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ABSTRACT

The present study was carried out to evaluate the response of broiler
chickens fed diets with different crude protein levels to dietary enzyme (Alizyme
Vegpro} supplementation. Day-old unsexed broiler chicks were fed on a commercial
starter diet (contained 22% crude protein and metabolizable energy, ME, of about
3100 kcal’kg) up to 17 days of age. Then, two hundred and fifty-two birds were
randomly distributed into six equal experimental groups, each with six equal replicate
groups, kept at the rearing batteries and fed ad libitum their respective mash
experimental diets. Six iso-energetic diets (ME of about 3000 kcal/kg) contained three
levels of crude protein (20, 18 or 16%) and two leve!s of enzyme supplementation (0.0
or 1.5 g/kg diet) were formulated and used from 17 to 45 days of age. The criteria of
response were live body weight, daily weight gain, feed intake, protein intake and feed
conversion. Total mortality and economic efficiency of feeding were also determined.
Nutrient digestibilities of the experimental diets were measured when the birds were 5
weeks of age. At the termination of the study, certain parameters of carcass traits and
some blood constituents (plasma levels of glucose, total protein, total lipids and
cholesterol as well as activities of plasma transaminases: AST and ALT) were
quantified. The results obtained, for the whole experimental period, can be
summarized as follows:

Regardless of enzyme supplementation, decreasing dietary crude protein
(CP) level from 20 to 16% adversely affected (P<0.01) live body weight, body weight
gain, daily protein intake, feed conversion ratio and economic efficiency of feeding.
Also, decreasing dietary CP level significantly {P<0.01) increased abdominal fat
percentage. However, dietary CP level had no significant effects on mortality of
chicks, daily feed intake, nutrient digestibility, tested blood parameters or carcass
traits. Enzyme supplementation, regardiess of dietary CP level, significantly improved
(P<0.01) the feed conversion ratio of broiler chicks during the whole period of study.
Ali other criteria measured were not significantly (P>0.05) influenced by the enzyme
supplementation. Also, the interactions between dietary CP level and enzyme
supplementation were not significant (P>0.05) for all studied criteria. Under the
conditions of this study, economically, it was conciuded that a level of 20% CP with or
without enzyme supplementation is the optimal dietary protein level in grower broiler
diets for maximizing broiler growth performance and optimizing the efficiency of feed
utilization. The diet should also be well balanced in all nutrients and its CP content
should provide a balanced pattern of amino acids.
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INTRODUCTION
Nowadays, there is an ongoing progress in the biotechnological
techniques a ddressed to the production of ¢ ommercial f eed e nzymes. This
progress may be involved in the current enhanced use of certain exogenous
enzymes in diets of broiler chicks, for improving their efficiency of feed
utilization and/or optimizing the growth performance of chicks. Thus, certain
feed enzymes (e.g. carbohydrase, protease, lipase and phytase) are
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intentionally added to animal and poultry diets. The main targets for the use
of these enzymes are to increase the digestibility and availability of nutrients
to remove the anti-nutritional factors, to reduce feed formulation costs b
using alternative feedstuffs and for environmental reasons (Campbell anc
Bedford, 1992; Ferket, 1993; Bedford and Morgan, 1996; Sebastian et al.
1997; Pluske and Lindemann, 1998).

In the meantime, some nutritionists have a tendency to formulate the
diets of broiler chicks based primarily or sometimes exclusively on plant feec
ingredients. The crude protein (CP) of a feed is usually considered the mosi
expensive component, particularly in poultry diets. Recently, Kidd and Kerr
(1996) and Kidd et a/. ( 1996) h ave pointed o ut that r educing CP in pouitry
diets may reduce feed cost, improve the efficiency of nitrogen (N) utilization,
reduce N excretion in the excreta and improve the poultry tolerance to heat
stress. However, the extent to which dietary CP can be reduced without
compromising bird performance remains inconclusive.

Reduced dietary CP has been reported to have adverse effects on
broiier chicks even when the essential amino acids requirements were met.
Fancher and Jensen (1989a,b) had attained infericr performance for broiler
chicks fed low-protein, amino acid-supplemented diets compared with
performance of birds fed a more conventional protein concentration, during
the grower period (21-42 days of age). Similarly, broiler performance, as
measured by body weight gain, feed conversion and abdominal fat
percentage, was adverseiy affected when the birds were fed diets having CP
levels b elow 20%, during the period from 3 to 6 weeks of age (Cable and
Waldroup, 1991; Moran et al., 1992; Kassim and Suwanpradit, 1996). Other
investigators, however, had achieved performance of troiler chicks fed low-
protein, amino acid-supplemented diets equivalent to that of birds receiving
higher protein diets. Uzu (1982) indicated that when the broiler chicks were
fed on @ 16% CP diet supplemented with methionine and lysine from 28 to 49
days of age they attained growth equal to that obtained with a 20% CP diet.
But feed efficiency was not consistently improved to a level equal to that of
controls. Nakajima et al. (1985) demonstrated that body weights of chicks fed
low CP diets (approximately 16%) supplemented with methionine and lysine
were not significantly different from those fed higher CP diets (approximately
19%), from 21 to 65 days of age. Summers and Leeson (1985) observed that
CP level had little influence on male broiler chick body weight gain and feed
conversion, when the birds were fed a range of dietary CP levels (16 to 22%)
from 28 to 49 days of age. Also, Stilborn and Waldroup (1988, 1989) reported
equivalent performance of 3- to 6-week broilers fed either a 14% CP diet
supplemented with synthetic amino acids or a 20% CP diet containing only
added methionine. More recently, Jeroch and Pack (1995) concluded that a
dietary CP leve! of 18% to 18.7% could support performance and carcass fat
deposition of finishing broilers equal to diets containing 20.4% or 21.5% CP,
respectively, when sulfur amino acid content was adequate.

Depending on the scientific literature, some factors might have been
involved in the different responses of broiler chicks to dietary CP levels during
the fattening period. These may include dietary protein quality (i.e. amino acid
availability), the gender and genetic make-up of the bird, the form of which
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the diets were offered, the course of experimental period, the age of birds at
start or the end of experiments, and others. Anyway, as the dietary CP level
decreases, the amino acid composition of the diet should match the bird's
amino acid requirements for maintenance and tissue accretion in order to
obtain optimum performance.

Therefore, the current study was designed to investigate the
responses of broiler chicks fed low-protein diets to enzyme supplementation.

MATERIALS AND METHODS

The present study was undertaken (during the period from
September to November, 1998) at the Agricultural Experiments and
Researches Station, Poultry Production Farm, Faculty of Agriculture,
Mansoura University, Egypt.

Birds and housing

Two hundred and fifty-two unsexed Hubbard broiler chicks were used
in this study. The chicks were fed on a commercial starter diet (contained
22% CP and metabolizable energy of about 3100 kcal’kg and composed of
65% yellow corn, 25% soybean meal and 10% broiler concentrates) and
grown in conventioral wire-floored battery brooders until the birds were 17
days of age. Then, they were wing-banded, weighed individually and
randomly distributed into six equal experimental groups (6 x 42), each with 6
replications (7 chicks per replication) and immediately transferred to the
rearing batteries. During both the starter and grower periods the chicks were
raised in an open-sided house, fitted with gas-heaters, and supplied with
continuous lighting. Birds had free access to feed and water throughout the
experimental period (17 to 45 days of age).

Diets and treatments

Three iso-energetic mash diets [metabolizable energy (ME), of about
3000 kcallkg] containing CP levels of 20, 18 or 16% were formulated with or
without enzyme supplementation (150 g/100 kg diet); thus, 6 experimental
diets were prepared and used. The enzyme preparation used herein was
supplied by Alltech Inc., and termed Allzyme Vegpro, since it was produced in
an attempt to improve the feeding value of vegetable proteins. As declared by
the supplier, it contains protease, cellulase, pentosanase, alpha-glactosidase
and amylase. Regardiess of CP level, these diets were formulated to meet or
slightly exceed the nutrient requirements of broilers, as suggested by the
National Research Council (NRC, 1994), with slightly lower ME contents. The
metabolizable energy and crude protein contents of the supplemental lysine
(4600 kcal/kg, 119.75 g/100 g) and methionine (3680 kcal/kg, 58.69 g/100 g)
were involved in the calculated compositions of the experimental diets (NRC,
1994). Ingredient compositions and proximate analyses are shown in Table 1.
It is important to point out that a 20% CP diet was considered to be the
control diet.

Performance criteria

Criteria of growth performance included live body weight (LBW), daily
weight gain (DWG), daily feed intake (DFi), daily protein intake (DP!), feed
conversion ratio (FCR; units of feed : unit of gain), total mortality and
economic efficiency of feeding (EEF), during the entire experimental period.

7141



Sherif, Kh. El. et al.

Live body weights of the chicks werg (GGQIG0 ONIOUAIY. Faad sk,

rotein inbske, body weight gain and feed conversion were weekly
determined on a replicate group basis. Calculated CP contents of the
experimental diets (Table 1) and values of feed intake for the six replications
of each dietary treatment were used to compute the CP intakes. Mortality was
monitored and recorded daily. EEF was calculated as price of kg gain (i.e.
sale price per kg of live birds) minus feed cost of kg gain. Cost per kg diet
(Table 1) and values of FCR for the six replicate groups of each treatment
were used to caiculate the feed cost per kg gain.

Table 1: Composition and chemical analyses of the experimental diets
fed to broiler chicks

Experimental diets”
Ingredients % 1+2 3+4 5+6
20% CP 18% CP 16% CP
Yellow corn 59.42 66.92 74.11
Soybean meal (SBM, 44%) 34.10 27.60 21.20
Sunflower oil 2.80 1.60 0.50
Dicalcium phosphate 1.60 1.60 1.70
Limestone 1.40 1.40 1.40
Common salt 0.30 0.30 0.30
Vit. & Min. premix** 0.30 0.30 0.30
L-Lysine . HCI . 0.14 0.30
DL-Methionine 0.08 0.14 0.19
Total 100 100 100
Determined analysis (dry matter basis):
Dry matter; % 89.66 89.88 89.65
Crude protein; % 22.12 19.92 17.79
Ether extract: % 5.81 4.73 4.10
Crude fiber; % 4.15 3.91 3.63
Ash; % 6.19 6.26 6.24
NFE; % 61.73 65.18 68.24
Calculated analysis (as fed basis):
ME; kcai/kg 3024 3023 3025
Crude protein; % 20.10 18.08 16.10
Calorie: protein ratio 150.4 167.2 187.9
Ether extract; % 5.33 4.36 3.49
Crude fiber: % 3.69 3.40 31
Calcium; % 0.99 0.98 0.98
Total phosphorus: % 0.68 0.67 0.66
Avail. phosphorus; % 0.41 0.40 0.40
Lysine; % 1.07 1.06 1.06
Methionine; % 0.40 0.43 0.45
Meth. & Cys.: % 0.73 0.73 0.73
Cost P.T./kg diet*"* 80.9 (83.9)" 78.6 (81.6)" 76.7 (79.7)"
*: Each 100 kg of diets 2, 4 and 6 was supplemented with 150 g enzyme preparation
(Alizyme Vegpro).

**: Each 3-kg package contains: Vit, A, 12,000,000 IU; Vit. D;, 2,500,000 {U; Vit. E, 10,000
mg; Vit. Ks, 2.500 mg; Vit. B,, 5,000 mg; Vit. Bs, 1.500 mg; Vit. By;, 10 mg; Biotin, 50 mg;
Folic acid, 1000 mg; Nicotinic acid, 30 mg; Pantothenic acid, 10 g; Antioxidant, 10 g;
Mn, 60 g; Cu,10g; Zn, 55 g; Fe, 35¢g; 1, 19: Co, 0.25 g and Se, .015 g.

***: Prices of t he e xperimental d iets according t o t he p revailing m arket prices of feed
ingredients during the experimental period.
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Digestibility of nutrients

In order to evaluate the digestion coefficients of nutrients in the
experimental diets, digestibility trials were initiated when the birds were 35
days of age. Six birds per treatment, with an average body weight, were
selected and kept in a separate division of a growing battery fitted with
galvanized metal trays. They were fed their respective experimental diet for a
two-day pretest adaptation period, foliowed by a three-day test period during
which daily feed intake and total excreta voided were quantitatively
determined. The proximate analyses for the experimental diets and dried
representative samples of excreta were carried out according to the
Association of Official analytical Chemists (AOAC, 1984). Fractions of fecal
and urinary nitrogen (N) in the excreta were chemically separated according
to the method of Jakobsen et al. (1960) in order to determine the protein
digestibility. The percent of urinary organic matter was calculated by
multiplying the percentage of urinary N by the factor 2 .62 ( Abou-Raya and
Galal, 1971). Digestion coefficients were calculated for dry matter (DM),
organic matter (OM), crude protsin (CP), crude fiber (CF), ether extract (EE)
and nitrogen free extract (NFE). Percentage nitrogen retained was also
calcuiated.

Carcass traits

At 45 days of age (marketing age), 6 birds from each treatment, with
an average body weight, were individually weighed and sacrificed by cutting
the cervical jugular veins. Then, their carcasses were traditionally processed.
Procedures of cleaning out and excising the abdominal fat were performed on
hot carcasses. The abdominal fat was defined as the adipose tissues
surrounding the gizzard and bursa of Fabricius and c¢loaca. Records on
individual weights of eviscerated carcass, giblets (i.e. heart, liver without gall
bladder and skinned empty gizzard) and abdominal fat contents were
maintained. Thereafter, each eviscerated carcass was dissected at the end of
ribs into two portions, termed breast and thigh yields. Carcass yield was
calculated as eviscerated carcass plus giblets. All carcass traits
measurements were expressed as percent of live body weight at slaughter.

Blood parameters

At the end of the experiment (45 days of age), biood sampies were
individually collected in heparinized tubes, by puncturing the wing veins of six
birds per treatmeni. As soon as possible, blood plasma samples were
separated by centrifugation and stored at ~20 °C for later analysis. Individual
plasma samples were analyzed, using commercial kits, for the determination
of glucose, total protein, total lipids and cholesterol according to the methods
of Trinder (1969), Henry (1964), Frings and Dunn (1970) and Allain et al,
(1974). Also, the activities of plasma transaminases: aspartate
aminotransferase (AST) and alanine aminotransferase (ALT) were
determined using commercial kits according to the methods of Reitman and
Frankel (1957).
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Statistical analysis

A completely randomized design in a factorial arrangement of
treatments (3x2), three levels of dietary CP with or without enzyme
supplementation, was employed to separate the effect of CP level from that
of enzyme supplementation. The statistical processing of data was performed
by using a computerized muiti-factor analysis of variance with P values of
0.05 or less considered significant. The significantly different means for each
criterion were separated by LSD-multiple range test (Quattro program,
Borland, 1990 and Statgraphics Program, Version 5.0, Rockville, 1991).

RESULTS AND DISCUSSION

Performance of chicks

The performance as well as economic efficiency of feeding (EEF) of
broiler chicks fed diets containing different CP levels with or without enzyme
supplementation from 17 to 45 days of age are presented in Tables 2, 3 and
4, respectively. Total mortality of chicks has occurred during the last week of
the e xperimental p eriod and was not related to the dietary treatments. The
analysis of variance revealed that dietary CP level by enzyme
supplementation interaction was not significant in all performance criteria
studied. Thus, only the main treatment effects will be discussed.

Apart from enzyme supplementation, decreasing dietary CP level
from 20% to 16% in the grower diets of broiler chicks adversely affected
(P<0.01) their live body weight, daily weight- gain, daily protein intake and
feed conversion ratio during the whole experimental period from 17 to 45
days of age (Tables 2 and 4). Daily feed intake, however, was not
significantly affected (P>0.05) by the dietary CP level (Table 3). Aithough the
experimental diets, used in the present study, contained different CP levels,
these diets were consumed at approximately similar rates by all the
experimental groups of chicks. It was evident that the chicks were unable to
distinguish the different dietary CP contents and did not compensate for
reduced protein by increased feed intake. In addition, since all the
experimental diets, used herein, were iso-energetic (Table 1) and similar
trends of feed intake were observed for ali the experimental groups of chicks,
the growth depression occurred in chicks fed the lower CP diets (18 or 16%)
could not be attributed to reductions in ME intake.

However, the deteriorated feed conversion ratio and iower live body
weights and weight gains attained by birds fed thelower CP diets maybe
attributed to reduced protein intakes of these diets as compared with the
control diet (Table 3), irrespective of enzyme supplementation. Since the total
sulfur amino acids and lysine contents of the current experimental diets have
been met or slightly exceeded the recommendations of NRC (1994) (Table
1), another possible causative factor for the aforementioned growth
depression is that threonine contents in the lower CP diets became more
limiting, because no supplementai threonine was added. This limitation might
have been resulted in amino acid imbalances and thereby, reduced the
efficiency of protein utilization. The latter explanation harmonizes with the
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general viewpoint of poultry nutritionists that the total sulfur amino acids,
lysine and threonine are considered to be the first, second and third limiting
amino acids, respectively, in corn-soybean meal broiler diets. In this regard,
however, Schutte et al. (1992) have concluded that corn-soybean meal
rations adequate in total sulfur amino acids and lysine fed to broilers from 7 to
28 days of age are first, second and third limiting in threonine, arginine and
valine.

Table 2: Effects of feeding diets containing different crude protein
levels with or without enzyme (E) supplementation on live
body weight and daily weight gain of broiler chicks from 17 to
45 days of age

Live body weight (g}
Treatments |5 ey old | 24-dayold | 3i-day o 38-day old | _45-day oid
CP level (A)
20% 491 793 1168° 1581° 1945°
18% 485 779 11310 15417 1883°
16% 493 781 1104° 1488° 1823°
SEM’ 3.8 75 12.3 16.0 21.22
Sign. fevel NS NS " e i
Enzyme (B)
Without 491 783 1128 1526 1866
With 488 785 1141 1547 1901
SEM 3.1 6.1 10.0 13.1 17.33
Sign. level NS NS NS NS NS
Interaction AB
20% CP 496 798 1159 1572 1943
20% CP +E 486 788 1178 1589 1947 |
18% CP 481 773 1118 1525 1838
18% CP +E 489 785 1144 1556 1929
16% CP 495 780 1109 1480 1819
16% CP +E 490 782 1101 1495 1826
SEM 54 10.6 17.4 227 30.0
Sig Level NS NS NS NS NS
Treat ts Daily weight gain (g}
17-24 days old | 24-31days oid | 31-38 days old | 38-45 days old | 17-45 days old
CP level (A)
20% 43.1 53.7° 58.9 51.7 51.8°
18% 42.0 50.2° 58.6 48.2 50.0°
16% 412 6.3 54.7 479 475
SEM 1.0 13 1.9 28 08
Sign. level NS - NS NS -
Enzyme (B)
Without 418 49.3 56.7 48 8 49.1
With 424 50.8 58.0 50.4 50.4
SEM 0.8 1.0 1.6 23 07
Sign. level NS NS NS NS NS
Interaction AB
20% CP 43.1 51.6 59.0 52.6 516
20% CP +E 43.1 85.7 58.7 50.8 52.1
18% CP 41.7 49.3 58.2 45.3 486
18% CP +E 42.4 51.2 58.9 53.2 51.4
16% CP 40.6 47.0 530 48.5 473
16% CP +E 41.7 45.5 56.4 47.2 47.7
SEM 14 18 27 4.0 11
Sig Leve! NS NS NS NS NS
a-¢c: Means in the same column for each criterion having different superscripts differ
significantly.
* SEM refers to the standard error of the means.
Significance level: NS = not significant; ** = significant at P<0.01.
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Table 3: Effects of feeding diets containing different crude protein
levels with or without enzyme (E) supplementation on daily
feed intake and daily protein intake of broiler chicks from 17

to 45 days of age

Daily feed intake (g)

Treatments 17-24 days 24-31days 31-38 days 38-45days | 17-45 days
old old old old old
CP level (A)
20% 59.7 99.9 118.2 144.9 105.7
18% 59.9 98.6 126.3 135.3 105.0
16% 60.5 100.6 126.9 139.8 106.9
SEM’ 1.6 2.0 4.4 7.2 1.8
Sign. Level NS NS NS NS NS
Enzyme (B)
Without 60.0 99.5 122.0 143.2 10€.2
With 60.1 99.9 125.5 136.7 105.6
SEM 1.3 1.7 3.6 5.9 1.4
Sign. Level NS NS NS NS NS
Interaction AB
20% CP 60.6 98.3 116.6 156.0 107.9
20% CP +E 58.8 1014 118.7 133.7 103.4
18% CP 60.7 98.5 125.3 130.9 103.9
18% CP +E 59.1 98.7 127.3 140.0 106.2
16% CP 58.5 101.7 124.2 142.6 106.8
16% CP +E 62.5 99.4 129.6 136.9 107.1
SEM 2.3 29 6.3 10.2 2.5
Sig. Level NS NS il NS NS NS
Daily protein intake {g)
Treatments | 17.24 days | 24-31days 31-38 days 38-45 days 17-45 days
old old old oid old
CP level (A)
20% 12.01* 20.07° 23.75° 29.12° 21.24°
18% 10.84° 17.83° 22.84° 24.46° 18.99°
16% 9.74° 16.19° 20.43° 22.5° 17.22°
SEM' 0.29 0.38 0.80 1.32 0.32
_Sijn. 'evel L1 e » v e
Enzyme (B)
Without 10.86 17.98 22.03 26.00 19.22
With 10.86 18.08 22.65 24.72 19.08
SEM 0.23 0.31 0.65 1.08 0.26
1Sign. level NS NS NS NS NS
Interaction AB
20% CP 12.19 19.76 23.44 31.36 21.69
20% CP +E 11.82 20.39 24.06 26.88 20.79
18% CP 10.98 17.81 22.66 23.67 18.78
18% CP +E 10.69 17.85 23.02 25.24 19.20
16% CP 942 16.38 20.00 22.96 17.19
16% CP +E 10.07 16.01 20.86 22.04 17.24
SEM 0.40 0.54 1.12 1.87 0.45
Sig. Level NS NS NS NS NS
a-c:Means in the same column for each criterion having different superscripts differ
significantly.

': SEM refers to the standard error of the means.
Significance fevel: NS = not significant;

* = significant at P<0.05;

** = gignificant at P<0.01.

7146




J. Agric. Sci. Mansoura Univ., 28 (10),october, 2003

Table 4: Effects of feeding diets containing different crude protein
levels w ith or without enzyme (E) supplementation on feed
conversion ratio and economic efficiency of feeding of broiler
chicks from 17 to 45 days of age

Feed conversion ratio (g:g) Economic
Treatments 17-24 24-31 31-38 38-45 17-45 efficiency of
days old | days old | days old | days old days old | feeding, L.E.
CP level (A)
20% 1.398 1.864° 2.133° 2.642° 2.040° 3.07°
18% 1.426 1.968° 2187 2.669° 2,101 307°
16% 1.469 2.182° 2.323° 2.956° 2.252° 2.99°
SEM 0.04 0.03 0.02 0.05 0.02 0.014
Sign. leve! NS * - . . i
Enzyme (B)
Without 1.436 2.027 2.245° 2776 2.164° 3.05
With 1.426 1,982 2.184° 2735 2.098° 3.04
SEM 0.03 0.02 0.01 0.04 0.01 0.011
Sign. level NS NS - NS i NS
Interaction AB
20% CP 1.408 1.905 2179 2.650 2.093 306
20% CP +E 1.389 1.824 2.087 2.633 1.987 309
18% CP 1.459 2.003 2.212 2710 2.137 3.07
18% CP +E 1.393 1.933 2162 2.628 2.066 3.06
16% CP 1.442 2173 2.345 2.970 2.261 3.02
16% CP +E 1.497 2191 2.302 2.943 2.243 2.96
SEM 0.06 0.04 0.02 0.07 0.02 0.019
Sig. Leve! NS NS NS NS NS NS
a-c: Means in the same column for each criterion having different superscripts differ
significantly.

. SEM refers to the standard error of the means.
Significance level: NS = not significant; ** = significant at P<0.01,

Generally speaking, the adverse effects of reducing dietary CP level on
the growth performance and feed conversion ratio of broiler chicks in this
study are in line with the findings of Cabel and Waldroup (1991); Moran et al.
(1992) and Kassim and Suwanpardit (1996). These investigators,
independently, found that performance of broilers as measured by body
weight gain and feed conversion was significantly depressed when the birds
were fed on dietary CP level blew 20%.

Enzyme supplementation, independent of dietary CP level, significantly
improved (P<0.01) the feed conversion ratio of broiler chicks during the whole
experimental period (Tabie 4) but had no significant effects (P>0.05) on 45-
day live body weight, daily weight gain, daily feed intake, daily protein intake
or economic efficiency of feeding (Tables 2, 3 and 4). These results clearly
show that enzyme supplementation could offset the poor growth achieved by
broilers fed the lower CP diets. The perusal of the data may lead one to
conclude that dietary enzyme supplementation improved LBW, DWG and
FCR by 1.87, 2.65 and 3.05%, respectively, regardiess of dietary CP level. In
agreement with the present results, Zanella et al. (1999) reported that
supplementation of broilers diets with an enzyme mixture containing amylase,
protease and xylanase improved their body weight and feed conversion ratio
by 1.9 and 2.2%, respectively.

Although enzyme supplementation significantly improved FCR of broiler
chicks during the entire experimental pericd, it failed to exhibit significant
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differences in either feed intake or bady weight gain. Similar results were
obtained by Swift et al. (1896) who evaluated the effects of Vegpro on
expanded and pelleted corn-soybean meal diets for broilers. They found that
FCR was significantly improved by the enzyme addition to the expanded diet
over a 35-day feeding period. Similarly, Stanley et al. (1996) investigated the
effect of Vegpro addition on various levels of cottonseed meal (CSM) in diets
for broiler chicks. They demonstrated that the inclusion of Vegpro to broiler
diets resuited in significant improvements in FCR, regardless of the level of
CSM in the diet.

Nutrient digestibility

The digestibility trial was conducted in order to provide information on
any possible differences in nutrient digestibilities among the different
experimental diets. Data on nutrient digestibilities and percentage of nitrogen
retained in 5-week-old broiler chicks fed diets containing different CP levels
with or without enzyme supplementation are given in Table 5. The dietary
treatments had no significant effects (P>0.05) on the digestibility of DM, OM,
CP, EE, CF or percentage of N retention. The exception was the significant
increase (P<0.01) in NFE digestibility in favor of the high CP diets. It is
noteworthy that this significant difference in NFE digestibility may be a
consequence to some carry-over laboratory errors or approximations rather
than due to the effect of dietary treatments. The insignificant differences in
digestion coefficients of nutrients of the present experimenta! diets might be a
reflection to an interaction among multi-factors such as the optimal
processing of the diets, the good health status of the bird, the ineffectiveness
of enzyme preparation used or others. These results, however, may exc'ude
the digestibility coefficients of nutrients as limiting factors respensible for the
impaired growth performance attained by broilers fed the lower CP levels. In
other words, other factors may have interacted and exerted their adverse
effect at the metabclic ievel.

In disagreement with the present results, Swift et al. (1998) found
that Allzyme Vegpro supplementation to broiler corn-soybean meal grower
diets significantly improved nitrogen and energy digestibility. Zanella et al.
(1999) reported that enzyme supplementation to corn-soybean broiler diets
improved CP digestibility by 2.9% but this improvement was not equal for all
amino acids. They also stated that, of the amino acids most important for
broilers fed corn-soybean diets, the digestibilities of methionine, lysine and
arginine were not significantly improved by the enzyme supplementation,
however, those of valine and threonine were improved by 2.3 and 3.0%,
respectively. The enzyme preparation used in their study was consisted of
xylanase, protease and amaylase. However, Pettersson and Aman (1989)
observed significant improvements in OM, CP and starch digestibilities when
broiler chicks were fed wheat-rye-soybean meal diets supplemented with
pentosanase, despite the fact that the enzyme mixture contained littie
amylase and proteinase. They proposed that this response was attributable
to a decreased viscosity of the digesta and an enhanced release of nutrients
from the gain cells by the action of enzymes on the cell walls.
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Table 5: Digestibility coefficients of nutrients in 35-day-oid broiler
chicks fed diets containing different crude protein levels with
or without enzyme (E) suppiementation

Digestion coefficients % N retention

Treatments g5 T ¢p EE CF NFE %
CPlevel (A)
20% 76.18 79.57 87.28 86.23 16.93 89.80° 58.29
18% 77.02 80.08 88.09 86.77 19.40 88.99° 59.32
16% 76.54 79.67 87.71 86.91 16.71 88.26° 56.78
SEM’ 0.36 0.32 0.29 0.44 1.67 0.25 0.68
Sign. level NS NS NS NS NS - NS
Enzyme (B)
Without 76.42 79.67 87.60 86.50 17.62 88.90 58.08
With 76.73 79.88 87.79 86.78 17.74 89.14 58.19
SEM 0.29 0.26 0.23 0.36 1.37 0.20 0.56
Sign. level NS NS NS NS NS NS NS
interaction AB
20% CP 76.05 79.31 86.83 85.60 18.42 89.34 58.76
20% CP +E 76.30 79.83 87.74 86.86 15.43 90.27 57.83
18% CP 77.05 80.31 88.38 87.04 17.37 89.27 59.73
18% CP +E 76.98 79.86 87.80 86.51 21.44 88.71 58.91
16% CP 76.17 79.40 87.59 86.86 17.08 88.08 55.74
16% CP +E 76.90 79.94 87.84 86.97 16.33 88.43 57.82
SEM 0.51 0.46 0.40 0.62 2.36 0.35 0.97
Sig. Level NS NS NS NS NS NS NS
a-b: Means in the same column for each criterion having different superscripts differ

significantly.

NS: Not significant; **: Significant at P<0.01.

Carcass traits:

Data in Table 6 summarize the effects of feeding three dietary CP
levels with or without enzyme supplementation and their interactions on
percentages of some carcass traits of 45-day-old broiler chicks. With the
exception of abdominal fat percentage, no significant (P>0.05) differences
were observed in all carcass traits studied. Decreasing the dietary CP level
from 20 to 16%, regardless of enzyme supplementation significantly (P<0.01)
increased the abdominal fat percentage. The significant increases in
abdominal fat content in carcasses of broilers due to decreasing dietary CP
level may be a consequence of the widening of the calorie to protein ratio. In
this regard, Bartov (1979) indicated that one of the primary mechanisms
involved in reducing carcass fat by feeding high CP diets is the associated
increased energy expenditure and increased heat increment required for uric
acid synthesis, this requirement for energy would come at the expense of that
used for fat synthesis. This result is in line with that reported by Fancher and
Jensen (1989b), Cabel and Waldroup (1991) and Rabie et al. {(1997) who
found that abdominal fat deposition was significantly increased in response to
decreasing dietary CP level in broiler grower diets. In general, irrespective of
dietary treatments and strain of broiler chicks, the means for the percentages
of carcass traits and components obtained herein are in good agreement with
those reported by Sherif et al. (1995), Rabie et al. (2002) and Raya et al.
(2003a).
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Table 6: Effects of feeding diets containing different crude protein
levels with or without enzyme (E) supplementation on
percentagres of carcass traits of 45-day-old broiler chicks

Bqdy Giblets | Breast | Thigh |Eviscerated|Carcass|Abdominal

Treatments wel;ft, Y% yield % | yield % | carcass % | yield % fat %
CP level (A)
20% 1923% | 3.63 37.55 | 29.82 69.60 73.23 1.28°
18% 1862° | 3.72 | 37.15 | 29.21 68.66 72.39 1.17°
16% 1813° | 3.71 37.32 | 29.57 69.23 72.94 1.18°
SEM’ 13.3 | 0.08 | 0.51 0.44 0.62 0.60 0.13
Sign. level b NS NS NS NS NS -
Enzyme (B)
Without 1863 3.62 37.56 | 29.07 68.92 72.53 1.55
With 1868 3.76 | 37.12 | 30.00 69.41 73.17 1.54
SEM 10.8 0.06 0.42 0.36 0.50 0.49 0.1
|Sign. level NS NS NS NS NS NS NS
interaction AB
20% CP 1928 3.58 37.47 | 29.74 69.41 72.99 1.24
20% CP +E 1918 3.68 37.63 | 29.89 69.78 73.46 1.33
18% CP 1843 3.53 | 37.47 | 28.66 68.41 71.93 1.30
18% CP +E 1880 3.92 | 36.84 | 29.77 68.92 72.84 1.03
16% CP 1818 3.74 37.75 | 28.80 68.94 72.68 2.10
16% CP +E 1806 3.68 | 36.80 | 30.33 69.52 73.20 2.26
SEM 18.8 0.11 0.72 0.62 0.87 0.84 0.19
|Sig. Level NS NS NS NS NS NS NS

a-c: Means in the same column having different superscripts differ significantly.
': SEM refers to the standard error of the means.
Significance level: NS = not significant; ** = significant at P<0.01.

Blood parameters:
Blood parameters of broiler chicks, tested herein, were selected to

serve as a mirror for the heaith, nutritional and metabolic states of the birds.
Table 7 illustrates data on these blood parameters (plasma levels of glucose,
total protein, total lipids and cholesterol as well as the activities of plasma
transaminases: AST and ALT) of 45-day-old broiler chicks fed the
experimental diets. The analysis of variance of the data revealed that neither
dietary CP level, enzyme supplementation nor their interaction could
significantly affect any of the tested parameters. The absence of significant
differences among the dietary treatments for all blood parameters, tested
herein, may reflect normal metabolic processes and functions of organs and
tissues. Generally, regardiess of dietary treatments and age of growing birds,
means of blood parameters measured in this study are in good agreement
with those reported by Ross et al (1978), Freeman (1984), Bailey and
Gibson (1989), Rabie et al. (2002) and Raya et al. (2003b).
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CONCLUSION

Under the conditions of this study, economically, it was concluded
that a level of 20% CP with or without enzyme supplementation is the optimal
dietary protein leve! in grower broiler diets for maximizing broiler growth
performance and optimizing the efficiency of feed utilization. The diet shouid
also be well balanced in all nutrients and its CP content should provide a
balanced pattern of amino acids.

Table 7: Blood parameters of 45-day old broiler chicks fed diets
containing different crude protein levels with or without
enzyme (E) supplementation

Glucose Total Total |Cholesterol] AST ALT
Treatments | (mg/dL) | protein lipids {mg/dL) (ur.) (UiL)
(gidL) | (gn)
CPlevel (A)
20% 231 3.89 4.71 109 125 36
18% 230 3.97 4.60 114 128 35
16% 233 3.83 4.64 113 125 33
SEM’ 2.0 0.11 0.08 1.7 2.4 2.4
Sign. level NS NS NS NS NS NS
Enzyme (B)
Without 232 3.88 4.63 112 126 33
With 231 3.92 4.67 112 126 37
SEM 1.7 0.09 0.07 1.4 2.0 1.9
Sign. level NS NS NS NS NS NS
interaction AB
20% CP 232 3.90 4.73 111 127 37
20% CP +E 230 3.88 4.70 108 124 35
18% CP 230 4.07 4.57 113 128 34
18% CP +E 230 3.87 4.63" 115 128 37
16% CP 233 3.66 4.60 113 123 29
16% CP +E 234 4.00 4.69 114 128 37
SEM 2.9 0.16 0.12 2.4 3.4 3.4
Sig. Level NS NS NS NS NS NS
: SEM refers to the standard error of the means.
NS = not significant.
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