Ragab, M. S. and Hassan, H. A. (2007). Effects of using dried

Egyptian clover and orange peels as natural feed additives on egg
production, egg quality and immune response of laying hens. Fayoum J.

Agric. Res. & Dev., 21: 188-205



EFFECTS OF USING DRIED EGYPTIAN CLOVER
AND ORANGE PEELS AS NATURAL FEED
ADDITIVES ON EGG PRODUCTION EGG QUALITY
AND IMMUNE RESPONSE OF LAYING HENS

Mona S. Ragab and Hanan A. Hassan
Poultry Dept., Faculty of Agriculture, Fayoum UniFayoum,

Egypt.
Abstract :

The experimental work of the present study wasiedrout at the Poultry
Research Station, Poultry Department, Faculty oficddfure, Fayoum University.
This experiment was conducted for 11 weeks to sthdyeffect of Egyptian clover
dry leaves and orange peels as natural feed agsli(NFA) on laying hens. A total
number of 108 Hy- Line W- 36 laying hens 49 weekbwere used. The hens were
randomly distributed into 9 groups of 12 birds edeach group was subdivided into
12 replicates (one hen / replicate) and assignedoraly for one of the experimental
diets.

The experimental treatments were as follows:-

1. Hens were fed the basal or control diet (D1).

2. Hens were fed D1+ 0.2% Egyptian clover dry lsa\E&CL).
3. Hens were fed D1+ 0.4% ECL.

4. Hens were fed D1+ 0.2% dry orange peel (OP).

5. Hens were fed D1+ 0.4 % OP.

6. Hens were fed D1+ 0.2% ECL+ 0.2% OP.

7. Hens were fed D1+ 0.2% ECL+ 0.4 % OP.

8. Hens were fed D1+ 0.4% ECL + 0.2% OP.

9. Hens were fed D1+ 0.4% ECL+ 0.4 % OP.

Results obtained could be summarized in the followg:

1. There were insignificant differences among treatsiem productive
performance except, egg weight (EW). It is cleat faying hens fed diet 8
(containing 0.4 ECL+0.2 OP) had higher EW, wherdasse fed control diet
had lower EW during the experimental period (48Q@oveeks of age).

2. No significant differences in egg quality amongdi#itary treatments except,
yolk color, shape index% and Haugh unit. It is clisat laying hens fed diet
9 (containing 0.4 ECL +0.4 OP) had higher yolk cplens fed diet 7 (0.2
ECL+0.4 OP) had higher shape index%, hens fed cdiet had higher
Haugh unit

3. The results of serum constituents indicated thatA Nsupplementation
significantly affected triglycerides, AST and ALBlues.

4. There is insignificant effects on immune responseaaresult to NFA
supplementation was found in laying hen diets tphout the whole
experimental period.

5. Hens fed diet 2 (containing 0.20 ECL) gave the lkeesnomical and relative
efficiency values being 1.429 and 110.6 %, respelstifollowed by hens fed
diet 7 (0.2 ECL+ 0.4 OP) (1.345 and 104.1%, respely), diet 6 (0.2 ECL+
0.2 OP) and than by diet 5 (0.4 OP), all of whick auperior compared to



the control diet.
In conclusion, the best performance was seen when 0.20 ECL12dE©OL+ 0.4 OP or
0.2 ECL+ 0.2 OP were incorporated as feed additivelying diets as it gave the
best economical and relative efficiency values
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INTRODUCTION

Waste materials from a wide range of agro-induspracesses
may be used as the substrates for microbial gratwdreby resulting in
upgrading of the waste or the synthesis of valuddyigroducts. The
bulk of the wastes from agriculture or food procagsare not suitable
for food, a significant proportion (30-70%) of tkhey weight of these
wastes are carbohydrates other than cellllléseage, 1979).

Citrus juice processing is one of the more impurtéood
industries in the world. It produces an enormouantjty of processing
residue(Ting and Rouseff, 1983) This constitutes about 50% of the
weight and thus provides an excellent model forpfmeluction of value-
added products. The peel and other by-productslaneately dried and
marketed as a cattle feed.

Orange peel contains high concentrations of phefiénthey,
2004). Its extract contains significant amount of betestene(Ghazi,
1999) and is a good source of vitamin (Rinzler, 1990). Citrus peel
consists of significant antioxidant activity compaig that attributable to
minor-occurring flavonegManthey, 2004 and Anagnostopoulouet
al., 2005).Hesperidins, the most important flavanone of oeapeel, has
antioxidant and diuretic effects in rat&royer, 1986; Galati et al.,
1996 and Tirkey et al., 2005). Furthermore, its constituents may
counteract enzymatic lipid peroxidation procesgbkambo et al.,
2000).

Ascorbic acid plays a modulating role during strén guinea
pigs (Odumosu, 1982). Also, it has a positive effect on broiler
performance raised under hot climate with low maytgSkrivanova et
al., 1999 and Al-Homaidan, 2000jnd a synergistic antioxidant effect
(Mahfouz et al., 1997). Vitamin C or polyphenols increased the
antioxidant enzymes in red blood cel({®ragsted et al., 2001).
Therefore, it can influence the blood concentratbrfibronectin which
may be related either directly or indirectly tolagen metabolisnfHsu
et al., 1999). Furthermore, it play a role in lowering viral ayenicity
and protection as well as enhancement of the imnayséem of the
infected rabbit¢Elghaffar et al., 2000).



Flavonoids are plant pigments able to inhibit ofl knany
bacterial strains, to destroy some pathogenic poatcand to scavenge
free radicals. Yet, their toxicity to animal cakslow. Citrus by-products
are rich in Esperidin, Eriocitrin and Narirutinaflanones with immune
modulating properties. A great problem in poulegding is the control
of animal infections such as coccidiosis, whichlddae faced by natural
products other than drugs.

Hasin et al.(2006) studied the chemical composition of dry
orange peel. They found that dry orange peel coethinutrient
compounds on dry matter basis; moisture (12.6%), (&B%), EE
(3.7%), CF (20.0%), NFE (55.1%), ash (3.0%), Cadgy. total
phosphorus (0.30) and total xanthophylis mg/Kg@33.

The color of egg yolk is very much important fornsamers’
satisfaction and consumers all over the world uguyakfer yolk color
ranging from golden yellow to orange, i.e. mid w@ay high on the
Roche Yolk color scale (RYC) as describedvaylleumiler (1969).

Currently, poultry industry in many countries ofettworld is
facing a problem of desirable egg yolk pigmentatitdany poultry
farms could not obtain desirable degree of egg yaélor
(Brahmakshatriya and Shrivastava, 1978).The color of egg yolk is
produced by carotenoid pigments, specially by xapilyll which is
present in the natural poultry feeds like maizecelne, grasses,
tomatoes, carrots, algae etc. xanthophyll is at&md in marigold and
orange skin. Yellow corn, in addition to energy @, also supplies
xanthophyll pigment for chicken.

On the basis of the available evidence from quantg studies,
the Animal Nutrition committee on of thgational Research Council
(1994)has estimated the vitamin A requirements to bé&130. units/kg
of diet for growing chickens and 400 I.U. unitstkigdiet for laying and
breeding hens.

Alfalfa is a readily available, high protein, hidiber feedstuff
with one of the slowest rates of passage throughGhsysten{Garcia
et al., 2000). Alfalfa is well balanced in amino acids and riam i
vitamins, carotenoids and xanthophylls that give poultry asses their
desirable yellow colofPonte et al., 2004). Alfalfa also contains high
levels (2 to 3% of DM) of saponins, which have bsbown to have
hypocholesterolemic, anticarcinogenic, antiinflanmoma ~ and
antioxidant properties(Klita et al., 1996). Alfalfa is extremely
advantageous due to the fermentation propertieebgl microflora that
are capable of limitingn vitro growth ofSalmonella Typhimurium when
alfalfa is presen{Donalsonet al., 2004 a,b).The chemical composition



of alfalfa leaf meal (dry). They found that dryadf leaf meal contained
nutrient compounds on dry matter basis; moisturé%3, CP (20.0%),
EE (3.5%), CF (21.0%), NFE (37.0%), ash (10.5%), (C45), total
phosphorus (0.27), accordingWoS. Feed Grain Council (1994).

Therefore, the present experiment was conductestudy the
effect of Egyptian clover dry leaves and orangelgpes natural feed
additives (NFA) on egg production egg quality amanune response of
laying hens.

MATERIALS AND METHODS

The experimental work of the present study wasedwut at the
Poultry Research Station, Poultry Department, Fgoofl Agriculture,
Fayoum University from April to July 2003. Chemicahalyses were
performed in the laboratories of the same depattraecording to the
procedures outlined 4.0O.A.C. (1990).

A total number of 108 Hy- Line W- 36 laying hens w8eks old
were reared under the same management conditioaggrproduction
batteries. The hens were randomly distributed éhggroups of 12 birds
each. Each group was subdivided into 12 replic@es hen / replicate)
and assigned randomly for one of the experimen&sdThe basal diet
was formulated to satisfy nutrient requirementsaging hens according
to the strain catalog recommendation (14.7 CP%2avd ME, K cal /
KQg).

The experimental treatments were as follows:-

Hens were fed the basal or control diet (D1).

Hens were fed D1+ 0.2% Egyptian clover dry lsafECL).
Hens were fed D1+ 0.4% ECL.

Hens were fed D1+ 0.2% dry orange peel (OP).

Hens were fed D1+ 0.4 % OP.

Hens were fed D1+ 0.2% ECL+ 0.2% OP.

Hens were fed D1+ 0.2% ECL+ 0.4 % OP.

Hens were fed D1+ 0.4% ECL + 0.2% OP.

Hens were fed D1+ 0.4% ECL+ 0.4 % OP.

The by-product used in the present trial consistethe residue
from the orange juice industry, then spread onearclfloor for sun
drying. After complete dryness, the material wasugd and stored until
formulating the experimental diets. The compositiand chemical
analyses of the control diet are shown in Tabldrdificial light was
used beside the normal day light to provide 16-htay photoperiod.
Feed and water were providad libitum. The experiment lasted for 11
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weeks. Individual body weights were recorded atlibginning and at
the end of the study to calculate body weight ckand=gg shape
index% (Carter, 1968) and yolk index %{Well, 1968)were calculated.
Data on egg production (EP), egg weight (EW) anedfentake (FI)
were recorded weekly and feed conversion (FC), erymdotein
conversion (CPC) and caloric conversion ratio (C@R)e calculated.
Mortality was recorded daily. No mortality of biress recorded during
the study period. Egg quality measurements wererahed monthly
on eggs of the last three days. Representativesaggples (12 eggs)
from each treatment were collected monthly throughahe
experimental period in order to determine egg dadl sjuality.

Egg shell thickness, including shell membranes, massured
using a micrometer at three locations on the eggc@l, equator, and
sharp end). Haugh unit score was applied from aiabehart using egg
weight and albumen height which was measured bygusimicrometer
according toHaugh (1937). The egg yolk visual color score was
determined by matching the yolk with one of thebihds of the “1961,
Roche Improved Yolk Color Fan”.

Four hens of each group at 54 weeks of age wezetag in wing
vein by 0.2 ml of sheep red blood cells solutionRBEs 9%
suspension), and the blood samples were colleoded the wing vein of
these birds after one week to determine SRBCs pyinlamune
response. The same birds were reinjected at 60svekekge and the
blood samples were collected from these birds &ftéays to determine
SRBCs secondary immune response in serum and de¢ethe serum
constituents. From these birds, blood sample weue ip tubes
containing heparin to determine the hematologiGabmeters. Packed
cell volume, PCV and red and white blood cellsite WBCs and
(RBCs), according toBauer (1970) Serum constituents were
determined commercially using Kkits, total protéhWeichselbaum,
1946); albumin Dumas and Biggs, 1972)globulin concentration was
calculated as the difference between total protamd albumin ;
hemoglobin YWintrobe, 1965),cholesterol Allain, 1974); triglycerides
(Wahlefeld, 1974); aspartate aminotransferase (AST) and alanine
aminotransferase (ALT) Reitman and Frankel, 1957); calcium
(Lehman and Henry, 1984); glucose Kowanitz and Howantitz,
1984); phosphorus@Goodwin, 1970).

Antibody response against SRBCs were measuredumsesing
micro haemagglutination technique as describedYbynamoto and
Glick (1982) and Dix and Taylor (1996).The titers were expressed as
the log 2 of the reciprocal of the highest dilutigiving visible



agglutination (Atta et al., 1998). To determine cutaneous basophil
hypersensitivity (CBH) response, three hens frorchegroup were
randomly selected at 61 weeks of age and injectgéd &1 ml of
phytohaemagglutinin —P (PHA-P) (100 pg / ml) suboebusly in the
right toe web, whereas, 0.1 ml saline was injesigatutaneously in the
left toe web which served as the control. The théds of both toe webs
were measured in mm using a micrometer at 24 ler affection. The
CBH response was calculated as describedAtby et al. (1998) as
follows: Thickness of right toe web (PHA-P respdnsdhickness of
left toe web (saline response).

Economical efficiency of egg production was ceadtet! from the
input-output analysis which was calculated accardmthe price of the
experimental diets and eggs produced. The valuescoinomical
efficiency were calculated as the net revenue per of total cost.
Analysis of variance was conducted on data obtaawedrding tdSteel
and Torrie (1980). Significant differences among treatment means were
separated using Duncan’s multiple range {@sihcan, 1955).

RESULTS AND DISCUSSION
Laying hens productive performance:

The effect of treatments on egg production (EP%), egg mass
(EM), egg weight (EW), daily feed intake (Fl), feednversion (FC),
crude protein conversion (CPC), caloric conversiatio (CCR) and
live body weight gain (LBWG) are shown in Table Phere were
insignificant differences among treatments in paicke performance
except, EW. It is clear that laying hens fed di¢0& % ECL +0.2 OP
%) had higher EW, whereas, those fed control daeltlower EW during
the experimental period (49 to 60 weeks of age).ti@n other hand,
addition of NFA of the diet significantly ®.05) increased EW.
Regarding to egg mass, all of the dietary treatmantrpassed the
control with the exception of hens fed diets 3% .BCL) and 5 (0.40%
OP) which were lower than the control. AdditionMiFA to some diets
2 (0.2% ECL), 6 (0.2 % ECL + 0.2% OP), 7 (0.2% ECGL4% OP) and
diet 9 (0.4% ECL+ 0.4% OP) insignificantly improve€ compared to
the control.

Results showed that during the experimental peridd
weeks), average LBWG was not significantly affecbgdany level of
the tested materials (Table 2). Concerning thecefielevel and type of
NFA (Table 2), no significant effects on EP, EM, FC, CPC, CCR and



LBWG were observed during all experimental peristiglied. Hens fed
diet containing 0.8% (0.4 ECL+0.4 OP) had higher E¥ue, while,
those fed the control diet had lower EW value.his respectHasin et
al.(2006) suggested that use of 4% orange skin in the dig¢hying
pullets had no significant effect on body weighg, EM, EW, FI and
FC of experimental birds during 6 weeks of studyqak The use of 4%
orange skin in the diet of laying pullet could radtect palatability and
therefore feed intake was found to be more orues®rm. The present
results on feed consumption agreed well with treulie of Khaton et
al. (1999) who reported that azolla meal up to 10% had necefbn
the consumption of feed. Results of egg weightgtesad withSikder et
al. (1998)who reported non-significant difference in egg gixifrom
feeding diets containing up to 8% carrot meal ire tlayer diet.
However, Guclu et al. (2004) reported that any level of alfalfa meal
had no effect on EP, EW, FI, FC and LB®I-Husseiny et al. (2000)
found that means of EN and EP were the highedidas fed 3% alfalfa.
Also, Hashish et al. (1983) indicated that supplementing the diets of
laying hens with 400 — 500 I.U. vitamin A/kg incsea egg production,
improved feed utilization and increased vitamin Antent of egg
yolk.

External and internal egg quality:

Results presented in Table (3) indicated no sigaif
differences in egg quality among all dietary treatis including the
control group except, yolk color, shape index araligth unit. Results
also indicated that laying hens fed diet 9 (0.4 @_E0.4% OP) had
higher yolk color than those fed the control diet.

Hens fed diet 7 (0.2% ECL+0.4% OP) had higher shiagex%
being 77.7% while significant lower values<(P01) were observed for
hens fed diet 2 (0.2% ECL). The control group haghér Haugh unit,
being 81.03% while significant lower values<(P01) were observed for
hens fed diet 4 (0.2% OP). Yolk index, values réa@ansignificant
improvement by adding all of the dietary treatmesaspared to the
control group.

Concerning the effect of NFA level (Table 3), nign#ficant
effect were observed on egg quality during all expental periods
studied were except, yolk color, shape index andgHaunit. It is clear
that laying hens fed diet containing 0.8% (0.4% EQK% OP) had
higher yolk color, while, insignificant differencegre detected among
other treatments were found as compared to th&aladiet. Laying
hens fed diet containing 0.8% (0.4% ECL+0.4% OR) higher shape
index value, while, those fed diet containing 0.2NkA had lower



shape index value. Regarding Haugh unit, value alede significant
reduction by adding any level of NFA to diets comgobto the control
group. A similar conclusion was reached Mgdowell et al. (1990)

who found that adding aquatic plants to the dietsradased yolk
pigmentation while adding 7.5% of these plantshie diets for laying
hens did not adversely affect the egg Haugh uHiésin et al. (2006)

demonstrated no significant effects on externaliatetnal egg qualities
except yolk color score. Previous experiments wehow corn, carrot
meal, azolla meal and duck weed meal reported ainiénd for both
albumen and yolk quality characteristics of eg8&der et al., 1998

and Khaton et al., 1999).

Concerning the effect of type of NFA (Table 3), calso
significant effects were detected on egg qualitsirduall experimental
periods studied except, yolk color and egg shagdexinlt is clear that
laying hens fed diet containing ECL had higher yoikor and lower egg
shape index, while, those fed OP or (ECL + OP) haxl lower yolk
color and higher egg shape index.

Physiological traits:

Serum constituents Data of serum constituents are summarized
in Table 4. The results of serum constituents m@id that NFA
supplementation significantly €0.05 or R0.01) affected triglycerides,
AST and ALT values. It can be seen that hens faurobdiet had
higher serum triglycerides and AST values, whitese fed diet 8 (0.4%
ECL + 0.2% OP) and 5 (0.4% OP) had lower serunmytregides and
AST, respectively, hens fed diet 6 (0.2% ECL+0.2®)®ad higher
ALT. However, no significant differences were fouathong dietary
treatments for calcium, cholesterol, total protailbumin, globulin, A/G
ratio, glucose of serum and phosphorus.

Although total serum cholesterol was not affectgdhe different
experimental treatments, it is difficult to drawnctusions from the data
due to large variations in the plasma cholestemlell among
experimental hens. Other studies have demonstratatsiderable
variation in serum cholester(#l-Husseinyet al., 2000)

Concerning the effect of NFA level (Table 4), it reesignificant
effects (R0.05 or R0.01) on triglycerides, AST, ALT, total protein and
phosphorus values were noted. Regarding to ASTesalsignificant
reduction was evident by adding any level of NFA tte diets
compared to the control group. Laying hens fed dttaining 0.00,
0.20, 0.80 and 0.60% NFA had higher triglycerid®isT, total protein,
and phosphorus values, respectively. While, thesk diet containing



0.60, 0.80, 0.60 and 0.00% NFA had lower triglydes, ALT, total
protein, and phosphorus values.

The results indicated that type of NFA suppleméonat
insignificantly affected all serum constituents dséa except
triglycerides and phosphorus (Table 4). From tlabld, it can be
observed that hens fed ECL had significantly higdesum triglycerides
than those fed (ECL+OP) mix containing diets, whérens fed
(ECL+OP) mix containing diet had significantly hagh serum
phosphorus.

Immune ResponsesValues of total immune response are listed
in Table (5). No significant effects on immune m@sge as a result to
NFA supplementation was found in laying hen did¢teowghout the
whole experimental period. However, the diet inoigd0.2% ECL+
0.4% OP (diet 7) supplementation in laying dietovedd the best
insignificant values in primary immunity responseoughout the whole
experimental period as compared to the control dietl other
experimental groups. Regarding to secondary immuegponse all of
the dietary treatments surpassed the control, feehgliet 3 (0.4% ECL)
or diet 9 (0.4% ECL + 0.4% OP) had higher valuéssecondary
immunity response as compared to the control thet,the difference
did not reach significance. Slightly improvemenot(rsignificant) in
cellular immunity response was found by adding NfeAthe diet of
laying hens with the exception of diet 2 (0.2% EGIod 5 (0.40% OP)
which was lower than the control. Regarding to hecrdt, red blood
cells and white blood cells, it can be noted thains fed diets 3 (0.4%
ECL), 6 (0.2% ECL + 0.2% OP) and 8 (0.4% ECL + 0.28) had
insignificantly higher values, respectively, as gamed to the control
diet.

The results indicated that level and type of NFAmementation
insignificantly affected all immune response partrse(Table 5). From
this table, it can be observed that any level ¢ thetary treatments
surpassed the control for primary immunity resppnsecondary
immunity response, cellular immunity and nearly héouorit.
Concerning type of addition, hens fed ECL had insicantly higher
secondary immunity response, cellular immunity aedatocrit, while,
those fed (ECL + OP) mix containing diets had ingigantly higher
primary immunity response, hemoglobin, red bloodlscand white
blood cells (Table 5). In this respedhrahim (2005) reported that
orange peel without or with NaCl and sorrel withQWasignificantly
increased the red blood cells and white blood cetispared to the
control group. In case of orange peel, it may be thuthe adequate



amount of alpha-tocopherol in rabbits blood thamwtaneously
ingested the highest amounts of the vitamin C. ifhprovement in
Immune system in orange peel treatment was agréddDing et al.
(2004) who found that orange peel could greatly imprdve immune
function. The same trend in orange peel may betdube antioxidant
activity. Manthey (2004) showed that, the significant amount of the
total antioxidant activity in orange peel was atitable to minor-
occurring flavones. Orange peel extracts constituenmay counteract
enzymatic lipid peroxidation procesgdalterud and Rydland, 2000).

Economical efficiency (EEf):Table 6 showed the economical
efficiency (EEf) and the relative economical efticcy (relative EEf)
values. Hens fed diet 2 (containing 0.20% ECL) gahe best
economical and relative efficiency values being22.4and 110.6 %,
respectively followed by hens fed diet 7 (0.2% EQL4% OP) (1.345
and 104.1%, respectively), diet 6 (0.2% ECL+ 0.2®) Ghen diet 5
(0.4% OP), all of which are superior compared te ttontrol diet
without supplementation. Whereas, those fed D8 0.£CL + 0.2%
OP) had the worst corresponding values, being 1.48% 91.68%,
respectively. The relative efficiency varied betwee8.32 to +10.6 %
which is of minor importance relative to the otfestors of production.

In conclusion, the best performance was seen when 0.20% ECL
or 0.2 % ECL+ 0.4 % OP or 0.2% ECL+ 0.2 % OP weoerporated
as natural feed additives in laying diets as théychv gave the best
economical and relative efficiency values for egodoiction
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Table 1 : Composition and calculatednalyses of the
control basal diet.

ltems %
Yellow corn, ground 69.30
Soybean meal (44%P) 20.00
Calcium carbonate 8.00
Di calcium phosphate 2.00
Sodium chloride 0.30
Vit. and Min. premix * 0.30
DL — methionine 0.10
Total 100.0
Calculated analysis%** :

CP 14.75
EE 2.83
CF 2.30
Ca 3.59
Available P 0.46
Methionine 0.36
Methionine + Cystine 0.63
Lysine 0.77
ME, K cal/Kg 2771
Cost (L.E./ton) *** 816.3

*Each 3.0 Kg of the Vit. and Min. premix_manufactured by Agri-Vet

Company, Egypt and contains Vit. A, 10000000 IU ; Vit. D;2000000 U ;
Vit. E, 10.0 g ; Vit. K3, 1.0 g ; Vit. B1, 1.0 g ; Vit. B2, 5.0 g ; Vit. B61.5 g;

Vit. B12, 10.0 mg ; choline chloride, 250.0 g ; bim, 50.0 mg ; folic acid,
1.0 g ; nicotinic acid , 30.0 g ; Ca pantothenate,0.0 g ; Zn, 50.0 g ; Cu,
409 ; Fe, 30.0g; Co, 100.0 mg ; Se, 100.0 mg300.0 mg ; Mn, 60.0 g,
and complete to 3.0 Kg by calcium carbonate.

**  According to NRC, 1994.

***  According to market prices of 2003.




Table 2 : Effects ofEgyptian clover dry leaves and orange peels as natl feed additives in Hy- Line W- 36 laying hen diets
on productive performance.

Eqg ' Feed_ Crude prqtein Calori(; Live body
ltems production Total egg mass A\{erage egg | Daily feed conversion conversion conversion weight gain
(EP) % (EM,0) weight (EW,g) | intake (Fl,g) | (FC, g _feed/ (CPC) ratio (LBWG g)
g gain) (CCR) '
Treatments :
1 (control) 70.24+2.15| 2822.8+122.6 52.37+1.66 93.85+2.09 2.58+0.17 0.381+0.02 7.15+0.46 136.7428.
2 (O.2%ECL*) 71.32+2.15| 2910.8+122.6 53.03+1506 | 89.95+2.09 2.43+0.17 0.359+0.02 6.74+0.46 113.3428
3 (0.4 %ECL) 70.37+2.25| 2798.0+122.6 53.23+1°06 | 93.13+2.09 2.67+0.17 0.394+0.02 7.40+0.46 08.42428
4 (0.2% OP**) 68.83+2.25| 2842.5+122.6 55.38+1%06 | 93.79+2.09 2.60+0.17 0.383+0.02 7.20+0.46 123.2428
5 (0.4% OP) 68.05+2.36| 2569.5+122.6 54.62+F96 | 87.21+2.09 2.61+0.17 0.385+0.02 7.23+0.46 142.5429
6 (0.2% ECL+0.2% OP) | 70.89+2.15| 2927.2+122.6 53.75@6™° 92.61+2.09 2.44+0.17 0.360+0.02 6.77+0.46 64.58428
7 (0.2% ECL+0.4% OP) | 70.35+2.15| 2939.7+122.6 54,3686 91.87+2.09 2.48+0.17 0.365+0.02 6.86+0.46 129.1428
8 (0.4 %ECL+0.2% OP) | 68.71+2.25| 2877.4+122.6 57.2186' 92.09+2.09 2.76x0.17 0.407+0.02 7.6520.46 81.00428
9 (0.4 %ECL+0.4% OP) | 70.78+2.36| 2864.3+122.6 56.6146™ 93.40+2.09 2.50+0.17 0.368+0.02 6.92+0.46 132.428
Over all mean 69.95+0.74 | 2839.1+40.87 54.51+0.36 91.99+0.70 983 | 0.378+0.01 7.10+0.15 113.5+9.52
Level of addition% :
0.00 70.24+2.13| 2822.8+123.0 52.37+£.08 | 93.85+2.12 2.58+0.16 0.381+0.02 7.15+0.46 136.78:28
0.20 70.13+1.54| 2876.6+86.97 54.20+6"76 | 91.87+1.50 2.52+0.12 0.371+0.02 6.97+0.3P2 118.2220
0.40 69.85+1.28| 2764.9+71.01 53.87+0%2 | 90.98+1.22 2.58+0.10 0.380+0.01 7.14+0.26 100.7#16
0.60 69.57+1.54| 2908.6+86.97 55.78+676 | 91.98+1.50 2.62+0.12 0.386+0.02 7.25%0.3P 105.0220
0.80 70.78+2.33| 2864.3+123.0 56.61+1.08 | 93.40+2.12 2.50+0.16 0.368+0.02 6.92+0.46 132.5328
Type of addition :
ECL 70.86+1.57 | 2854.4+90.4 53.13+0%76 | 91.54+1.52 2.55+0.12 0.376+0.02 7.07+0.34 105.8320
OP 68.46+1.65| 2706.0+90.4 55.00+0°76 | 90.50+1.52 2.61+0.12 0.384+0.02 7.22+0.34 132.4%21
ECL+ OP 70.1941.12 | 2902.2+63.9 55.48+0%4 | 92.49+1.07 2.54+0.09 0.375+0.01 7.0520.24 101.8514

"Mean + Standard error of the mean.
*ECL (Egyptian clover dry leaves)
a,....c values in the same column within the sameeih followed by different superscripts are significatly different (P <0.05).

*OP (orange peel )



Table 3: Effects of Egyptian clover dry leaves andrange peels as natural feed additives in Hy- Lin&/- 36 laying hen diets
on external and internal egg quaijt

Shell

lterns Yolk thickness Albumen Yolk Shell _ Yolk Egg shape Hau_gh
color mm % % % index% index unit

Treatments :
1 (control) 9.56+0.18°°P | 0.357+0.01] 60.91+0.62| 28.81+0.54 10.28+0.19 51.19+1.16 77.1+1.6° | 81.03+2.04
2 (0.2%ECL ) 9.74+0.15°% | 0.352+0.01] 59.94+0.62 29.75+0.54] 10.31+0.19 51.66+1.16| 74.6+1.0' | 75.12+2.04°
3 (0.4 %ECL) 9.78+0.15° | 0.348+0.01 59.93+0.62 29.68+0.54| 10.40+0.19| 53.39+1.16 75.4+1.6° | 69.26+2.04"
4(0.2% OP") 9.26+0.15° | 0.349+0.01] 61.25+0.62 28.74+0.54] 10.01+0.19) 52.17+1.16| 75.7+1.6° | 67.18+2.0%
5 (0.4% OP) 9.33+0.1%5° | 0.364+0.01] 60.16+0.62 29.13+0.54 10.71+0.19 55.35+1.16| 76.6+1.0° | 76.08+2.04°
6 (0.2% ECL+0.2% OP) | 9.63+0.18“P | 0.360+0.01] 60.23+0.62 29.56+0.54] 10.21+0.19 52.81+1.16) 76.6+1.0° | 72.00+2.0%4°P
7 (0.2% ECL+0.4% OP) | 9.19+0.18 0.359+0.01] 61.02+0.62| 28.83+0.54| 10.15+0.19 54.40+1.16 77.7+1.0° | 72.60+2.04°P
8 (0.4 %ECL+0.2% OP) | 9.41+0.18°P | 0.356+0.01 62.10+0.62 28.05+0.54| 9.856+0.19 53.21+1.16 75.8+1.6° | 74.27+2.0%4“
9 (0.4 %ECL+0.4% OP) 10.240.15 0.367+0.01] 60.35+0.62| 29.31+0.54| 10.34+0.19 53.16+1.16| 77.2+1.G° | 68.66+2.04°
Over all mean 9.56+0.05 0.357+0.0160.66+0.21| 29.10+0.18 10.25+0.06| 53.04+0.39 76.3+0.26 | 72.91+0.68
Level of addition %:
0.00 9.56+0.186 | 0.357+0.01] 60.91+0.62| 28.81+0.54 10.28+0.20 51.19+1.15| 77.1+0.88 | 81.03+2.16
0.20 9.50+0.1% | 0.350+0.01] 60.60+0.44| 29.25+0.38| 10.16+0.14| 51.92+0.81| 75.1+0.88 | 71.15+1.53
0.40 9.58+0.09 | 0.357+0.01] 60.11+0.36| 29.46+0.31 10.44+0.11| 53.85+0.67| 76.2+0.88° | 72.45+1.25
0.60 9.30+0.1% 0.357+0.01] 61.56+0.44] 28.44+0.38 10.01+0.14| 53.80+0.81] 76.7+0.88 | 73.43+1.53
0.80 10.2+0.16 | 0.367+0.01] 60.35+0.62| 29.31+0.54] 10.34+0.20| 53.16+1.15 77.2+0.88 | 68.66+2.18
Type of addition :
ECL 9.76+0.12 0.350+0.01] 59.94+0.45 29.71+0.39 10.35+0.14| 52.53+0.85| 75.0+0.87 | 72.19+1.62
OP 9.30+0.12 0.356+0.01] 60.71+0.45| 28.94+0.39| 10.36+0.14 53.76+0.85 76.2+0.87 | 71.63+1.62
ECL+ OP 9.59+0.08° | 0.360+0.01] 60.93+0.32| 28.94+0.27| 10.14+0.10| 53.39+0.60| 76.8+0.87 | 71.88+1.14

IMean + Standard error of the mean.

*ECL (Egyptian clover dry leaves)

*QP (orange peel )
a,....b, and A,... D, values in the same column withithe same item followed by different superscripts a significantly different (at P<0.05 for a to b ; P<0.01 for A to D).




Table 4: Effects of Egyptian clover dry leaves andrange peels as natural feed additives in Hy- Lin&/- 36 laying hen diets on

some serum constituents

Calcium Cholesterol | Triglycerides AST ALT Tota] Albumin Globulin AlG Glucose Phosphorus

Items mg/dL mg/dL mg/dL u/ml u/ml protein (A) (G) ratio mg/dL mg/dL
g/dL g/dL g/dL

Treatments :
1 (control) 20.49+1.97 | 276.45+29.4 415.2+47.37 | 39.85+1.18 | 29.10+0.67 | 9.33+0.54 | 5.59+0.85 3.73+0.7p 1.53+1.35 192.81683| 10.18+2.27
2 (0.2%ECL") 13.94+2.79 | 191.86+41.5 393.9+1fF4 | 34.00+1.62 | 29.80+0.95 | 8.83+0.76 6.67+1.19 2.17+1.01 3.15+1.91 223.38%47| 11.64+3.21
3 (0.4%ECL) 13.47+1.77 | 243.26+26.3 406.7+6°60 | 35.24+1.08 | 29.16+0.60 | 9.30+0.48 5.75+0.76| 3.55+0.64 3.12+1.21 201.58330| 11.49+2.03
4 (0.2 OF) 17.00+1.97 | 239.83+29.4 400.9+7°87 | 35.15+1.18 | 29.95+0.67 | 9.85+0.54 | 6.31+0.85] 3.52+0.7P 3.23+1.35 231.29683| 10.55+2.27
5 (0.4% OP) 16.41+1.97 | 260.17+29./4 395.4+7'37 | 33.25+1.18 | 28.45+0.67 | 9.22+0.54 | 6.79+0.85 2.43+0.7P 3.20+1.35 211.87683| 10.55+2.27
6 (0.2% ECL+0.2% OP) | 17.74+1.77 | 205.35+263 390.1+6.80 | 36.70+1.0%° | 30.04+0.60 | 9.32+0.48 7.35+0.76] 1.97+0.64 4.60+1.21 230.50830| 11.27+2.02
7 (0.2 %ECL+0.4% OP) | 13.24+1.97 | 222.97+29J4 383.8+7°37 | 34.95+1.18 | 28.35+0.67 | 9.04+0.53 6.33+0.85| 2.71+0.7p 4.11+1.35 227.70883| 16.73+2.27
8 (0.4 %ECL+0.2 %OP) | 17.41+1.97 | 271.51+294 364.0+737 | 34.90+1.18 | 27.85+0.67° | 9.03+0.53 6.69+0.85| 2.34+0.7P 3.69+1.35 250.54683| 16.73+2.27
9 (0.4%ECL+0.4 %OP) | 17.82+1.97 | 287.79+294 396.0+7.87 | 34.40+1.18 | 26.05+0.67 | 11.3+0.48 8.24+0.85| 3.04+0.7P 3.10+1.35 304.808B3| 16.18+2.27
Over all mean 16.39+0.68 | 246.16+10{1 394.02+2.54 .3840.40 28.75+0.23 9.49+0.19 6.63+0.29 2.86+0]25.3480.47 | 230.09+11.58 12.80+0.78
Level of addition %o:
0.00 20.94+2.04 | 276.5+29.§ 415.2+7'75| 39.85+1.17 | 29.10+0.67° | 9.33+0.5% | 5.59+0.82 | 3.73+0.72 1.53+1.28 192.81+31.81 10.1&F2
0.20 15.98+1.66 | 223.8+24.1 398.6+6'32 | 34.77+0.98 | 29.90+0.54 | 9.50+0.42 | 6.43+0.67 | 3.07+0.59 3.20+1.06 228.67+25.97 10.9481
0.40 15.84+1.09 | 234.6+15.§ 397.6+4'14 | 35.19+0.63 | 29.27+0.36° | 9.29+0.47 | 6.62+0.44 | 2.67+0.39 3.67+0.60 214.85+17.00 11.1361
0.60 15.32+1.44 | 274.2+20.9 373.9+5°48 | 34.93+0.83 | 28.10+0.47 | 9.03+0.38 | 6.51+0.58 | 2.52+0.51] 3.90+0.9]l 239.12+22.49 16.7B*1
0.80 17.82+2.04 | 287.8+29.§ 396.0+7'75 | 34.40+1.17 | 26.05+0.76 | 11.3+0.5F | 8.24+0.82| 3.04+0.72 3.10+0.28 304.79+31.81 16.18F2
Type of addition :
ECL 13.61+1.54 | 228.57+51.5 403.1+6%46 | 34.89+0.80 29.34+0.64 9.17+0.48 6.01+0.65 3.16a&0|53.13+1.00| 207.81+50.48 11.53+1°74
oP 16.71+1.44 | 250.00+48.1 398.2+6%05 | 34.20+0.75 29.20+0.60 9.53+0.45 6.55+0.61 2.9720|53.21+0.93| 223.58+47.22 10.55+1°62
ECL+ OP 16.62+0.99 | 244.46+33.0 383.9+4"15 | 35.32+0.52 28.19+0.41 9.65+0.31 7.1740.42 2.4830[33.92+0.64 | 252.04+32.39 15.00+1°11

!Mean + Standard error of the mean.
*ECL (Egyptian clover dry leaves )

a,....c, and A,... C, values in the same column withithe same item followed by different superscriptare significantly different (at P <0.05 for a to
c; P<0.01 for Ato C).

*OP (orange peel)



Table 5 : Effects of Egyptian aVer dry leaves and orange peels as natural feedditves in Hy- Line W- 36
laying hen dsedbn immune response.

. . . Red White
cells1Gxmm?® | 10°*xmm?®
Treatments :
1 (control) 4.50+1.28 | 6.50+1.70 1.08+0.10| 9.39+1.00 35.07+2.77 3.61+0.26| 68.75+8.15
2 (0.2%ECL ") 6.00+1.28 7.50+1.70 1.06+0.10 8.92+1.22 38.0023.3 3.76+0.31 56.29+9.98
3 (0.4 %ECL) 9.50+1.28 10.0+1.70 1.35+0.1Q 8.66+1.00 42 BOH 3.18+0.26 75.0048.15
4 (0.2 %0P") 8.50+1.28 8.50+1.70 1.33+0.10 8.45+1.00 39.77#2.7 3.18+0.26 64.61+8.15
5 (0.4 %0P) 5.00+1.28 8.00+1.70 1.02+0.10 8.53+1.22 36.63%3 | 3.38+0.31 65.65+9.98
6 (0.2 %ECL+0.2% OP) | 8.50+1.28 7.50+1.70 1.11+0.10 8.78%+1.00 3520%F 3.26%0.26 72.8348.15
7 (0.2 %ECL+0.4% OP) 10.5+1.28 7.00+1.70 1.11+0.10 8.62+1.00 38202%F 3.40+0.26 74.7548.15
8 (0.4 YECL+0.2% OP) | 7.50+1.28 8.00+1.70 1.27+0.10 9.47+1.22 413189 3.53+0.31 73.7549.98
9 (0.4 %ECL+0.4% OP) | 7.50+1.28 10.0+1.70 1.11+0.10 9.53#1.22 39389 3.63+0.31 71.88+9.98
Over all mean 7.50+0.43 8.11+0.57 1.61+0.08  8.9(B0. 38.41+1.02 3.41+0.09 69.69+3.00
Level of NFA% :
0.00 4.50+1.61 6.50+1.53 1.08+0.12 9.39+0.89 352084 | 3.61+0.24 68.75%7.43
0.20 7.25+1.14 8.00+1.08 1.20+0.09 8.64+0.69 392083 | 3.41+0.19 61.2845.76
0.40 7.76+£0.93 8.50+0.88 1.16+0.0f 8.68+0.55 38124 | 3.26%0.15 71.85+4.55
0.60 9.00+1.14 7.50+1.08 1.19+0.09 8.96%0.69 392423 | 3.45+0.19 74.3545.76
0.80 7.50+£1.61 10.0+1.53 1.11+0.12 9.53+1.09 3986+ | 3.63+0.30 71.88+9.10
Type of NED :
ECL 7.75+1.12 8.75+1.15 1.21+0.09 8.77+0.53 40.76+2.013.41+0.18 67.52+4.52
OoP 6.75+1.12 8.25+1.15 1.18+0.09 8.48+0.53 38.52+2.013.26+0.18 65.02+4.52
ECL+ OP 8.50+0.79 8.13+0.81 1.15+0.06 9.02+0.38 38.17+1.428.43+0.12 73.40+£3.20

Mean + Standard error of the mean.

*ECL (Egyptian clover dry leags )

*OP (orange peéel




Table 6 : Effects of Egyptian clover dry leaes and orange peels as natural feed additivesHy- Line W- 36laying

hen diets on economical efécicy

ltems 1 2 3 4 5 6 7 8 9
Price/ kg feed (L.E.) a 0.816 | 0.816] 0.816 0.816 0.816 0.816 0.816 0.816160
Total feed intake/hen (kg) b 7.82|16.926 | 7.171| 7.222 6.71% 7.131 7.0Y4 7.091 7.192
Total feed cost/hen (L.E.) axb=c 5.8995.654 | 5.854| 5.895 5481 5.821 5.7/5 5.788 5.871
Total number of eggs/hen d 54.0854.92 | 52.75| 51.67| 50.27 5458 54.17 50,58 52.55
Price/ egg (L.E.) e 0.25 0.25 0.25 0.25 0.25 0.23 0.25 0.25 0.25
Total price of eggs /hen (L.LE.) dxe=f 1352 3Ir3 | 13.19| 12.92| 1257 13.6b 1354 1265 13|14
Net revenue / hen (L.E.) f-c=g 7.6218.076 | 7.334| 7.022] 7.086 7.824 7.768 6.857 7.267
Economical efficiency (E.E.f) g/c=h 1.292 429 | 1.253| 1.191] 1.293 1.344 1.345 1.185 1.238
Relative E.E.f. r 100.0 | 110.6 | 96.96] 92.19 100.01 1040 104.1 91/&%5.80

- D (based on average price of diets during the experiemtal time).

B et e (according to the local market price at theexperimental time).

O/C i (net revenue per unit feed cost).

L e e e e (assuming that economical efficiency of theoaitrol group (1) equals 100).








