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ABSTRACT

The present study was conducted to evaluate two dietary fiber sources
(sunflower meal and berssem hay), three dietary crude fiber (CF) levels (25,7and 9
%). Each dietary fiber level was supplemented with or without Kemzyme H.F. A total
number of 480 unsexed day-old Ross broiler chicks were divided into 12 treatments of
40 chicks each in two replicates (20 chicks each). Diets were formulated to contain 20
% CP and 3000 Kcal ME /Kg (starter) and 18 % CP and 3100 Kcal ME /Kg (finisher).
Body weight, feed conversion, carcass characteristics and some blood constituents
were measured.

Increasing CF level from 2.5 to 7or 9 % significantly (P<0.01) reduced body
weight and economical efficiency (E.E.). However, feed intake and feed conversion
increased at 7 weeks of age. Also, feed conversion increased at 4 weeks of age.
However, supplementation of enzyme preparations improved body weight and feed
conversion at 4 and 7 weeks of age. Performance of chicks fed sunflower meal was
significantly (P<0.01) higher than those fed berssem hay. Carcass characteristics and
blood constituents were not affected by dietary fiber sources, dietary fiber levels or
enzyme supplementation. Using berssem hay decreased economical efficiency
compared to sunflower diets. i

n conclusions using high level of dietary fiber from sunflower meal had no
negative impact on body weight or feed conversion, however a significant (P<0.01)
decrease in body weight and feed conversion were observed using high dietary fiber
from berssem hay.

Keywords: Broilers, fiber, sunflower meal, berssem hay, kemzyme,
performance carcass, blood. :

INTRODUCTION

Crude fiber is non starch polysaccharide (NSP) that include ceilulose,
hemicellulose, pectic substance, and beta-glucans. The digestive juices of
chicken don’t contain enzymes capable of breaking down fiber, although
some breaking down may perhaps occur in the two blind caecal tubes. Fiber
is, however, thought to play a part in helping peristaltic movement of the
digestive tract and thus assists in maintaining muscle tone. Source of dietary
fiber determines the beneficial response in broiler chicks (Ricke et al., 1982).
The best level of dietary fiber, which achieves acceptable performance in
broiler chicks is 3 to 5 % (Feltwell and Fox, 1978). Deaton et al., (1977)
verified that laying hens fed diets with a CF content of 8.07 % were not
different in performance when compared to those fed basal diet containing
2.55 % CF. Also, Holder (1980) reported that there no significant difference in
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body weight gain and feed efficiency for broiler chicks fed diets containing
clover hay at level of 0 to 7.5 % compared to the control diet. Moreover,
Abbas (1992) reported no adverse effect on performance of broiler chicks fed
7 % CF. In another study, Deaton et al. (1979) added a high fiber sunflower
meal to laying hen diets until a level of 30 % was reached (8.79% CF) and
they observed no differences in performance when compared with hens fed
corn soybean meal diet. However, Raharjo et al. (1987) fed diets containing
0, 10, 20, and 30% alfalfa meal to broilers from 1 day to 27 day of age. They
found that growth was significantly reduced only at 30 % inclusion level.

Therefore, the present study was aimed to evaluate the effect of two
sources of dietary fiber (sunflower meal and berssem hay) used by three
level with or without enzyme supplementation on growth performance,
carcass characteristics and some blood constituents of broiler chicks.

MATERIALS AND METHODS

The present experiment was carried out at Sids Poultry Research
Station, Beni Sweef Governorate, Animal Production Research Institute,
Agriculture Research Center, Ministry of Agriculture, Dokki, Egypt.

A total number of 480 unsexed day-old Ross broiler chicks were
divided into 12 treatments (two replicates and 20 chicks [replicate). The
chicks were housed in an open-sided house and kept under similar conditions
of management all over the experimental period which lasted for 49 days.
The twelve experimental treatments (Table 1) were arranged as 2x3x2
factorial design with two dietary sources (sunflower meal and berssem hay),
three levels of CF (2.5,7 and 9 %) and each level was fed with or without
Kemzyme H.F. Diets were formulated to contain 20 % CP and 3000 Kcal ME
/Kg (starter) and 18 % CP and 3100 Kcal ME /Kg (finisher) and
supplemented with DL-methionine and L-lysine-HCI to meet the requirements
of chicks during the experimental periods as recommended by NRC, (1994).
The tested enzyme preparation was supplemented to diets at level of 19/Kg
diet (Kemzyme H.F., mixture of alpha-amylase, beta-glucanase, protase,
lipase and cellulase complex). Feed and water were offered ad libitum. Live
body weight and feed consumption were recorded weekly and body weight
gain and feed conversion (g feed/g gain) were calculated. The tested raw
materials were analyzed for the official methods outlined by A.O.A.C. (1990).

At the end of the experiment, four birds from each treatment were
chosen randomly for slaughter test and values were calculated as percentage
of live body weight. Moreover, blood samples were taken and plasma
samples were assigned for determination of total protein (Weichselbaum,
1946), albumin (Doumas, 1971) and total cholesterol (Siedel, 1983). The
economical efficiency (the net revenue per unit feed cost) was calculated
from input-output analysis. The data were subjected to a factorial (2x3x2),
statistical analysis using General Linear Model of SAS software ® (SAS
Institute, 1990). Means were separated by Duncan Multiple Range Test
(Duncan, 1955).
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Table (1): Formulation and composition of starter and finisher diets (%).

Starter Finisher
Ingredients [Control| Sunflower | Berssem |Control Sunflower | Berssem
2.5% hay 2.5% hay
7% | 9% | 7% | 9% 7% | 9% | 7% | 9%
Yellow comn 67.82 |57.25/50.06/48.06/37.08] 74.25 |60.61/52.90{51.33/40.40
Soybeen meal (48%) | 25.78 | 4.13| - |10.70/9.14| 18.33 [264| - |9.28|7.75
Corn glutein (60%) 229 |10.010.0|10.0/10.0] 4.38 | 8.0 {6.89|8.00 | 8.0
Sunflower meal - |22.24{31.7] - - - |22.28(31.62] - -
Berssem hay - - - [22.39|31.94 - - - |22.4331.97
Corn oil - 1.90{3.74 [ 5.32 | 8.60 - 3.15(5.29 | 6.59 | 9.87
Limestone 1.37 |1.37/1.34/0.68[0.36] 1.33 [1.30[1.27]0.61/0.29
Dicalcium 180 |187| 1.8 [1.74[1.69| 1.04 [1.09]|1.09|0.95|0.91
phosphate
Premix * 025 10.25/0.25/0.25/0.25 0.30 |[0.30]0.300.30 |0.30
|Salt 0.30 10.30/0.30/0.30]0.30] 0.30 [0.30]0.300.30|0.30
DL-methionine 0.25 |0.163/0.15]0.21 [0.22 B - - - -
L- lysine 0.14 1053]0.58[0.41]0.42] 0.07 [0.33/0.34{0.21]0.21
Total 100 | 100 | 100 [ 100 | 100 | 100 | 100 | 100 | 100 | 100
Calculated analysis:
CP 20 20 | 20 | 20 [ 20 | 18.0 | 18.0 | 18.0]|18.0 | 18.0°
ME 3000 |3000/3000/3000/3000| 3100 |3100 (3100|3100 /3100
EE 289 |4.74 |6.43(8.05[11.15] 3.11 | 6.06 [8.01]9.39 [12.48
CF 253 |70|90.0[70]90] 24 |70 ]90] 70 /(90
NDF 8.46 |15.68]18.48/18.39[22.37| 8.72 |15.62]18.30,18.34]|22.31
Cellulose 314 |5.96]7.33(8.8911.51] 2.19 |5.86 [ 7.25 | 8.81 |11.57
Ca 1.0 1010/ 1010 0.8 [0.80)|0.80{0.80{0.80
P(Av.) 045 |045]/0.45/045/0.45| 0.3 |0.30[0.30]0.30|0.30
Methionine 057 |0.57/054/056[0.57| 0.32 |0.36 |0.36|0.33 |0.32
Methionine+ Cystine. | (.90 |0.90[0.90[0.90/0.90| 0.64 | 0.69 |0.69|0.64 | 0.63
Lysine 1.10 |1.10[1.10[1.10[1.10] 0.85 | 0.85]0.85]0.85|0.85

Supplied per kg of diets: 12000 IU vit. A, 2200 ICU vit.D, 10 mg vit E., 10 mg vit. K s, 1
mg vit. By, 5 mg vit. Bz, 1.5 mg vit B, 10 Mcg vit. Bs2 , 30 mg Nicotinic acid, 1 mg
Folici acid, 10mg Pantothenic acid, 50 Mcg Biotin, 500 mg Choline cholride, Mn, 60
mg, Zn 50 mg, Fe 30 mg, Cu 10mg, | 1 mg, SE 0.1 mg and 0.1 mg Co.

RESULTS AND DISCUSSION

Growth Performance:

The results (Table 2), indicated that increasing CF level from 2.5 to 7
or 9 % significantly (P<0.01) reduced body weight (BW) and increased feed
intake (F1) and feed conversion (FC) at 7 weeks of age. The same trend was
observed with feed conversion at 4 weeks of age. Using 7 or 9 % dietary fiber
exhibited inferior results of BW and FC compared to those fed 2.5 % CF
indicating that the chicks could not express their potential at such levels. This
may be due to a reduction in the utilization of the basal portion in such high
fiber diet. This interpretation is based on that high fiber diets may increase
rate of passage of the feed through the digestive tract, thereby reducing the
time of ingesta exposure to enzymatic degradation and the time of nutrients
contact with the absorptive membranes. These results are in agreement with
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those reported by Davorak and Bray (1978). Abbas (1992) also found
depression in BWG and FC of broiler chicks with 9 % dietary CF. Similar
results were observed by Raharjo et al. (1987) who found that growth
significantly reduced with 30 % alfalfa meal. Sibbald et al. (1957) also
reported a significant decrease in apparent digestible nitrogen as the
indigestible portion of the diet increased. Moreover, the abrasive nature of
fiber and greater volume of digesta could have caused an increase in

metabolic nitrogen excretion (Hedge et al., 1978).

Table (2): Live body weight, body weight gain, feed intake and feed
conversion as affected by dietary treatments at 4 and 7
weeks of age.

4 weeks 7 weoks
Diets Body | Body | Feed Feed Body | Body | Feed | Feed
weight | weight [intake (g)| conversion| weight | weight | intake ‘gwga,‘r"',
(g) | gain(g) (feed/gain) (@) lgain(g)| (g)

Dietary fiber source
Com/ Sunflower  [1011°| 959° | 1335° 1.39° | 18317 | 1788° | 3977 [ 2.22°
Corn/hay 840° | 798° | 1205° 152" 1782° | 1740° [ 4078 [ 2.35°
Dietary fiber level
2.5% 927 | 887 | 1164° | 1.31° [ 1889° | 1850° [3921°| 2.12°
7% 930 | 886 | 1322° | 1.50° | 1755° | 1711° |4029™] 2.35°
9% 904 | 862 | 1324° 1.55° 1775° | 1732° 14132"] 2.38"
Enzyme supplementation:
Unsupple- 907 | 865 1277 1.48 1787 | 1744 | 4050 | 2.33°
mented diets
Supple-mented | 934 | 892 1263 1.42 1826 | 1784 | 4005 2.25°
diets
{interaction
Level x source 0.0001|0.0001{ 0.006 0.04 Ns Ns NS | 0.01
Level x enzyme 0.02 | 0.02 0.01 Ns 0.01 0.01 Ns Ns
Level x source ¥ Ns Ns Ns Ns Ns Ns Ns Ns
enzyme
&b means with no common superscripts within a column are significantly different

(P<0.05).

The results indicated that feed intake from high fiber diet was
significantly (P<0.01) greater than that from low fiber diet. This may be
presumably because fiber decreased the digestibility and metabolizable
energy of the diet and more feed is needed to satisfy physiological
requirements. These results are in agreement with those reported by Savory

and Gentla (197

6).

Regarding the dietary fiber source, results in Table 2 indicated that

chicks fed diets containing sunflower meal recorded significantly

(P<0.01)

higher body weight gain and lower feed gain ratio compared with those fed
diets containing berssem hay at 4 and 7 weeks of age. This may be
interpreted on the basis that sunflower meal doesn’t contain anti-nutritional
factors such as beta-glucan and pectin (Rinder, 1994). Therefore, fiber in
sunflower meal may be partially digested and birds used these fractions
through a fermentation process with the help of intestinal microbial flora in the
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cecum. This may resulted in improvements in both BW and FC. However,
berssem hay, contains indigestible polysaccarides (such as, pectin and
cellulose). Fiber constituents such as cellulose (Davork and Bary, 1978) and
pectin (Ricke et al., 1982) depressed growth, whereas wood hemicellulose
extract (Fahey, 1978) and lignin (Rick et al., 1982) stimulated both growth
and feed efficiency.

There were significant interactions between CF levels and dietary
fiber sources for body weight, body weight gain, feed intake and feed
conversion at 4 weeks of age. However, significant interactions between CF
levels and dietary fiber sources for feed conversion was only observed at 7
weeks of age. This indicated that using high fiber level either 7 or 9% CF of
dietary sunflower seed meal had no negative impact on body weight and feed
conversion. However, significant decrease in body weight and inferior feed
conversion were observed using berssem hay. This may be attributed to that
berssem hay contains high level of NDF (53.22%) and cellulose (30.73 %) as
reported by (Nabil, 2002) vs (40 %) NDF and (18.7%) cellulose for sunflower
meal according to Egyptian tables for animal and poultry feedstuffs (2001).

Supplementation of enzyme preparation increased BWG by 3.12 %
and 2.30% and improved FC by 4.05 % and 3.43 % at 4 and 7 weeks of age,
respectively. These results are in a good agreement with those reported by
Gropp and Hashish (1992) who found 3-4% improvement in BWG and FC
over chicks feed diets supplemented with enzyme preparations. Moreover,
addition of enzyme improved the utilization of high fiber ingredients like oat
(Cave et al., 1990) barley (Brenes et al., 1993) and sunflower (Vladimirava et
al., 1998). Also, Soliman et al. (1996) reported that addition of enzymes to
diets containing sunflower meal improved BW and BWG. However, EL-Deek
et al. (1999) reported that optzyme had no additive effect on growth
performance of chicks fed diets containing sunflower meal. Also, the lignin in
berssem hay may decreased the activity of enzyme preparations and caused
slightly improvment in feed conversion. This may be interpreted on the basis
of the results of Fahey et al. (1993) who showed that the phenolic nature of
the lignin itself may act as an inhibitor of the enzymes since most phenalics
are known to be enzyme inhibitors.

Significant  interactions between CF levels and enzyme
supplementations were observed for body weight, body weight gain and feed
intake at 4 weeks of age. The same trend was observed with body weight
and body weight gain at 7 weeks of age.

Mortality rates were within the normal range. Postmortem
investigation indicated no relationship between treatments and mortality rate.

Carcass characteristics:

Percentage of dressing, liver, gizzard, heart, abdominal fat and total
edible parts were not significantly affected by the source of dietary fiber,
levels, or enzyme supplementation. However, chicks fed berssem hay diets
had significantly higher percentage of gizzard than those fed sunflower meal
diets (Table 3). These results are in agreement with these reported by Supic
et al. (1980) who found no significant difference in carcass composition due
to sunflower meal. Also, similar results were obtained by Nabil (2002) with
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berssem hay. Increasing CF level from 2.5 to 7 or 9 % in the present study
had no significant effect on carcass characteristics of broiler chicks. These
results are in an agreement with those reported by Soliman et al. (1996).
However, Abbas (1992) reported that some depression in carcass
characteristics with 9% dietary CF. Data also, revealed that the enzyme
treatment had no adverse influence on carcass characteristics. The present
results agreed with those reported by El-Hussieny et al. (1995) who found
that Kemzyme did not change the dressing percentage, abdominal fat and
total edible parts of broiler chicks.

There were no significant interactions between dietary fiber sources
and either dietary fiber levels or enzyme supplementation for all parameters.

Table (3): Carcass characteristics as affected by different dietary

treatments.
. Abdo- 1. edible
Diets Dressing % Liver %|Gizzard%|Heart %| minal 4

. fat % parts %
Dietary fiber source
Corn/Sunflower 69.01 2.11 1.93° | 0.58 3.18 76.37
Corn/hay 67.55 243 1 2AT | 062 3.09 75.29
Dietary fiber level
2.5% 69.03 2.01 2.05 0.58 3.23 76.23
7% 68.54 2.19 1.94 0.57 3.11 76.07
9% 67.26 2.16 2.18 0.64 3.02 75.19
Enzyme supplementation:
Unsupemented 69.11 2.13 2.08 0.62 3.01 76.78
diets
Supplemented 67.45 2.10 2.03 0.57 3.23 74.88
diets
Interaction
Level x source Ns Ns Ns Ns Ns Ns
Level x enzyme Ns Ns Ns Ns Ns Ns
Level x source X Ns Ns Ns Ns Ns Ns
enzyme

& Dervess Means with no common superscripts within a column are significantly different
(P<0.05).

Blood parameters:

The effect of dietary fiber sources, dietary fiber levels or enzyme
supplementation on some blood constituents of broiler chicks are shown in
Table 4. Results showed insignificant effect of treatments on either total
protein, albumin (A), globulin (G), A/G ratio or cholesterol. However, chicks
fed diet containing sunflower meal had significantly (P<0.05) higher level of
total protein than those fed diets containing berssem hay. Also, there were no
significant interaction between dietary fiber sources and either dietary fiber
levels or enzyme supplementation for all parameters.

The present results agreed with those reported by Songailene et al.
(1988) who reported that the addition of enzyme increased numerically the
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total protein, albumin and globulin. Moreover, Pescatore et al. (1990)
reported that the numerical variations in some blood parameters could be
interpreted due to many factors such as genetics, age, sex, physiological
state, environmental conditions, nutrition factors as well as pathological
factors. Generally, the present values of tested blood protein fractions in
broiler chicks which received different dietary treatments were within the
normal range published by Meluzzi et al. (1992) who reported that reference
values of total protein ranged from 2.58 to 5.22 gm/100 ml and those of
albumin ranged from 1.17 to 2.74 gm/ 100 ml for broiler chicks.

Table (4):Effect of treatments on some blood constituents of broiler
chicks fed different diets.

P orot | Albumin| Globulin | A/G |Cholestera
(g/100mi) (g/ml) |(g/100ml) | (g/100ml) | (mg/100mi)

Dietary fiber source
Corn/Sunflower 413" 1 125 2.88 0.51 231
Corn/hay 5.6a 1.74 3.82 0.49 239
Dietary fiber level
2.5% 4.25 1.54 2.70 0.50 270
7% 5.16 1.42 3.74 0.49 174
9% 5.19 1.54 3.61 0.43 260
Enzyme supplementation:
Unsupplemeted diets 4.51 1.37 3.14 0.51 225
Supplemented diets 5.22 1.62 3.56 0.49 244
Interaction
Level x source Ns Ns Ns Ns Ns
Level x enzyme Ns Ns Ns Ns Ns
Levelxsource x enzyme Ns Ns Ns Ns Ns

abl.. Means with no common superscripts within a column are significantly different
(P<0.05).

Economical efficiency:

Results of eronomical efficiency of broiler chicks fed the experimental

diets are summarized in Table 5. The relative economic efficiency of
diet supplemented with enzyme preparation was slightly superior (100.2 %).
Similar results were reported by Ghazalah et al., (1994) and Soliman et al.,
(1996). However, inclusion of berssem hay in diets decreased the economical
efficiency compared to the control diet. These results agree with those
reported by Soliman et al. (1996) who reported that increasing sunflower
meal in the diets to 25 % decreased economical efficiency. Inclusion of
berssem hay in diets decreased economical efficiency compared to sunflower
diet. Moreover, increasing CF level from 2.5 to 7 or 9 % decreased
economical efficiency.

In conclusion using high level fiber of dietary sunflower meal had no
negative impact on body weight or feed conversion, however a significant
decrease in body weight and feed conversion were observed using high
dietary fiber from berseem hay.
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Table (5):Input-output analysis and economical efficiericy of different

treatments.
-] o = [P @~ = e Qo ] o o
2 |BE|S3ul3oE|SggtuEu |t T | u |55
8 g% |82|0%E |§FE8g sS4 |55 E w o |=W
_— zo 6'.= =a© o.E-Cog gu .60 _g &’
o I o B F z22%
S 1819 40 | 7.276 | 3.851 | 3.288 | 1.250 | 4.538 | 2.738 | 0.603 | 100
2.5%CF
Control
Control . |1.960[ 4.0 | 7.840 | 3.991| 3536 | 1.250 | 4.786 | 3.054 | 0638 | 106

?;:g’gwe‘ 1791| 40 | 7.164 | 3.989 | 3.555 | 1.250 | 4.815 | 2.349 | 0.488 | 81

Sunflower7
%CF + En 1.761 4.0 7.044 | 3.910 | 3.610 | 1.250 | 4.860 | 2.184 | 0.449 | 75

g;‘g’gwe’ 1848| 40 | 7.392 | 4.116 | 3.757 | 1.250 | 5.007 | 2.385 | 0.476 | 79

SunflowerS

oor o en |1807| 40 | 7.228 | 4005|3772 | 1.250 | 5.022 | 2206 | 0439 | 73

E;:é?m 1730] 4.0 | 6920 | 4222 |4.017 | 1.250 | 5.264 | 1.656 | 0.315 | 52

Berssem 5 :

e rEn |1740| 40 | 6.960 | 3.995 | 3.920 | 1.250 | 5170 | 1.790 | 0.346 57

g;:f,fm 1.716| 40 | 6864 | 4.274 | 4.402 | 1.250 | 5.652 | 1.212 | 0.214 | 35

Berssem

ey 1728 40 | 6912 |4.135 | 4.382 | 1.250 | 5632 | 1.280 | 0.227 | 38
Control + | Sunflo| Berseem |2.5%C |7%C .

Overall effect Control enzyme et hay B F 9%CF

EEOEIERNTY |y 0420 | 0516 | 0390 |o0620 0'30 0.340

Relative economical

it 100 100.24 100 0.76 100 | 65 55
REFERENCES

Abbas, A.M. (1992). Effect of dietary fiber on broiler performance. J. Agric.
Sci. Mansoura Univ., 17: 3165- 3173.

Association of Official Analytical Chemists. (A.O.A.C) (1990). Official
Methods of Analysis, 15" Edition Association of Official Analytical
Chemists, Washington, D.C.

Brenes, A.. M. Smith; W. Guenter and R.R. Marquardt (1993). Effect of
enzyme supplementation on the performance and digestive tract size
of broiler chickens fed wheat and barley. Poultry Sci., 72: 1731-1739.

Cave, N. A.; P.J. Wood and V.D. Burows (1990). The nutritive value of
naked oats for broiler chicks as affected by dietary addition of oat
gum, enzyme, antibiotic, bile salt and fat-soluble vitamins. Canadian
J.of Animal Sci., 70: 623-633.

6704



J. Agric. Sci. Mansoura Univ., 27(10), October, 2002

Davorak,R.A. and D. J. Bray (1978). Influence of cellulose and ambient

temperature on feed intake and growth of chicks. Poultry Sci., 57:
. 1351-1354.

Deaton, JW.; L.F. Kubena; F.N. Reece and B.D. Lott (1977). Effect of
dietary fiber on the performance of laying hens. Br. Poult. Sci., 18:711-
714.

Deaton, J.W.; J.I. McNaughton and D. Burdick (1979). High fiber sunflower
meal as a replacement for soybean meal in layer diets. Br. Poult. Sci.,
20:159-162.

Doumas, B.T. (1971). Automated Analysis Boehinger Mannhem. Clin. Chem.
Acta., 31: 87.

Duncan, D.B. (1955). Multiple Range and Multiple F Test. Biometrics, 11: 1-
42.

EL-Deek, A.A.; M, Osman; A.M. Abaza; A.Y. Attia and A.M. Khalaf (1999).
Inclusion of sunflower meal and commercial enzymes to egg type
strain ration during growth period. 2-Effects on sexual maturity, laying
performance, internal egg and shell qualities and economic returns.
Egypt. Poultry Sci. J. (Ill): 549-567.

EL-Hussieny, O.M.; A/A. Ghazalah; H.M. Fayek and S. Abou EL-Wafa
(1995).Enzyme preparations, growth promoters and rumen content in-
broiler diets. Egypt. Poultry Sci. J., 15:205-232.

Fahey, G.C. (1978). Evaluation of chemical fractions isolated from wood
hemicellulose extracts. Nut. Rep. Int. 17:1-8.

Fahy, G. S.; L.D. Bourquin; E. C. Titgemeyer and D. G. Atweel (1993). Post
harvest treatments of fiberous feedstuffs to improve their nutritive
value. Forge cell wall structure and digestibility. P. 715-766. Modison,
WI. 53711, USA.

Feed Composition Tables for animal and Poultry Feedstuffs (2001).
Technical Bulletin Nr.1. Edited by Central Lab for Food and Feed
Agricultural Research Center, Ministry of Agriculture, Egypt.

Fetwl, R. and S. Fox (1978)" Practical Poultry Feeding”. ELBS edition
published by Latimer trend and company LTd. Great Britian.

Ghazalah, A. A.; O. H. El-Husseiney; H. M. Fayek and S. Abou El-Wafa
(1994). Influence of enzyme preparations and growth promotors on
broiler performance. The second Scientific Conf. on Poultry, Sept. Kafr
El-Sheikh, Egypt.

Gropp, J.M and M. S. Hashish (1992). Effect of carbohydrate splitting
enzyme preparation and growth perimeter on growth and feed
efficiency of broilers fed a diet containing 30% rye seed. Egypt. Poutry
Sci. J., 12:377-397.

Hedge, S.N.; B.A. Rolls; A. Turvey and M.E. Coates (1978). The effect of
dietary fiber from different sources a growth factor in wheat bran. Br.
J. Nutr., 40:63-69.

Holder, D.P. (1980). Use of clover in broiler starter rations. Poult. Sci.,
59:2355-2357.

Meluzzi, A.; G. Primiceri; R. Glordani and G. Fabris (1992). Determination of
blood constituents reference values in broilers. Poultry Sci., 71: 337-
345.

6705



Abou El-Wafa, S.

Nabil, M. (2002). Improvement of the utilization of some feed ingredients
with high contents of fiber in poultry diets. Ph.D. Thesis, University of
Ain-Shams.

National Research Council-NRC, (1994). Nutrient Requirements of Poultry.
o™ revised edition. Nat., Acad. Press, Washington D.C.

Pescatore, A.J; K. Jackson; T.H. Johnson and W K. Pfoff (1990). Influence
of barley-based diets on egg cholesterol content and production of two
strains of laying hens. Poult. Sci., 69 supplement 1:183.

Raharjo,V.C.; P.R. Cheeke; G.H. Arscott and J.M. Burke (1987).
Performance of broiler chicks fed giricidia leaf meal. Nitrogen-Fixing.
Tree Research- Reports. 5:44-45.

Ricke, S.C.; P.J. Vanderaar; G.C. Fahey and L.L. Berger (1982).Influence of
dietary fibers on performance and fermentation characteristics of gut
contents from growing chicks. Poultry Sci., 61 :1335-1343.

Rinder, (1994). Symposium Central Soya Overseas Company cooperation
with Agricon Company, April, 1994. Cairo, Egypt.

SAS Institute (1990). SAS Institute User's Guide: Statistics. Version 5
Edition. SAS Institute Inc., Cary, NC.

Savory, C.J. and M.J. Gentla (1976). Changes in food intake and gut size in
Japanese Quail in response to manipulation of dietary fiber content.
Br. Poult. Sci.,17:571-580.

Sibbald, I.R.; J.P. Bowland; A.R. Robblee and R.T. Berg (1957). The
influence of nitrogen source on the food intake and nitrogen retention
of weaning rats. J. Nutr., 62:185-200.

Siedel, J., (1983).Test combination of cholesterol Clin. Chem. 29:1075.

Soliman, A.Z.; |. H. Hassan; S. Abou EL-Wafa and A.G. Abdallah (1996).
Utilization of high fiber sunflower meal with/without commercial
enzymes or stabilized rumen extract in broiler diets. Egypt Poultry Sci.
J., 16: 51-57.

Songailene, A.; V. Semashke and S. Danyus (1988). Comparative effects of
multiple enzyme formulas and enzyme preparations proto sulitilin G3x
and lysozyme G3x on productivity of broilers. Nauchuye Trudy Vuzov
Litovskoi SSR, Biologiya, 26, 45-47. Nutr. Abs. And Rev. Ser.B, 1989,
59:482.

Supic, B.; C. Visnigic; |. Delic; G. Bejin; R. Rede and V. Prebis (1980).
Quality of meat of broilers in relation to the source of dietary protein.
Nutr. Abs., and Rev., Ser. B., vol. $1,No. 6:427.

Viadimirava, L.: S. Surdzhijzska; K. Van and E. Beek (1998). Study on
combined fodder for broiler chickens with high inclusion of sunflower
expeller and supplement of kemzym H.F.Zhivotnov dni-Nauki
(Bulgaria) Animal Sci., 35:25-30.

Weichselbaum, T. E. (1946). Test combination of total protein. Amer. J. Clin.
Path., 16:40.

6706



_J. Agric. Sci. Mansoura Univ., 27(10), October, 2002

Cliay ALY 1) o La30 G e Ailide Sl ghay Jobaa L3l
palll zlaa 8 aal) Gl g<a g Aoyl

el pl ) Al A sxe — Ugh g £Mua
.ﬂ—ib—ui.ﬂi—i.pl_;ﬂ&M}y—@lﬁic&‘_}lﬁm.\‘u

(ool ety el e Caud) GUIYI (e (3 00me il Cings dadall 034 Cy ol
J—aniia) as el jmatie dil) ey Ulsl aa (%A 5V ¢ ¥,0) GUIYI Ca il glase SO0
Ao pana S LS Wilan VY (o Gy py ee gy SIS AL a3 kil (s _leS s 30
Bl )18 5 LS Te e ¢ Wla iy %Y e ool dile & gial D2 8e (A DS £
oany gl Clieay Lalai®) eliSlly SN Jigadl delaay paasl (339 OS5 cile pa/2Bas
cadll S ySa
:g.ﬁi oLl G i
p—ssad) Oy (b 5 sina paliadl D) A 3 %S J Y D Y,0 e Lladl GV (o g 30l el
eated € jae (4 SIS gadll Jalaay llgiiall eldall L3a8 Dl Laby L Aalaisy) 50 LS
sl Vb see (SN Jygatll dalaay pasadl 5 mend ) 3D I Y ALl

gl G, ol ol el pulll dle S Jle (5 a3 G e 33l aaladl & ekl
.ﬁ..-_)g.\l ) e slieal T

O pladiud ey Y Al g1 lad) LYY 5 ey saeans all G5 gSay dagdl clie jiT A
rosadll e S e 2 ) FAN Ll LalaTY 3USH JB 30l g Al

AL A Gl Qi GUIYY (e Tlle il iy uall) Lo ual ladiul of Al a3a e alituy
dtlas (3 3305 puaad) 03 alial Baa o) Wiy 30 Jygadl abaay pusndl (3 ol e
el O3 Sl a3 gl

6707



