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Abstract

The study aimed to investigate the impact of incorporating varying levels of date seed waste meal
(DSWM) in the diet of pullets (local strain chicks) aged 1-16 weeks. Three levels of DSWM (0.0, 100 kg, and
200 kg) were tested in the pullets' diets. Additionally, there were five sub-treatments for the 100 kg and 200 kg
DSWM levels, including a negative control group, phytase, Optizyme, amino acid supplementation, and
crumble diet formulation. The study evaluated productive performance, carcass characteristics, chemical
composition of carcass, and economic efficiency.

Results showed that adding amino acids or pelleting diets with 100 kg or 200 kg DSWM improved
growth performance from 1-4 weeks of age. Optizyme addition resulted in the best overall productive traits.
Feed intake decreased linearly with increasing DSWM levels, but enzyme or amino acid supplementation and
crumble treatments did not significantly affect feed consumption. The inclusion of 100 kg or 200 kg DSWM
improved feed conversion ratio (FCR) compared to the control, with no significant interaction between DSWM
level and dietary treatments. DSWM up to 200 kg did not negatively impact pullet mortality. Carcass
characteristics, body organs, and meat composition were not adversely affected by DSWM level, feed additives,
or crumble treatments. Economic efficiency analysis suggested that pullets aged 1-16 weeks could be fed diets
containing 200 kg DSWM when supplemented with phytase, Optizyme, amino acids, and a crumble diet
formulation.

In conclusion, incorporating up to 200 kg of date seed waste meal in the diets of slow-growing pullets
did not affect productive performance. The best feed conversion and economic efficiency were observed in
pullets-fed diets containing 200 kg DSWM supplemented with various treatments.

Keyword: Pullets-Date Seed Waste Meal-Productive Performance- Economic Efficiency.
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Introduction

Date seeds contain an excessive percentage of carbohydrates expressed as 74.07%, consisting of both
soluble and insoluble fibers (23.53%) with total dietary fiber up to 50.5 percent, [9]. They also have an excellent
fatty acid profile, [8]. Date seeds may be used in animal feed as a sustainable option. Poultry farming has also
been a significant substitution in meeting human nutritional demands for the production of inexpensive, good-
quality eggs and animal feed. In many feed formulations, cereal grains are required to fulfill the immediate and
future nutritional requirements of developing birds. However, the cereals in poultry diets are costly and
responsible for other human uses. As a cost-effective alternative to traditional sources, a wide variety of local
by-products can replace maize feed, barley, and sorghum. The date seed meal can replace the traditional grains
utilized in poultry feeding. It is expected to reduce food expenses for the poultry sector by utilizing low-cost,
easily accessible local raw materials and solving the problem of disposing of excess date seed waste. [ 3, 4, 24].

The use of by-products and agro-industrial waste in animal feed has increased globally. In some
countries, date seeds are discarded as they are considered unpalatable, leading to environmental issues. Utilizing
mealed date seeds as an alternative ingredient in animal feed is a sustainable solution, [25]. While mealed date
seeds are available commercially, there is limited information on their use in local poultry diets, particularly
Egyptian strains.

This study investigates using date seed waste meal as a substitute for yellow corn in pullet feed to
improve performance and egg quality. The goal is to reduce costs and meet feed requirements in the High Dam
Lake region. The study also aims to produce progeny with sustained growth and egg production.

Material and methods
Housing and management:

Chickens were housed in battery cages with the house temperature kept at approximately 35°C for the
first 3 days, 32°C for the next 4 days, and then gradually decreased by 2°C weekly until the end of the 4th week
of age, after which it was maintained at 24°C. The photoperiod was set at 23 hours of light per day with an
intensity of 3 watts per square meter throughout the experiment. The chicks were vaccinated against Newcastle
disease using water-soluble vaccine (B1) Hitchner at 7 days old and with Lasota at 18 and 28 days of age. They
were also vaccinated against Gumboro disease at 14 and 23 days old. All experimental groups were reared under
similar management and hygiene conditions, with fresh water provided automatically through stainless steel
nipples in each cage. Pullets were then individually housed in battery cages (25 x 40 x 45) throughout the
experimental period. They were exposed to natural daylight until 16 weeks of age, gradually increasing the light
duration by half an hour per week until reaching 16 hours per day at 24 weeks of age. This lighting schedule
was maintained until the end of the laying period. A routine vaccination program was followed throughout the
experimental period.

Feeding experimental design:

This trial was designed to study the impact of different levels of DSWM (0, 100Kg, and 200Kg)
without or with amino acid supplementation (increasing methionine, lysine, arginine, threonine, and tryptophan
by 10% above the negative control), phytase, optizyme, or by improving DSWM utilization through crumble in
the diet on growth performance during the growing period (from 0 to 12 weeks of age) and the rearing period
(from 13 to 16 weeks of age). Feed and dried meat was analyzed for moisture, ash, CP, EE, and CF according to
the [6] methods. NFE was calculated by difference.

990 unsexed one-d-old Local strain pullets were used in this experiment, chicks were wing banded,
individually weighed to the nearest gram, and randomly distributed into 11 experimental dietary treatments;
each one was further subdivided into three replicates of 30 chicks each.

The experimental design was confirmed as follow:

1- Control group= fed a basal diet (+ control).

2- Fed a basal diet + 100Kg DSWM (- control).

3- Fed a basal diet + 100Kg DSWM + Phytase) (+ phytase)

4- Fed a basal diet + 100Kg DSWM + Optizyme) (+ Optizyme).

5- Fed a basal diet + 100Kg DSWM + Amino acid) (+ Amino acid).
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6- Fed a basal diet + 100Kg DSWM (Crumble formulation).

7- Fed a basal diet + 200Kg DSWM (- control).
8- Fed a basal diet + 200Kg DSWM + Phytase) (+ phytase)
9- Fed a basal diet + 200Kg DSWM + Optizyme) (+ Optizyme).

10- Fed a basal diet + 200Kg DSWM + Amino acid) (+ Amino acid).
11- Fed a basal diet + 200Kg DSWM (Crumble formulation).

DSWM diets were formulated to be nearly isocaloric and isonitrogenous. There were five groups
within each DSWM-containing diet, that were fed un-supplemented diet or diets supplemented with microbial
phytase (750 U of (Ronozyme®), 0.1% Optizyme-p5® (according to the recommendation by the producing
Company; Roche), increasing concentration of amino acids methionine, lysine, tryptophan, threonine and
arginine by 10% over the negative controls or improve the DSWM utilization by crumble of the basal diets.
When phytase was added calcium and available phosphorus were adjusted for diets according to their equivalent
values suggested by the producing company Roche (calcium and available phosphorus were decreased in
phytase supplemented diets by 0.1%).

Pellets were made as following: crumble was initiated by molasses addition as binding material and
was then pressed at 70° C. The pellet diameter was 2-mm and then the pellets were cooled, and then made into
crumbles.

The experimental diets were formulated to cover the recommended feeding levels of protein,
metabolizable energy, calcium, AP, lysine and sulfur containing amino acids as reported by the [26].

The experimental diets were fed at first d of age. Feed and water were supplied ad libitum. Dietary
composition and chemical analyses of the experimental diets are presented in Table 1.

Tablel. Conformation (Kg) calculated and examined nutrients and ME contents of the growing and finishing
experimental diets.

Growing diets Finishing diets
i dient (0-12 WKks of age) (13-16WKks of age)
ingredients Date seed waste meal (Kg)
0 100 "200 0 100 200
Yellow corn 555 434 330 615 502 398
Soybean meal (44%) 379 385.5 3725 317 313 301
DSWM 0 100 200 0 100 200
Soybean oil 15.8 30 47 17.8 35 50.5
Molasses 20 20 20 20 20 20
Dicalcium phosphate 18 18.2 18.1 17 17.7 17.5
NaCl 3 3 3 3 3 3
Limestone 5 5 5 6 5 55
Vit+Min Mix. 3 3 3 3 3 3
DI-methionine 1.2 1.3 1.4 1.2 1.3 15
Calculated analysis ? (%)
ME (kcal/kg) 2886 2876 2880 2976 2975 2970
CP 20.0 20.02 20.0 18.0 18.0 18.03
Methionine 0.45 0.46 0.46 0.43 0.43 0.44
TSAA 0.81 0.80 0.80 0.75 0.74 0.75
Lysine 1.16 1.21 1.26 1.01 1.06 1.11
Threonine 0.93 0.93 0.93 0.84 0.84 0.84
Arginine 1.58 1.62 1.66 141 1.45 1.49
Tryptophan 0.31 0.32 0.32 0.27 0.28 0.28
Calcium 0.96 0.97 1.0 0.95 0.94 0.95
A-phosphorus 0.42 0.42 0.40 0.40 0.40 0.39
Determined analysis® (%)
Dry matter 90.99 90.79 90.74 89.92 89.90 90.07
CP 19.95 20.01 19.82 19.10 18.94 18.00
EE 3.22 4.01 5.21 4.21 5.62 6.82
CF 3.41 3.87 4.31 3.13 3.72 4.41

Vit+Min mixture provides per kilogram of diet: Vitamin A, 12000 1U; vitamin E, 20 1U; menadione , 1.3 mg;
Vit. D3, 2500 ICU; riboflavin, 5.5 mg; Ca pantothenate, 12 mg; nicotinic acid, 50 mg; choline chloride, 600
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mg; vitamin B1p, 10 pg; vitamin Bg, 3 mg; thiamine, 3 mg; folic acid, 1.0 mg; d-biotin, 50 ng. Trace mineral

(milligrams per kilogram of diet): Mn, 80; Zn, 60; Fe, 35; Cu, 8; Se, 0.60.

2CaIcuIated values [26]. 3Determined values [6].

Measurements during growing and rearing periods:
Average body weight:

Chicks were individually weighed biweekly from the 1st to the 6th week of age. The body weight gain
for the entire experimental period was calculated by subtracting the initial live weight from the average final live
weight of the same period for each chick. Feed consumption was calculated biweekly by subtracting the
unconsumed feed from the total amount offered during the experimental period. The average feed consumption
per bird was calculated by dividing the consumed feed by the number of individuals in each group, taking into
account the number of dead chicks, if any. Feed Conversion Ratio (FCR) was calculated as the amount of feed
consumed required producing 1 kg of body weight gain for each experimental period and for the entire period as
well.

Mortality percentage: It was calculated as the percentage of dead birds from the initial number during
the different experimental periods.

Slaughter test:

At the end of the experiment (16 week of age), five pullets from each treatment were randomly
selected, fasted overnight, weighed and then slaughtered to complete bleeding and their feather were removed.
Empty body weight without giblets, abdominal fat and other internal organs were weighed and divided by live
weight, multiplied by 100 to calculate relative carcass weight. Liver, heart, spleen, empty gizzard, pancreas,
head, neck, testes, and legs were weighed separately, then divided by live body weight and multiplied by 100 to
calculate their relative weights. Meat analyses:_A duplicate of samples of 50% breast and 50% thigh meat were
dried in air oven at 65° C for 48 h and fine by ground and kept in glass bottel for further analysis.

Economic efficiency:
Economic efficiency is defined as the net revenue per unit feed cost calculated from input-output
analysis. The following steps were performed to calculate economic efficiency:
. Average BWG (kg).

1

2. Price/ pullets (assuming 125 LE/ pullets).
3. Total revenue /bird (LE) = 1x2

4. Total feed intake/bird (kg)

5. Price /Kg feed (LE)

6. Total feed cost /bird (LE) =4 x5

7. Fixed cost/chick (LE)

7. Total cost/chick (LE) = 6+7

8. Netrevenue (LE)= 3-6

Net revenue/bird

9. Economic efficiency (EE) =
Total feed cost /bird
10. Relative economic efficiency, assuming control treatment= 100%
Statistical analysis
The data were analyzed using the GLM procedure in the Statistical Analysis System [29] with one-way
ANOVA. The model used was
Yik = g+ Ti + eik,

where Y is the dependent variable, | is the general mean, T is the effect of experimental treatments, and e is the
experimental random error. Differences among means were assessed using Duncan's new multiple range test
[12].

Results and discussion

Effect of enzymes or amino acids additions and crumble on improving nutritional value of diets containing
different levels of date seed waste meal (DSWM) for pullets:

Body weight of chicks
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Results for the relationship between date seed waste meal levels and treatments are presented in Table 2.
A significant collaboration was found between DSWM levels and treatments on body weight at 4, 8, 12, and 16
weeks of age.

It is evident that within the unsupplemented levels of DSWM (0, 100, and 200 kg/ton), there was a
gradual decrease in body weight of 4-week-old chicks, which became more pronounced (3.2% vs. 21.6%)
especially when 200 kg were included in the diet. Conversely, amino acid supplementation or crumble slightly
improved growth by 2.6% and 1.7% on the 100 kg DSWM diet, resulting in no significant difference from the
positive control.

The results indicated that supplementation of phytase, multi-enzymes, and amino acids within diets
containing 200 kg of DSWM improved growth by a similar extent (approximately 19%). Furthermore, the
crumble treatment led to a 24.6% increase in growth for the 200 kg DSWM-fed groups at 4 weeks of age,
resulting in growth similar to the positive control. These findings suggest that the responses to enzymes, amino
acids, and crumble treatment are dependent on the level of DSWM in the diet.

When analyzing data within the unsupplemented levels of DSWM, the body weight of 8-week-old chicks
increased by 4.9% with the inclusion of 100 kg DSWM in the diet. However, including 200 kg DSWM
decreased growth by 4.2%, indicating that feeding a diet containing 200 kg DSWM up to 8 weeks of age should
be avoided for slow-growing pullets. On the other hand, amino acid supplementation increased growth by 2.7%
compared to the respective control. Interestingly, there was no significant effect on growth due to enzyme or
crumble treatment in chicks fed a diet containing 100 kg DSWM.

It is evident that supplementation with phytase, multienzymes, and amino acids or crumble treatment
resulted in increased body weight in pullets fed a diet containing 200 kg of DSWM compared to the negative
control group (200 kg DSWM). The growth enhancement percentages due to phytase, multienzymes, amino
acids, and crumble were 5.8%, 17.7%, 5.1%, and 5.4%, respectively, with multienzymes showing the highest
effectiveness. Among the unsupplemented levels of DSWM, the growth of 12-week-old pullets improved by
5.8% with the inclusion of 100 kg of DSWM compared to both the positive control and the 200 kg DSWM
control diet. The latter group did not have any adverse effects on the growth of 12-week-old pullets, indicating
that feeding DSWM up to 200 kg had no negative impact from 8 weeks of age onwards.

Enzyme and amino acid supplementation or crumble treatment did not enhance the growth of pullets fed
100 kg of DSWM. However, these treatments improved the growth of chicks fed 200 kg of DSWM to varying
degrees compared to the negative control group. The growth enhancement percentages due to phytase,
multienzymes, amino acids, and crumble were 8.3%, 12.1%, 2.7%, and 10.7% compared to the negative control
(unsupplemented 200 kg DSWM), respectively. It is evident that multienzymes and crumble were the most
effective methods during the 8-12 weeks of age period.

Body weight at the end of the experiment increased by 2.7% and 4% when feeding a diet containing
100Kg DSWM compared to the positive control and 200Kg DSWM control diet, respectively. This suggests
that 100Kg DSWM had no negative impact on the growth of slow-growing pullets throughout the entire
experimental period.

In contrast, the inclusion of 200Kg DSWM slightly reduced growth by 1.2% in chicks aged 12-16 weeks.
This is a smaller decrease compared to the 21.6% and 4.2% reductions observed in the 0-4 and 4-8 week age
groups when feeding the unsupplemented 200Kg DSWM-containing diet. The diminishing growth response
over time indicates an improved tolerance to DSWM as pullets age. These findings are consistent with those
published in 2017 by [32]., 2016 by [15] and 2013 by [16]. They explained this by saying that feed utilisation
may eventually improve due to the digestive tract's maturity (gut capacity, microbiota, and enzymatic secretion).

The addition of enzymes and amino acids or crumble treatment did not improve the growth of pullets fed
100 kg of DSWM. However, these treatments significantly enhanced the growth of pullets fed 200 kg of DSWM
compared to the control group. The growth improvement at 16 weeks of age due to the addition of phytase,
multienzymes, amino acids, or crumble treatment to the 200 kg DSM diet was 5.2%, 8.7%, 1.9%, and 4.5%,
respectively, compared to the unsupplemented 200 kg DSWM control. Therefore, multienzymes and phytase
showed the most significant impact on improving the growth of pullets at 16 weeks of age.

The response to amino acid supplementation decreased over time, with reductions of 19.6%, 5.1%, 2.7%,
and 1.9% during the 0-4-, 4-8-, 8-12-, and 12-16-week age periods, respectively. This indicates that amino acid
requirements and efficacy are more pronounced at early ages and diminish as pullets grow older [26]. The
effectiveness of amino acids also depends on the order of limitation in the experimental diets [30].
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Table 2. Dietary date seed waste meal and addition of enzymes, amino acids or crumble on body weight (g) and
number of dead birds of pullets during 0-16 week of age.

Body weight, Weeks of age Number of dead
Treatments pullets
initial 4 | 8 12 16

(+) Control 28.5 221.5° | 534.1bk 821.2¢ 1066.7¢ 2.0
Date seed waste meal 7.5%

(-) control 28.2 214.4%¢ 560.5% 869.1° 1095.8¢ 5.0

+ Phytase 26.7 209.4° 552.0° 848.0° 1108.6° 1.0

+ Optizyme 29.8 208.5° 561.6% 842.6° 1088.3¢ 1.0

+ Amino acids 30.0 220.0? 575.7% 866.1° 1094.9¢ 5.0

Crumble 28.9 218.1° 537.0° 844.6° 1076.6% 0.0
Date seed waste meal 15%

(-) control 27.1 173.6¢ 511.6¢ 821.7¢ 1053.7¢ 3.0

+ Phytase 28.2 206.5° 541.3% 890.3% 1108.1° 0.0

+ Optizyme 28.0 207.2° 602.0° 921.5° 1145.4° 4.0

+ Amino acids 27.7 207.7° 537.8° 844.1° 1073.2% 4.0

Crumble 30.5 216.3° 539.2° 909.4° 1101.6° 0.0

SEM 0.44 4.03 9.26 12.9 13.57 nil

P value 0.981 0.0001 0.0001 0.0001 0.004 nil

&¢ Means within a column not sharing similar superscripts are significantly different (P<0.05).

Similar growth responses were observed with crumble treatment, showing a decrease in growth
improvement over time from 24.6% at 4 weeks of age to 4.6% at 16 weeks of age. The responses to phytase and
multienzymes also decreased from approximately 19.7% at 4 weeks of age to 5.2% and 8.7% at 16 weeks of
age, respectively. This indicates that the age of the pullets is a contributing factor to the observed growth
improvements. This could be attributed to the maturation of the digestive tract in terms of ecology and gut
capacity, as well as enzyme secretion. These findings align with previous studies by [7] and [11].

Mortality rate

The number of dead birds ranged from 0 for groups fed crumbles diets containing 100 kg or 200 kg of
DSWM and phytase-supplemented 200kg DSWM-containing diet to 5 birds for groups fed a diet containing 100
kg of DSWM without any supplementation or amino acid supplement. It is worth mentioning that the mortality
rate amounted to 3.8% of the experimental population, which falls within the normal range for mortality during
the growing period. These results were acceptable by [27].

Body weight gain

The results of the relationship between date seed waste meal (DSWM) levels and treatments are shown in
Figure 1. A significant interaction was observed between DSWM levels and treatments on body weight gain at
16 weeks of age. Over the entire experimental period (0-16 weeks), there was a 2.8% improvement in growth
when feeding a diet containing 100Kg DSWM. However, there was a slight, insignificant decrease of 1.1%
when comparing the 200 Kg unsupplemented level of DSWM to the positive control.

There was no significant effect of multienzymes, amino acids, or crumble on the growth of pullets fed a
diet containing 100 Kg date seed waste meal. However, phytase supplementation resulted in a slight increase in
growth by 1.3% compared to the negative control. Despite this, all groups fed diets containing 100 Kg DSWM
showed better growth than the positive control.

The responses to enzymes, amino acids, and crumble treatments appear to be dependent on the DSWM
level, as there was an improvement of varying magnitudes with these treatments. The growth increase due to the
addition of phytase, multienzymes, amino acids, and crumble treatment was 5.2%, 8.8%, 1.8%, and 4.3%,
respectively. This suggests that multienzymes and phytase are the most effective and practical treatments for
improving diets containing 100 Kg of DSWM. These findings are consistent with previous studies by [23] who
observed improved digestibility and growth in broilers with treatments like optizyme level (250 or 500 mg) and
1500 FTU phytase enhanced the performance of IR broiler chickens in the criteria studied. The results also
support the findings of [22]., [10],. [18].and [28]indicating that enzymes are beneficial for enhancing the
performance of growing chicks.
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Figure 1: Effects on body weight gain (g/bird/period) of hens due to dietary amounts of date seed waste meal
(DSWM) and addition of enzymes, amino acids, and crumble.

Feed intake:

Results for the interface between date seed waste meal and treatments are shown in Figure 3. After 16
weeks on the experimental diets, the level of DSWM did not have a significant impact on feed intake. However,
there was a decrease in feed intake when 200 kg of DSWM was included in pullets diets during the 0-16 week
period. This decrease may suggest a negative effect of 200 kg of DSWM on the palatability of the experimental
diets. [31] also used date seed flour in their broiler diet. The decrease in feed intake observed here with
increasing levels of DSWM in pullet pullets diets may be attributed to the unpalatability of the diet due to the
increasing fiber content. In this regard, [33] found that a high level of fiber in broiler diets increased the passage
of ingesta in the gastrointestinal tract, resulting in poor feed utilization and growth compared to chicks fed a diet
with no date pits.

The recent findings suggest that crumble treatment slightly increased feed intake in pullets fed 100 kg
of DSWM, while the opposite trend was observed in pullets fed 200 kg of DSWM. Additionally, phytase and
multienzymes increased feed intake in pullets fed 200 kg of DSWM, whereas the opposite effect was seen in
birds fed 100 kg of DSWM supplemented with multienzymes [19].

238 | African Journal of Advanced Pure and Applied Sciences (AJAPAS)



3
4897

4871 4873

ptizyme

Figure 2: Feed intake (g/bird/period) of hens with differing amounts of date seed waste meal and crumble,
enzymes, and amino acids added.

Feed conversion ratio (FCR):

The results of the interaction between DSWM levels and treatments on FCR of local strain pullets aged 0-
16 weeks are shown in Figure 3. A significant interaction was observed between DSWM levels and treatments
during this period. FCR improved by 4.0% with phytase and crumble treatment, by 2.3% with amino acid
additions, and by 7.8% with multienzyme addition to diets containing 200 kg of date seed waste meal, indicating
that the responses to experimental treatments depend on the DSWM level. The FCR of groups fed 200 kg
DSWM was similar to or better than that of the positive control. The group fed 200 kg DSWM supplemented
with 1g multienzymes/kg feed showed the best FCR. These findings aligned with the findings published by [32]
and [17]. It was shown that adding date palm kernels to grill meals greatly raised their feed conversion ratio
(FCR), which was mostly associated with feeding less to achieve the maximum body weight. The current
findings corroborated those of [5]. [13] discovered that the inclusion of kemzyme increased FCR by
approximately 5.24% when compared to diets without kemzyme. Furthermore, [20] discovered that, with or
without kemzyme, 50% replacement of yellow corn ground date stone enhanced the FCR of male rabbits during
the trial period. Similar conclusions were reached by [15] and [1] , who discovered that adding.

In conclusion, multienzymes addition to 200 kg DSWM containing diet yield the best feed conversion
ratio followed by phytase supplemented 15% DSM containing diet and 200 kg DSWM crumble diet,
respectively.
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+) Control

Figure 3 Impact of adding enzymes, amino acids, or crumble to the diet and the amount of date seed waste meal
on the ratio (g feed/g gain) of feed for hens aged 016 weeks.

Carcass characteristics

Table 3 demonstrated how adding various DSWM doses along with changes such enzymes (optizyme,
phytotase), amino acids (methionine, lysine, arginine, threonine, and tryptophan), and crumble formulation to
chicks' diets could have a synergistic effect.

Table 3. Effect of dietary levels of date seed waste (DSWM), the addition of enzymes, amino acids or crumble
on carcass characteristics of 112 day old pullets.

Carcass characteristics (%)
Treatments _ i
Dressing Total edible Total inedible Thigh Breast
parts parts

(+) Control 57.25 63.52 36.47 29.19 19.95

Date seed waste meal 100 kg
(-) control 54.40 60.23 39.76 26.06 18.21
+ Phytase 57.22 63.22 36.77 26.20 18.44
+ Optizyme 58.04 64.44 35.55 29.55 21.20
+ Amino acids 54.10 60.71 39.28 24.06 18.22
+ Crumble 55.28 61.86 38.13 26.72 17.61

Date seed waste meal 200 kg
(-) control 55.49 61.03 38.96 28.88 19.16
+ Phytase 56.29 62.09 37.90 28.38 17.85
+ Optizyme 56.98 63.12 36.87 28.31 18.92
+ Amino acids 58.14 64.36 35.63 25.20 19.76
+ Crumble 55.11 61.33 38.66 27.34 18.12
SEM 1.18 1.250 1.255 0.995 0.835
P value 0.98 0.31 0.09 0.91 0.99

Means within a column not sharing similar superscripts are significantly different (P<0.05).
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There was no significant interaction between DSWM levels and treatments on percentage dressing, total
edible and inedible parts, as well as leg and breast. The highest percentage of dressing, total edible parts, leg,
and breast was observed in pullets fed a diet with 100kg DSWM supplemented with multienzymes,
outperforming the control group. Furthermore, amino acid supplementation to 200kg DSWM significantly
improved carcass yield compared to its negative control with or without enzymes or crumble treatment. These
results align with [21], who found that carcass characteristics of broilers fed diets with different levels of date
pits did not significantly affect dressed weight, kitchen carcass, breast muscle, gizzard, and liver percentage
(p>0.05).

Obviously, there was no significant interaction between DSWM levels and treatments on percentage
dressing, total edible and inedible parts as well as leg and breast. However, the best percentage of dressing, total
edible parts, leg and breast was shown of multienzymes supplemented 100kg DSWM diet which was better than
the control group. Also, amino acid supplementation to 200 kg DSWM improved carcass yield considerably
compared to its negative control with or without enzymes or crumble treatment.

Body organs

Results for the effect of the interaction between DSWM level and treatments on body organs are
displayed in Table 4.

Obviously, there was no significant interaction between DSWM levels and treatments on percentages
of testes, pancreas, spleen, liver and gizzard; however, there was a significant interaction with heart percentage.
The addition of multienzymes and the crumble treatment, according to the results, reduced the percentage of
heart in pullets fed 100 kg DSEM; however, the percentage of liver increased most in pullets fed diet containing
100 Ig or 200 kg DSWM and supplemented with amino acids. Overall, date waste did not negatively affect
internal organs, which is consistent with findings published by [34] and [14].

Table 4. Effect of dietary levels of DSM, addition of enzymes, amino acids or crumble on organ percentage of
112 d old local strain pullets.

Treatments Glands percentage, %
Testes Pancreas Spleen Liver Gizzard Heart
(+) Control 0.75 0.347 0.160 2.38 2.60 0.52°
Date seed waste meal 100 kg
(-) control 0.58 0.325 0.153 2.30 2.30 0.58%
+ Phytase 0.67 0.327 0.137 2.33 2.40 0.572
+ Optizyme 0.73 0.333 0.162 2.49 2.63 0.52°
+ Amino acids 0.67 0.319 0.159 2.62 2.75 0.55°
+ Crumble 0.90 0.315 0.152 2.46 2.70 0.50°
Date seed waste meal 200 kg
(-) control 0.61 0.284 0.145 2.06 2.52 0.43°
+ Phytase 0.62 0.293 0.157 2.16 2.55 0.45°
+ Optizyme 0.60 0.303 0.165 2.32 2.73 0.47°¢
+ Amino acids 0.53 0.289 0.153 2.51 2.63 0.53"
+ Crumble 0.87 0.302 0.146 2.21 2.60 0.52°
SEM 0.175 0.02 0.009 0.12 0.13 0.022
P value 0.11 0.08 0.92 0.09 0.06 0.002

&¢ Means within a column not sharing similar superscripts are significantly different (P<0.05).

These authors showed that the pancreas, liver, heart, fat pads, and gizzards of grill chickens, as well as
the bursa, thymus, and spleen at 49 days of age, were unaffected by whole dates at 175 and 350 g/kg.

In conclusion, there was no significant interaction between DSWM level and addition of enzymes or
amino acid or crumble treatment on most of body organs.

Chemical composition of muscles:

The results of the contact between date seed waste meal levels and treatments on the chemical
composition of muscle are presented in Table 5. There was no significant interaction between DSWM levels and
treatments on moisture and crude ash. However, a weak interface (P< 0.09 and 0.08) was observed with CP and
EE.
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Table 5. Effect of dietary levels of DSWM, addition of enzymes, amino acids or crumble treatment on
the chemical composition of fresh meat of 16 week-old chickens.

Treatments Chemical analyses of meat, %

Moisture CP EE Ash

(+) Control 70.1 26.1 3.99 0.98
Date seed waste meal 100 kg

(-) control 69.5 26.0 4.30 1.21

+ Phytase 69.8 27.9 3.99 0.88

+ Optizyme 68.9 26.9 4.10 0.89

+ Amino acids 69.5 27.6 4.09 1.12

+ Crumble 71.2 26.1 4.08 0.99
Date seed waste meal 200 kg

(-) control 69.6 26.6 3.92 0.99

+ Phytase 68.9 255 4.11 0.90

+ Optizyme 69.4 26.9 4.25 0.88

+ Amino acids 69.4 255 4.00 1.03

+ Crumble 70.1 25.1 4.11 1.02

SEM 0.87 0.89 0.095 0.075

P value 0.119 0.09 0.08 0.391

Means within a column not sharing similar superscripts are significantly different (P<0.05).

Within the unsupplemented levels of DSWM, the inclusion of 100 kg DSWM increased the ether extract of
meat by 7.8%, while increasing the DSWM level to 200 kg decreased the ether extract by 1.75% compared to
the negative control group. It is worth noting that the addition of phytase, multienzymes, and amino acids, or
crumble treatment reduced the ether extract of diets containing 100 kg DSWM, with phytase showing the most
significant effect. On the other hand, within diets containing 200 kg DSWM, the addition of enzymes, amino
acids, or crumble treatment increased fat deposition in the muscles, with amino acids having the least impact.
These results suggest that the effects of enzymes, amino acids, and crumble treatment vary depending on
DSWAM levels and can influence nutrient deposition in tissues.

In conclusion, there was no significant interaction of practical relevance on the chemical composition of muscle
in 16-week-old pullets.

Economic evaluation:

Growing period (1-16 week of age):

The results presented in Table 6 indicated that net revenue was only improved due to phytase supplementation
to 100 kg DSWM diet, and resulted in improvement in economic efficiency compared to its negative control. On
the other hand, phytase, Optizyme and pelleting increased net revenue and improved economic efficiency
compared to its negative control. Thus, the best net revenue, economic efficiency and relative economic
efficiency were from optizyme supplemented 200 kg DSWM diet. This confirmed the results of growth
performance and FCR where the same group produced the best productive performance among the experimental
groups. These results suggest feeding growing pullets during 1-16 week of age diet containing 200 kg DSWM
when supplemented with Optizyme to obtain the best economic efficiency.
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Table 6. Economic efficiency study as affected by enzymes or amino acid supplementations and crumble
treatments to different dietary date seed waste meal levels containing diet during the rearing period (1-16 wk of

age).
Treatments TFC IPS NR EE REE
(+) Control 128.27 128.27 45.21 54.43 100.0
Date seed waste meal 100 kg
(-) control 128.49 128.49 47.41 58.48 107.4
+ Phytase 128.59 128.59 47.82 59.21 108.8
+ Optizyme 128.43 128.43 47.70 59.08 108.5
+ Amino acids 128.49 128.49 47.79 59.22 108.8
+ Crumble 128.34 128.34 47.92 59.58 109.5
Date seed waste meal 200 kg
(-) control 128.17 128.17 49.38 62.67 115.1
+ Phytase 128.59 128.59 49.49 62.57 115.0
+ Optizyme 128.88 128.88 50.04 63.47 116.6
+ Amino acids 128.32 128.32 49.90 63.63 116.9
+ Crumble 128.44 128.44 49.99 63.71 117.1

TFC=Total feeding cost (LE)

IPS=Income from pullets selling (LE)

NR=Net revenue (LE)

EE=Economic efficiency, %

REE=Relative economic efficiency of the control

Conclusion

It is hypothesized that date seed waste meal can be included in local strain pullets diets up to 200
kg/ton by adding enzymes (optizyme, phytotase), amino acids (methionine, lysine, arginine, threonine, and
tryptophan), and a crumble formulation. This combination could have a synergistic effect, leading to good
growth performance and carcass quality comparable to the control group under Egyptian environmental
conditions.

References

[1] Abaza, M. and Omara, M. E. (2011): Effect of dietary corn cobs and EZ supplementation on growing rabbits
performance. Journal of Production and Development 16(3): 507-527.

[2] Abdollahi, M.R.; Hosking, B.J.; Ning, D. and Ravindran, V. (2016): Influence of palm kernel meal inclusion
and exogenous enzyme supplementation on growth performance, energy utilization, and nutrient digestibility
in young broilers. Asian Australas. Journal Animal Science, 29(4): 539-548.

[3] Alammar,A., Hardian,R. and Szekely,G. (2022): Upcycling agricultural waste into membranes: from date
seed biomass to oil and solventresistant nanofiltration. Green Chem., 2022, 24, 365-374.

[4] Alharbi, K.L.; Raman, J.; Shin, H.J. (2021): Date Fruit and Seed in Nutricosmetics. Cosmetics 2021, 8, 59.
https://doi.org/10.3390/ cosmetics8030059.

[5] Al-Saffar, A.A.; Attia, Y.A.; Mahmoud, M.B.; Zewell, H.S. and Bovera, F. (2013): Productive and
reproductive performance and egg quality of laying hens fed diets containing different levels of date pits with
enzyme supplementations. Trop. Animal Health and Production, 45, 327-334.

[6] AOAC (2004): Association of Official Analytical Chemists International: Official Methods of Analysis of
AOAC International. 18th edition, AOAC International, Gaithersburg, MD, USA.

[7] Bedford, M.R. and Apajalahti, J.H. (2022): The role of feed enzymes in maintaining poultry intestinal health.
J Sci Food Agric. 2022 Mar 30;102(5):1759-1770. doi: 10.1002/jsfa.11670.

[8] Beshes S., Blecker C., Deroanne C., Drira N.-E., Attia H. (2004): Date seeds: Chemical composition and
characteristic profiles of the lipid fraction. Food Chem. 2004;84:577-584. doi: 10.1016/S0308-
8146(03)00281-4.

[9] Bouaziz, F., Ben Abdeddayem, A., Koubaa, M., Ellouz Ghorbel, R., Ellouz Chaabouni, S. (2020): Date
Seeds as a Natural Source of Dietary Fibers to Improve Texture and Sensory Properties of Wheat Bread.
Foods. 2020 Jun 4;9(6):737. doi: 10.3390/foods9060737.

[10] Cowieson, A. J. and V. Ravindran (2008). Effects of exogenous enzymes in maize-based diets varying in
nutrient density for young broilers; gowth performance and digestibility of energy, minerals and amino
acids. Br. Poult. Sci. 49:34-44

243 | African Journal of Advanced Pure and Applied Sciences (AJAPAS)




[11] Ducatelle, R., Goosens, E., De Meyer, F., Eeckhaut, V., Antonissen, G. and Haesebrouck, F. (2018):
Biomarkers for monitoring intestinal health in poultry: present status and future perspectives. Vet Res 49:43
(2018).

12] Duncan, D. B. (1955): Multiple range and multiple “F” test. Bio- metrics.11,1- 42. ) o

13] El-Deek, A. A.; Al-Harthi, M. A. and Yakout, H. M. (2008): Use of enzymes to supplement diets containing
date waste meal for Lohmann White layers.International Journal of Poultry Science, 397- 407.

[14] EI-Deek, A.A., Attia, Y.A., Al-Harthi, M.A. (2010): Including whole inedible date in grower-finisher broiler
d%eStg and the impact on productive performance, nutrient digestibility and meat quality. Animal 4, 1647-

[15] El-Kelawy, H. M. and El-Kelawy, M. I. (2016): Impact of dietar)é supplementation with multi enzyme
and/or probiotic on growth performance, nutrients digestibility and blood constituents of growing rabbits.
Egyptian Journal Nutrition and Feeds, 19 (2): 313-323.

[16] El-Sheikh, S. E. M; AI-S_hokiI[:y, N. A.; Salama, A. A. and Khidr, R.E. (72013): Utilization of Azzawi date
meal in local laying hen diets. Egyptian Poultry Science, 33 (4): (1115-1127).

[17] Ezieshi, E.V. and Olomu, J.M._(ZO_OSg: Nutritional evaluation of palm kernel meal %pes: 2. Effects on live
performance and nutrient retention in broiler chickens diets. African Journal of Biotechnology, 7:1171-1175

[18] Ghazalah, A.A. and M.A., Alsaady (2008). Effect of dietary metabolizable energy and microbial \})hytase
I(ﬁ/lfilssi)g Eg):ggller performance, nutrients digestibility and minerals utilization. Egypt. Poult. Sci. Vol (28)

[19] Habib, A., Mohamed, A., Eltrifi, A., Abu-Shullukh, E., Abubaker, A. (2016): Effect of feed Supplemented
with Xylam Enzyme on Performance, Carcass Characteristics and Meat Quality of Broiler Chicks. Journal of
Applied Veterinary Sciences, 2016; 1(1): 15-20. doi: 10.21608/javs.2016.61822.

[20] Ibrahim, M. R.; El-Banna, H. M. and El- Manylawi, M. A. (2010): Evaluating utilization of ground date
stone meal with or without kemzyme in the diets ongrowm New Zealand rabbits. 1V International Date
Palm Conference, 15-17 March, 2010, Abu Dubi, UAE. Acta Hort. (ISHS) 882:691-697.

[21] Masoudi, A., Chaji, M., Bojarpour, M., and Mirzadeh, Kh. (2011): Effects of different levels of date Kit_s on
erformance, carcass characteristics and blood 8arameters of broiler chickens. Journal of Applied Animal
esearch, 39 (4), 399 — 405. https://doi.org/10.1080/09712119.2011.621790.

[22] Manobhavan, M., A. V. Elangovan, M. D. Sridhar, Shet, S. Ajith, D. T. Pal and N. K. S. Gowda (2016).
Effect of super dosing of pi&ytase on growth performance, ileal digestibility and bone characteristics in
broilers fed corn—soya-based diets. Journal of animal physiology and animal nutrition, 100(1), 93100.

[23] Metwally, M. A, Farghly , M. F. A,, Ismail , Z. S. H., Ghonime, M.E. and Inas A. Mohamed. (2020): The
Effect Of Different Levels Of Optizyme And Phytase Enzymes And Their Interactions On The Performance
Of Broiler Chickens Fed Corn/Soybean Meal: 1-Broiler Performance, Carcass Traits, Blood Constituents
And Nitrogen Retention Efficiency. Egyptian J. Nutrition and Feeds (2020), 23 (1): 123-136.

[24] Mrabet A., Jiménez-Araqfo A., Guillén-Bejarano R., Rodriguez-Arcos R. and Sindic M. 62020): Date Seeds:
A Promising Source of Oil with Functional Properties. Foods. 9:787. doi: 10.3390/foods9060787.

[25] Mrabet, A., Hamdi,A., Rodriguez-Arcos,R., Guillén-Bejarano,R., Jiménez-Araujo,A. (20242: Date seed by-
ﬁroducts as source of bioactive ingredient for healthy cookies, Food Bioscience, Volume 61, 2024, 104543,

ttps://doi.org/10.1016/j.fbi0.2024.104543.

[26] NRC (1994): Nutrient Requirements of Poultry. National Academy Press, Washington, DC.

[27]Raza, M.H.; Tahir, M.; Naz, S.; Alhidary, I.A.; Khan, R.U.; Losacco, C.; Tufarelli, V. (2023): Dried Date
(Phoenix dactylifera L.) Meal Inclusion in the Diets of Broilers Affects Growth Performance, Carcass Traits,
Nutrients Digestibility, Fecal Microbiota and Economics. Agriculture 2023,
13,1978.https://doi.org/10.3390/agriculture13101978,

[28] Rutherfurd S.M., T.H. Chung, P.C.H. Morel and P.J. Moughan (2004). Effect of microbial phytase on ileal
digestibility of phytase phosphorus, total phosphorus, and amino acids in a low-phosphorus diet for broilers.
Poultry Science;83(1):61- 68.

[29] SAS Institute (2002): SAS/STAT User's guide statistics. SAS institute INC., Cary. NC, USA.

[30] Shao D., Shen Y., Zhao X., Wang Q., Hu Y., Shi S., Tong H.(2018): Low-protein diets with balanced amino
acids reduce nitrogen excretion and foot pad dermatitis without affecting the growth performance and meat
qualltg of ree-range yellow broilers. Ital. J. Anim.Sci. 2018;17:698-705.doi:
10.1080/1828051X.2017.1400414.

[31] Sholichatunnisa, 1., Sjofjan, O., Susilorini, T.E., Adli, D.N. and Natsir, M.H. (2022): Effects of Date Seed
Flour on Broiler Chickens’ Growth Performance, Apparent Digestibility of Protein, and Aggarent
Metabolizable Energy. J. World Poult. Res., 12 (3): 151-156. DOI: https://dx.doi.org/10.36380/jwpr.2022.17.

[32] Tareen, M.H.; Wagan, R.; Siyal, F.A.; Babazadeh, D.; Bhutto, Z.A.; Arain, M.A. and Saeed, M. (20173:
ggf?ecztsgf various levels of date palm kernel on growth performance of broilers, Veterinary World, 10(2

[33] Tef'eda, J. O. and Kim, K.W. (2021): Role of Dietary Fiber in Poultry Nutrition. Animals (Basel). 2021 Feb
9;11(2):461. doi: 10.3390/ani11020461.

[34] Zangiabadi, H. and Torli, M. (2010): The effect of B-mannanase-based enzyme on growth performance and
humoral immune response of broiler chickens fed diets containing graded levels of whole dates. Trop. Anim.
Health and Prod. 42, 1209-1217.

[35] Zhou, H., Wu, Y., Sun, X., Yin, D., Wang, Y., Mahmood, T. and Yuan, J. (2021): Effects of exogenous a-
Sl,4?-amylase on the utilisation of corn starch and glucose metabolism in broiler chickens, Animal, VVolume

5, Issue 11.https://doi.org/10.1016/j.animal.2021.100396..

244 | African Journal of Advanced Pure and Applied Sciences (AJAPAS)


https://doi.org/10.1080/09712119.2011.621790

