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Abstract
This study was performed to investigate the effect of feeding different levels of date pits (DP) to growing Japanese quails on
growth performance, diet digestibility, blood parameters, carcass traits, and economical value of the farm production. A total of
204 1-day-old quail chicks were randomly divided into 4 groups (three replicates each). DP was chemically analyzed and used as
0%, 2%, 4%, and 6% to formulate 4 balanced experimental diets (control, DP-2, DP-4, and DP-6, respectively). The feed and
water were given ad libitum. Feed intake (FI) and body weight gain (BWG) were recorded weekly, and the feed conversion ratio
(FCR) was calculated. A digestibility trial was conducted, and the digestion coefficient (DC) was calculated for diet dry matter
(DM) and nutrients. At the end of the experiment, carcass traits were measured and blood samples were collected for blood
picture analysis. Economical evaluation of the test diets was carried out to determine the net return (NR) of feeding DP to quails.
Results showed significant (P < 0.05) change in FI and final body weight among treatments. FCR of DP-6 group was the best in
all treatments. DC of diet DM and nutrients were reduced with increasing DP level except for nitrogen-free extract (NFE).
Carcass traits and blood parameters were within the normal range with no adverse effects. From the economic point of view, quail
selling return values were significantly higher (P < 0.05) for all the groups supplemented with DP than the control one. Total
return (TR) and NR values showed insignificant (P > 0.05) differences among the experimental groups; they were higher for DP-
fed groups compared with the control. The present results demonstrated a beneficial effect of DP inclusion in the diet of quails in
terms of growth performance, blood profiles, carcass traits, and economic value.
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Introduction

The poultry industry in Egypt is growing rapidly. Limitation
of conventional feedstuff and the increase of its prices require
alternative feed resources (Donohue and Cunningham 2009).
Recently, focus was directed toward agricultural and food

processing by-products for feed processing and formulations.
Many researches of animal and poultry production are current-
ly investigating the use of food and agricultural by-products to
increase the economic efficiency of farms, and food industry,
in addition to achieving the environmental safety. Date palm
(Phoenix dactylifera L.) is a monocotyledonous fruit and one
of the Arecaceae families, which includes 3000 species
(Jassim and Naji 2010). Three essential parts constitute mature
palm date fruits: date flesh which represents 85–90% of the
date fruit weight (Amira et al. 2011), DP or stone (10–15%),
and skin which is a thin layer lining the date flesh for protec-
tion (Jassim and Naji 2010). The total world production of
date fruits in 2014 reached approximately 7.8 million tons.
The top production was from Egypt by 1,465,030 tons/year
(FAOSTAT 2017), meaning that about 147–220 thousand tons
of date pits (DP) were produced every year in Egypt. The
chemical composition of DP is highly variable. Ranges of
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moisture, crude protein, carbohydrates, ash, and fats are 3.1–
12.5%, 2.3–6.9%, 74–86.9%, 0.84–1.2%, and 5–12.5%, re-
spectively (Hossain et al. 2014). DP also contains appreciable
quantities of minerals and can be used as an energy source for
animals and poultry (Feedipedia 2017). Quail represents a
small section in the Egyptian poultry industry. These birds
are raised for meat and egg production and are expected to
be an important segment in food security. The aim of this
study is to investigate the response of Japanese quail to a diet
containing different levels of DP in terms of growth perfor-
mance, diet digestibility, blood parameters, carcass quality,
and economical profitability of farm production.

Material and methods

The experiment was conducted from January 1 to February 11
in the year 2018 at the Center of Experimental Animal
Research, Faculty of Veterinary Medicine, Benha University,
Egypt. In total, 204 1-day-old quail chicks were randomly
selected and categorized into four groups of different treat-
ments (51 chicks of 3 replicates each). The chicks were kept
on well-ventilated litter floor rooms and stocked in a density
of 10 birds/m2. All birds were subjected to the same manage-
rial, hygienic, and housing conditions. In the first 4 days, the
brooding temperature was 35 °C. Then it was lowered to
32 °C until the end of the 1st week. From the 2nd week, the
ambient temperature was maintained around 29 °C, and the
relative humidity was between 60 and 70%, with 23 h/d light
throughout the experimental period. DP was collected as res-
idues of the food industry from Toukh city, Qalyobia
Governorate, Egypt. It was air-dried then ground into meal.
DP sample was chemically analyzed before being used in the
diets. Four iso-energetic and iso-nitrogenous diets were for-
mulated for Japanese quails according to National Research
Council (NRC 1994). The experimental diets contained yel-
low corn, soybean meal, and corn gluten meal, in addition to
mineral and vitamin supplements. The diets were formulated
to contain 0%, 2%, 4%, and 6% DP for control, DP-2, DP-4,
and DP-6, respectively as presented in Table 1.

Data collection

Feed intake and body weight gain were measured weekly for
each quail, and FCR was calculated. At 35 days of age, a
digestibility trial was carried out during the last 7 days of the
experiment according to Alu (2012). To measure digestibility,
the diet and water were removed for about 12 h to evacuate the
gut and determine the period of fecal collection. After fasting,
the birds were allowed freely to feed and drink water. Feed
intake was recorded and feces were collected free from feather
or residues for 4 successive days in each group. The fecal
output was daily weighed, recorded, dried at 60 °C in hot air

oven (Heraeus Ut20, Germany) for 48 h, and then frozen till
analysis.

At day 42, feed was removed from feeders for 3 h, and 9
birds from each group were randomly selected, weighed, and
slaughtered by cutting carotid arteries and jugular veins, then
allowing them to bleed for 5 min. Blood samples were taken
for analysis. Feathers were removed after dipping birds in hot
water bath (60 °C) for 2 min. After separation of head, neck,
shanks, and feet, the carcass was eviscerated. The dressing
percentage of carcass was obtained according to the formula
of Brake et al. (1993):

Dressing% ¼ dressed carcass weight

live weight
� 100

Weight of internal organs (heart, gizzard, liver, and intes-
tine) was recorded, and their percentages in relation to live
body weight were calculated. Samples of DP, diet, and fecal

Table 1 Composition and calculated analysis of the experimental diets

Control DP-2 DP-4 DP-6

Feed ingredients (% as fed)

DP 0 2 4 6

Yellow corn 56.4 55 51.9 49.2

Soybean meal (44% CP) 31.5 29.5 30 30

Corn gluten meal (60% CP) 9 10.4 10.3 10.5

Soybean oil 0 0 0.7 1.2

L-lysine 0.3 0.3 0.3 0.3

DL-Methionine 0.1 0.1 0.1 0.1

Vita. and Min. mix.1 0.3 0.3 0.3 0.3

Salt 0.4 0.4 0.4 0.4

Limestone 2 2 2 2

Total 100 100 100 100

Calculated chemical composition (%)2

CP 24.1 24 24 24

CF 3.84 4.40 5.05 5.68

Ca 0.86 0.86 0.86 0.86

Available P 0.40 0.39 0.39 0.39

Lysine 1.34 1.30 1.31 1.32

Methionine 0.55 0.56 0.56 0.56

Sodium 0.17 0.17 0.17 0.18

ME (kcal/kg) 2901 2903 2904 2903

1Hy-Mix commercial broiler premix purchased by Misr feed additives
company, Egypt. Composition (per 3 kg): vitamin A = 12,000,000 IU,
D3 = 4,000,000 IU, E = 60,000 mg, K3 = 3,000 mg, B1 = 2,000 mg,
B2 = 6,500mg, B6 = 5,000mg, B12 = 20mg, niacin = 45,000mg, biotin =
75 mg, folic acid = 2,000 mg, pantothenic acid = 12,000 mg, choline
chloride = 1000,000 mg, zinc = 80,000 mg, manganese = 100,000 mg,
iron = 45,000 mg, copper = 10,000 mg, iodine = 1,000 mg, selenium =
200 mg, cobalt = 100 mg, calcium carbonate to 3 kg
2According to Feed Composition Tables for Japanese quail (National
Research Council, NRC for poultry 1994)
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matter were ground to pass a 1-mm sieve and chemically
analyzed according to (AOAC 1995). DM was determined
using hot air circulation oven (Heraeus Ut20, Germany) at
105 °C for 3 h (method no. 930.15), crude protein (CP) using
Kjeltec system 2100-FOSS, Sweden (method no. 984.13),
ether extract (EE) by Soxtec system 2045, FOSS-Sweden
(method no. 920.39), and ash using Furance 6000,
Thermolyne, USA (method no. 942.05). Neutral detergent
fiber (NDF) was estimated according to Van Soest et al.
(1991). Organic matter (OM) was calculated by the difference
between DM and ash. The non-fiber carbohydrate (NFC) con-
centration was calculated according to Calsamiglia et al.
(1995) using the following equation: NFC = 100 – (CP +
NDF + EE + ash). The DC of DM, OM, CP, EE, crude fiber
(CF), NDF, acid detergent fiber (ADF), and NFE of the ex-
perimental diets was calculated using the formula:

Apparent DC ¼ Nutrients in feeds−Nutrients in feces

Nutrients in feeds

� 100

Collected blood samples were analyzed for hematological
parameters. Counts of white blood cells (WBCs) and red
blood cells (RBCs) were performed using Neubauer hemocy-
tometer in a dilution of 1:200 with Natt and Herrick solution.
Differential leukocyte count, hemoglobin (Hgb) concentration
and packed cell volume (PCV), mean corpuscular volume
(MCV),mean corpuscular hemoglobin (MCH), andmean cor-
puscular hemoglobin concentration (MCHC) were deter-
mined as described by Campbell (1995). An economic eval-
uation of feeding DP to growing Japanese quail was deter-
mined via calculation of total costs (TC) and total returns
(TR). TC comprised total variable cost (TVC) and total fixed
cost (TFC). TVC included feed consumption cost for each
experimental group (cost of DP/ton, 300 Egyptian pounds
(LE)). It was estimated for each quail in each group per LE
(1 USD ≈ 17.6 LE) during the experimental period. TFC was
estimated at 3.79 EGP/quail involving the costs of labor, pur-
chased chick cost, veterinary management cost, equipment
depreciation, water, electricity, building rent values, and other
miscellaneous costs. These costs were considered equal for all
the experimental groups (Shreya et al. 2014). TR was calcu-
lated according to Mohamed (2014) as the summation of litter
selling return per number of quails at the end of the experi-
ment and the quail selling return per gram. This quail selling
return was calculated by multiplying the final body weight per
gram × market price per gram (Market price/g = 0.06 LE). Net
return (NR) was estimated according to Muhammad et al.
(2017) by using the following equation: NR = TR – TC. The
economic efficiency measures were calculated according to
(Atallah 2004). It included percentages of TR/TC, NR/TC,
and NR/TR.

Statistical analysis

Differences between studied groups were analyzed by using
the statistical software package SPSS for Windows SPSS/PC
“version 16” (SPSS 2004) for one-way analysis of variance.
Duncan’s multiple range test (Duncan 1955) was used to test
differences among means. Statistical significance between
mean values was set at (P ˂ 0.05). Results were reported as
means and standard errors. Figures were drawn by Microsoft
Office Excel (2007).

Results

Nutritive value of DP

The average chemical composition of date pits is presented in
Table 2. DP contained 7.4% moisture, 5.7% CP, 6.14% EE,
34.8% CF, 48.7% NDF, and 2.05% ash. Nitrogen-free extract
was calculated as 43.9%. Metabolisable energy (ME) of DP
was calculated as 2306 Kcal/kg DM.

Growth performance and diet digestibility

Data concerning FI, body weight change, and FCR is illustrat-
ed in Table 3. The data of total FI and final body weight in
grams was 817, 167; 844, 179; 832, 182; and 855, 183 for
control, DP-2, DP-4, and DP-6, respectively. The total FI and
final body weight of growing quails showed significant
(P < 0.05) increase over the control group. FCR (Table 3)
showed an insignificant improvement (P > 0.05) of DP-6
group (4.82) over the control one (5.19).

Results of diet digestibility are presented in Table 3. It was
found that with the increase of the DP inclusion rate in the
diet, there was a significant decrease in digestibility of DM,
OM, CP, fat, CF, NDF, ADF, and ash contents. Only soluble

Table 2 Proximate analysis of DP (Phoenix dactylifera L.)

Item Percentage

Moisture 7.4

Organic matter (OM) 90.5

Dry matter (DM) 92.6

Crude protein (CP) 5.66

Ether extract (EE) 6.14

Crude fiber (CF) 34.8

NDF 48.7

Ash 2.05

Nitrogen-free extract (NFE) 43.9

ME* (Kcal/Kg) 2306

*Metabolisable energy (ME Mcal/kg) was calculated according to the
formula derived by Lodhi et al. (1976)
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carbohydrates (NFE) showed no significant change when
compared with control.

Blood profiles and carcass quality

Data concerning blood parameters are presented in Table 4.
Results showed no significant (P > 0.05) difference among the
experimental groups. Lymphocyte percentage was insignifi-
cantly increased (P > 0.05) in birds fed with a diet supple-
mented with DP relative to the control group. Results of some
carcass traits are displayed in Table 4. No significant change
(P > 0.05) was detected in dressing weight, dressing percent-
age, and weights of the intestine, gizzard, liver, and heart. A
non-significant increase in the size of gizzard was recorded in
DP-6 group.

Economic evaluation

The effects of using DP as feed ingredient of quail on eco-
nomic evaluation are represented in Table 5. In regard to feed
consumption cost, there was insignificant (P > 0.05) differ-
ence among the experimental groups (4.65, 4.79, 4.70, and
4.79 LE/quail for control, DP-2, DP-4, and DP-6, respective-
ly). Consequently, TC had no significant differences among
the experimental groups. The cost of one ton of feed is re-
duced at all levels of DP, saving about LE 10, 47, and 81/ton
for DP-2, DP-4, and DP-6, respectively. Meanwhile, the con-
trol diet has the highest feed cost/ton. Quail selling return
values were significantly higher (P < 0.05) for all the groups

supplemented with DP than those for the control one. The
highest value (10.9 LE/quail) was recorded for the DP-6
group. TR and NR values showed insignificant (P > 0.05)
difference. They were higher among DP-fed groups compared
with the control. The values were (11.3, 2.68; 11.2, 2.75; and
11.1, 2.48 LE/quail) for DP-6, DP-4, and DP-2, respectively.
Percentages of TR/TC, NR/TC, and NR/TR showed insignif-
icant differences (P > 0.05) among groups. They were higher
for DP-4, DP-6, and DP-2 than those for the control one.

Discussion

Results of the chemical composition of DP in this study
(Table 2) were within the range values of different varieties
of DP formerly determined by many researchers (Mohebbifar
and Torki 2011; Suresh et al. 2013). Only result of ash content
was higher (2.05%), but also within the range values (1.3–
3.2%) reported by Feedipedia (2017) and (1.68–3.94%) by
Assirey (2015). High fiber content of DP is considered a lim-
iting factor in diet formulation for poultry. Therefore, in this
study, the inclusion of DP in the diet of quails was limited to a
maximum of 6% to give the upper limit of crude fiber (5%). In
the review article of Hossain et al. (2014), moisture, protein,
oil, and carbohydrate contents ranged from 3.1–12.5, 2.3–6.9,
5.0–12.5, and 70.9–86.9 g/100 g DP, respectively. However,
this wide range of values may be attributed to the stage of
maturity, varieties, the agronomic condition (El-Deek et al.

Table 3 Growth performance and
diet digestibility of Japanese quail
fed the experimental diets

Control DP-2 DP-4 DP-6 P value

Growth performance

Total FI (g) 817b ± 6.89 844a ± 7.07 832ab±10.3 855a ± 8.15 0.01

Daily FI (g) 19.4b ± 0.16 20.1a ± 0.17 19.8ab±0.25 20.3a ± 0.19 0.01

Initial weight (g) 23.7 ± 0.68 23.6 ± 0.79 24 ± 0.65 23.8 ± 0.57 0.98

Final weight (g) 167b ± 5.94 179a ± 2.53 182a ± 4.30 183a ± 3.79 0.02

BWG (g) 150 ± 4.90 156 ± 3.15 159 ± 4.71 160 ± 2.67 0.24

Daily gain (g) 4.24 ± 0.15 4.38 ± 0.09 4.52 ± 0.13 4.53 ± 0.11 0.29

FCR 5.19 ± 0.16 5.03 ± 0.09 4.90 ± 0.16 4.82 ± 0.10 0.20

Apparent DC%

DM 83.2a ± 1.08 81.7a ± 0.69 76.0b ± 1.05 73.7b ± 0.85 <0.0001

OM 83.2a ± 1.16 81.5a ± 0.85 76.3b ± 0.57 74.7b ± 1.04 <.0001

CP 68.1a ± 1.61 61.1b ± 1.08 52.9c ± 0.69 49.7d ± 1.13 <0.0001

EE 93.7a ± 0.86 86.6b ± 0.83 85.1c ± 0.64 86.4bc ± 0.90 <0.0001

CF 57a ± 0.88 53.1b ± 0.68 40.5b ± 0.89 41.9b ± 0.78 <0.0001

NDF 58.7a ± 0.87 52.3b ± 0.72 36.9c ± 1.09 34.3c ± 0.93 <0.0001

ADF 56.9a ± 0.57 53.4b ± 0.60 40.4c ± 0.71 41.9c ± 1.27 <0.0001

NFE 92.3 ± 0.61 94.0 ± 0.49 91.9 ± 0.57 92.5 ± 1.13 0.24

Ash 63.1a ± 0.72 61.1a ± 0.91 49.8b ± 0.68 41.3c ± 0.67 <0.0001

abWithin rows means bearing different superscripts differ significantly at P < 0.05
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2010), or to variation in the processing methods (Mohamed
et al. 1971) of dates.

Though the diet was formulated to contain similar levels of
energy and crude protein for all test groups, there was signif-
icantly higher feed intake (Table 3) of groups fed with DP than
control which was reflected in the final body weight.
Increased feed intake may be attributed to the decrease in
the metabolisable energy of diet which resulted in increasing
the intake of crude protein and essential amino acids that were
required for optimum growth of quails (Masoudi et al. 2011).
Also, FCR (Table 3) was best in chicks fed with 6% DP
between test groups. This increase in total FI and FCR may
be attributed to high NFE (soluble carbohydrate) content in
DP which was found to be rich in monosaccharide, mainly
glucose and fructose (Sawaya et al. 1983). Other research
studies (Daneshyar et al. 2014; Al-Farsi and Lee 2008) on

date palm seeds attributed the increment in the body weight
of broiler chickens to its content of mannan-oligosaccharides
(MOS) in addition to selenium, phenolic, and carotenoid com-
pounds. MOS was found to improve poultry productivity
through the reduction of pathogenic intestinal flora (Castillo
et al. 2008) and increment of gut beneficial bacteria (Rekiel
et al. 2007). This favorable effect increases the gut absorption
capacity of trace elements (Sohail et al. 2011). Also, MOS
improved gut histology (Iji et al. 2001) and reduced gut am-
monia concentration in animals (Juskiewicz et al. 2003).
Selenium, phenolic, and carotenoid compounds which are
natural antioxidant and immunomodulation agents in DP
added a beneficial effect on the growth performance (Amany
et al. 2012). Also, the added oil in diets of DP-4 and DP-6
improved energy utilization for the growth of chicks. The DP
also contained a significant amount of mineral elements such

Table 4 Blood parameters and
carcass traits of growing Japanese
quail at 42 days of age

Item Control DP-2 DP-4 DP-6 P value

Hgb (g/dl) 16.2 ± 0.51 17.2 ± 0.45 16.8 ± 0.91 15.5 ± 0.66 0.32

RBCs (106/mm3) 3.18 ± 0.11 3.32 ± 0.14 3.25 ± 0.17 3.15 ± 0.10 0.80

PCV% 40.4 ± 1.28 42.6 ± 1.76 42.9 ± 2.17 39.5 ± 1.18 0.45

MCV (fl) 127bc ± 0.75 129b ± 0.65 132a ± 0.45 125c ± 1.09 0.001

MCH (pg) 51.2 ± 1.25 51.9 ± 0.81 51.6 ± 0.91 49.4 ± 1.45 0.40

MCHC (%) 40.2 ± 0.77 40.4 ± 0.65 39.2 ± 0.72 39.3 ± 0.84 0.57

WBCs (106/mm3) 13.9 ± 0.17 13.2 ± 0.27 13.1 ± 0.54 13.4 ± 0.54 0.57

Neutrophils (%) 18.7 ± 0.66 15.4 ± 0.83 15.5 ± 2.88 15.9 ± 2.28 0.55

Lymphocytes (%) 68.6 ± 0.96 73.5 ± 1.49 73.2 ± 3.32 72.5 ± 3.08 0.45

Carcass traits (g)

Live weight 187 ± 7.68 192 ± 3.39 209 ± 13.7 205 ± 10.1 0.33

Dressing weight 129 ± 5.7 130 ± 4.1 141 ± 7.81 134 ± 5.10 0.48

% of live weight

Dressing 69.1 ± 2.48 67.7 ± 1.42 67.7 ± 1.27 65.6 ± 2.0 0.62

Intestine 4.69 ± 0.37 5.06 ± 0.18 5.42 ± 0.45 5.35 ± 0.28 0.42

Gizzard 2.87 ± 0.16 2.40 ± 0.30 2.68 ± 0.33 3.15 ± 0.13 0.21

Liver 2.74 ± 0.13 2.37 ± 0.25 2.86 ± 0.25 2.37 ± 0.26 0.34

Heart 1.28a ± 0.03 1.05b ± 0.06 0.99b ± 0.04 1.13ab±0.07 0.011

abWithin rows means bearing different superscripts differ significantly at P < 0.05

Table 5 Effect of date pits as feed
ingredients for quail on the
economic evaluation

Control DP-2 DP-4 DP-6 P value

Dietary cost (LE/ton) 5698 5688 5651 5617 –

Feed consumption cost per quail (LE) 4.65 ± 0.04 4.79 ± 0.04 4.70 ± 0.06 4.79 ± 0.05 0.09

Selling return (LE) 10b ± 0.33 10.8a ± 0.15 10.8a ± 0.26 10.9a ± 0.23 0.02

Total return (LE) 10.3 ± 0.27 11.1 ± 0.15 11.2 ± 0.25 11.3 ± 0.21 0.06

Total cost (LE) 8.45 ± 0.04 8.58 ± 0.04 8.49 ± 0.06 8.58 ± 0.05 0.09

Net return (LE) 1.85 ± 0.27 2.52 ± 0.16 2.71 ± 0.28 2.72 ± 0.21 0.14

TR/TC 122b ± 3.13 129 ± 1.89 132 ± 3.3 132 ± 2.42 0.14

NR/TC 22 ± 3.13 29 ± 1.89 32 ± 3.3 32 ± 2.24 0.15

NR/TR 18 ± 1.97 22.7 ± 1.18 24.1 ± 1.76 24 ± 1.46 0.07

abWithin rows means bearing different superscripts differ significantly at P < 0.05
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as potassium, magnesium, calcium, phosphorus, sodium, and
iron (Nehdi et al. 2010). In harmony with the obtained data of
this study, Kamel et al. (2016) found that inclusion of 2.5%
and 5%DP improved growth performance of quails. Up to 4%
DP was found to increase the weight gain of broiler chickens
by El-Far et al. (2016). Kamel et al. (1981) found that the
inclusion of DP at 5%, 10%, and 15% in the diet of broiler
chicks improved growth similar to control. Another study
(Mohebbifar and Torki 2011) recorded no significant effect
of feeding diet containing up to 10% DP on FI or production
performance of broiler chicks. Also, Hussein et al. (1998)
concluded that feeding DP at a level of 10% enhanced growth
performance of broiler chickens, while more than 10%, feed
intake was reduced due to the presence of non-starch polysac-
charides which increase the viscosity of gut contents
(Ghasemi et al. 2014). In laying hens, Al-Harthi et al. (2009)
recommended that using DP as alternative feedstuff enhanced
maturity and of Lohmann pullets and reproduction perfor-
mance of layers. These research studies on DP attributed the
improvement in performance to its content of MOS
(Daneshyar et al. 2014) in addition to selenium, phenolic,
and carotenoid compounds (Al-Farsi and Lee 2008). In previ-
ous studies, no unfavorable effect on growth performance of
broilers was found by the inclusion of DP in the cereal-based
diet (Hussein et al. 1998; Masoudi et al. 2010).

The remarkable high contents of crude fiber in DP (34.8%)
might be considered the negative factor in diet digestibility
(Table 3). Similar result was recorded by El-Sheikh et al.
(2013). They found that laying hens fed on the control diet
had better DC of DM, CP, EE, and NFE compared with other
DP-fed groups, while Al-Harthi et al. (2009) recorded reduced
digestibility of CF and NFE and improvement of CP, OM,
DM, and EE for laying hens fed with diet containing DP
compared with the control one.

The limiting factor in poultry diets is the lignocellulosic
structure of crude fiber in feed stuffs like DP. According to
Babatunde et al. (1975), this adverse effect could be reduced
by using exotic digestive enzymes. In this study, the growth
parameters of DP-fed groups were relatively similar to or bet-
ter than the control group, even though with the reduced di-
gestibility of DM and most of the nutrients.

In regard to blood profile, all resulting data for Hgb, RBCs,
PCV, MCV, MCH, MCHC, WBCs, neutrophils, and lympho-
cytes were within the normal range of quail according to
Agina et al. (2017). Lymphocytes were increased (P > 0.05)
in chicks fed DP when compared with the control group. This
increment reflected a positive immune response which could
be attributed to the high levels of phenolics, flavonoids, and
gallic acid in DP (Ardekani et al. 2010). These substances are
active antioxidant, antimicrobial, and anti-inflammatory
(Diplock et al. 1998). The antioxidant role is working by
scavenging and elimination of harmful free radicals that are
produced by cell activity. Also, DP containsMOSwhich has a

positive effect on both cellular and humeral immunity of broil-
er chickens according to Savage (1996).

Results of carcass characteristics and inner organs in all
experimental groups revealed non-significant change by
adding DP to the diet of quails. In this trend, EL-Deek et al.
(2010) detected that feeding whole dates at levels of 17.5%
and 35% did not adversely affect dressing weight and internal
organs of broiler chickens. The relative gizzard weight was
increased in this study only in chicks fed with 6% DP. A
similar result was recorded by Zangiabadi and Torki (2010)
when they added date waste at 30% in the diet of broiler
chickens. The authors attributed this effect to the hard tissue
of DP and crude fiber content.

Economically, the inclusion of DP into quail diet at 2%,
4%, and 6% resulted in decreasing feed costs compared with
the control diet. This result was in harmony with the findings
of Malik et al. (2016), who found that the cost of feed de-
creased with increasing the level of dried dropping date in
the diet. Also, this result agreed with Zanu et al. (2012) who
reported that the addition of DP resulted in reducing feed
costs. The highest financial return and the highest
profitability from quail selling were obtained from diets
supplemented with DP, as there was a significant increase of
final BW. Similar result was recorded by Muhammad et al.
(2017) who found that maximum net profit was achieved from
broilers fed with 4%DP, closely followed by those broilers fed
with 3% DP.

Conclusion

DP inclusion as a waste material up to 6% in quail diets was
profitable for farm production and was found to support growth
performance without adverse effect on health and carcass quality.
Due to the high fiber content of DP, more researches are required
in the future to investigate using pro-and/or prebiotics and exotic
enzymes to improve DP utilization for partially replacing energy
feeds for animals and poultry.
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