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INTRODUCTION 

The success of the management of laying hens 
are influenced by several factors such as strain, 

management, housing, and feed. Improving feed is one of 
the important factors in the production of the livestock 
industry. The feed cost in the poultry industry usually 
reaches 60-70% of the production cost (Gunya and 
Masika, 2021). Agricultural by-products are becoming 
an important component of poultry feed in some areas, 
largely due to increased competition for conventional 
ingredients by humans and the food industry. The use of 
agricultural by-products as alternative feed ingredients is 
recommended to reduce production costs and maximize 
income (Sjofjan et al., 2021). 

Date Palm (Phoenix dactylifera L.) have a role as a source of 

food for humans and animals in arid and semi-arid areas. 
Dates are high in carbohydrates, about 70%, most of which 
are in the form of sugar. Dates also contain most of the 
minerals such as iron, potassium, and calcium (Al-Farsi and 
Lee, 2008). One of them is the utilization by-products of 
processing date palm, namely date palm. Date palms are an 
inedible part of about 10% of the weight of date fruit (Al-
Saffar et al., 2013). However, date palm as alternative feed 
ingredients are still not widely applied, this is due to the low 
protein and high crude fiber content. Date palm content 
is about 71.8% mannose, 26.6% galactose, and 9.8-22.3% 
β-galactomannan polysaccharide. Moreover, date palm has 
anti-nutrients in low amounts, such as oxalates, tannins, 
saponins, alkaloids, and cyanide (Hassan and Al-Aqil, 
2015). This shows that date palm can be used as alternative 
feed ingredients because the anti-nutritional composition 
is low and will not interfere with other nutrients such as 
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minerals and protein in the body.

Date palm it is also a high content of antioxidants, mainly 
phenolic compounds and carotenoids. Date palm is high in 
phenolics (3942 mg/100g) and antioxidants (80,400 mmol/
mg) (Attia et al., 2021). The high content of antioxidants 
in date palm can improve the growth, production, and 
reproduction performance of laying hens. Moreover, 
with antioxidant and antimicrobial content, fibre also has 
functions for the absorption process in the digestion of 
laying hens (Wu et al., 2013). The carbohydrate content in 
date palm is a producer of energy for metabolic processes 
that can help growth (Agboola and Adejumo, 2013). In a 
previous study, 10% and 15% date palm flour can increase 
hen day production, egg weight, egg mass, FER, and shell 
thickness (Hermes and Al-Homidan, 2004; El-Deek et al., 
2008; Najib and Al-Yousif, 2012). This study aims to evaluate 
the effect of date palm (Phoenix dactylifera L.) as additive on 
the growth performances of ISA BROWN laying hens.

MATERIALS AND METHODS

Ethical approval
Ethical approval for the study was given by the Animal 

Care and Use Committee, University of Brawijaya, No. 
44-KEP-UB-2022.

Experimental design
A total of 125 heads of ISA Brown Laying hens (26 weeks 
old) were used in a week with adaptation period and an eight-
week trial. The laying hens were raised in the battery house-
controlled room (47 cm x 36 cm x 30 cm). All laying hens 
were allowed ad libitum access to water through adjustable 
nipple drinkers. In contrast, restricted feeding was applied 
with 120 g/hen/day. Each treatment was randomized as a 
completed design. (Five replicates with five laying hens per 
replication pen). The treatments as follows: T0 = basal diet + 
0% control, T1 = basal diet + 2.5% date palm flour, T2 = basal 
diet + 5% date palm flour, T3 = basal diet + 7.5% date palm 
flour, T4 = basal feed + 10% date palm flour. The formulated 
feed was consisted yellow maize, maize gluten meal, meat 
and bone meal, soya bean meal, Distillery Dry Grain Soluble 
(DDGS), poultry meat meal, palm oil, mineral premix, and 
vitamin custom premix. Furthermore, representative of the 
feed was conducted wet analyzed for metabolizable energy 
(Kcal/kg). crude protein (CP), and crude fibre (CF) by 
following (AOAC, 2000). The composition of formulated 
feed based on dry matter (DM) showed in the Table 1.

Table 1: Formulated feed of ISA BROWN laying hens (26 old week).
Ingredients (% as is basis) T0 T1 T2 T3 T4
Yellow maize 51.61 48.89 46.17 46.45 47.74
Maize gluten meal 16.00 18.20 20.00 21.00 21.00
Soybean 16.13 16.13 16.13 16.13 16.13
Meat and Bone meal 7.00 7.00 7.00 7.00 7.00
Poultry Meat meal 5.26 6.00 7.00 5.00 4.00
Palm oil 2.00 2.00 2.00 2.00 1.99
Custom Mineral premix* 1.00 1.00 1.00 1.00 1.14
Vitamin premix** 0.50 0.50 0.50 0.50 0.50
DDGS 0.20 0.20 0.20 0.82 0.20
Date palm 0.30 0.08 0.00 0.10 0.30
Total 100 100 100 100 100
Calculated composition
ME (Kcal/kg) 2800.00 2800.00 2800.00 2800.00 2800.00
Crude Protein (CP) 17.25 17.25 17.25 17.25 17.25
Crude fibre (CF) 4.00 4.00 4.00 4.00 4.00
Calcium (Ca) 0.60 0.60 0.60 0.60 0.60
Phosphorus (P) 0.50 0.50 0.50 0.50 0.50
Lysine 1.70 1.70 1.70 1.70 1.70
Methionine 0.80 0.80 0.80 0.80 0.80
Threonine 1.10 1.10 1.10 1.10 1.10
Tryptophan 0.34 0.34 0.34 0.34 0.34
Proximate composition (Wet chemical analysed)
ME (Kcal/kg) 2856,43 2848,89 2841,36 2833,82 2826,39
Crude Protein (CP) 17.18 17.18 17.18 17.18 17.18
Crude fibre (CF) 4.59 4.77 4.94 5.11 5.28

**: Vitamin A, 6000IU, Vitamin D3, 1000IU, Vitamin E, 10mg, Vitamin K3, 1.5mg, Vitamin B1, 5mg, Vitamin B2, 2.5mg, Vitamin 
B6 0.5mg, Vitamin B12, 2.0mg, niacin, 5.5mg, pantothenic acid, 0.2mg, betaine, 30mg. *: Iron, 12.50mg, copper, 3mg, manganese, 
37.5mg, zinc, 31.32mg, iodine, 5mg and selenium 0.0625mg***Carrier was CaCo3
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Hen day production (%), egg mass, and income 
over fed cost (IOFC)
Hen day production (%) was recorded on a day as the 
number of eggs produced divided by the number of hens 
alive on a day. Egg mass were weighed using a digital scale 
and multiple of egg production. Feed intake was calculated 
as the difference between feed given and rest of feed. The 
feed intake was collected at the day morning. In the end, 
feed egg ratio (FER) was expressed by dividing the mount 
of feed offered by the total number of eggs collected by 
following formulae from (Adli, 2021).

Egg quality
Shell thickness was expressed by using egg tester by 
following (Marwi et al., 2021). Moreover, yolk index 
was determined by dividing between egg yolk diameter 
and egg yolk height (Zahroojian et al., 2013). In the end, 
we determined the albumen index (AI) by following 
(Englmaierova et al., 2014).

Data analysis
Prior to statistical analysis conducted analysis of variance 
(ANOVA) using general linear model (GLM) was carried 
out using SAS OnDemand for Academics (ODA, Cary, 
NC, USA). The results were presented as standard error 
mean (SEM). Moreover, probability values were calculated 
using least significant different testing. The following 
model was used:

Yij = μ + πi + εij

Where; Yij was parameters observed, μ was the overall 
mean, πi was the effect level of date palm flour, and εij the 
amount of error number. T0 = basal diet + 0% control, T1 = 
basal diet + 2.5% date palm flour, T2 = basal diet + 5% date 
palm flour, T3 = basal diet + 7.5% date palm flour, T4 = basal 
feed + 10% date palm flour.

RESULTS AND DISCUSSION

Effects of adding date palm on the growth 
performance of ISA brown laying hens
The results of measuring growth performance of ISA 
BROWN laying hens can be seen in Table 2. Based on 
the results of statistical analysis the use of date palm in 
the feed did not have a significant effect (p>0.05) on feed 
intake (1.10). The use of date palm did not affect feed 
intake because the content of feed treatment T0, T1, T2, T3, 
and T4 had iso protein and iso energy of 17% and 2800 
kcal/kg, respectively. This is in accordance with Scott et 
al. (1992) that the balance between protein and energy 

on feed affects feed consumption in livestock. The energy 
content contained in the feed can also affect feed intake. 
The energy content contained in the feed can also affect 
feed consumption. Feeds with low energy content given 
to chicken cause chickens to eat more, compared to feeds 
that have high energy content, the chickens will consume 
less feed. The average feed intake in this study from the 
highest to the lowest was T2 (118.80 g/head/day), T4 
(118.80 g/head/day), T3 (118.60 g/head/day), T0 (118.60 
g/head/day), and T1 (118.40 g/head/day). In line, Hassan 
and Aqil (2015), mentioned the date palm consisted 
non-starch polysaccharides (NSP) which is increasing 
intestinal viscosity. In contrast, Agboola and Adejumo 
(2013) mentioned the increasing feed flow are related to 
metabolism and amino acid activity in the intestinal. The 
higher of not-starch polysaccharides (NSP) had negative 
impact on feed intake, HDP, and egg mass. Therefore, 
addition date palm did non effect on feed intake (Hassan 
and Aqil, 2015). 

Table 2: Hen day production (%), egg mass, and income 
over fed cost (IOFC).
Parameters T0 T1 T2 T3 T4 SEM
FI (g/head/day) 118.60 118.40 118.40 118.60 118.80 1.10
HDP (%) 82.60 81.81 82.57 82.10 82.38 5.35
FER 2.44 2.42 2.43 2.38 2.39 0.20
Egg mass (g) 48.64 49.14 49.17 50.03 50.12 4.5
IOFC (IDR/
head/day)

371.50 386.23 388.69 410.69 415.27 6.3

FI: feed intake; FER: feed egg ratio; HDP: Hen Day production; 
IOFC: Income over feed cost. a, b, c, d Means with different 
superscripts in the row differ significantly (p ≤ 0.05).. T0 = basal 
diet + 0% control, T1 = basal diet + 2.5% date palm flour, T2 = 
basal diet + 5% date palm flour, T3 = basal diet + 7.5% date palm 
flour, T4 = basal feed + 10% date palm flour.

Hen day production (HDP) is a measure of the productivity 
of laying hens. The results of research related to HDP are 
presented in Table 2. The average HDP in this study from 
the highest to the lowest was T0 (82.6%), T2 (82.57%), 
T4 (82.38%), T3 (82.10%), and T1 (81.81%). Meanwhile, 
the factor that affects egg production is the nutrients in 
the feed. HDP is also influenced by feed consumption, 
especially protein (Lengkong et al., 2015). The nutritional 
content of the feed is a major factor in influencing the 
level of egg production because the nutrients contained 
in the feed are needed to produce eggs. The used of the 
date palm unsuccessfully differences (p> 0.05) on HDP 
(5.35). Because hen day production can be influenced by 
several factors such as breed, physical conditions of laying, 
and variety of date palm (Salajegheh et al., 2017). The 
addition of date palm flour can reduce energy metabolism 
and amino acid availability due to an increase in the rate 
of feed flow through in digestive tract. In a previous study, 
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the feed containing 0% date seed flour can reduce HDP 
than without treatment, it can be seen that date seed 
have high crude fiber content and the presence of non-
starch polysaccharides (NSP) as anti-nutrients which can 
increase intestinal viscosity, thus giving negative impact on 
feed intake, HDP, and egg mass (Hassan and Aqil, 2015).

The results of research related to egg mass are presented 
in Table 2. Based on the results of the analysis of use date 
palm had no significant effect (p>0.05) on the egg mass 
(4.5) of laying hens. The egg mass is influenced by protein 
content in the feed. This is also related to egg mass which 
is influenced by albumen and yolk weight, therefore high 
protein intake causes high egg mass (Suherman et al., 
2015). The average egg mass in this study from the highest 
to the lowest was T4 (50.12 g/head), T3 (50.03 g/head), T2 
(49.17 g/head), T1 (49.14 g/head), and T0 (48.64 g/head). 
The addition date palm flour can increase egg mass. Egg 
mass can be influenced by several factors such as breed, 
physical conditions of laying, and variety of date palm 
(Salajegheh et al., 2017).

The feed egg ratio is a measure of how well the livestock 
converts feed intake into egg production. Based on the 
results of the analysis in Table 2, the use of date palm 
had no significant effect (p>0.05) on the FER (0.20) of 
laying hens. Several things that can affect the FER include 
the environment, maintenance management, feeding 
management, egg production, and feed intake (Risnajati, 
2014). This condition is related between FER, HDP, and 
feed intake. If high feed intake is not followed by hen day 
production, the feed conversion will be bad (Pradikta et al., 
2018). The average FER in this study from the lowest to 
the highest was T3 (2.38), T4 (2.39), T1 (2.42), T2 (2.43), 
and T0 (2.44). T3 has the lowest FER value, this shows that 
in T3 use of feed is more efficient. Meanwhile, T0 (2.44) 
has the highest FER value. High feed conversion is caused 
by the lowest feed intake; it can be seen that T0 has a low 
feed intake. Marwi et al. (2021) stated that improving FER 
would decrease feed intake and increase egg production. 

The results of research related to IOFC are presented in 
Table 2, based on the results of the analysis of use date 
palm had no significant effect (p >0.05) on IOFC (6.3) of 
laying hens. IOFC is influenced by feed intake, HDP, egg 
mass, feed cost, and egg cost (Suherman et al., 2015). The 
average IOFC in this study from the highest to the lowest 
was T4 (415.27 IDR/head/day), T3 (410.69 IDR/head/
day), T2 (388.69 IDR/head/day), T1 (386.23 IDR/head/
day), and T0 (371.5 IDR/head/day). T4 had higher results 
than other treatments in IOFC because T4 has the highest 
egg mass (50.11 g) and feed intake (118.80 g/head/day). 
The increase is due to the optimization of freed absorption 
so that egg production is better with sufficient feed.

Effects of adding date palm on the egg quality 
of ISA brown laying hens
The results of research related to shell thickness are 
presented in Table 3, based on the results of the analysis 
of use date palm had no significant effect (p > 0.05) on the 
shell thickness (0.03) of laying hens. The results of this study 
are from research conducted by Al-Saffar et al. (2013) that 
the addition of date palm did not affect the shell thickness 
and the percentage of the shell. Because the chemical 
compounds contained in date seed have not been able to 
influence the formation of shell thickness optimally. The 
shell thickness is formed from the absorption of calcium 
and phosphorus contained in the feed. The average shell 
thickness in this study from the highest to the lowest was 
T1 (0.578 mm), T3 (0.575 mm), T4 (0.568 mm), T0 (0.567 
mm), and T2 (0.55 mm). T1 had a higher result than T0 
in shell thickness variables because T1 has the highest egg 
weight and shell weight than T0. Moreover, high mineral 
content in date seed which is phosphorus, magnesium, 
potassium, sodium, iron, manganese, zinc, and cobalt, is 
known to increase the composition of shell thickness. It can 
be understood that shell thickness has a positive correlation 
with eggshell quality. Juliambarwati (2010) stated that 
the quality of the eggshell is determined by the thickness 
and structure of the shell, the content of Ca and P in the 
feed has a role in the quality of the eggshell because in the 
formation of the eggshell it is necessary to have sufficient 
carbonate ions and Ca ions to form an eggshell.

Table 3: Hen day production (%), egg mass, and income 
over fed cost (IOFC).
Parameters T0 T1 T2 T3 T4 SEM
ST (mm) 0.56 0.57 0.55 0.57 0.56 0.03
YI (%) 0.48 0.48 0.477 0.47 0.46 0.02
AI (%) 0.13 0.15 0.14 0.13 0.12 0.02

ST: shell thickness; YI: yolk index; AI: albumen index, a, b, c, d 
Means with different superscripts in the row differ significantly 
(p ≤ 0.05). T0= basal diet + 0% control, T1= basal diet + 2.5% date 
palm flour, T2 = basal diet + 5% date palm flour, T3= basal diet 
+ 7.5% date palm flour, T4 = basal feed + 10% date palm flour.

The yolk index is the ratio between the height and diameter 
of the yolk after the yolk is separated from albumen. The 
results of research related to the yolk index are presented 
in Table 3. Based on the results of the analysis of use date 
palm had no significant effect (p>0.05) on the yolk index 
(0.02) of laying hens. Because yolk index is influenced 
by the nutritional content of the feed, especially protein 
and amino acid in the feed. The availability of protein and 
amino acids in the feed can affect the yolk index because 
protein and amino acids are components of the vitelline 
membrane that functions to hold the yolk so the yolk 
index depends on the protein intake by livestock (Sartika 
et al., 2018). The average yolk index in this study from 
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the highest to the lowest was T1 (0.483%), T0 (0.480%), 
T3 (0.478%), T2 (0.477%), and T4 (0.469%). T4 has the 
lowest yolk index values, it can be understood that the 
yolk index is influenced by the height and diameter of the 
yolk, where the value of T4 on the height and diameter of 
the yolk has the lowest average value of other treatments. 
Another factor that affects the lowest yolk index is also 
caused by storage time. Storage time causes an increase in 
the size of the yolk, due to the displacement of albumen 
and yolk fluid. Moreover, it also causes a weakening of the 
strength and elasticity of the vitelline membrane so that it 
can decrease the yolk index (Pribadi et al., 2015).

Albumen index is a ratio between height with the average 
long and short diameter of the albumen. The average 
albumen index in this study from the highest to the lowest 
was T1 (0.15%), T2 (0.14%), T0 (0.13%), T3 (0.13%), and 
T4 (0.12%). T1 has the highest albumen index values than 
other treatments. It can be understood that the albumen 
index has a positive correlation between height and 
diameter albumen, where T1 has the highest average height 
and diameter albumen than other treatments. Date seed 
are known to contain protein, amino acids, and vitamins 
that can help the formation of albumen. Amino acids and 
protein as constituent components of albumen will affect 
the albumen quality. Harmayanda et al. (2016) stated that 
the main ingredient for determining albumen height and 
formation of ovomucin lies in protein consumption. The 
higher protein consumption, the greater formation of 
ovomucin, so the higher the albumen index. Based on the 
results of the analysis of use date palm had no significant 
effect (p>0.05) on the albumen index (0.02) of laying 
hens. Because, the factors that affect the albumen viscosity 
include genetics such as age, strain, the ability of the 
digestive tract of livestock, and nutritional needs of animal 
feed, especially protein for poultry (Wijaya et al., 2017).

CONCLUSIONS AND 
RECOMMENDATIONS

Using date palm (Phoenix dactylifera L.) until 10% level 
has positive effect on the growth performance and egg 
quality of ISA BROWN laying hens because can be 
alternative feed ingredients to reduce production costs and 
optimisalisasion income.

ACKNOWLEDGEMENTS

This work was supported and sponsored by the PT. Rumah 
Desa Sejahtera, Surabaya, East Java, Indonesia.

NOVELTY STATEMENT

This research is the first time using date palm as feed ad-

ditive for laying hens in Indonesia. Date palm are rich in 
carbohydrates, a source of minerals, vitamins, and fiber, so 
they can increase the performance production and improve 
egg quality. The use of date palm can also reduce produc-
tion costs and maximize income.

AUTHOR’S CONTRIBUTION

MHN and OS: designing and conducting the research and 
writing manuscript.
TES: did methodology, reviewed and edited the manu-
script.
TNK: did the experiments, collected the samples, and 
wrote the original draft.

Conflict of interest
The authors have declared no conflict of interest.

REFERENCES

Adli DN (2021a). Uses insects in poultry feed as replacement 
soya bean meal and fish meal in development countries: A 
systematic review. Livest. Res. Rur. Dev., 33(10): 1-8.

Adli DN (2021b). The effect of replacing fish meal with Sago 
larvae meal (SLM) on egg production and quality of laying 
hens. Livest. Res. Rur. Dev., 33(7): 1-8.

Agboola OS, Adejumo AL (2013). Nutritional Composition 
of the Fruit of the Nigerian Wild Date Palm, Phoenix 
dactylifera. World J. Dairy Food Sci., 8(2): 196- 200.

Ahmad A, Imtiaz H (2019). Chemical composition of date 
pits: potential to extract and characterize the lipid fraction. 
Sustain. Agric. Rev. Springer Cham., 34: 55-77. https://doi.
org/10.1021/acs.jced.8b00589

Ahmad F, Ul-haq A, Ashraf M, Hussain J, Siddiqui MZ (2010). 
Production performance of white leghorn hens under 
different lighting regimes. Pak. Vet. J., 30(1): 21-24.

Al-Farsi MA, Lee CY (2008). Optimization of phenolics and 
dietary fibre extraction from date seed. Food Chem. J., 108(3): 
977-985. https://doi.org/10.1016/j.foodchem.2007.12.009

Al-Saffar AE, Attia YA, Mahmoud MB, Zewell HS, 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. Anim. 
Health Prod. J., 46(1): 289-289. https://doi.org/10.1007/
s11250-013-0509-x

AOAC (2000). AOAC, Official Methods of Analysis. USA.
Astuti FK, Busono W, Sjofjan O (2015). Effect of addition of 

liquid probiotics in feed on production appearance in 
broilers. JPAL, Indo. J. Environ. Sustain. Dev., 6(2): 99–104.

Attia AI, Reda FM, Patra AK, Elnesr SS, Attia YA, Alagawany M 
(2021). Date (Phoenix dactylifera L.) by-Products: Chemical 
composition, nutritive value and applications in poultry 
nutrition, an updating review. J. Anim., 11(4): 1-13. https://
doi.org/10.3390/ani11041133

El-Deek AA, Al-Harthi AA, Yakout HM (2008). Use of 
enzymes to supplemented diets containing date waste meal 
for Lohmann white layers. Int. J. Poult. Sci., 7(4): 397–407. 
https://doi.org/10.3923/ijps.2008.397.407

Englmaierová M, Tůmová E, Charvátová V, Skřivan M 

https://doi.org/10.1021/acs.jced.8b00589
https://doi.org/10.1021/acs.jced.8b00589
https://doi.org/10.1016/j.foodchem.2007.12.009
https://doi.org/10.1007/s11250-013-0509-x
https://doi.org/10.1007/s11250-013-0509-x
https://doi.org/10.3390/ani11041133
https://doi.org/10.3390/ani11041133
https://doi.org/10.3923/ijps.2008.397.407


Advances in Animal and Veterinary Sciences

September 2022 | Volume 10 | Issue 9 | Page 1899

(2014). Effects of laying hens housing system on laying 
performance, egg quality characteristics, and egg microbial 
contamination. Czeh. J. Anim. Sci., 59(8): 345-352. https://
doi.org/10.17221/7585-CJAS

Gunya B, Masika PJ (2021). Eisenia fetida worm as an alternative 
source of protein for poultry: A review. Int. J. Trop. Insect 
Sci., pp. 1-8. https://doi.org/10.1007/s42690-021-00531-6

Harmayanda POA, Rosyidi D, Sjofjan O (2016). Evaluation 
of egg quality from the result of giving several types of 
commercial feed for layer chickens. Indo. J. Environ. Sustain. 
Dev., 7(1): 25-33.

Hassan SM, Aqil AAA (2015). Effect of adding dietary date 
(Phoenix dactylifera) pits meal with/or without β-mannanase 
on productive performance and eggshell quality parameters 
of layer hens. Int. J. Poult. Sci., 14(11): 595-601. https://doi.
org/10.3923/ijps.2015.595.601

Hermes IH, Al-Homidan AH (2004). Effects of using date waste 
(whole dates and date pits) on performance, egg components 
and quality characteristics of Baladi Saudi and Leghorn 
laying hens. Egypt. J. Nutr. Feeds, 7(2): 223-241.

Juliambarwati M (2010). The effect of using shrimp waste flour 
in the ration on the quality of duck eggs. Undergraduate 
thesis. Faculty of Agricultural. Universitas Sebelas Maret, 
Solo, Indonesia.

Lengkong EM, Leke JR, Tangkau L, Sane S. (2015). Partial 
substitution of rations with red tomato flour (Solanum 
lycopersicum L.) on the performance production of laying 
hens. J. Zootec. 35(2): 247-257.

Marwi F, Sjofjan O, Mutaqin A, Natsir MH (2021). The effect 
of phytobiotics supplementation and magnetized drinking 
water on production performance and egg quality of laying 
hens. J. Ilmu dan Teknol. Hasil Ternak, 16(2): 95-104. 
https://doi.org/10.21776/ub.jitek.2021.016.02.3

Moore SM, Stalder KJ, Beitz DC, Stahl CH, Fithian WA, 
Bregendahl K (2008). The correlation of chemical and 
physical corn kernel traits with production performance in 
broiler chickens and laying hens. J. Poult. Sci., 87: 665-676. 
https://doi.org/10.3382/ps.2007-00184

Najib HA, Al-Yousif YM (2012). Effect of enzymatic treatment 
of Saudi date pits on performance of single comb white 
leghorn hens and the fatty acid profile of their eggs. Int. 
J. Poult. Sci., 11(10): 624–629. https://doi.org/10.3923/
ijps.2012.624.629

Pradikta RW, Sjofjan O, Djunaidi IH (2018). Evaluation of the 
addition of liquid and solid probiotics (Lactobacillus Sp.). In: 
Feed on the production performance of laying hens. Indo. 

J. Anim. Sci., 28(3): 203 – 212. https://doi.org/10.21776/
ub.jiip.2018.028.03.03

Pribadi A, Kurtini T, Sumardi (2015). Effect of probiotics from 
local microbes on the quality of albumen index, yolk index, 
and yolk color at 10 days egg age. Indo. J. Integ. Anim. Sci., 
3(3): 180-184.

Risnajati D (2014). The effect of the number of chickens per 
artificial brood on the performance of laying hens strain 
Isa Brown in the starter period. Anim. Sci. Indo. J. Anim. 
Sci. Res., 12(1): 10-14. https://doi.org/10.20961/sainspet.
v12i1.4866

Salajegheh MH, Elahi MY, Salarmoini M, Yaghobfar A (2017). 
Apparent metabolizable energy value of whole date palm 
(Phoenix dactylifera L.) and its possible use as a feedstuff for 
aged laying hens. J. Trop. Anim. Health Prod., 49(6): 1217-
1226. https://doi.org/10.1007/s11250-017-1319-3

 Sartika N, Yaman MA, Sabri M (2018). Effect of fermented 
feed milled corn, crab shell and skin on quail egg quality 
(Coturnix coturnix japonica). J. Ilmu Ternak dan Vet., 2(1): 
177-187.

Scott ML, Nesheir MC, Young RJ (1982). Nutrition of the 
chicken. ML scott and asociation. Itacha, New York.

Suherman AF, Natsir MH, Sjofjan O (2015). The Effect of 
Addition of Probiotic Lactobacillus Plus in the Form 
of Flour as a Feed Additive to the Appearance of Quail 
Production. Indo. J. Anim. Sci. Vet., pp. 1-8.

Sjofjan O, Adli DN, Natsir MH, Nuningtyas YF, Wardani 
TS, Sholichatunnisa I, Ulpah SN, Firmansyah O (2021). 
Effect of dietary modified banana tuber meal substituting 
dietary corn on growth performance, carcass trait and 
dietary-nutrients digestibility of coloured-feather hybrid 
duck. J. Ilmu Ternak dan Vet., 26(1): 39-48. https://doi.
org/10.14334/jitv.v26i1.2686

Wijaya Y, Suprijatna E, Kismiati S (2017). The use of herbal 
industrial waste and lactic acid bacteria (Lactobacillus sp.) as 
synbiotics for feed additives on the interior quality of laying 
chicken eggs. Indo. J. Indones. Farms, 19(2): 47-54. https://
doi.org/10.25077/jpi.19.2.46-53.2017

Wu Y, Wu Q, Zhou Y, Ahmad H, Wang T (2013). Effects of 
clinoptilolite on growth performance and antioxidant status 
in broilers. Biol. Trac. Elem. Res., 155(2): 228–235. https://
doi.org/10.1007/s12011-013-9777-6

Zahroojian N, Moravej H, Shivazad M (2013). Effects of 
dietary marine algae (Spirulina platensis) on egg quality and 
production performance of laying hens. J. Agric. Sci. Tech. 
15(7): 1353-1360.

https://doi.org/10.17221/7585-CJAS
https://doi.org/10.17221/7585-CJAS
https://doi.org/10.1007/s42690-021-00531-6
https://doi.org/10.3923/ijps.2015.595.601
https://doi.org/10.3923/ijps.2015.595.601
https://doi.org/10.21776/ub.jitek.2021.016.02.3
https://doi.org/10.3382/ps.2007-00184
https://doi.org/10.3923/ijps.2012.624.629
https://doi.org/10.3923/ijps.2012.624.629
https://doi.org/10.21776/ub.jiip.2018.028.03.03
https://doi.org/10.21776/ub.jiip.2018.028.03.03
https://doi.org/10.20961/sainspet.v12i1.4866
https://doi.org/10.20961/sainspet.v12i1.4866
https://doi.org/10.1007/s11250-017-1319-3
https://doi.org/10.14334/jitv.v26i1.2686
https://doi.org/10.14334/jitv.v26i1.2686
https://doi.org/10.25077/jpi.19.2.46-53.2017
https://doi.org/10.25077/jpi.19.2.46-53.2017
https://doi.org/10.1007/s12011-013-9777-6
https://doi.org/10.1007/s12011-013-9777-6

