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EFFECTS OF USING DRIED EGYPTIAN CLOVER AND ORANGE
PEELS AS NATURAL FEED ADDITIVES ON EGG PRODUCTION
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ABSTRACT:

The experimental work of the present study was carried out at

the Poultry Research Station, Poultry Department, Faculty of
Agriculture, Fayoum University. This experiment was conducted for
11 weeks to study the effect of Egyptian clover dry leaves and orange
peels as natural feed additives (NFA) on laying hens. A total number
of 108 Hy- Line W- 36 laying hens 49 weeks old were used. The
hens were randomly distributed into 9 groups of 12 birds each. Each
group was subdivided into 12 replicates (one hen / replicate) and
assigned randomly for one of the experimental diets.

The experimental treatments were as follows:-
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. Hens were fed the basal or control diet (D1).

. Hens were fed D1+ 0.2% Egyptian clover dry leaves (ECL).
. 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.

Results obtained could be summarized in the following:
There were insignificant differences among treatments in
productive performance except, egg weight (EW). It is clear that
laying hens fed diet 8 (containing 0.4 ECL+0.2 OP) had higher
EW, whereas, those fed .control diet had lower EW during the
experimental period (49 to 60 weeks of age).

-No significant differences in egg quality among all dietary

treatments except, yolk color, shape index% and Haugh unit. It is
clear that laying hens fed diet 9 (containing 0.4 ECL +0.4 OP)
had higher yolk color, hens fed diet 7 (0.2 ECL+0.4 OP) had
higher shape index%, hens fed control diet had higher Haugh unit
The results of serum constituents indicated that NFA
supplementation' significantly affected triglycerides, AST and
ALT values. :

There is insignificant effects on immune response as a result to
NFA supplementation was found in laying hen diets throughout
the whole experimental period.

Hens fed diet 2 (containing 0.20 ECL) gave the best economical
and relative efficiency values being 1.429 and 110.6 %,
respectively followed by hens fed diet 7 (0.2 ECL+ 0.4 OP)
(1.345 and 104.1%, respectively), diet 6 (0.2 ECL+ 0.2 OP) and
than by diet 5 (0.4 OP), all of which are superior compared to
the control diet. .
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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 were incorporated as feed
additives in laying diets as it gave the best economical and relative
efficiency values.

Key words: Egyptian clover dry leaves, orange peels, productive
performance, serum constituents, immune response, laying hens

INTRODUCTION

Waste materials from a wide range of agro-industrial processes may be
used as the substrates for microbial growth, thereby resulting in upgrading of
the waste or the synthesis of valuable by-products. The bulk of the wastes
from agriculture or food processing are not suitable for food, a significant
proportion (30-70%) of the dry weight of these wastes are carbohydrates other
than cellulose (Forage, 1979).

Citrus juice processing is one of the more important food industries in
the world. It produces an enormous quantity of processing residue (Ting and
Rouseff, 1983). This constitutes about 50% of the weight and thus provides an
excellent model for the production of value-added products. The peel and
other by-products are ultimately dried and marketed as a cattle feed.

Orange peel contains high concentrations of phenols (Manthey, 2004).
Its extract contains significant amount of beta-carotene (Ghazi, 1999) and is a
good source of vitamin C (Rinzler, 1990). Citrus peel consists of significant
antioxidant activity compounds that attributable to minor-occurring flavones
(Manthey, 2004 and Anagnostopoulou ef al., 2005). Hesperidins, the most
important flavanone of orange peel, has antioxidant and diuretic effects in rats
(Kroyer, 1986; Galati et al., 1996 and Tirkey et al., 2005). Furthermore, its
constituents may counteract enzymatic lipid peroxidation processes (Mtambo
et al., 2000).

Ascorbic acid plays a modulating role during stress in guinea pigs
(Odumosu, 1982). Also, it has a positive effect on broiler performance raised
under hot climate with low mortality (Skrivanova ef al, 1999 and Al-
Homaidan, 2000) and a synergistic antioxidant effect (Mahfouz ef al., 1997).
Vitamin C or polyphenols increased the antioxidant enzymes in red blood cells
(Dragsted ef al., 2001). Therefore, it can influence the blood concentration of
fibronectin which may be related either directly or indirectly to collagen
metabolism (Hsu et al,, 1999). Furthermore, it play a role in lowering viral
antigenicity and protection as well as enhancement of the immune system of
the infected rabbits (Elghaffar et al., 2000).

Flavonoids are plant pigments able to inhibit or kill many bacterial
strains, to destroy some pathogenic protozoa and to scavenge free radicals.
Yet, their toxicity to animal cells is low. Citrus by-products are rich in
Esperidin, Eriocitrin and Narirutin, flavanones with immune modulating
properties. A great problem in poultry feeding is the control of animal
infections such as coccidiosis, which could be faced by natural products other
than drugs.

Hasin et al. (2006) studied the chemlcal composition of dry orange
peel. They found that dry orange peel contained nutrient compounds on dry
matter basis; moisture (12.6%), CP (5.6%), EE (3.7%), CF (20.0%), NFE
(55.1%), ash (3.0%), Ca (0.45), total phosphorus (0.30) and total xanthophylis
mg/Kg (83.02).
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The color of egg yolk is very much important for consumers’
satisfaction and consumers all over the world usually prefer yolk color ranging
from golden yellow to orange, i.e. mid way to high on the Roche Yolk color
scale (RYC) as described by Vuilleumiler (1969).

Currently, poultry industry in many countries of the world is facing a
problem of desirable egg yolk pigmentation. Many poultry farms could not
obtain desirable degree of egg yolk color (Brahmakshatriya and
Shrivastava, 1978). The color of egg yolk is produced by carotenoid
pigments, specially by xanthophyll which is present in the natural poultry
feeds like maize, lucerne, grasses, tomatoes, carrots, algae etc. xanthophyll is
also found in marigold and orange skin. Yellow corn, in addition to energy
source, also supplies xanthophyll pigment for chicken.

On the basis of the available evidence from quantitative studies, the
Animal Nutrition committee on of the National Research Council (1994) has
estimated the vitamin A requirements to be 1500 L.U. units’kg of diet for
growing chickens and 400 I.U. units/kg of diet for laying and breeding hens.

Alfalfa is a readily available, high protein, high fiber feedstuff with one
of the slowest rates of passage through the GI system (Garcia et al, 2000).
Alfalfa is well balanced in amino acids and rich in vitamins, carotenoids and
xanthophylls that give poultry carcasses their desirable yellow color (Ponte et
al., 2004). Alfalfa also contains high levels (2 to 3% of DM) of saponins,
which have been shown to have hypocholesterolemic, anticarcinogenic,
antiinflammatory and antioxidant properties (Klita et al., 1996). Alfalfa is
extremely advantageous due to the fermentation properties by cecal microflora
that are capable of limiting in vitro growth of Salmonella Typhimurium when
alfalfa is present (Donalson et al., 2004 a,b). The chemical composition of
alfalfa leaf meal (dry). They found that dry alfalfa leaf meal contained nutrient
compounds on dry matter basis; moisture (8.0%), CP (20.0%), EE (3.5%), CF
(21.0%), NFE (37.0%), ash (10.5%), Ca (1.45), total phosphorus (0.27),
according to U.S. Feed Grain Council (1994).

Therefore, the present experiment was conducted to study the effect of
Egyptian clover dry leaves and orange peels.as natural feed additives (NFA)
on egg production egg quality and immune response of laying hens.

MATERIALS AND METHODS

The experimental work of the present study was carried out at the
Poultry Research Station, Poultry Department, Faculty of Agriculture, Fayoum
University from April to July 2003. Chemical analyses were performed in the
laboratories of the same department according to the procedures outlined by
A.0.A.C. (1990).

A total number of 108 Hy- Line W- 36 laying hens 49 weeks old were
reared under the same management conditions in egg production batteries. The
hens were randomly distributed into 9 groups of 12 birds each. Each group
was subdivided into 12 replicates (one hen / replicate) and assigned randomly
for one of the experimental diets. The basal diet was formulated to satisfy
nutrient requirements of laying hens according to the strain catalog
recommendation (14.7 CP% and 2770 ME, K cal / Kg).

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 leaves (ECL).
3. Hens were fed D1+ 0.4% ECL.
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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.

The by-product used in the present trial consisted of the residue from
the orange juice industry, then spread on a clean floor for sun drying. After
complete dryness, the material was ground and stored until formulating the
experimental diets. The composition and chemical analyses of the control diet
are shown in Table 1. Artificial light was used beside the normal day light to
provide 16-hour day photoperiod. Feed and water were provided ad libitum.
The experiment lasted for 11 weeks. Individual body weights were recorded at
the beginning and at the end of the study to calculate body weight changes.
Egg shape index% (Carter, 1968) and yolk index % (Well, 1968) were
calculated. Data on egg production (EP), egg weight (EW) and feed intake (FD)
were recorded weekly and feed conversion (FC), crude protein conversion
(CPC) and caloric conversion ratio (CCR) were calculated. Mortality was
recorded daily. No mortality of birds was recorded during the study period.
Egg quality measurements were determined monthly on eggs of the last three
days. Representative egg samples (12 eggs) from each treatment were
collected monthly throughout the experimental period in order to determine
egg and shell quality.

Egg shell thickness, including shell membranes, was measured using a
micrometer at three locations on |the egg (air cell, equator, and sharp end).
Haugh unit score was applied from a special chart using egg weight and

albumen height which was mea
Haugh (1937). The egg yolk visu.
the yolk with one of the 15 bands
Fan”.

Four hens of each group at
by 0.2 ml of sheep red blood cells
blood samples were collected from
to determine SRBCs primary il
reinjected at 60 weeks of age and t
birds after 5 days to determine SR
and determine the serum constitu
put in tubes containing heparin t
Packed cell volume, PCV and red
(RBCs), according to Bauer (19
commercially using kits, total
(Dumas and Biggs, 1972); glot
difference between total protein an
cholesterol (Allain, 1974); trig
aminotransferase (AST) and alani
Frankel, 1957); calcium (Lehm

ured by using a micrometer according to

al color score was determined by matching

of the “1961, Roche Improved Yolk Color

54 weeks of age were injected in wing vein
solution (SRBCs 9% suspension), and the
the wing vein of these birds after one week
mmune response. The same birds were
he blood samples were collected from these
'BCs secondary immune response in serum
ents. From these birds, blood sample were
0 determine the hematological parameters.
and white blood cells counts (WBCs and
70). Serum constituents were determined
protein (Weichselbaum, 1946); albumin
sulin concentration was calculated as the
id albumin; hemoglobin (Wintrobe, 1965);
rlycerides (Wabhlefeld, 1974); aspartate
ne aminotransferase (ALT) (Reitman and
n and Henry, 1984); glucose (Howanitz

and Howantitz, 1984); phosphorus (Goodwin, 1970).
Antibody response against SRBCs were measured in serum using

micro haemagglutination technique as described by Yamamoto and Glick
(1982) and Dix and Taylor (1996). The titers were expressed as the log 2 of
the reciprocal of the highest dilution giving visible agglutination (Atta et al.,
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1998). To determine cutaneous basophil hypersensitivity (CBH) response,
three hens from each group were randomly selected at 61 weeks of age and
injected with 0.1 ml of phytohaemagglutinin —-P (PHA-P) (100 pg / ml)
subcutaneously in the right toe web, whereas, 0.1 ml saline was injected
subcutaneously in the left toe web which served as the control. The thickness
of both toe webs were measured in mm using a micrometer at 24 hr after
injection. The CBH response was calculated as described by Atta ef al. (1998)
as follows: Thickness of right toe web (PHA-P response) / Thickness of left
toe web (saline response).

Economical efficiency of egg production was calculated from the
input-output analysis which was calculated according to the price of the
experimental diets and eggs produced. The values of economical efficiency
were calculated as the net revenue per unit of total cost. Analysis of variance
was conducted on data obtained according to Steel and Torrie (1980).
Significant differences among treatment means were separated using Duncan’s
multiple range test (Duncan, 1955).

Table 1: Composition and calculated analyses of the control basal diet.

Items %
Yellow corn, ground : 69.30
Soybean meal (44%CP) 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 1U; Vit. D; 2000000 IU; Vit. E, 10.0 g;
Vit. K;, 1.0 g; Vit. B, 1.0 g; Vit. B2, 5.0 g; Vit. B6, 1.5 g; Vit. B12, 10.0 mg;
choline chloride, 250.0 g; biotin, 50.0 mg; folic acid, 1.0 g; nicotinic acid, 30.0
g; Ca pantothenate, 10.0 g; Zn, 50.0 g; Cu, 4.0 g; Fe, 30.0 g; Co, 100.0 mg; Se,
100.0 mg; I, 300.0 mg; Mn, 60.0 g, and complete to 3.0 Kg by calcium
carbonate.

** According to NRC, 1994.

*** According to market prices of 2003.
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RESULTS AND DISCUSSION
Laying hens productive performance:

The effect of treatments on egg production (EP%), egg mass (EM), egg
weight (EW), daily feed intake (FI), feed conversion (FC), crude protein
conversion (CPC), caloric conversion ratio (CCR) and live body weight gain
(LBWG) are shown in Table 2. There were insignificant differences among
treatments in productive performance except, EW. It is clear that laying hens
fed diet 8 (0.4 % ECL +0.2 OP %) had higher EW, whereas, those fed control
diet had lower EW during the experimental period (49 to 60 weeks of age). On
the other hand, addition of NFA of the diet significantly (P<0.05).increased
EW. Regarding to egg mass, all of the dietary treatments surpassed the
control with the exception of hens fed diets 3 (0.4% ECL) and 5 (0.40% OP)
which were lower than the control. Addition of NFA to some diets 2 (0.2%
ECL), 6 (0.2 % ECL + 0.2% OP), 7 (0.2% ECL+ 0.4% OP) and diet 9 (0.4%
ECL+ 0.4% OP) insignificantly improved FC compared to the control.

Results showed that during the experimental period (11 weeks),
average LBWG was not significantly affected by any level of the tested
materials (Table 2). Concerning the effect of level and type of NFA (Table 2),
no significant effects on EP, EM, FI, FC, CPC, CCR and LBWG were
observed during all experimental periods studied. Hens fed diet containing
0.8% (0.4 ECL+0.4 OP) had higher EW value, while, those fed the control diet
had lower EW value. In this respect, Hasin ez al. (2006) suggested that use of
4% orange skin in the diet of laying pullets had no significant effect on body
weight, EP, EM, EW, FI and FC of. experimental birds during 6 weeks of
study period. The use of 4% orange skin in the diet of laying pullet could not
affect palatability and therefore feed intake was found to be more or less
uniform. The present results on feed consumption agreed well with the
results of Khaton et al. (1999) who reported that azolla meal up to 10%
had no effect on the consumption of feed. Results of egg weight disagreed
with Sikder et al. (1998) who reported non-significant difference in egg
weight from feeding diets containing up to §% carrot meal in the layer diet.
However, Guclu et al. (2004) reported that any level of alfalfa meal had no
effect on EP, EW, FI, FC and LBW. El-Husseiny ez al. (2000) found that
means of EN and EP were the highest for hens fed 3% alfalfa. Also, Hashish
et al. (1983) indicated that supplementing the diets of laying hens with 400 —
500 1.U. vitamin A/kg increased egg production, improved feed utilization
and increased vitamin A content of egg yolk.

External and internal egg quality: '

Results presented in Table (3) indicated no significant differences in
egg quality among all dietary treatments including the control group except,
yolk color, shape index and Haugh unit. Results also indicated that laying
hens fed diet 9 (0.4 % ECL +0.4% OP) had higher yolk color than those fed
the control diet.

Hens fed diet 7 (0.2% ECL+0.4% OP) had higher shape index% being
77.7% while significant lower values (P<0.01) were observed for hens fed diet
2 (0.2% ECL). The control group had higher Haugh unit, being 81.03% while
significant lower values (P<0.01) were observed for hens fed diet 4 (0.2% OP).
Yolk index, values revealed insignificant improvement by adding all of the
dietary treatments compared to the control group. '
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Table 2 : Effects of Egyptian clover dry leaves and orange peels as natural feed additives in Hy- Line W- 36 laying hen diets
on productive performance.

Egs _ Feed_ Crude pr?tein Cnlori.c Live body
duction Total egg mass A\:erage ege ) Daily feed conversion conversion conversion weight gain
Items procuct (EM,g) weight (EW,g) | intake (Fl.g) | (FC, g feed/ (CPC) ratio
(EP) % ¢ eain) (CCR) (LBWG,g)
-1 (control) 70.24+2.15" [ 2822.8£122.6 52.37=1.06° 93.85+2.09 2.58+0.17 0.381+0.02 7.15+0.46 136.7+28.4
2 (O.Z%ECLL 71.32+2.15 | 2910.8+122.6 53.03=1.06° 89.95+2.09 2.43+0.17 0.359+0.02 6.74+0.46 113.3+28.4
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 | 98.42+28.4
4 (0.2% 017') 68.83+2.25 | 2842.5+122.6 55.38+1.06™" 93.79+2.09 2.60+0.17 0.3830.02 7.20+0.46 123.2+£28.4
5 (0.4% OP) 68.05+2.36 | 2569.5+122.6 54.621.06™° §7.21£2.09 2.61x0.17 | 0.385%0.02 7.23+0.46 142.5+£29.7
6 (0.2% ECL+0.2% OP) | 70.89£2.15 |2927.2%122.6 53.75=1.06" 92.61+2.09 2.44+0.17 0.360+0.02 16.77£0.46 | 64.58+28.4
7 (0.2% ECL+0.4% OP) | 70.35+2.15 | 2939.7%122.6 54.3621.06"" 91.87+2.09 2.48+0.17 0.363+0.02 6.86+0.46 129.1+£28.4
8 (0.4 %5.CL+0.2% OP) | 68.71£2.25 | 2877.4£122.6 .« 57.21=%.0§° 92.09=2.0v 2.76£0.17 0.407£0.02 7.63=0.46 | 81.00+28.4
9 (0.4 %ECL+0.4% OP) | 70.78+2.36 | 2864.3+x122.6 56.61=1.06™ 93.40+2.09 2.50£0.17 0.368+0.02 6.92+0.46 132.5+£28.4
Over all mean 69.95+£0.74 | 2839.1+40.87 54.51+0.36 91.99=0.70 2.56:0.06 0.378x0.01 7.1020.15 113.5+9.52
Level of addition% :
0.00 70.24+2.13 | 2822.8£123.0 52.37+1.08° 93.85+2.12 2.58+0.16 0.381+0.02 7.15+0.46 136.7+28.6
0.20 70.13+1.54 | 2876.6+86.97 54.20:0.76" 91.87x1.50 2.52+0.12 .| 0.371+0.02 6.97+0.32 118.2+20.2
0.40 69.85+1.28 | 2764.9£71.01 53.87+0.62% 90.98+1.22 2.58+0.10 0.380+0.01 7.14+0.26 100.7+16.7
0.60 69.57£1.54 | 2908.6£86.97 55.78+0.76° 91.98+1.50 2.62+0.12 0.386x0.02 7.25+0.32 105.0+20.2
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+0.46 132.5+£28.6
Tvpe of addition :
ECL 70.86x1.57 | 2854.4+90.4 53.1320.76° 91.54=1.52 2.55£0.12 0.376+0.02 7.07+0.34 105.8+20.6
OoP 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+21.1
ECL+ OP 70.19+1.12 | 2902.2+63.9 55.48+0.54" 192 .49+1.07 2.54+0.09 0.375£0.01 7.05=0.24 101.8+14.6

EFFECTS OF USING DRIED EGYPTIAN CLOVER AND lORANGE.. 194

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

a,....c values in the same column within the same item followed by different superscripts are slgml'cantlv different (P <0.05).

**QP (orange peel )
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Table 3: Effects of Egyptian clover dry leaves and orange peels as natural feed additives in Hy- Line W- 36 laying hen diets
on external and internal egg quality.

Ttems Yolk thi:lllcen"ess Alb;nmen Yolk Shell ‘Yolk Eg.g shape Hau.gh
color mm %o % % index% index unit

Treatments :
1 (control) 9.56+0.15™P | 0.3570.01 | 60.91=0.62 | 28.8120.54 | 10.28£0.19 | 51.19£1.16 | 77.1=1.0°F | 81.03x2.04"
2 (0.2%ECL)) 9.740.15°°C | 0.352+0.01 | 59.9420.62 | 29.75£0.54 | 10.3120.19 | 51.66=1.16 | 74.6£1.0C | 75.12=2.04°5C
3 (0.4 %ECL) 9.78+0.15°C | 0.348+0.01 | 59.93+0.62 | 29.680.54 | 10.40+0.19 | 53.39+1.16 | 75.4+1.0°C | 69.26+2.04°7
4(0.2% OP ) 9.26£0.15°° | 0.349+0.01 | 61.250.62 | 28.74+0.54 | 10.0120.19 | 52.17£1.16 | 75.7=1.0°C | 67.18%2.047
5 (0.4% OP) 9.3320.15° | 0.3640.01 | 60.1620.62 | 29.1320.54 | 10.7120.19 | 55.35+1.16 | 76.6=1.0°C | 76.08%2.04°5
6 (0.2% ECL+0.2% OP) | 9.63x0.15°0 | 0.36020.01 | 60.23+0.62 [ 29.56+0.54 | 10.2120.19 | 52.81%1.16 | 76.6=1.0°° | 72.00+2.04"0
7(0.2% ECL+0.4% OP) | 9.1920.15° | 0.359x0.01 [ 61.020.62 | 28.83+0.54 | 10.1520.19 | 54.40=1.16 | 77.7x1.0" | 72.60+2.045°0
8 (0.4 %ECL+0.2% OP) | 9.4120.15°0 [ 0.35620.01 | 62.10+0.62 | 28.05+0.54 | 9.856=0.19 | 53.21+1.16 | 75.8+1.0°C | 74.27+2.04
9 (0.4 %ECL=0.3% OP} | 10.220.15% | 0.367£0.01 | 60.354£.62 | 29.31+0.54 | 10.3420.19 | 53.16=1.16 | 77.2+1.0°" | 68.66+2.04°7
Over all mean | 9.56+0.05 0.357+0.01 | 60.66+0.21 | 29.10+0.18 | 10.2520.06 | 53.04+0.39 | 76.3£0.26 | 72.91+0.68
Level of addition %:
0.00 9.56+0.16" 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+0.11° [ 0.350=0.01 | 60.60+0.44 | 29.25:0.38 | 10.1620.14 | 51.92+0.81 | 75.1+0.88° | 71.15£1.53F
0.40 9.58+0.09° | 0.3570.01 | 60.11+0.36 | 29.46:0.31 | 10.4420.11 | 53.8520.67 | 76.2+0.88" | 72.45£1.25°
0.60 9.3020.11° ] 0.357£0.01 { 61.56+0.44 | 28.4420.38 | 10.0120.14 | 53.80=0.81 | 76.70.88* | 73.431.53F
0.30 10.220.16" [ 0.367+0.01 | 60.350.62 | 29.3120.54 | 10.34x0.20 | 53.16+1.15 | 77.2£0.88° | 68.662.16°
Tvpe of addition :
ECL 9.76+0.12" 0.350£0.01 | 59.9420.45 | 29.7120.39 | 10.35+0.14 | 52.53+0.85 | 75.0£0.87° | 72.19+1.62
OoP 9.30+0.12° 0.356+0.01 | 60.71£0.45 | 28.94+0.39 | 10.360.14 | 53.76+0.85 | 76.2+0.87" | 71.63=1.62
ECL+ QP 9.59+0.09"° | 0.360+0.01 | 60.93+0.32 | 28.94+0.27 | 10.1420.10 | 53.3920.60 | 76.8=0.87" | 71.88=1.14

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

a,....b, and A,... D, values in the same column within the same item followed by different superscripts are significantly different (at P <0.05 fora to b

3 P <0.01 for A to D).

**OP (orange peel )
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Concerning the effect of NFA level (Table 3), no significant effect were
observed on egg quality during all experimental periods studied were except,
yolk color, shape index and Haugh unit. It is clear that laying hens fed diet
containing 0.8% (0.4% ECL+0,4% OP) had higher yolk color, while,
insignificant differences were detected among other treatments were found as
compared to the control diet. Laying hens fed diet containing 0.8% (0.4%
ECL+0.4% OP) had higher shape index value, while, those fed diet containing
0.2% NFA had lower shape index value. Regarding Haugh unit, value
revealed significant reduction by adding any level of NFA to diets compared
to the control group. A similar conclusion was reached by Mcdowell et al.
(1990) who found that adding aquatic plants to the diets increased yolk
pigmentation while adding 7.5% of these plants to the diets. for laying hens
did not adversely affect the egg Haugh units. Hasin er al (2006)
demonstrated no significant effects on external and internal egg qualities
except yolk color score. Previous experiments with yellow corn, carrot meal,
azolla meal and duck weed meal reported similar trend for both albumen and
yolk quality characteristics of eggs (Sikder et al., 1998 and Khaton et al.,
1999).

Concerning the effect of type of NFA (Table 3), also no significant effects
were detected on egg quality during all experimental periods studied except,
yolk color and egg shape index. It is clear that laying hens fed diet containing
ECL had higher yolk color and lower egg shape index, while, those fed OP or
(ECL + OP) mix had 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 indicated that NFA supplementation
significantly (P<0.05 or P<0.01) affected triglycerides, AST and ALT values.
It can be seen that hens fed control diet had higher serum triglycerides and
AST values, while, those fed diet 8 (0.4% ECL + 0.2% OP) and 5 (0.4% OP)
had lower serum triglycerides and AST, respectively, hens fed diet 6 (0.2%
ECL+0.2% OP) had higher ALT. However, no significant differences were
found among dietary treatments for calcium, cholesterol, total protein,
albumin, globulin, A/G ratio, glucose of serum and phosphorus.

Although total serum cholesterol was not affected by the different
experimental treatments, it is difficult to draw conclusions from the data due to
large variations in the plasma cholesterol level among experimental hens.
Other studies have demonstrated considerable variation in serum cholesterol
(El-Husseiny et al., 2000).

Concerning the effect of NFA level (Table 4), it were significant effects
(P<0.05 or P<0.01) on triglycerides, AST, ALT, total protein and phosphorus
values were noted. Regarding to AST values significant reduction was evident
by adding any level of NFA to the diets compared to the control group. Laying
hens fed diet containing 0.00, 0.20, 0.80 and 0.60% NFA had higher
triglycerides, ALT, total protein, and phosphorus values, respectively. While,
those fed diet containing 0.60, 0.80, 0.60 and 0.00% NFA had lower
triglycerides, ALT, total protein, and phosphorus values.

The results indicated that type of NFA supplementation insignificantly
affected all serum constituents studied except triglycerides and phosphorus (Table
4). From this table, it can be observed that hens fed ECL had significantly higher
serum triglycerides than those fed (ECL+OP) mix containing diets, where hens
fed (ECL+OP) mix containing diet had significantly higher serum phosphorus.
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Table 4: Effects of Egyptian clover dry leaves and orange peels as natural feed additives in Hy- Line W- 36 laying hen diets on
some serum constituents

t

| Items Calcium Cholesterol | Triglycerides AST ’ ALT pt::::iln A"z:’;"" Gl((’g;lm A/.G Glucose Phosphorus
’ mg/dL mg/dL mg/dL U/ml | U/ml oL /dL oL ratio mg/dL mg/dL
i Treatments :
1 (control) 20.49+1.97" [ 276.45229.4 | 415.2:7.37% 1 39.85¢1.15° | 29.10=0.67" [ 9.33:0.54 | 5.59:0.85 | 3.7330.72 | 1.53+1.35 | 192.81233.64 | 10.18+2.27
12(0.2% ECL") 13.942.79 | 191.86241.5 | 393.9:10.4°7 | 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+47.56 | 11.64%3.21
1 3(0.4%ECL) 13.4721.77 ! 243.26226.3 | 406.726.60"° | 35.24x1.03° 1 29.16x0.60" ! 9.30:0.48 | 5.7520.76 | 3.5540.64 | 3.121.21 | 201.58=30.09 | 11.49:2.03
[4(0.20P ) 17.00£1.97 | 239.83:29.4 | 400.9:7.37°% | 35.15+1.15° | 29.9520.67° | 9.85:0.54 | 6.3120.85 | 3.52+0.72 | 3.23%1.35 | 231.26=33.64 | 10.552.27
15 (0.4% OP) 16.4121.97 | 260.17:29.4 | 395.427.37"° | 33.25:1.15" | 28.4550.67° | 9.2220.54 | 6.79+0.85 | 2.93+0.72 | 3.2021.35 | 211.87+33.64 | 10.55£2.27
61(0.2% ECL+0.2% OP) | 17.7421.77 | 205.35+26.3 | 390.126.60"" | 36.70=1. 03"' 1 30.0420.60° | 9.3220.48 | 7.35%0.76 | 1.97£0.64 | 4.60=1.21 | 230.50+30.09 | 11.27£2.02
[7(0.2 %ECL+0.4% OP) | 13.2421.97 | 222.97229.4 | 383.8+7.37°C_| 34.95:1.15° | 28.3520.67° | 9.0420.53 | 6.33:0.85 | 2.7120.72 | 4.11=1.35 | 227.70:33.64 | 16.73£2.27
18(0.4 %ECL+0.2 %0P) | 17.41£1.97 ! 271.51229.4 | 364.057.37° | 34.90x1.15° i 27.85:0.67"" | 9.03x0.53 ! 6.6940.85 | 2.34£0.72 | 3.69=1.35 | 250.54=33.64 | 16.7322.27
©9(0,4% ECL+0.4 %0P) | 17.82+1.97 ! 287.79:29.4 | 396.0:7.37"° ! 34.4021.15° - 26.050.67° | 11.320.48 | 8.24+0.85 | 3.04%0.72 | 3.1021.35 | 304.80+33.67 | 16.18+2.27
I Over all mean L 16.3920.68 | 246.16210.) | 394.0222.54 | 35.38+0.40 ' 28.7520.23 | 9.4920.19 | 6.63+0.29 | 2.86+0.25 | 3.34=0.47 | 230.09+11.58 | 12.80:0.78
i Level of addition %: )
i 0.00 120945204 : 276.5229.5 | 415.227.75" 1 39.8521,17" { 29.1020.67°° / 9.3320.51" | 5.59:0.82 | 3.73:0.72 | 1.53£1.28 ' 192.81=31.81 | 10.1822.42°
10.20 115.9821.66 | 223.8+24.1 ! 398.626.32" | 34.77:0.96° | 29.90:0.54" 19.50£0.42° | 64320.67 | 3.07:0.59 | 3.20+1.05  228.67+25.97 | 10.9121.98"
0.40 15.8421.090 | 234.6215.8 | 397.6=4.14° | 35.19£0.63° ' 29.270.36*° [ 9.2920.47° [ 6.6220.44 | 2.6720.39 | 3.6720.69 | 214.85:17.00 | 11.14£1.30°
©0.60 15.32£1.44 | 274.2+20.9 | 373.9:5.48° | 34.9320.83° | 28.10£0.47% | 9.03x0.36° | 6.5120.58 | 2.520.51 | 3.90+0.91 | 239.12:22.49 | 16.7321.72"
0.80 17.82£2.04 | 287.8229.5 | 396.0+7.75° | 3440zL.17° | 26.0520.76° ° 11.350.51" | 8.24+0.82 | 3.0420.72 | 3.1020.28 | 304.79=31.81 | 16.1822.43°
'] Type of addition : .
"ECL 13.61:1.54 | 228.57251.5 | 403.146.46"° | 34.89:0.80 | 29.3420.64 ' 9.17:0.48 | 6.0120.65 | 3.1620.56 | 3.13%1.00 | 207.81£50.48 | 11.5321.74°
. OP 16.71:1.44 | 250.00:48.1 | 398.2:6.05"™ | 34.20%0.75 | 29.2020.60 ' 9.5320.45 | 6.35:0.61 ' 2.9720.52 '3’110 93 | 223.5847.22 | 10.55:1.62"
{ ECL+ OP 116.62+0.99 | 244.46233.0 | 383.954.15° | 35.3210.52 | 28.19x0.41 | 9.65:0.31 | 7.17:0.42 | 2.4820.36 | 3.9240.64 115*.0&32,19 15.00+1.11*

! Mean + Standard error of the mean.

*ECL (Egyptian clover dry ieaves )
a,...£, and A,... C, values in the same column within the same item followed by different superscripts are significantly different (at P <0.95 for a to

c 3 P <0.01 for A to C).

**QP (orange peel )
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Immune Responses: Values of total immune response are listed in
Table (5). No significant effects on immune response as a result to NFA
supplementation was found in laying hen diets throughout the whole
experimental period. However, the diet including 0.2% ECL+ 0.4% OP (diet
7) supplementation in laying diets showed the best insignificant values in
primary immunity response throughout the whole experimental period as
compared to the control diet and other experimental groups. Regarding to
secondary immunity response all of the dietary treatments surpassed the
control, hens fed diet 3 (0.4% ECL) or diet 9 (0.4% ECL + 0.4% OP) had
higher values of secondary immunity response as compared to the control diet,
but the difference did not reach significance. Slightly improvement (not
significant) in cellular immunity response was found by adding NFA to the
diet of laying hens with the exception of diet 2 (0.2% ECL) and 5 (0.40% OP)
which was lower than the control. Regarding to hematocrit, red blood cells
and white blood cells, it can be noted that hens fed diets 3 (0.4% ECL), 6
(0.2% ECL + 0.2% OP) and 8 (0.4% ECL + 0.2% OP) had insignificantly
higher values, respectively, as compared to the control diet.

The results indicated that level and type of NFA supplementation
insignificantly affected all immune response parameters (Table 5). From this
table, it can be observed that any level of the dietary treatments surpassed the
control for primary immunity response, secondary immunity response, cellular
immunity and nearly hematocrit. Concerning type of addition, hens fed ECL
had insignificantly higher secondary immunity response, cellular immunity
and hematocrit, while, those fed (ECL + OP) mix containing diets had
insignificantly higher primary immunity response, hemoglobin, red blood cells
and white blood cells (Table 5). In this respect, Ibrahim (2005) reported that
orange peel without or with NaCl and sorrel with NaCl significantly increased
the red blood cells and white blood cells compared to the control group. In
case of orange peel, it may be due to the adequate amount of alpha-tocopherol
in rabbits blood that simultaneously ingested the highest amounts of the
vitamin C. The improvement in immune system in orange peel treatment was
agreed with Ding er al. (2004) who found that orange peel could greatly
improve the immune function. The same trend in orange peel may be due to
the antioxidant activity. Manthey (2004) showed that, the significant amount
of the total antioxidant activity in orange peel was attributable to minor-
occurring flavones. Orange peel extracts constituents may counteract
enzymatic lipid peroxidation processes (Malterud and Rydland, 2000).

Economical efficiency (EEf): Table 6 showed the economical
efficiency (EEf) and the relative economical efficiency (relative EEf) values.
Hens fed diet 2 (containing 0.20% ECL) gave the best economical and relative
=fficiency values being 1.429 and 110.6 %, respectively followed by hens fed

‘2t 7 (0.2% ECL+ 0.4% OP) (1.345 and 104.1%, respectively), diet 6 (0.2%
1 * 'L+ 0.2% OP) then diet 5 (0.4% OP), all of which are superior compared to
th, control diet without supplementation. Whereas, those fed D8 (0.4% ECL +
0.2.% OP) had the worst corresponding values, being 1.185 and 91.68%,
respectively. The relative efficiency varied between —8.32 to +10.6 % which is
of 'minor importance relative to the other factors 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 were incorporated as natural
feed additives in laying diets as they which gave the best economical and
relative efficiency values for egg production.
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*ECL (Egyptian clover dry leaves )

**QP (orange peel)

Table 5 : Effects of Egyptian clover dry leaves and orange peels as natural feed additives in Hy-2 ™ 36
laying hen diets on immune respoase. ~
. __ S
Primary Secondary | Cellular | Hemoglobin | Hematocrit Red White | r\‘.
Items . . X . . . > o blood blond cells | =N
immunity | immunity | immunity g/dL Yo cellst0xmm’ | 10°xmm’® | =
Treatments : '\,\
1 (control) 4.3021.28" [6.50£1,70 | 1.08+0.10 | 9.39=1.00 35.07+2.77 [ 3.6120.26 | 68.75z8.13 N
2 (0.2% ECL ) 6.00£1.28 7.50+1.70 1.06£0.10 | 8.92+1.22 38.00£3.39 | 3.760.31 | £6.29£9.98 S
3 (0.4 %ECL) 9.50+1.28 10.0£1.70 1.3840.10 | 8.66x1.00 42.60£2.77 | 3.18%0.26 | 75.0048.15 Z_
4(0.2%0P") 8.50£1.28 | 8.30£1.70 | 1.3340.10 | 8.45x1.00 39.77:2.77 | 3.182026 | 64.61£8.15 N
5 (0.4 %OP) 1 5.00+1.28 {8.00+1.70 1.020.10 | 8.53+1.22 36.64x3.39 3384031 | 63.65£9.98 -
6 (0.2 %ECL+0.2% OP) | 8.50%1.28 7.50£1.70 1.11x0.10 | 8.78+1.00 35.00£2.77 3.26x0.26 | 72.83£8.15 §
7 (0.2 %ECL+0.4% OP) | 10.3%1.28 | 7.00+1.70 1.11£0.10 | 8.62=1.00 38.02+2.77 | 3.40%0.26 ! 74.7528.15 -
8 (2.4 %ECL+0.2% OP) : 7.30:1.28 8.00=1.70 | 1.270.10 | 9.47=[.22 41.48+£3.39 3.53x0.31 73.75£9.98 E\k:
3 (0.4 %ECL+0.4% OP) | 7.50+£1.28 10.0£1.70 L11£0.10 ] 9.53£1.22 39.86+3.39 3.63+10.31 71.88x9.98 -
Over all mean 7.50+£0.43 | 8.11+0.57 L61£0.03 | 8.90£0.37 38.41=1.02 | 3.410.09 | 69.69+3.00 o
Level of NFA% : .
0.00 [ 4.50+1.61 6.50=1.53 1.08+0.12 1 9.39+0.89 35.08+2.84 3.61£0.24 68.75:7.43 | <
0.20 | 7.25£1.14 | 8.00=1.08 1.20£0.09 | 8.64x0.69 39.06£2.20 3.41=0.19 61.28+3.76 z
0.40 | 7.7620.93 | 8.50+0.88 | 1.16+0.07 | 8.68£0.35 38.26+1.74 | 3.2640.13 | 71.88+4.58 | B
0.60 1 9.00£.14 [ 7.50=1.08 [ 1.19%0.09 | 8.96=0.69 | 39.40+2.20 | 3.45%0.19 | 7435376 | S0
0.80 [ 7.50£1.61 | 10.0=1.33 | L1120.12 | 9.53%1.09 [ 39.86+3.47 | 3.6320.30 | 71.88+9.10 <
Tvpe of NFD : ~
ECL 7.75+1.12 8.75x1.15 1.21£0.09 | 8.77£0.533 | 40.7622.01 | 3.41£0.18 67.32+4.32 s
or 6.75+1.12 | 8.25=1.15 1.18x0.09 | 8.48£0.53 38.52%2.01 ] 3.2620.18 63.02x4.32 | §
ECL+OP | 8.50£0.79 | 8.13x0.81 1.1520.06 | 9.02£0.38 38.17+1.42 | 3.4320.12 73.40:3.20 | §‘
Mean + Standard error of the mean. &
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Table 6 : Effects of Egyptian clover dry leaves and orange peels as natural feed additives in Hy- Line W- 36 laying
hen diets on economical efficiency

Items 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 |0.816 |0.816
Total feed intake/hen (ko) b 7.226 16.926 |7.171 |7.222 {6.715 ;7.131 |7.074 |7.091 |7.192
Total feed cost/hen (L.E.) axb=c 15899 {5.654 15.854 |5.895 :5481 ;5.821 15.775 !5.788 15.871
Total number of eggs/hen d 54.08 |54.92 (52.75 |51.67 !50.27 |54.58 |54.17 |50.58 |52.55
Price/ egg (L.E.) e 025 1025 (025 (025 1025 1025 025 (025 10.25
Total price of eggs /hen (L.E.) dxe=f [13.52 113.73 [13.19 |12.92 !12.57 |13.65 |13.54 |[12.65 |13.14
Net revenue / hen (L.E.) f-c=g 7.621 [8.076 |7.334 |7.022 |7.086 |7.824 |7.768 |6.857 |7.267
Economical efficiency (E.E.f) a/c=h 11292 {1.429 [1.253 |1.191 11.293 [1.344 1345 |1.185 |1.238
Relative E.E.f. r 100.0 [110.6 196.96 |92.19 100.1 !104.0 :104.1 {91.68 :95.80

(based on average price of diets during the experimental time).
(according to the local market price at the experimental time).

(net revenue per unit feed cost).

(assuming that economical efficiency of the control group (1) equals 100).
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