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SUMMARY

leaf extract (OLE) on growth performance, blood parameters, carcass traits, meat chemical

composition and economic feed efficiency of growing rabbits. Eighty APRI line rabbits of 5 weeks
of age with an average live body weight of 562 g were divided and assigned randomly into four experimental
groups of 20 rabbits in each (10 males +10 females). Rabbits in the 1% group were fed basal diet without
ethanolic olive leaf extract supplement (OLE1; control), while those in the 2" (OLE2), 3 (OLE3) and 4%
(OLE4) groups were fed the same diet supplemented with OLE at levels of 0.5, 1 and 1.5 ml/kg diet,
respectively. Results show that rabbits fed OLE diet (1.5 ml /kg (OLE4) had significantly (P<0.05) the highest
final body weight (2143 g), followed by OLE3 (2056 g), while those in OLE1 had the lowest final body weight
(1952 g) and did not differ significantly from that in OLE2 (1993 g) through the whole growing period. Daily
feed intake was not significantly affect by treatment. Feed conversion ratio was significantly (P<0.05) improved
with increasing OLE level in diets. Rabbits in OLE3 and OLE4 groups did not recorded mortality during the
experimental period as compared to 5% in each of OLE1l and OLE2 group. Carcass percentage was
significantly (P<0.05) higher in OLE3 and OLE4 than in OLE1 and OLE2. Rabbits fed OLE3 and OLE4 diet
showed the best net revenue (122.9 and133.7 %) relative to control diet (100%). The current study suggested
that the dietary supplementation of olive leaves extract at levels of 1 and 1.5 ml/kg diet could be successfully
save and useful for growing rabbits during the growing period.

The present study was designed to investigate the efficacy of different dietary levels of ethanolic olive
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INTRODUCTION

Olive (Olea europaea) leaf (OL) is one of the potent source of plant polyphenols having antioxidant,
antimicrobial, antiviral properties due to its rich phenolic contents. The most phenolic component of this
content is oleuropein, which gives high palatability to olive or its olive oil. In order to utilize oleuropein and
other bioactive components within OL effectively enough, they should be extracted from olive leaf. Olive
leaf extract (OLE) contains compounds with potent antimicrobial activities against bacteria, fungi, and
mycoplasma (Huang et al., 2003). Using aqueous OLE had beneficial effects in controlling the microbial
infections because it is a potent source of polyphenols having antioxidant, antimicrobial, anti-inflammatory
and antiviral properties (Aliabadi et al., 2012). The antimicrobial activity of commercial OLE is against
campylobacter jejuni (CJ), helicobacter pylori (HP) and methicillin-resistant Staphylococcus aureus
(Sudjana et al., 2009). These extracts play a role in regulating the composition of the gastric flora by
selectively reducing levels of HP and CJ. The reports describing antimicrobial properties of phenolic
compounds in olive products refer to compounds obtained from olive fruit, particularly hydroxyl tyrosol and
oleuropein (Periera et al., 2007).

At the experimental conditions, Juven et al. (1972) observed that oleuropein affected a significant
leakage of glutamate, potassium and inorganic phosphate from Lactobacillus plantarum. Oleuropein had no
effect on the rate of glycolysis when added to resting cells of L. plantarum, but it caused a decrease in the
ATP content of the cells. Shafey et al. (2013) found that dietary addition of 50 g olive leaf/kg altered small
intestine measurements and reduced live and carcass weights of broiler chickens. Cayan and Erener (2015)
observed that olive leaf powder (1, 2, or 3%) can be used for reducing egg yolk cholesterol content and egg
yolk coloring agent in layer diets.
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In rabbits, Dub and Dugani (2013) studied the effect of ethanolic OLE at levels of 100 and 200 mg/ kg
BW/ day. They found that ethanolic OLE can modify the extrinsic coagulation pathway as evidenced by the
prolongation of prothrombin time and changes in thrombus morphology, enough to justify further research to
evaluate its possible antithrombotic effects.

Therefore, the present study was designed to investigate the efficacy of different dietary levels of
ethanolic olive leaf extract on growth performance, blood parameters, carcass traits, meat chemical
composition and economic efficiency of growing rabbits.

MATERIALS AND METHODS

The present study was carried out at rabbit farm of Sakha station, belonging to Animal Production
Research Institute (APRI), Agricultural Research Center, Ministry of Agriculture, Egypt.

Eighty APRI line rabbits (5 weeks of age and average live body weight of 562+7.82 g) were divided and
assigned randomly into four experimental groups of 20 rabbits in each (10 males +10 females). Rabbits in
the 1% group were fed complete diet (basal diet) without any supplements (olive leaves extract, OLEL,
control). While, those in the 2" (OLE2), 3" (OLE3) and 4" (OLE4) groups were fed the same diet
supplemented with OLE at levels of 0.5, 1.0 and 1.5 ml/kg diet, respectively. The basal diet was formulated
to cover all essential nutrient requirements for growing rabbits according to De Blas and Mateos (1998).
Table (1) shows the ingredients and chemical composition of the basal diet. All rabbits were kept under the
same managerial conditions.

Table (1): Feed ingredients and calculated chemical analysis of the basal diet.

Ingredient % Calculated chemical analysis

Berseem hay 30.05 Crude protein (%) 17.75
Barley 24.60 Digestible energy kcal/kg 2500
Wheat bran 21.50 Crude fiber (%) 12.38
Soybean meal (44% CP) 17.50 Ether extract (%) 2.27
Molasses 3.00 Calcium (%) 1.24
Di-calcium phosphate 1.60 Total phosphorus (%) 0.80
Limestone 0.95 Lysine (%) 0.98
Sodium chloride (NaCl) 0.30 Methionine (%) 0.46
Vitamin & Mineral Mixture* 0.30 Methionine + Cystine (%) 0.76
DL-Methionine 0.20 Sodium (%) 0.16

*Supplied per kilogram of diet: Vitamin A, 6000 IU; Vitamin Ds, 900 1U; Vitamin E, 40 mg; Vitamin Kz, 2 mg; Vitamin
B1, 2 mg; Vitamin B2, 4 mg; Vitamin Be, 2 mg; Pantothenic acid, 10 mg; Vitamin Bz, 0.01 mg; Niacin, 50 mg; Folic
acid, 3 mg; Biotin, 0.05 mg; Choline, 250 mg; Fe, 50 mg; Mn, 8.5 mg; Cu, 5 mg; Co, 0.1 mg; Se, 0,1 mg; 1, 0.2 mg and
Zn, 50 mg.

Olive leaves used in this study were collected in winter (February) from Borg El-Arab region, Alexandria
governorate, Egypt. The collected olive leaves were cleaned from extraneous matter, shade-dried with
passive ventilation and crushed into a fine powder. The air dried plant materials were ground in a blender
with a particular size to ensure the plant powders in identical size. The powder (50 g) was macerated in 150
ml ethanol (75%) and allowed to extract for 48 h. The resultant (dark green-brown mixture) was filtered,
then the crude extracts were kept in refrigerator in glass bottles until using (Dub and Dugani, 2013).

During the experimental period (5-13 wk of age), feed and water were offered ad libitum. Live body
weight, feed intake and number of dead rabbits were recorded. Daily weight gain, feed conversion ratio and
viability rate were calculated. Economic efficiency was calculated according to Raya et al. (1991), while
relative growth rate and performance index were calculated according to North (1981).

At the end of growing period (13 weeks of age), six rabbits (3 males + 3 females) were taken randomly
from each treatment, fasted for 12 h, weighed and slaughtered to estimate some of carcass traits according to
Blasco et al. (1993). Blood samples were taken from each rabbit during slaughtering About 2 ml blood was
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aspirated in EDTA vacuum tubes, centrifuged at 2500 rpm for 10 m for plasma separation (Burnett et al.,
2006). Plasma was stored at -20 C until used for assaying. Hot carcass parts were presented as a percentage
of live body weight. Blood samples were taken all rabbits in each group to determine hematological
parameters and blood biochemicals in plasma. Meat samples were taken for analysis of meat from three
males. Samples of meat were taken from the hind limb, dried at 60°C for 2 days and grounded for analysis.
Chemical analysis was carried out for meat samples according to A.O.A.C. (2005) for ash, DM, CP and EE.

For hematological parameters within 2 hrs after collection for determination of red blood cells count
(RBCs), white blood cells count (WBCs), proportional of white blood cells (lymphocytes, neuterophils,
monocytes, eosinophils, and basophils), hemoglobin (Hb) concentration and PCV according to Drew et al.
(2004).

Concentrations of total proteins, triglycerides, cholesterol, high density lipoprotein (HDL) and low
density lipoprotein (LDL) were calorimetrically determined by using commercial kits (Bio-Diagonosis Co.,
Cairo, Egypt), following the same steps as described by manufacturers. Concentration of total antioxidant
capacity (TAC) and Malondialdehyde (MDA) and activity were determined calorimetrically.

Data were statistically analyzed using the General Linear Model Program of SAS (2000). Duncan’s
multiple range tests was performed (Duncan, 1955) to detect significant differences between means.

RESULTS AND DISCUSSION

Growth performance:

Table (2) showed that, at the end of growing period rabbits in OLE4 and OLE3 were significantly
(P<0.05) heavier by 9.8 and 5.3% than in OLE1. However, LBW of rabbits in OLE2 and OLE1 was nearly
similar (1993 and 1952 g). Rabbits were significantly (P<0.05) heavier in OLE4 than in OLE3. Average
daily weight gain (ADWG) in the first interval (5-9 weeks of age) was significantly (P<0.05) increased only
in rabbits fed OLE4 diet; however, in the second interval (9-13 weeks of age), ADWG was significantly

Table (2). Effect of dietary olive leaves extract on growth performance of growing rabbits.

Parameter OLE1 OLE2 OLE3 OLE4 SEM  P-value
No. of animals 19 19 20 20 - -
Initial body weight (g) 562 560 561 565 7.820 0.9778
Final body weight (g) 1952¢ 1993¢ 2056° 21432 16.67 0.0001
Daily weight gain (g):

5-9 weeks 25.5° 25.9° 26.6° 28.52 0.534 0.0018
9-13 weeks 24.1° 25.3 26.8% 27.92 0.498 0.0002
5-13 weeks 24.8° 25.6° 26.7° 28.2% 0.299 0.0001
Feed intake (g/ d):

5-9 weeks 72.3 72.8 73.1 74.1 0.526 0.2223
9-13 weeks 102.7 104.0 105.2 106.1 1.145 0.3293
5-13 weeks 87.5 88.4 89.2 90.1 0.962 0.2381
Feed conversion ratio:

5-9 weeks 2.8492 2.835% 2.755%® 2.614° 0.051 0.0315
9-13 weeks 4.279° 4.128% 3.959° 3.848P 0.084 0.0142
5-13 weeks 3.5332 3.460% 3.342° 3.203° 0.051 0.0001
Relative growth rate 110.5¢ 112.3% 114.3% 116.52 0.869  0.0006
Performance index (%) 55.5¢ 57.8¢c 61.7° 67.22 1.122 0.0001
Viability rate 95 95 100 100 - -

SEM = Standard error of means,
a, b, ¢, Means in the same row the different superscripts are significantly different (P<0.05).

(P<0.05) higher in OLE4 and OLE3 than in OLEL. During the whole experimental period (5-13 weeks of
age), supplementing of olive leaves extract in diets (OLE3 and OLE4) significantly (P<0.05) increased
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ADWSG. The recorded insignificant changes in feed intake of all groups with significant increase in ADWG
during the experimental period reflected the best feed conversion ratio of rabbit in OLE4 and OLE3 as
compared to OLE1 and OLE2. Based on these findings, relative growth rate and performance index during
the whole experimental period were significantly (P<0.05) the highest in OLE4 and OLES3. It is interest to
observe that improving growth performance parameters in OLE4 and OLE3 was associated with increasing
viability rate during the experimental period.

The obtained results are in agreement with those obtained by El-Damarawy et al. (2013), who revealed
that olive leave powder (0.5, 1.0 and 2.0%) in Mandarah chick diet significantly increased body weight,
daily weight gain and feed conversion ratio. Recently, Oke et al. (2017) found that OLE supplementation in
the drinking water of broiler chickens significantly increased final body weight, total weight gain and feed
conversion ratio. Shafey et al. (2013) found that dietary supplementation of OLE (0, 1.8, 3.6 and 6.25 g/kg)
in broiler diets did not significantly influence feed intake. Moreover, Cayan and Erener (2015) indicated that
feed intake was not affected by dietary olive leaf powder. Improving feed conversion ratio was reported by
Bahsi et al. (2016) when oleuropein was added to mixed feed (400 ppm) of Japanese quails. Improving
viability rate of rabbits in OLE4 and OLE3 may be due to that OLE is a potent source of polyphenols having
antioxidant, antimicrobial, anti-inflammatory and antiviral properties. Olive leaves had the beneficial effect
in controlling the microbial infections (Aliabadi et al., 2012). Also, Markin et al. (2003) reported that
aqueous OLE (0.6% (w/v) in drinking water killed E. coli, P. aeruginosa, S. aureus and K. pneumonia. In
addition, ethanol extracted OLE showed the highest antimicrobial efficiency against E. coli and S. enteritidis
(Korukluoglu et al., 2010).

The improvement in rabbit performance observed in this study may be due to the beneficial effects of
OLE on improving the nutrients digestibility and intestinal absorption. These results may be attributed to
oleuropein and other phenolic compounds completely inhibit the development of Escherichia coli and B.
cereus (Aziz et al., 1998). Oleuropein plays a role in regulating the composition of the gastric flora by
selectively reducing levels of Campylobacter jejuni, Helicobacter pylori and methicillin-resistant
Staphylococcus aureus (Sudjana et al., 2009). Also, polyphenolic compounds increase the activity of
digestive enzymes by decreasing of pathogenic microorganisms that spread in these animals’ digestive
organs, also preventing the formation of toxins within the feed (Wenk, 2002)

Carcass, pH and meat quality traits:

Percentages of net carcass, liver, giblets and total edible parts significantly (P<0.05) increased, while
abdominal fat, GIT, stomach and caecum percentages significantly (P<0.05) decreased only in OLE3 and
OLE4. However, percentages of kidney, heart and small intestine were not affected by treatment (Table 3).
Similar results were observed by Shafey et al. (2013), who showed that the addition of 6.25 g OLE/kg diet
of broiler chickens significantly (P<0.05) reduced carcass abdominal fat when compared with those of the
control.

Concerning the chemical composition of rabbit meat, results in Table (3) showed significant (P<0.05)
increase in CP and significant decrease in EE by supplementing OLE at levels of 1.0 and 1.5 ml/kg. It is
worthy noting that reducing EE percentage in rabbit meat as affected by OLE treatment is parallel with
decreasing abdominal fat percentage in the carcass.

The pH values of stomach, small intestine and caecum contents were not significantly influenced by
supplementing PLE in diets, indicating normal conditions of the digestive enzyme secretion and activity.

Blood parameters:

Plasma total proteins, HDL concentrations significantly (P<0.05) increased, while triglycerides, total
cholesterol and LDL significantly (P<0.05) decreased by increasing level of OLE in the diet (Table 4).
Similarly, Ahmed et al. (2017) found that adding oleuropein to layer hen diets (50, 100 and 150 mg/kg)
resulted in significant (P<0.01) increase in plasma total proteins. Also, blood lipid profile (decreasing
triglycerides, total cholesterol and LDL) significantly (P<0.01) improved compared with the unsupplied
group. Moreover, Erener et al. (2009) observed decreases in plasma cholesterol concentration of broiler fed
OLE diet. Sarica and Topbas (2014) demonstrated decrement of the concentrations of serum and hepatic
triglycerides and hypo-cholesterolemic activities.

It is of interest to note that the observed reduction in abdominal fat and meat fat percentages (Table 3)
may be due to improving lipid profile as affected by OLE treatment (Table 4).
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Table (3). Effect of dietary olive leaves extract on carcass, pH and meat quality traits of
growing rabbits.

Parameter OLE1 OLE2 OLES3 OLE4 SEM  P-value
Net carcass weight % 48.6° 49.8° 51.22 51.92 0.384  0.0025
Liver weight % 2.96° 3.18%® 3.41° 3.532 0.130  0.0251
Kidney weight % 0.51 0.53 0.56 0.57 0.039  0.6241
Heart weight % 0.36 0.37 0.37 0.39 0.014  0.3360
Giblets weight % 3.83° 4,08 4.34% 4.49° 0.108  0.0032
Total edible parts weight % 52.5¢ 53.9 55.6° 56.42 0.319  0.0006
Abdominal fat weight % 1.602 1.43% 1.15° 1.05° 0.077  0.0309
Gastrointestinal tract weight % 24.12 22.8° 20.7° 19.9° 0.310  0.0002
Stomach weight % 4,728 4.14% 3.89° 3.63° 0.205  0.0534
Small intestine weight % 3.42 3.20 3.05 2.99 0.061  0.1904
Caecum weight % 4.76% 4.33% 4.16° 4.09° 0.147  0.0460
pH value:

Stomach 3.20 3.17 3.23 3.63 0219  0.7822
Small intestine 7.70 7.57 7.50 7.70 0.153  0.7206
Caecum 7.00 7.27 7.13 7.23 0.167 0.8917
Meat chemical composition (%):

Moisture 75.2 75.0 74.4 74.3 0.322  0.1637
Ash 1.42 1.40 1.36 1.34 0.038  0.5512
CP 19.9° 20.2% 21.08 21.28 0.282  0.0527
EE 3.442 3.39* 3.27%® 3.19° 0.053  0.0302

a, b, ¢, Means in the same row with different superscripts are significantly different (P<0.05), SEM = Standard error of
means.

Table (4). Effect of dietary olive leaves extract on some metabolites blood of growing rabbits.

Nutrient OLE1 OLE2 OLE3 OLE4 SEM P-value
Total protein (g/dl) 5.29° 5.62% 5.862 5.96° 0.117  0.0184
Triglycerides (mg/dl) 95.12 93.1% 91.4%¢ 90.1¢ 0.774  0.0102
Total cholesterol (mg/dl) 75.42 73.72 71.7° 70.6° 0.581  0.0008
HDL (mg/dI) 32.7b 33.2b 35.12 35.32 0394  0.0014
LDL (mg/dl) 31.82 31.0% 30.2b 29.7° 0.449 0.0292
TAC (mmol/ L)® 1.12° 1.19° 1.35° 1.682 0.071 0.0024
MDA (umol/ m)® 1.322 1,22% 1.16% 1.04° 0.053 0.0480

SEM = Standard error of means,

a, b, ¢, Means in the same row with different superscripts are significantly different (P<0.05).
(1) TAC=total antioxidants capacity,

(2) MDA= malondialdehyde

Most of the phenolic compounds (oleuropein, verbascoside, flavones flavones, flavonols, flavan-3-ols
and substitued phenols) in OLE have been shown to possess hypo-cholesterolaemic activities due to
lowering the concentrations of blood and hepatic triglyceride and altering the metabolism of cholesterol
(Romani et al., 1999). The mechanism of this hypo-cholesterolaemic action may be due to the inhibition of
dietary cholesterol absorption in the small intestine or its production by liver and/or stimulation of the biliary
secretion of cholesterol and cholesterol excretion in the feces (Rezar et al., 2015). Oleuropein in OLE
contain phenolic compounds, which have been shown to possess hypo-cholesterolaemic activities (Sarica
and Topbas, 2014). These compounds are known to provide a protective effect against the oxidation of low-
density lipoproteins (LDL), which are involved in the development of atherosclerosis. The hydroxytyrosol
and oleuropein found in olive leaves are known to prevent LDL oxidation and to inhibit 3-hydroxy-3-
methyglutaryl coenzyme A — an enzyme that plays an important role in cholesterol synthesis. These
properties of hydroxytyrosol and oleuropein might have contributed to the decreases in plasma cholesterol
levels (Patrick and Uzick, 2001). These compounds are known to provide a protective effect against the
oxidation of low-density lipoproteins (LDL), which are involved in the development of atherosclerosis and
cardiovascular diseases. The hydroxytyrosol and oleuropein found in olive leaves are known to prevent LDL
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oxidation and to inhibit 3-hydroxy-3-methyglutaryl coenzyme A — an enzyme that plays an important role in
cholesterol synthesis (Cayan and Erener, 2015).

Regard to antioxidant system (Table 4), total antioxidant capacity significantly (P<0.05) increased, while
malondialdehyde (MDA) significantly (P<0.05) decreased by increasing OLE level in diet up to 1.5 ml/kg
(OLE4).In agreement with the obtained results, Ahmed et al. (2017) found that adding oleuropein to layer
hen diets (50, 100 and 150 mg/kg ) resulted in significant (P<0.01) improvement in superoxide dismutase
(SOD) and total antioxidant capacity (TAC), while MDA concentration significantly decreased. Also, Jemai
et al. (2008) reported that olive leaf or OLE are a source of many phytochemicals that are considered as
potential sources of antioxidant. According to Hayes et al. (2011), phenolic compounds in the OLE are
considered as a free radical scavenger by breaking the free radical chain reaction.

Blood hematological values:

Hematological parameters, including hemoglobin (Hb) concentration, package cell volume (PCV) and
count of platelets significantly (P<0.05) increased, while WBCs count and percentages of neutrophils and
lymphocytes significantly (P<0.05) decreased in OLE 3 and OLE4 as compared to control (OLE1).
However, count of red blood cells (RBCs) and white blood cells (WBCs),and percentages of monocytes,
basophils and eosinophils were not influenced by the different dietary OLE (Table 5).

Table (5). Effect of dietary olive leaves extract on some blood hematology traits of growing

rabbits.
Parameter OLE1 OLE2 OLE3 OLE4 SEM P-value
Hemoglobin (g/ dI) 11.2° 11.9% 12.72 12.9? 0.296 0.0364
PCV (%) 35.7b 36.9% 37.8? 37.92 0.404 0.0521
RBCs (x108/ pul) 5.61 5.60 6.19 6.15 0.257 0.2755
Platelets (x10%/ ul) 318.7° 356.3° 418.32 422.02 15.59 0.0112
WBCs (x10%/ ul) 8.372 7.23%® 6.37° 6.35P 0.524 0.0508
Neutrophils (%) 34.32 33.72 32.3b 31.5P 0.333 0.0010
Lymphocytes (%) 59.72 59.0% 57.7% 56.5¢ 0.577 0.0081
Monocytes (%) 3.33 3.33 5.00 5.33 0.881 0.2421
Basophils (%) 1.67 2.67 3.33 4.33 0.667 0.1062
Eosinophils (%) 1.00 1.33 1.67 2.33 0.333 0.2011

SEM = Standard error of means,
a, b, ¢, Means in the same row with different superscripts are significantly different (P<0.05).

Concentration of Hb obtained were generally fall within normal range (9.4 -17.4) for rabbits (Ross et al.,
1979; Mitruka and Rawnsley, 1997). The PCV is an index of toxicity and its distribution vary with breeds.
Reduction in the concentration of PCV in the blood may suggest the presence of a toxic factor (e.g.
haemagglutinin) which had adverse effect on blood formation (Oyawole and Ogunkunle, 1998).

High WBCs count is usually associated with microbial infection, the presence of foreign body or antigen
(Ahamefule et al., 2008). The total may be increased by 15 to 30% in rabbits under stress conditions
(Campbell et al., 2004; Poljicak-Milas et al., 2009).

These results may indicate positive effects of OLE treatment on hematological parameters and the
impact on liver and spleen function, as well as, other tissues like bone marrow, where RBCs are synthesized
(Feldman et al., 2000).

Economic efficiency:

Data in Table (6) Revealed that total feed cost increased by supplementing OLE in diets, as a result of
increasing of average feed intake and OLE cost. Also, net selling price increased in OLE3 and OLE4 due to
increasing weight gain and viability rate as compared to OLE1 and OLE2. The same trend was found in the
net revenue and relative revenue. The best value of relative revenue was found in the rabbits fed diet
supplemented with 1.5 ml OLE/kg (133.7%), followed by those in OLE3 (122.9%), but the poorest value
was recorded in control (100%).
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Table (6). Effect of dietary olive leaves extract on economical study.

Parameter OLE1 OLE2 OLE3 OLE4
Average feed intake (kg /head) 4.898 4.951 4.995 5.044
Price /kg diet (L.E.) 4.65 4.68 471 4.74

Total feed cost (L.E.) 22.78 23.17 23.53 23.91
Average weight gain (kg/head) 1.390 1.433 1.495 1.578
Selling price (L.E.)® 48.65 50.16 52.33 55.23
Viability rate 95 95 100 100

Net selling price (L.E.) 46.21 47.65 52.33 55.23
Net revenue (L.E.)® 23.43 24.49 28.80 31.32
Relative revenue (%) 100 104.5 122.9 133.7

Other conditions like management are fixed.

- Ingredients price (L.E. per ton) at 2019 were: 4500 barley; 2700 berseem hay; 4000 wheat bran; 8000 soybean
meal (44%); 500 limestone; 12000 premix; 60000 methionine; 1000 di-calcium phosphate; 3000 molasses; 1000
salt.

- Adding 200 L.E. /ton for pelliting.

(1) Price of kg live body weight was 35 L.E.

(2) Net revenue = Selling price — total feed cost

Therefore, based on the foregoing results, olive leaves extract could be successfully incorporated into the
diet of growing rabbits up to 1.5 ml/ kg diet, in terms of improved production performance alleviation of
post-weaning stress with high profitability, under Egyptian environmental conditions.
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