. Poult. Sci., 74(suppl. 1): 326 {Abstr.).

Sebestian, S.; S.P. Touchburn and E.R. Chaves (1998). Implications of phytic
acid and supplemental microbiat phytase in poultry nutrition: a review,
World's Poult. Sci. J., 54: 27-47.

Shams El-Deen, A.E.E. (2005). Fat and protein ievels for broilers under hot
climatic conditions. M.Sc¢. Thesis Faculty of Agricultural, Al-Azhar
University, Egypt.

Shaapan, M.H.M. (2004). Response of broiler performance to dietary
microbial phytase, energy levels, amino acids and phosphours sources.
Ph.D. Thesis, Faculty of Agricultural, Cairc University, Egypt..

Simons, P.C.M.; H.A.J. Versteegh: A.W. Jongbloed; P.A. Kemme; P. Slump;
K.D. Bos; M.G E. Wolters; R.F. Beudeker and G.J. Verschoor (1990).
Improvement of phosphorus availability by microbial phytase in broilers
and pigs. Br. J. Nutr., 64: 5525-540.

Sghail, S.8. and D.A.Sr. Roland (1999). Influence of supplemental phytase
ggopgéfgrmance of broilers four to six weeks of age. Poultry Sci., 78:

1959



Ghazalah, A.A. et al.

Thiel, U. and R. Weigand (1992). Influence of dietary zinc and microbial
phytase supplementation on zinc retention and zinc excretion in broiier
chicken. Proceeding of ZIX World's Poultiry Science Association,
Amsterdam, the Netherand.

Um, J.S. and LK. Paik {1999), Effect of microbial phytase supplementation on
egg production, egg-shell quality, and mineral retention of laying hens
fed different levels of phosphorus. Poultry Sci., 78: 75-79,

Yan, F.; J.H. Kersey and P.W. Waldroup {2001). Phosphours requirement of
broiler chicks three 10 six weeks of age as influenced by phytase
supplementation. Poult, Sci., 80: 455-459,

P e il pi il g alAD (gl (e ddlisia S s NA&#;\JHU

padll CLSIGC alagh CLalaa g ALY

o2 st ae dab gt LS s M DV e O e

. yaa — 3 AU dadly = dgh 530 A8 — (L) ) gead pUGY) pudd *

o= A0 )N a3 e~ B guad) ZUYE G gay dpae — Al gl NS i gay pudd **
mul.\;as_lh_,.u_ad.nuu,_)ﬁ\ owa AdliSg il ghoa abedial _)ubl.d_,.)g.“ Lannll T g

AT SN {3 NI PP JC0 DURPPIEC (KR SO _,1_, S Sl

c\‘\):\.—-':‘-ﬁac(%\ﬁcs\t\xY\)LLu_,ui(%u\Ac;Y iLT‘ir)d:.l.l U(J:,iﬂ‘uw

‘x"“‘.‘.al.:. Lancal ‘4.4‘_;1..1(.1d5gr“ﬂ|0.‘6 |Jq.nl_\.‘.|_’ua | | & YE6,0 (Y

Zirm-':_-n"\ s YO (0. ".ﬁ)@)ﬁfhﬂlf.ﬂlwuh)““f c.n

A_C)A:LA\T LIJ‘_,.»GMeJJJA&JJ&J‘JJJJl\-I‘,SJS\"\'JL‘JJ‘H‘J)-A-IH

Mb)\.lj_)hh.h.lj}.lhl‘u.\s.u(u fomb Ve 8 JEY) il S 2D A (LI T A geas 1)

?.\l_.llq.y.r. L.-\D—.‘.; Lﬂ!w)&yty\'—.wu_u _’.D\.cq_‘c‘.u-.ﬂja._xi"

Aaha ol soabaadl 3l At U lad Cuypal aledl p ! dilgd Ay canlad ¥ — 1 as e

Y J:.u:n.aﬂj ._,.\_-._,Juﬂ\ ul_).m el Al e saliiuYd J._..a FREPY uhs)su,u.cn ;Ju:].-.a‘_r‘l:

@..n.d\ )-c:u-.l\

L.-l L_l;—-.n _)a.“ ua.\,_).ln ‘_;J.\...mu_‘cn\.a.a.“ J_”L.“ Ullq.lll‘—d..a;.\a“ Lull u*h\

4_.iju (u_a_.n Qugaill Jalas y llgionall 13l = cand€all o5 plt = amaadl ) 15 el Juiadl

u.ﬂ:_'Li.luY\ d—n.a_, U”J__)"H ‘uﬂh [Ads PP U"‘ j‘,ﬁ ?1 La.\.u (L)AINAJIJ .h.u,.la“) u_):l‘ﬂ HLIMLI

4_“_'5“ MI,UW\ L)ﬁdS?.nAA Jﬂhﬂuﬂ;—ﬂ U":“L_f‘ uh});.uﬂ |_).muu.SJ;|.J..‘| L

_):LYI ;.L_,L..alld.aa.i_)hdb _)u“z'lu.ah.l..m Jalea Cpandy 4.!}-4:5!' a.}La.”Ju.I:.J_H.\H

AN uL-'I-\J_..:.a_‘J| a8 fraay Ve ‘;.\;u'.'u.:m S M sl Adlal ol

Bl g ) A lall de ganey U lially cile a8 [ 523y Ve -uL.a‘x'l 0 yioas Aialiy MY

—Jl,uu\\m&m;muwluxmgcﬂiuul ;.\h\!_,]\u.hg.ijn(_).\.ud\

Ak /a.:._,Vc-).m,,mauL.ah_,.mu__;

\.fl'; 313l J};H'l 4.:.,4:;.9 ;ll:s.....ru‘g‘ﬂ ub___,;..u_, u.u_,JJ'I t.lL_lJJ-umuu d;l_ﬁb ._,lua Lu.!

Coay pmall 55 o0 J8 Ligina 2l ol paS [ S s2ay 00 e aa g ) e 0 56 5 s

LI LN PO P Tt ( L.JV@?";JALUA L_,;d!,‘).u;_}}.he‘.!,ﬁudlgl_.ﬂ |JlAS\-I|-IJS-ﬂM

&_Il;uu-l&;!d" 'Lla.ULh.‘-h(uﬂ'lLﬁlﬁ_ﬁ\hhlu,_‘uuj‘)munumuwu.‘cdadl

J_AW&PS/(J}ln_x_,\ -ciuL.a'l_,ou_).l]\un Jau‘,.\..uau_‘r-;l.&allJ_,a.H\h)Aa.a

o gl paa il Joall SIG, calsiY) 1 ‘;.1_.5'. gl Jalaa o JSI sl

g Lulb .__l_, gl o ray (%) Wkl (e 2l J_..e, L gemadl Saldly Y1 aldi

JJ\ h)-A—i:-—as_\_-((u_)N\ Al LJJ'-U) Aaglalt c.r’ O gl e mddadall o giaall gl ]y i8Ny

J__J‘.ﬂ_a.an )J.H‘ A.D"Aa.ahdh...-h_ut “PL\J\” :.'Ié\i\ _j,.IL_, Hrﬂ_.ﬁ LL‘P-\H &hﬂwdﬂ.ﬂﬂ\

Ls.l\)\.-.l'l ULMPAA‘_LGLIJL‘JC ?_AS/aAJVC'H_)JIU_,.\M ,__,.\.\J_)Jlua.hn)uu}m

u—';)ﬁ‘uﬂuﬂ’-ﬁ-ﬂl‘ UM\&olM\uﬁbﬂ\kw;@_ﬁ ety AJ:-L\.“ 53

A as L€ o Jpaall o DU ol2all 4S5 8 Ade aaS [ oy Sl _,‘m;,:g.r-., va, zut.j‘\ o

LIV b
—ibd (;_zl\l \—L_.ASLISQJJ—I—‘(FL,)SMM _,mﬂ\uan._\_,VO Al u\a...ul_)_“ PRV ‘-F’
qa\_u‘!'\ VY aana ) S ”4.4 _)..aa“ Slalda¥l e J8 % Y) O y_lh ua.huynll L,_,::u.d\
-u_ull willss padd pe el A5 LS jall ama S0l 18

1960



