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ABSTRACT: This trial was conducted to evaluate the use of corn gluten
feed CGF) as a feed ingredient in laying hens diets in terms of chemical
composition, amino acids content, metabolizable endvify)(In addition,

the productive performance and economical efficiency ofLkhe White
Laying hens (\WB6) were alsodetermined A total of 144 hens were
distributed into six equal groups of 24 birds in 6 replicaté4 hens each.
Hens were housed in similar environmental, nagerial and hygienic
conditions The firstgroup wasfed on basal diet (control), whereas other
groups were fed on diets containing dietary CGPat, 8, 12, 16 and 20%
with phytase addition, which was incorporated at 300 FTU/kg. Diets were
formulated © be isenitrogenous (18.5% CP) and isaloric (2850
kcal/kg).

Main results could be summarized as follows:
1. Evaluation ofCGF indicated a ME value of 1850 kcal/kg.

2. Hens fed dietary CGF up to 20% with phytase showed no deleterious
effects on egg produot, egg weights, feed consumption, feed
conversion ratio and egg masand egg quality parameters. The
opposite was true with yolk index, Haugh units, breaking force and
dry shell weight which were significantly (¢0.05) decreased by
feeding CGF (20%).

3. Yolk total lipids and cholesterol were not significantly affected by
any of the dietary treatments.
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4. Calcium and phosphorus excretion reduction could be achieved by
feeding CGF (20%) with phytase when comparedhit bf the
control (6.16 vs. 5.93% for Ca, and 2.20 vs. 1.95% for P).

5. Feeding cost was reduced by incorporating CGF udl@6 plus
phytase by abol&.87®%6 than that of the control.

It could be concluded that CGF 26% with phytasemight be suitable as
untraditional feed ingredient for laying hens diefdso, in addition to the
fact that CGFhas a moderate protein and low energy contents, phytase
supplementation could be a helpful tool that may plays an important role
regardingpotential pollution hazards

INTRODUCTION

A considerable attention has been paid to use unconventional feedstuffs
which could be used as cheap sources of energy and protein in formulating
poultry diets. The increment of corn gluten feed productionaraduct of
the wet milling irdustry, and its potential as a feedstuff for poultry may be a
feasible solution to minimize the problem of fest which represents 65%
of the total production costs

It is well known that phosphorus from plant source is only4G%
available (Pernegt al., 1993) as well as large portion of the phosphorus is
organically bound in the form of phytate which can complex with several
cations such as Ca, Mg, Zn, Fe, K anda&Suwvell asamino acids (Fretzdorff
et al., 1995 and Ravindraet al., 1998). Becaus®f the low amount of
endogenous phytase secreted by the gastrointestinal tracts of birds, the use
of phytate P is negligible (Sebastianal.,1998). So, nutritionists provide a
margin of safety for phosphorus (P) by incorporating microbial phytase into
poultry diets in order to enable assimilation of the phosphorus found in feed
ingredients and diminishes the amount of phosphate in the manure and
subsequentlyreleasedto the environment (Wodzinski and Ullah, 1996)
without compromising production performan(Keshavarz, 2000).

Early reports in this regard, Punna and Roland (1999) revealed that
supplemental phytase at 300 units /kg diet was effective to overcome all the
adverse effects of 0.1% nonphytate phosphorus on performance during the
growing and layng periods. Carlos and Edwards (1998) reported that the
use of 600 unit phytase /kg of a lowP layer diet (0.33% total P)
significantly improved eggmpduction and its specific gravity. Van der Klis
et al.,(1996) and Parsons (1999) reported that afisigf Pdeficiercy were
alleviated in the presence of 100 unit phytase/ kg diet in lomgrm
experiments. Also, Um and Paik (1999) reported that egg production
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performance of hens fed diets containing 0.37, 0.24 and 0.12%hytete
phosphorus (NPR)lus 500 unit phytase/kg digtasgreater or equal to that
of the control group that was fed diet of 0.37% NPP without phytase.

Boling et al., (2000) revealed thatliets supplemented withhgtase
supported optimal egg production without adverse effect. Jahal
Scheideler (2001) reported that supplementation of corn soybean meal diets
for laying hens with phytase at 250 or 300 urkf improved feed
conversiorratio, egg mass and elicited a favorable effected shell quality and
egg components for hens fed @wl non - phytate phosphorus (0.1%).
Additionally, Keshavarz (2003) reported that level of supplementary
phytase ( 300 unit phytase /kg diet) was more effective than that of the
lower level (150 units) in restoring the performance of laying hens fed low
P diets (0.25, 0.20 or 0.15%)compared with that of the control (0.45% P
diet). Moreover,Lim et al.,(2003) found that supplementation of microbial
phytase at level 30BTU/kg can improve egg production and decrease the
number of broken and soft egg®g@uced as well as P excretion.

The present tal wasconductedto investigate the influence of dietary
CGF supplemented dietand phytase addition on productive performance,
egg quality parameters, manuo®ntents of Ca and P and economic
efficiencyof laying hens

MATERIALS AND METHODS

The currenttrial was carried out at the 20illion eggs project Ministry
of Agriculture andcompletedat the Poultry Research Center, Faculty of
Agriculture, Alexandria Universitythrough out the successive years of
2000/ 2001

Corn Gluten FeedEvaluation:

Proximate analysis ofCGF, purchased from National Company for
Maize Products was determined according to the methods of (AOAC,
1985). Amino acids profile was performed by -+exchange
chromatography (Spackmast al, 1958 and Spitz, 1973Metabolizable
energy ME) of the tested material was conducted by the method of Vorha
et al.,(1982) as follows:

ME = ME (kcal/g) basal dietME (Kcal/q) tested diét ME (Kcal/g) basal diet
(g. tested materiaf tested diet)
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Experimental design and diets:

One hundred forty four, 3®eels of age, Hy Line W-36" White
Laying Hens were used in 2%veek experimentHens were randomly
distributed into six equal groups of 24 hens each (six replicates of four birds
each) and housed in 5640 x 50 cm wire cage i@ light and temperature
controlled house. General management was followed according to the
breedemrmanagement guid&xperimental diets were formulatedilizing 6
dietary levels Q, 4, 8, 12, 16 and 20%) oEGF as one of the diets
ingredients plus phytaséi N a t (P whizls was supplemergd at (300
FTU/KQ).

Experimental diets were formulated to contain almost the same protein
and ME values as the control di@omposition and calculated analysis of
experimatal diets are shown ifTable 1). Feed@onsumptiorwas provided
according to flock management guide and water was prowadelibitum
throughout the production period (8259 weekwf age.

Performance and Egg Quality Parameters:

Individual body weiglt wererecorded at the beginning and at the end
of the experiment. Eggs were daily collected and individually weighed.
Mortality was also recorded dailffgg mass was calculated by multiplying
egg production by average egg weight. Feedsumptionwas monlly
determinedand feed conversioratio was calculated for each intervahd
for the whole experimental perigd82 to 59 weeks of age)

Egg quality measurements were performed at 43, 51 and 59 weeks of
age on egg produced through three days, where thesé& eggs per
replicate were randomly collected. Shape and yolk index were determined
according to Romanoff and Romanoff (1949). Egg shell thickness was
measured using a micrometer to the nearest 0.01 mm at the edfgafor.
yolk visual color score was dmtnined by matching the yolk with one of the
15 bands of the 1961, Roche Improved Yolk Color Fimell weight per
unit of surface area (SWUSA) was then calculated according to the equation
of Carter (1975). SWUSA (mg/dn= (SW "mg" x 1000)/ SA "cAi.
Suiface area (SA) was calculated by the equation of #ianth and
Ousterhout (1982) as follow: SA (&= 2.978 x (fresh egg weidh®®9.

Yolk total lipids and cholesterol were determined by using commercial
kits according to the method of fisher and Leeefll957) and Allairet al.,
(1974). Fatty acids of yolk were carried out by gas liquid chromatography
(GLC) according to the procedure of Radwan (1978).

2 Natupho$ a product of BASF, 100 Campus Drive 0793@rham Park, NJ
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At the end of the experimeat 59 weeks of age, three pooled samples of
excreta voided from each gno were takerno determine CandP contents
according tothe AOAC, (198% procedure Also, feeding cost/ egg was
calculated for each treatment and relative feeding cost was calculated in
relation to the control treatment.

Analysis of variance was perfoed using SAS software computer
program (SAS, 19 and Duncands new multiple ran
means differences if a significant probability value was obtained.

RESULTS AND DISCUSSION
Corn Gluten FeedEvaluation:

Results of the chemical compositi of CGFshowedthat moisture and
crude fibercontentwere about 1.1 fold over #n NRC (1994)analysis
However,dry matter, crude ptein and fat were lowed by 1.1, 14.3 and
20% thanthose ofNRC (1994) respectivelyTable 2). These differences in
the chemical composition may be related to the proportion of germ, if any,
added back to the bran during the wet milling process (Castanauh,
1990). It is worth noting that the low protein content (18%) in CGF was
associated with higher concentratiomdfogen free extract (53%).

These results were in agreement with findiref Wu, (1996) who
suggested that nutrientomposition of C& played an important part in the
nutritional potential of formulating hens diets. The ME value reported
herein (1850 kal/kg) was higher than & reported by (Mattersoet al.,
1965) while it was lower than #tt of Bayleyet al.,(1971) which was 2067
kcal’kg and NRC (1984being 1944 kcal/kg.Results of Castanoet al.,
(1990) suggested that CGF has a moderate proteitent and low energy
level that may be suitable as an ingredient for laying hen diets.

Amino acicks content of CGF Table 2) indicated thatGlycine, Iso
leucine, Phenylalanine Lysine, Tryptophan, andvaline were higher than
thoseof NRC (1994). Whereadyiethionine, Arginine and Histidingvere
slightly lower. These variationmaight be a result ahe difference in protein
content of various lots processttht containdifferent proportion of germ,
gluten meal and/or bran.

Laying Hens Performance:

Hensviability during studied production peridtbm 32 to 59 weekdor
all experimental groupsas very goodas mortality was zero

Results of body weigh, gain, egg production, weights, mass, feed
consumption and feed conversion ratio for all different expantal groups
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are presented in (Table 3). Although each CGF dietary inclusion level plus
phytase supplementation had no significant effects on body weights and/ or
gains, a slight increase was noted in this resgéus. result is in agreement
with those rported by Carlos and Edwards, (1998); Um and Paik, (1999)
and Metwally, (2006) whoeported a improvementin growth performance

due toincorporatemicrobial phytasénto laying hens diets.

Increasing CGF inclusion levels up to 20% plus phytase addition
decreased values of egg production, weights, and egg mass, wériemot
significant reductionsCurrentresultspositively correlate with findings of
Castanoret al., (1990) who revealed that CGF inclusion had no negative
effect on egg production as comed to those given the control diet. Also,
no significant difference was observed in egg produgignecentof hens fed
phytase supplemented di¢Metwally, 2006).

The negative response of feed consumption as laying hens were fed the
20% CGF diet plus pftase altered those values of feed conversion ratio, but
without any significance. So, it could be concluded that dietary CFG
inclusion with phytase addition might have a neutral effect on hen's appetite.
These findingssupport thoseof (Gordon and Roland1998 Carlos and
Edwards 1998 Um and Paik 1999 Jalal and Scheideler2001;, and
Metwally 2006) whoreportedbeneficial effects of dietary supplementation
with phytase on feed intake and feed conversion ratio of laying hens.

Egg Quality Traits:

As noked from (Tables 4 & 5), there were no significant effects noted on
wet and/ or dry egg components (percent of yolk, aloumen and shell) except
that of the dry shell percent, which was decreased with both age and dietary
CGF inclusion levels plus phytase fieasing as compared to that of the
control group.Along following a similar manner, all values of egg shape
index, yolk color, shell thickness, SWUSA, specific gravity, yolk total
cholesterol and lipids were affected by dietary treatments. The opposite was
true with yolk index and shell breaking force, which was affected by
increasing CGF dietary levels up to 20% with phytase supplementation.

There are inconsistencies in literature regardidigtary phytase
supplementatioeffect on egg shell quality. Seat investigators reported a
beneficial effect of dietaryphytasesupplementation on egg shell quality
(Carlos and Edwards, 199Bunna and Roland, 1998nd Metwally,2005),
whereasother reports suggestedno beneficial effect (Coon and Lesske
1999 andParsons, 19990n the other han@n adverse effect was recorded
as a result of dietary phytase supplementgtibm and Paik, 1999).
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In regardto differences between the fatty acids composition of yolk in
(Table®), it is clear that feeding CGF up to 2@gnificantly increase@® O
0.05) palmetic and linoleic acids concentrations of egg yolk compared with
those of the contrplwhile the opposite was true with tilad other fatty acids
determined. Thisuuportsresults of Sim and qui, (1995) who reportéedtt
yolk lipids composition synthesis on a combination of liver lipids synthesis,
hepatic uptake and the incorporation of lipids components from diets.

Calcium and phosphorus composition of manure:

None of CGF inclusion lev® with phytase addition (Tad¥)
significantly changed Ca and P content of mantiteese results areell
coordinatedwith those of(Um andPaik 1999 Keshavarz, 200@nd El-
Husseinyet al.,2006 who reported that retention of Ca and P were greater
(P O0.05) in phytase supplemented groups. A reductioR isfparticularly
importantin relation topotential environmentalpo | | uti on of henos
by using microbial phytase in layer diets without compromising production
performance.

Economical evaluaion:

Economical evaluatiofor different CGF dietsto laying hendietswith
phytase supplementation is shown(irable 9). It is clear that hens of the
control group consumed more feed, thus it had the highest feed cost.
Consequently, feeding diets caming CGF up to 16% plus phytase
supplementation is beneficial to improve the relative feeding cost/ egg by
about 3.87% compared to that of the control group.
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Table (1) Composition and chemical analysis athe experimental diets

Ingredients Corn gluten feed (%)

0 4 8 12 16 20
Corn yellow 53.0 48.92 44.84 40.76 36.68 32.80
Soybean meal (44%) 31.710 30.86 30.02 29.18 28.34 27.90
Corn gluten feed 4.00 8.00 12.00 16.00 20.00
Vegetable oll 3.96 4.88 5.80 6.72 7.64 8.56
Bone meal 2.70 2.70 2.70 2.70 2.70 2.70
Limestone 7.48 7.48 7.48 7.48 7.48 7.48
L-Lysine
DL -Methionine 0.158 0.159 0.160 0.160 0.161 0.162
Premix* 0.300 0.300 0.300 0.300 0.300 0.300
NaCl 0.503 0.503 0.503 0.503 0.503 0.503
Sand 0.199 0.198 0.197 0.197 0.196 0.195
Total 100.00 100.00 100.00 100.00 10000 10000
Calculated values, (%):
Crude protein 18.510 18.510 18.510 18.5® 1850 18.5®M
M.E. kcal/kg 2,851 2,851 2,851 2,851 2,851 2,851
Ca, 3.5 3.5 3.500 3.59 3.590 3.560
Available P. 0.496 0.496 0.496 0.496 0.496 0.496
Total P. 0.722 0.733 0.743 0.753 0.763 0.773
Methionine 0.480 0.480 0.480 0.480 0.480 0.480
Lysine 1.0 1.0 1.0 1.0 1.00 1.0
Fat 6.312 7.352 8.3 9.4 1040 11.50
Fiber 2.960 3.2 3.480 3.7 3.990 4.29

lvitamins and minerals premix provides per kilogram of dig608 IU vitamin A, 11.0 U
vitamin E, 1.1 mg menadione (as menadione sodium bisulfifgd0UCU vitamin D3, 4.4 mg
riboflavin, 12 mg Ca pantothenate, 44 mg nicotinic adill mg choline chloride, 12.4y
vitamin B12, 2.2 mg vitamin B6, 2.2 mg thiamin (as thiamin mononitrate), 0.55 mg folic acid,
0.11 mg dbiotin. Trace mineral (mg per kilogram of diet). 60 mg Mn, 50 mg Zn, 30 mg Fe, 5
mg Cu, 3 mg Se.
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Table (2). Chemical composition and amino acids contert of corn

gluten feed
Composition, % CGF? NRC?
Dry matter 89 90
Moisture 11 10
Crude protein 18 21
Crude fiber 9 8
Crude fat 2 2.5
Ash 7
Nitrogen free extract 53
ME (Kcal/Kg) 1,850 1,750
Amino Acids:
Arginine 0.8 1.01
Glutamic acid 4.3
Glycine 1.0 079
Histidine 0.6 0.71
Isoleucine 1.3 0.65
Leucine 2.7 1.89
Lysine 0.8 0.63
Methionine 0.3 0.45
Phenylalaninie 1.0 0.58
Threonine 0.8 0.89
Tryptophan 0.2 0.10
Valine 1.3 0.05
g/100 g tue protein 2CGF: Corn gluten feed SNRC (1994)
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Table (3): Effect of feeding different levels of (CGF) plus phytase on production traits of Hy-Line
: White laying hens from 32-59 weeks of age.

Period CGF' (%)
{Wks) 0 4 8 12 16 20
Body weights (g.)
32 1138.88+0.6 1140.46+0.8 1140.8320.7 1141.6740.7 1141,08+0.9 1140.430+0.6
59 1296.9047.2 1297.95 9.1 1299.89+9.7 1299.95+7.1 1297.77£10.8 1299.01£7.5
Weight gains (g.)
32-59 15802443 157.4919.1 159.06£7.8 158.28+7.2 156.6918.1 158.58+6.1
Feed consumption (g.) ,
32-47 100.542.2 99.6+2.0 99.7+£2.1 99.7+2.1 99.31£2.0 99.1£1.9
48-59 101.242.1 100.242.2 99.8+2.0 99.4+1.9 99,0+2.0 98.1+1.8
Feed conversion ratio
32-47 1.90+0.2 1.86+0.2 1.96+0.1 1.91+0.2 1.9310.1 " 1.9140.2
48-59 2.1610.2 2.03+0.2 2.12+0.3 2.08+0.2 2.03+0.2 2.17£0.2
Egg production (%) :
32-47 81.49+0.8 81.59+1.6 80.52x1.6 82.39+0.8 82.19+1.4 81.9441.0
48-59  77.31+1.8"  81.25+0.9* 77.22+2.2'"  78.82+2.2"  80.28+1.3"  74.91+1.1°
Egg weights (g.)
32-47 63.33+0.7 04.49+0.6 62.03+£0.8 62.08+0.6 61.3940.8 62.23+0.7
48-59 60.46%0.8 60.86+0.6 61.02+£0.7 60.96+0.7 61.06+0.7 60.44+0.7
Egg mass (g./ hen/ day) : : :
32-47 51.58+0.5 52.62+0.9 49.99+1 .5 51.1320.6 50.49+1.4 50.960.6
48-59 46.74+1.2 49.47+0.7 47 18x1.7 47.99+1.7 49.06£1.2 4528+1.1

**heans within a row with no common superscripts differ significantly (P < 0.05).

' CGF: Corn gluten feed
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