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Abstract: 

An experiment lasting 12 weeks was conducted to assess the growth performance and egg quality of laying hens fed a diet 

supplemented with date palm seed powder. 250-30-week-old Lohman brown layers weighing 1550.2 ± 0.62 grammes were 

acquired from a Gujarat breeding farm and randomly assigned to five treatments with five replicates (10 birds per replicate). 

The investigation lasted 84 days and used a completely randomised design. The diet was a basal diet (corn-soya meal based), 

which is compatible with the Nutritional Research Council's advice from 1994. Hens in treatment 1 were fed a basal diet 

without date palm seed powder, whereas those in treatments 2, 3, 4, and 5 were administered a basal diet with date palm seed 

powder at 20 g, 40 g, 60 g, and 80 g per kg, respectively. Birds have limitless access to fresh, clean water and food. The 

phyto-constituents discovered in date palm seed powder were phenols (891.44 mg/g), flavonoids (572.09 mg/g), tannins 

(65.56 mg/g), alkaloids (165.2 mg/g), terpenoids (332.8 mg/g), saponins (90.51 mg/g), and steroids (78.66 mg/g). Date palm 

powder treatment resulted in increased average daily weight gain, feed intake, hen day house production, and hen housed egg 

production (p < 0.05) compared to the control group. Supplementing with date palm seed powder decreased the feed 

conversion ratio from 4.69 to 5.05 (p < 0.05). The treatment had a substantial impact on egg weight (47.12 to 57.03 g), breadth 

and length (35.04 - 43.87 mm; 38.81 - 47.23 mm), shell thickness (0.19 - 0.35 mm), yolk colour (3.13 - 11.23), and haugh 

unit. It was determined that date seed powder can be supplemented at a rate of up to 80 g/kg diet to increase performance and 

yolk quality metrics when compared to hens fed a control diet, with no adverse impacts on their health state. 
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Introduction 

When it comes to feed additives (plant extracts, enzymes, pro- and 

prebiotics, organic acids, and many more), the livestock industry is 

flooded with options that not only improve animal performance and 

profitability, but also improve feed and animal-derived product quality 

(Mojca, 2020; Alagbe, 2023). In this context, phytogenic feed additives 

are expected to have a bright future in animal nutrition due to their diverse 

efficacies and effects on sustainability and safety (Jan and Ester, 2021; 

John, 2024). Phytogenics are abundant in phytochemicals or bioactive 

compounds that performs numerous biological or pharmacological 

activities viz; anti-inflammatory, antioxidant, anti-fungal, anti-viral, anti-

helminthic (Musa et al., 2020), immune-stimulatory, hepato-protective 

(Okwu and Iroabuchi, 2009), cardio-protective and antimicrobial (Alagbe 

et al., 2020; Singh et al., 2022).         

Phoenix dactylifera is a palm plant that belongs to the Aracaceae family. 

The tree is widespread in the Canary Islands, Northern Africa, Arabia, 

and various parts of Asia, including Pakistan and India (Nehdi et al., 

2020). Date trees can withstand exceptionally high temperatures and will 

not wither when growing in full sunshine, thus they thrive even in the 

desert (Dada et al., 2012). It is grown for its sweet fruits and seeds, which 

can be powdered and used as tea (Mustafa et al., 1993). Dates contain 

numerous phytochemicals such as flavonoids, terpenoids, phenols, 

alkaloids, steroids amongst others which contribute to the fruit's 

antioxidant activity, anti-viral, antimutagenic, immune-stimulatory, 

gastro-protective, hepato-protective, cytotoxic and anticancer activities 

(Assirey, 2015; Sanusi et al., 2016).  

Date seeds are loaded with essential minerals viz; calcium, phosphorus, 

potassium, sodium, magnesium, manganese, zinc, cobalt, copper and iron 

in varying concentrations (Assirey, 2015). They are also rich in vitamin 

A, vitamin B1 (thiamine), vitamin B2 (riboflavin), vitamin C (ascorbic 

acid), vitamin E, vitamin K and folate (Abdulrahman et al., 2020; Kuras 

et al., 2020). Scientific reports has shown that date seeds contain between 

71.9 - 73.4 % of carbohydrate, 5.0 - 6.3 % protein, 9.90 - 13.5 % crude 

fat, 6.40 - 11. 5 % crude fiber, 1.00 - 1.80 of ash and amino acids such as, 

glutamic acid (16.44 g/100 g), phenylalanine (5.93 g/100 g), and leucine 

(6.10 g/100 g), aspartic acid (1.72 g/10 g), alanine (1.2 g/100 g), and 

tyrosine (1.2 g/100 g), leucine (1.7 g/100 g), lysine (1.1 g/100 g), and 

phenylalanine (1.08 g/100 g) (Niazi et al., 2017; Agboola and Adejumo, 

2013). Based on the different nutritional values present in date seeds, it 

can be used as an immune booster, analgesics to relief pain and protection 
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against diseases such as cancer and other heart related diseases (Ali et al., 

2012; Dada et al., 2012). 

It has been well-documented that dietary inclusion of phytogenic extracts 

could improve poultry performance by increasing digestive enzyme 

secretion (Ahmad et al., 2016), lowering the number of harmful bacteria 

in the digestive tract (Yalçın et al., 2012), modulating intestinal 

morphology functions, and positively affecting productivity, blood 

metabolites, immunological, antioxidant status and egg quality of laying 

hens (Denli et al., 2004; Gerzilov et al., 2015). However, there is scanty 

information on the dietary supplementation of date palm powder on the 

performance and egg quality of laying hens. This research will help to 

address the rising cases of multi-drug resistance, promote animal 

sustainability and food safety.  

Therefore, this research was designed to evaluate the growth performance 

and egg quality of laying hens fed with diet supplemented with date palm 

seed powder.  

Materials and methods 

Description of experimental area, ethical approval and processing of 

date palm seed powder 

Sumitra Research Institute, Gujarat located between 28o 20' N and 75o 30' 

East India was used for experiment. All experimental guidelines and 

procedures were approved by the ethics committee of Animal Nutrition 

and Biochemistry department of the Institute (AF/2023D/0010). Fresh 

dates were harvested within Sumitra Research Institute’s environment 

and sent to the crop protection department for proper authentication by 

certified taxonomist before it was assigned an identification number 

(DG/2023C/DDR). Thereafter, seeds were manually removed from the 

fruit, washed with running tap water, sundried for 14 days until seeds 

become light brown and a constant weight was achieved. Dried date palm 

seeds were blended into powder with an electric blender and stored in an 

air tight labeled container for further examination in the laboratory. 

Animal management and experimental design 

The experiment was carried out at the Poultry section of Sumitra Research 

Institute, Gujarat using 250 - 30 weeks Lohman brown layers with an 

initial body weight of 1550.2 ± 0.62 grams were purchased from a 

breeding farm in Gujarat. On arrival, birds were kept in battery cages and 

randomly distributed into five treatments with five replicates (10 birds per 

replicate). Birds were acclimatized for 2 weeks, dewormed with 

Oramectin Plus® and fed basal diet (Corn-soya meal based diet) which is 

consistent with the recommendation of Nutritional Research Council in 

1994 as presented in Table 1. After the adjustment period, birds in 

treatment 1 (T1) received basal diet without date palm seed powder while 

those in treatment 2, 3, 4 and 5 received same diet supplemented with date 

palm seed powder at 20 g, 40 g, 60 g and 80 g per kg in that order. Hens 

had free access to clean fresh water and feed which was given thrice daily 

between 6:00 H, 11:00 H and 14:00 H. Other health precautions and 

sanitary measures were also taken throughout the 12 weeks experimental 

period. 

Data collection 

Performance variables  

Body weight gain was calculated as the difference between the final body 

weight and initial body weight. Measurement was carried out using a 

digital weighing scale   

Average daily weight gain was calculated as mean weight gain divided by 

number of experimental days.   

Feed intake was determined as the difference between the feed offered 

and refused.  

Average daily feed intake was estimated by dividing the total feed intake 

divided by the period of experimental days 

Feed conversion ratio (feed consumed to produce a unit of gain) was 

computed as the ratio of average feed consumption to average body 

weight gain 

Mortality recorded it occurs throughout the experimental period and 

mortality percentage was calculated as number of dead birds divide by 

number of total birds multiplied by one hundred  

Hen day egg production and hen house egg production  

Eggs were collected thrice daily from each pen at 0900, 1300 and 1600 

hours.  

Hen-day egg production (HDEP) and hen housed egg production as 

percentage were computed using the formula below:   

% HDPP = total number of eggs produced/total number of hens present 

on that day multiplied by hundred 

% HHPP = total number of eggs produced/number of hens originally 

housed multiplied by hundred 

Measurement of egg quality parameters  

On the final day of the study, 15 eggs were randomly selected from each 

replicate for quality examination. The egg weight was measured with a 

digital sensitive scale, and the shell weight, shell thickness, yolk colour, 

yolk weight, yolk length, yolk height, yolk index, albumen weight, 

albumen height, and Haugh unit were calculated by breaking each egg on 

a neat level glass and separating each of the above components. The shell, 

albumen, and yolk were meticulously separated and weighed separately 

on a delicate balance with a precision of 0.01 grammes. A digital 

micrometre was used to determine shell thickness by taking the average 

of the egg's blunt, middle, and sharp points. Albumen and yolk heights 

were measured using a tripod micrometre gauge. 

Yolk color was accessed by comparing the color of properly mixed yolk 

sample with the color strips of Roche color fan measurement, which is 

made up of 1-15 strips ranging from pale to orange yellow in color.  

Haugh unit was estimated using the formula (100 log10 (h + 7.57 − 

1.7w0.37 where; h = observed albumen height (expressed in mm), w = 

weight of egg (expressed in grams). 

Length and width of the egg and the length of yolk were measured by 

using digital caliper expressed in mm. 

Analysis of phytochemicals in date palm seed powder 

Phytochemical components in date palm seed powder were analyzed 

according to the procedures outlined by Alagbe (2024); Alagbe (2021). 

200 grams of date palm seed powder was injected into an automated gas 

chromatograph - mass spectrometry (GC-MS). Quantification of each 

phyto-constituents was determined at different optical densities; was used 

for each analysis and each constituent were recorded at different optical 

density (alkaloids, 310 nm), flavonoids (455 nm), terpenoids (350 nm), 

tannins (470 nm), steroids (550 nm) and phenols (670 nm). The machine 

was maintained at an inlet temperature of 450 ℃, column temperature (4 

– 450 ℃, pressure range (0 – 100 psi ± 0.002 psi) and heating rate up to 

1201/min while the mass spectrometer unit is adjusted at an ion source 

temperature (100 – 350 ℃), stability (± 0.10 amu/48 hours), mass range 

(1.5 – 1000 amu), scan rate (up to 10000 amu/sec) and ionization energy 

(5 eV – 250 eV).  

Chemical analysis of experimental diet  

Proximate composition of experimental diet was carried out using diode 

array based near infra-red reflectance and Trans- reflectance analyzer 

(Model NIRSTM DA 1680). 100 g of feed sample was passed through the 

cylindrical plastic collector and the machine was maintained at an optical 

bandwidth (8.75 nm), spectral resolution (1.0 nm), absorbance ranges (up 

to 2 AU), wavelength accuracy (less than 0.05 nm), photometric noise 

(400 – 700 nm less 50 micro au; 700 – 2500 nm less than 20 micro au) 

before results was generated via the monitor.   

Calcium and phosphorus in experimental diet was examined using 

Atomic absorption spectrophotometer fully automated flame and graphite 

furnace system (Model AAS – 4000). To ensure precision, 100 g of feed 
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sample was passed through the collection chamber and the machine was 

maintained at a temperature range of 3000 ℃, detection limit 

(Cd<0.04ng/ml) and sensitivity (50ng/ml absorption >0.40 Abs) while the 

monochromator was placed at wavelength accuracy, resolution, 

reproducibility (0.15nm, 0.2nm and <0.05nm), blazed wavelength 

(250nm), focus (300 nm) and wavelength range (185nm – 1000nm). 

Statistical analysis 

Data obtained on growth performance and egg quality were analyzed by 

one-way analysis of variance using SPSS statistical software (Version 

22.0 for Windows, SPSS, Inc., Chicago, IL, USA). Differences between 

treatment means were separated using Duncan’s test. Significant 

differences were declared at p<0.05. 

Results and Discussion 

Feedstuffs/Items Inclusion (%) 

Yellow Corn 53.90 

Wheat offal 10.00 

Soya bean meal 22.00 

Fish meal 2.00 

Limestone  8.00 

Bone meal 3.00 

Lysine 0.25 

Methionine 0.25 

Vitamin-Mineral Premix 0.25 

Salt 0.35 

Total 100.00 

Nutrient levels (% dry matter)  

Crude protein 17.60 

Crude fibre 6.92 

Ether extract 4.87 

Calcium 3.62 

Phosphorus 0.45 

Lysine  0.89 

Methionine  0.48 

Metabolizable energy (kcal/kg) 2600.2 

Mineral-vitamin premix, Each 2.5 kg sachets contains; Thiamine, 8000 mg, riboflavin, 12,000 mg, pyridoxine, 5000 mg, cyanocobalamine, 5000 mg, 

niacin, 20,000 mg, D-panthotenate, 10,000 mg, folic acid, 500 mg, biotin, 2000 mg, cholecalciferol, 3,000,000 iu., tocopherol acetate, 25,000 iu., 

ascorbic acid, 62,000 mg, manganese, 56mg, iron, 70,200 mg, 300 mg, iodine, 200 mg, selenium, 85 mg, choline chloride, 46,000 mg 

Table 1: Composition and Nutrient levels of basal diet (%) 

Result (Table 2) phytochemical composition of date palm seed powder 

revealed that phenolic compounds are the most prominent with 891.44 

mg/g followed by flavonoids (572.09 mg/g), terpenoids (332.8 mg/g), 

alkaloids (165.2 mg/g), saponins (90.51 mg/g), steroids (78.66 mg/g) and 

tannins (65.56 mg/g). These compounds possess numerous therapeutic 

properties and can be found in several parts of herbal plants (seeds, leaves, 

roots, stem bark, flowers, buds, amongst others) in different 

concentrations (Singh et al., 2022; Shittu et al., 2022). Result obtained in 

this study is in agreement with the reports of Salomón-Torres et al. 

(2019); Shina et al. (2013). Phenolic compounds have the ability to 

scavenge free radicals and also inhibit the activities of pathogenic 

organisms in the gastro intestinal tract of animals (Moslemi et al., 2022; 

Juhaimi et al., 2012). Flavonoids have been suggested to have cardio-

protective, anti-inflammatory, antioxidant, antimicrobial, antiviral and 

immune stimulatory properties (Musa et al., 2022; Alagbe, 2023). 

Terpenoids are known to have antimicrobial, hepto-protective, anti-

carcinogenic and hypolipidemic functions (Ojediran et al., 2024; Adewale 

et al., 2021). Tannins exhibits anti-bacterial, anti-mutagenic, anti-allergic 

and cytotoxic affects (Alagbe, 2023; John, 2024). Alkaloid is reported to 

have anti-diabetic, hypoglycemic (El Fouhil et al., 2013), analgesic (John, 

2024) and antimicrobial activities (Attia et al., 2021). Saponins and 

steroids are well known to have gastro-protective (Moslemi et al., 2022), 

anti-diarrhea and immune stimulator (Olujimi, 2024). Saponins are very 

useful in pharmaceuticals for the treatment of cough and respiratory 

disorders (Devendran and Balasubramanian, 2011; Wadood et al., 2013).  

Constituents Composition (mg/g) 

Phenols 891.44 

Flavonoids 572.09 

Tannins 65.56 

Alkaloids 165.2 

Terpenoids 332.8 

Saponins 90.51 

Steroids 78.66 

Table 2: Phytochemicals composition of date palm seed powder 

Result (Table 3) effect of date palm seed powder on the growth 

performance of Lohmann brown hens. Average daily body weight, 

average daily feed consumption and feed conversion ratio were affected 

(p˂0.05) by the dietary supplementation of date palm seed powder. 

Increasing date palm seed powder across the treatments increased the 

average daily weight gain and feed consumption compared to the control  

(treatment 1; basal diet without date palm seed powder). Average feed 

consumption and weight gain among hens in treatment 2 (basal diet + 20 

g date palm seed powder per kg diet) and 3 (basal diet + 40 g date palm 
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seed powder per kg diet) were similar (p˃0.05) to those which received 

treatment 4 (basal diet + 60 g date palm seed powder per kg diet) and 

treatment 5 (basal diet + 80 g date palm seed powder per kg diet) but 

significantly higher than treatment 1. Conversely, increased 

supplementation of date palm seed powder decreased (p˂0.05) feed 

conversion ratio. Average body weight gain values which varied from 

432.6 - 637.4 g was similar to the results of a study by Olujimi (2024) 

when Cordyline fruiticosa leaf meal supplemented in the diet of laying 

hens. This result was higher than those presented by Nobakht, and 

Moghaddam (2012) when Costmary (Tanacetum balsamita) medicinal 

plant was fed to layers. The variation in weight gain could be attributed 

to active stimulation of endogenous enzymes in the gastro intestinal tract 

by phytochemicals in date palm seed powder (Shittu et al., 2021). John 

(2024) also reported that inclusion levels of phytogenics in animal feed as 

well as composition of phyto-constituents in test ingredient could 

influence the weight gain of birds.  Average daily feed consumption 

recorded in this experiment (117 - 123 g) was in line with a study carried 

out by Nobakht, and Moghaddam (2010) who discovered that average 

daily feed intake of laying hens fed phytogenics ranged from 110 - 122 g.  

Though birds that received date palm seed powder consumed more fed 

compared to the control, this result suggests that supplementation of date 

palm seed powder could increase the appetite of laying hens.  Feed 

conversion ratio values which ranged from 4.69 to 5.05 were similar to 

the results of a study by Mutayoba et al. (2003) who examined the effect 

of feeding different levels of leucaena leaf meal. Outcome of this 

experiment showed that laying hens fed diet supplemented with date palm 

seed powder efficiently utilized their fed to produce eggs (John, 2024). 

No mortality was recorded throughout the experiments suggesting 

efficient management practices and thorough biosecurity.  

 

Variables 11 22 33 44 55 SEM 

Average initial body weight (g) 1562 1561 1562 1560 1563 54.88 

Average final body weight (g) 1994.6b 2009.1a 2117.8a 2119.6a 2200.4a 69.05 

Average body weight gain (g) 432.6b 448.1a 555.8a 559.6a 637.4a 22.76 

Average daily weight gain (g) 5.150b 5.334a 6.616a 6.661a 7.588a 0.40 

Total feed consumption (g) 97180b 10200a 10248a 10332a 10332a 102.4 

Average daily feed consumption (g) 117b 122a 122a 123a 123a 0.06 

Feed conversion ratio 5.05a 5.02a 4.84c 4.87c 4.69c 0.01 

Mortality (percentage) - - - - - - 

Means within a row with different letters are significantly different (P < 0.05); 1basal diet without date palm seed powder; 2basal diet with 20 g date 

palm seed powder per kg diet; 3basal diet with 40 g date palm seed powder per kg diet; 4basal diet with 60 g date palm seed powder per kg diet; 5basal 

diet with 80 g date palm seed powder per kg diet 

Table 3: effect of date palm seed powder on the growth performance of Lohmann brown hens 

Effect of date palm seed powder on egg production of Lohmann brown 

hens (Table 4). Hen day house production and hen housed egg production 

were influenced (p˂0.05) by the dietary supplementation of date palm 

seed powder. Increasing date palm seed powder in the diet increased hen 

day house production and hen housed egg production. The hen day house 

production and hen housed egg production in the control group (treatment 

1) was 65.12 % and 62.01 % which increased to 79.84 % and 76.11 % 

respectively in treatment 5. The higher hen day house production and hen 

housed egg production recorded among hens fed diet supplemented with 

date palm seed powder suggests that the feed consumed is sufficient to 

meet all the nutritional needs for the birds for growth, maintenance and 

production (Sandra, 2022). The presence of essential minerals and amino  

acid in date palm seed powder could also promote better egg production 

in hens (Niazi et al., 2017; Juhaimi et al., 2012). Jacob et al. (2014) 

reported that there are positive correlation between feed conversion ratio 

and egg production. So, increase of dietary supplementation of date palm 

seed powder might lead to increase in egg production and improved feed 

conversion ratio. The result on hen day house production and hen housed 

egg production in this current research is in line with the findings of 

Abaza (2007) who reported similar results on response to various levels 

of fenugreek and chamomile in diets in laying hens. In contrast, Kwari et 

al. (2011) and Olabode and Okelola (2014) observed a non-significant 

results in egg production when laying hens were fed diet containing 

different levels of fenugreek seeds. 

Egg production (%) 11 22 33 44 55 SEM 

Hen day house production 65.12b 71.28a 75.63a 78.62a 79.84a 0.15 

Hen housed egg production 62.01b 69.44a 72.91a 75.69a 76.11a 0.13 

Means within a row with different letters are significantly different (P < 0.05); 1basal diet without date palm seed powder; 2basal diet with 20 g date 

palm seed powder per kg diet; 3basal diet with 40 g date palm seed powder per kg diet; 4basal diet with 60 g date palm seed powder per kg diet; 5basal 

diet with 80 g date palm seed powder per kg diet 

Table 4: effect of date palm seed powder on egg production of Lohmann brown hens 

Effect of date palm seed powder on egg quality of Lohmann brown hens 

presented in Table 5 revealed that egg weight values varied from 47.12 - 

57.03 g, egg width (35.04 - 43.87 mm), egg length (38.81 - 47.88 mm), 

shell weight (4.11 - 6.34 g), average shell thickness (0.19 - 0.41 mm), 

albumen height (5.12 - 7.34 mm), yolk length (32.37 - 44.11 mm), yolk 

height (10.02 - 15.88 mm), yolk weight (14.73 - 20.95 g) were influenced 

(p˂0.05). Result from hens that received treatment 2, treatment 3 were 

similar (p˃0.05) to those in treatment 4 and treatment 5 but significantly 

higher (p˂0.05) than treatment 1 (control).Increasing the dietary 

supplementation of date palm seed powder lead to a considerably increase 

in all parameters examined. Improvement of egg weight, egg width and 

egg length in the present study was also agreed with the findings observed 

by Ahmad et al. (2016) when botanical extracts and oils were  

supplemented in the diet of laying hens. Results obtained suggests that 

date palm seed powder contains methionine and lysine which can 

influence the egg weight and length (Uma, 2000). Shell weight and shell 
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thickness recorded in this present study was within the recommendation 

range by Gerzilov et al. (2015). This result indicates that date palm seed 

powder is loaded in calcium, phosphorus, potassium amongst others 

(Habib and Ibrahim, 2009). John (2024) reported that calcium levels in 

poultry diets have positive correlation with egg shell thickness. Outcome 

on yolk length, yolk height, yolk weight and yolk colour is in consonance 

with the reports of Denli et al. (2004) when black seed extract was 

supplemented in the diet of laying quails. Yolk colour increased among 

birds fed date palm seed powder possibly due to the presence of carotene 

in the sample (Tafti et al., 2017). Haugh unit values in this study which 

ranged from 69.92 - 83.66 was within the values reported by Yalçın et al. 

(2012) when yeast autolysate (Saccharomyces cerevisiae) and black 

cumin seed (Nigella sativa L.) were supplemented in the diets of laying 

hens. The haugh unit observed in this experiment was higher than the 

minimum 72 % suggested by USDA (2000). The higher the value of the 

Haugh unit, the better the quality of eggs, which are classified according 

to the United States Department of Agriculture (USDA) as AA (100 to 

72), A (71 to 60), B (59 to 30) and C (below 29) (USDA, 2000) 

Variables  11 22 33 44 55 SEM 

Egg weight (g) 47.12b 53.80a 54.83a 56.17 a 57.03 a 0.17 

Egg width (mm) 35.04b 41.62a 42.34a 43.05 a 43.87 a 0.15 

Egg length (mm) 38.81b 46.33a 46.72a 47.23 a 47.88 a 0.14 

Shell weight (g) 4.11c 5.93b 6.03a 6.18 a 6.34 a 0.01 

Average shell thickness (mm) 0.19 c 0.23 b 0.28b 0.35a 0.41a 0.001 

Albumen height (mm) 5.12 c 6.75 b 6.88b 7.12a 7.34a 0.01 

Yolk length (mm) 32.37b 38.02b 42.16a 43.50a 44.11a 0.13 

Yolk height (mm) 10.02c 12.36b 13.95b 15.60 a  15.88a  0.01 

Yolk weight (g) 14.73c 18.26b 18.53b 20.82a 20.95a 0.02 

Yolk colour  3.13c 6.93b 7.02b 10.56a 11.23a 0.17 

Haugh unit 69.92c 73.62b 75.86b 81.27a 83.66a 0.06 

Means within a row with different letters are significantly different (P < 0.05); 1basal diet without date palm seed powder; 2basal diet with 20 g date 

palm seed powder per kg diet; 3basal diet with 40 g date palm seed powder per kg diet; 4basal diet with 60 g date palm seed powder per kg diet; 5basal 

diet with 80 g date palm seed powder per kg diet 

Table 5: effect of date palm seed powder on egg quality of Lohmann brown hens 

Conclusion 

In conclusion, date palm seed powder can be used to boost production due 

to the presence of phyto-constituents, these compounds has numerous 

medicinal or therapeutic properties and are not associated with any 

negative effects in birds. Supplementing date palm seed powder in the 

diet of laying hens up to 80 g per kg diet is capable of improving their 

growth performance and quality of eggs. Date palm seed powder can 

further be used to promote livestock sustainability and food safety.  

References 

1. Salomón-Torres, R.; Ortiz-Uribe, N.; Valdez-Salas, B.; Rosas-

González, N.; García-González, C.; Chávez, D.; Córdova-

Guerrero, I.; Díaz-Rubio, L.; Haro-Vázquez, M.D.P.; 

Mijangos-Montiel, J.L.; et al. (2019). Nutritional assessment, 

phytochemical composition and antioxidant analysis of the pulp 

and seed of medjool date grown in Mexico. PeerJ 7, e6821 

2. Moslemi, E.; Dehghan, P.; Khani, M. (2022). The effect of date 

seed (Phoenix dactylifera) supplementation on inflammation, 

oxidative stress biomarkers, and performance in active people: 

A blinded randomized controlled trial protocol. Contemp. Clin. 

Trials Commun. 28, 100951 

3. Shina, S.; Izuagie, T.; Shuaibu, M.; Dogoyaro, A.I.; Garba, A.; 

Abubakar, S. (2013). The Nutritional Evaluation and Medicinal 

Value of Date Palm (Phoenix dactylifera). Int. J. Mod. Chem. 

4, 147–154. 

4. Attia, A.I.; Reda, F.M.; Patra, A.K.; Elnesr, S.S.; Attia, Y.A.; 

Alagawany, M. (2021). Date (Phoenix dactylifera L.) by-

Products: Chemical Composition, Nutritive Value and 

Applications in Poultry Nutrition, an Updating Review. 

Animals 11, 1133. 

5. Juhaimi, F.A.; Ghafoor, K.; Özcan, M.M. (2012). Physical and 

chemical properties, antioxidant activity, total phenol and 

mineral profile of seeds of seven different date fruit (Phoenix 

dactylifera L.) varieties. Int. J. Food Sci. Nutr. 63, 84–89. 

6. El Fouhil, A.F.; Ahmed, A.M.; Atteya, M.; Mohamed, R.A.; 

Moustafa, A.S.; Al-Roalle, A.H.; Darwish, H.H. (2013). 

Hypoglycemic effects of date seed extract. Possible mechanism 

of action, and potential therapeutic implications. Saudi Med. J. 

34, 1125–1132. 

7. Devendran, G and Balasubramanian, U. (2011). Qualitative 

phytochemical screening and GC-MS analysis of Ocimum 

Santum L. leaves. Asian Journal of Plant Science and Research, 

1 (4), 44- 48. 

8. Wadood, A., Ghufran, M., Jamal, S,B., Naeem, M., Khan, A., 

Gharfar, R and Asnad. (2013). Phytochemical analysis of 

medicinal Plants Occurring in Local Area of Mardan. Anal 

Biochemistry, 2, 144 

9. John AO. (2024). Clerodendron splendens leaf extract 

supplementation in weaner rabbits: impact on growth 

performance, haematology and intestinal microbial population. 

Cerrado: Agric. Biolog. Res. 1(1): 21-31.+ 

10. Adewale, AO, Alagbe, JO, Adeoye, AO. (2021). Dietary 

Supplementation of Rauvolfia Vomitoria Root Extract as A 

Phytogenic Feed Additive in Growing Rabbit Diets: 

Haematoloy and serum biochemical indices. Int. J. Orange 

Tech. 3(3): 1-12.  

11. Shittu MD, Alagbe JO, Adejumo DO, Ademola SG, Abiola 

AO, Samson BO and Ushie FT. (2021). Productive 

Performance, Caeca Microbial Population and Immune-

Modulatory Activity of Broiler Chicks Fed Different Levels 

Sida Acuta Leaf Extract in Replacement of Antibiotics. 

Bioinfor. and Proteo. Open Acc, J. 5(1): 000143 

12. Alagbe OJ, Daniel NA, Shittu MD, Emiola A, Akande T, 

Adegoke AE. (2023). Impact of dietary supplementation of 

https://peerj.com/articles/6821/
https://peerj.com/articles/6821/
https://peerj.com/articles/6821/
https://peerj.com/articles/6821/
https://peerj.com/articles/6821/
https://peerj.com/articles/6821/
https://www.sciencedirect.com/science/article/pii/S2451865422000680
https://www.sciencedirect.com/science/article/pii/S2451865422000680
https://www.sciencedirect.com/science/article/pii/S2451865422000680
https://www.sciencedirect.com/science/article/pii/S2451865422000680
https://www.sciencedirect.com/science/article/pii/S2451865422000680
https://www.researchgate.net/profile/Sadiq-Shina/publication/290483291_The_Nutritional_Evaluation_and_Medicinal_Value_of_Date_Palm_Phoenix_dactylifera/links/57cc436008aedb6d6d9ca39c/The-Nutritional-Evaluation-and-Medicinal-Value-of-Date-Palm-Phoenix-dactylifera.pdf
https://www.researchgate.net/profile/Sadiq-Shina/publication/290483291_The_Nutritional_Evaluation_and_Medicinal_Value_of_Date_Palm_Phoenix_dactylifera/links/57cc436008aedb6d6d9ca39c/The-Nutritional-Evaluation-and-Medicinal-Value-of-Date-Palm-Phoenix-dactylifera.pdf
https://www.researchgate.net/profile/Sadiq-Shina/publication/290483291_The_Nutritional_Evaluation_and_Medicinal_Value_of_Date_Palm_Phoenix_dactylifera/links/57cc436008aedb6d6d9ca39c/The-Nutritional-Evaluation-and-Medicinal-Value-of-Date-Palm-Phoenix-dactylifera.pdf
https://www.researchgate.net/profile/Sadiq-Shina/publication/290483291_The_Nutritional_Evaluation_and_Medicinal_Value_of_Date_Palm_Phoenix_dactylifera/links/57cc436008aedb6d6d9ca39c/The-Nutritional-Evaluation-and-Medicinal-Value-of-Date-Palm-Phoenix-dactylifera.pdf
https://www.mdpi.com/2076-2615/11/4/1133
https://www.mdpi.com/2076-2615/11/4/1133
https://www.mdpi.com/2076-2615/11/4/1133
https://www.mdpi.com/2076-2615/11/4/1133
https://www.mdpi.com/2076-2615/11/4/1133
https://www.tandfonline.com/doi/abs/10.3109/09637486.2011.598851
https://www.tandfonline.com/doi/abs/10.3109/09637486.2011.598851
https://www.tandfonline.com/doi/abs/10.3109/09637486.2011.598851
https://www.tandfonline.com/doi/abs/10.3109/09637486.2011.598851
https://www.emro.who.int/imemrf/Saudi_Med_J/Saudi_Med_J_2013_34_11_1125_1132.pdf
https://www.emro.who.int/imemrf/Saudi_Med_J/Saudi_Med_J_2013_34_11_1125_1132.pdf
https://www.emro.who.int/imemrf/Saudi_Med_J/Saudi_Med_J_2013_34_11_1125_1132.pdf
https://www.emro.who.int/imemrf/Saudi_Med_J/Saudi_Med_J_2013_34_11_1125_1132.pdf
https://www.emro.who.int/imemrf/Saudi_Med_J/Saudi_Med_J_2013_34_11_1125_1132.pdf
https://hal.science/hal-03699060/
https://hal.science/hal-03699060/
https://hal.science/hal-03699060/
https://hal.science/hal-03699060/
https://www.researchgate.net/profile/Arvind-Singh-21/post/Phytochemical-analysis-for-plant-and-their-prospective-potential-anesthetic-characteristic/attachment/59d6404b79197b807799c8ba/AS%3A430474800701440%401479644598686/download/1.pdf
https://www.researchgate.net/profile/Arvind-Singh-21/post/Phytochemical-analysis-for-plant-and-their-prospective-potential-anesthetic-characteristic/attachment/59d6404b79197b807799c8ba/AS%3A430474800701440%401479644598686/download/1.pdf
https://www.researchgate.net/profile/Arvind-Singh-21/post/Phytochemical-analysis-for-plant-and-their-prospective-potential-anesthetic-characteristic/attachment/59d6404b79197b807799c8ba/AS%3A430474800701440%401479644598686/download/1.pdf
https://www.researchgate.net/profile/Arvind-Singh-21/post/Phytochemical-analysis-for-plant-and-their-prospective-potential-anesthetic-characteristic/attachment/59d6404b79197b807799c8ba/AS%3A430474800701440%401479644598686/download/1.pdf
https://periodicos.cerradopub.com.br/cerrado/article/view/552
https://periodicos.cerradopub.com.br/cerrado/article/view/552
https://periodicos.cerradopub.com.br/cerrado/article/view/552
https://periodicos.cerradopub.com.br/cerrado/article/view/552
https://www.ijcrsssl.com/papers/v1/i3/IJCRSSSLV1I30003.pdf
https://www.ijcrsssl.com/papers/v1/i3/IJCRSSSLV1I30003.pdf
https://www.ijcrsssl.com/papers/v1/i3/IJCRSSSLV1I30003.pdf
https://www.ijcrsssl.com/papers/v1/i3/IJCRSSSLV1I30003.pdf
https://www.ijcrsssl.com/papers/v1/i3/IJCRSSSLV1I30003.pdf
https://www.researchgate.net/profile/Sadiq-Ademola/publication/360915508_Bioinformatics_Proteomics_Open_Access_Journal_Committed_to_Create_Value_for_Researchers_Productive_Performance_Caeca_Microbial_Population_and_Immune-Modulatory_Activity_of_Broiler_Chicks_Fed_Different/links/6292187e8d19206823e2cef9/Bioinformatics-Proteomics-Open-Access-Journal-Committed-to-Create-Value-for-Researchers-Productive-Performance-Caeca-Microbial-Population-and-Immune-Modulatory-Activity-of-Broiler-Chicks-Fed-Differ.pdf
https://www.researchgate.net/profile/Sadiq-Ademola/publication/360915508_Bioinformatics_Proteomics_Open_Access_Journal_Committed_to_Create_Value_for_Researchers_Productive_Performance_Caeca_Microbial_Population_and_Immune-Modulatory_Activity_of_Broiler_Chicks_Fed_Different/links/6292187e8d19206823e2cef9/Bioinformatics-Proteomics-Open-Access-Journal-Committed-to-Create-Value-for-Researchers-Productive-Performance-Caeca-Microbial-Population-and-Immune-Modulatory-Activity-of-Broiler-Chicks-Fed-Differ.pdf
https://www.researchgate.net/profile/Sadiq-Ademola/publication/360915508_Bioinformatics_Proteomics_Open_Access_Journal_Committed_to_Create_Value_for_Researchers_Productive_Performance_Caeca_Microbial_Population_and_Immune-Modulatory_Activity_of_Broiler_Chicks_Fed_Different/links/6292187e8d19206823e2cef9/Bioinformatics-Proteomics-Open-Access-Journal-Committed-to-Create-Value-for-Researchers-Productive-Performance-Caeca-Microbial-Population-and-Immune-Modulatory-Activity-of-Broiler-Chicks-Fed-Differ.pdf
https://www.researchgate.net/profile/Sadiq-Ademola/publication/360915508_Bioinformatics_Proteomics_Open_Access_Journal_Committed_to_Create_Value_for_Researchers_Productive_Performance_Caeca_Microbial_Population_and_Immune-Modulatory_Activity_of_Broiler_Chicks_Fed_Different/links/6292187e8d19206823e2cef9/Bioinformatics-Proteomics-Open-Access-Journal-Committed-to-Create-Value-for-Researchers-Productive-Performance-Caeca-Microbial-Population-and-Immune-Modulatory-Activity-of-Broiler-Chicks-Fed-Differ.pdf
https://www.researchgate.net/profile/Sadiq-Ademola/publication/360915508_Bioinformatics_Proteomics_Open_Access_Journal_Committed_to_Create_Value_for_Researchers_Productive_Performance_Caeca_Microbial_Population_and_Immune-Modulatory_Activity_of_Broiler_Chicks_Fed_Different/links/6292187e8d19206823e2cef9/Bioinformatics-Proteomics-Open-Access-Journal-Committed-to-Create-Value-for-Researchers-Productive-Performance-Caeca-Microbial-Population-and-Immune-Modulatory-Activity-of-Broiler-Chicks-Fed-Differ.pdf
https://www.researchgate.net/profile/Sadiq-Ademola/publication/360915508_Bioinformatics_Proteomics_Open_Access_Journal_Committed_to_Create_Value_for_Researchers_Productive_Performance_Caeca_Microbial_Population_and_Immune-Modulatory_Activity_of_Broiler_Chicks_Fed_Different/links/6292187e8d19206823e2cef9/Bioinformatics-Proteomics-Open-Access-Journal-Committed-to-Create-Value-for-Researchers-Productive-Performance-Caeca-Microbial-Population-and-Immune-Modulatory-Activity-of-Broiler-Chicks-Fed-Differ.pdf
http://finessepublishing.com/index.php/fsamr/article/view/94
http://finessepublishing.com/index.php/fsamr/article/view/94


J. Nutrition and Food Processing                                                                                                                                                                             Copy rights@ Alagbe, J.O., 

Auctores Publishing LLC – Volume 7(14)-272 www.auctoresonline.org 
ISSN: 2637-8914  Page 6 of 7 

Carica papaya essential oil on the blood chemistry of broiler 

chickens. Sci. Lett. 11(3): 105 - 110. 

13. Alagbe OJ, Anuore DN. (2023). Effect of Doum palm mesocarp 

meal (Hyphaene thebaica) as partial replacement for maize on 

growth performance and heamatological indices of weaned 

pigs. J. Biotech. Bioinfor. Res. 5(3): 1-6. 

14. Alagbe JO. (2023). Investigating the effects of dietary 

supplementation of Eucalyptus camaldulensis essential oil on 

haemato-biochemical indices, immune response and oxidative 

stress of weaned rabbits. International Journal of Agric. and 

Anim. Prod. 4(1): 34 - 46. 

15. Alagbe JO, Ajagbe AD, Attama J, Philemon KC and Bello KA. 

(2020). Albizia lebbeck stem bark aqueous extract as alternative 

to antibiotic feed additives in broiler chicks’ diets: 

Haematology, Serum indices and oxidative status. Int J. Bio. 

Phy. Chem. Stud. 2(1): 8-15. 

16. John, A.O., Muritala, S.D., Aduragbemi, Y.A., Kadiri, C.M., 

Bamiloye, S.O, Jummai, C and Effiong, E. (2024). The 

approximate mineral and phytochemical content of the leaves, 

stem bark and roots of Pterocarpus erinaceus in India. Cerrado: 

Agricultural and Biological Research, 1(1): 32-41. 

17. John, A.O. (2024). Growth performance, haemato-biochemical 

indices of broiler chicken fed Aristochia indica as a phytogenic 

feed additive. Cerrado: Agricultural and Biological Research, 

1(1): 42-53. 

18. John, A.O. (2024). Clerodendron splendens leaf extract 

supplementation in weaner rabbits: impact on growth 

performance, haematology and intestinal microbial population. 

Cerrado: Agricultural and Biological Research, 1(1): 21-31. 

19. John, A.O. (2024). Effect of coconut shell extract on the growth 

performance and some haemato-biochemical parameters of 

broiler chicken. Brazilian Journal of Science, 3(6): 82-95. 

20. John, A.O. (2024). Impact of dietary supplementation of 

Rhamnus prinoides leaf extract on the growth performance, 

nutrient retention and intestinal microbial count of Japanese 

quails. Brazilian Journal of Science, 3(5): 40-50. 

21. John, A.O. (2024). Effect of performance, serum biochemistry 

and heamatological components of feeding Japanese quails 

phytogenic feed additions comparising Megaphrynium 

macrostachyum leaves. Brazilian Journal of Science, 3(5): 51-

64. 

22. Olujimi, J.A. (2024). Impact of Cordyline fruiticosa leaf meal 

supplemented diet on growth performance, egg production, egg 

quality and some heamatological indices of laying hen. 

Discovery Agriculture, 2024, 10(21) e14da1570. 

23. Alagbe, J.O (2021). Dietary Supplementation of Rauvolfia 

Vomitoria Root Extract as A Phytogenic Feed Additive in 

Growing Rabbit Diets: Growth Performance and Caecal 

Microbial Population. Concept in Dairy and Veterinary 

Sciences. 4(2):2021. 

24. United State Departments of Agriculture (USDA, 2000): 

United States standards, grades, and weight classes for shell 

eggs. USDA, Washington, DC. 

25. Nobakht, A. and Moghaddam, M. (2012): The Effects of 

Different Levels of Costmary (Tanacetum balsamita) Medicinal 

Plant on Performance, Egg Traits and Blood Biochemical 

Parameters of Laying H  

26. Nobakht, A. and Mehmannavaz, Y. (2010): Investigation the 

effects of using different levels of Thymyus valgaris, 

Lamiaceae men-thapiperita and Oreganum valgare and their 

different mixtures on yield, egg quality, blood and immunity 

parameters of laying hens. Iranian J. Anim. Sci., 41:129-

136ens. Iranian J. Anim. Sci., 27:125-130. 

27. Mutayoba, S., Mutayoba, B. and Okot, P. (2003): The 

performance of growing pullets fed diets with varying energy 

and leucaena leaf meal levels. Livest. Res. Rural Dev., 15 

(8):350-357. 

28. Sandra, C. (2022). Phytogenics: how to improve pig production 

efficiency in plants. International Poultry Magazine, 5(2): 1-3. 

29. Niazi, S.; Khan, I.; Pasha, I.; Rasheed, S.; Ahmad, S.; Shoaib, 

M. (2017). Date Palm: Composition, Health Claim and Food 

Applications. Int. J. Pub. Health Health Sys. 2, 9–17. 

30. Juhaimi, F.A.; Ghafoor, K.; Özcan, M.M. (2012). Physical and 

chemical properties, antioxidant activity, total phenol and 

mineral profile of seeds of seven different date fruit (Phoenix 

dactylifera L.) varieties. Int. J. Food Sci. Nutr. 63, 84–89 

31. National Research Council (NRC, 1994): Nutrient 

Requirements for Poultry. 9 th Ed. National Academy Press; 

Washington DC, USA. 

32. Jacob, J., Wilson, H., Miles, R., Butcher, G. and Mather, F. 

(2014): Factors Affecting Egg Production in Backyard Chicken 

Flocks. Int. J. Sci. and Res. 3(4):128. 

33. Abaza I.M. (2007): Effects of using fenugreek, chamomile and 

radish as feed additives on productive performance and 

digestibility coefficients of laying hens. Egyptian Poult. Sci., 

27: 199–218. 

34. Abdouli H., Haj-Ayed M., Belhouane S. and Hciniemna E. 

(2014): Effect of feeding hens with fenugreek seeds on laying 

performance, egg quality characteristics, serum and egg yolk 

cholesterol. J. New. Sci., 3(1): 1–9 

35. Uma, N. (2000): Use of soybean meal in layer chicken diets. 

PhD. Thesis. Govind Ballabh Pant University of Agriculture 

and Technology Pantnagar, India. Pp 312. 

36. Tafti, A.G. Solaimani Dahdivan, N. Yasini Ardakani, S.A. 

(2017). Physicochemical properties and applications of date 

seed and its oil. Int. Food Res. J. 24, 1399–1406 

37. Habib, H.M.; Ibrahim, W.H. (2009). Nutritional quality 

evaluation of eighteen date pit varieties. Int. J. Food Sci. Nutr. 

60 (Suppl. 1), 99–111. 

38. Ahmad A., Abid H., Waheed S., Tarar O.M., Zahra Y. and Ali 

T.M. (2016): Effects of replacing antibiotic growth promoters 

(AGPs) with botanical extracts and oils in feed of laying hens 

on production, performance and some microbial counts in 

feces. J. Anim. Plant Sci., 26(4): 893–900. 

39. Denli M., Okan F. and Uluocak A.N. (2004): Effect of dietary 

black seed (Nigella sativa L.) extract supplementation on laying 

performance and egg quality of quail (Coturnix coturnix 

japonica). J. Applied Anim. Res., 26: 73–76. 

40. Gerzilov V., Nikolov A., Petrov P., Bozakova N., Penchev G., 

Bochukov A. (2015): Effect of a dietary herbal mixture 

supplement on the growth performance, egg production and 

health status in chickens. J. Central Eur. Agric., 16: 10–27 

41. Yalçın S., Yalçın S., Uzunoğlu K., Duyum H.M. and Eltan Ö. 

(2012): Effects of dietary yeast autolysate (Saccharomyces 

cerevisiae) and black cumin seed (Nigella sativa L.) on 

performance, egg traits, some blood characteristics and 

antibody production of laying hens. Livest. Sci., 145: 13–20. 

42. Okwu, D. E. and Iroabuchi, F. (2009) 'Phytochemical 

Composition and Biological Activities of Uvaria Chamae and 

Clerodendoron Splendens'. E-Journal of Chemistry 6 (2), 553-

560 

43. Singh Sharma., Alagbe Olujimi John., Liu Xing., Sharma Ram 

and Kumar Amita (2022). Comparative analysis of ethanolic 

Juniperus thurifera leaf, stem bark and root extract using gas 

chromatography and mass spectroemetry. International 

Journal of Agriculture and Animal Production, 2(6): 18-27. 

44. Musa, B., Alagbe, J.O., Adegbite Motunrade Betty, Omokore, 

E.A. (2020). Growth performance, caeca microbial population 

and immune response of broiler chicks fed aqueous extract of 

Balanites aegyptiaca and Alchornea cordifolia stem bark 

http://finessepublishing.com/index.php/fsamr/article/view/94
http://finessepublishing.com/index.php/fsamr/article/view/94
https://journals.lww.com/mtsp/fulltext/2023/07030/investigating_the_effects_of_dietary.4.aspx?context=latestarticles
https://journals.lww.com/mtsp/fulltext/2023/07030/investigating_the_effects_of_dietary.4.aspx?context=latestarticles
https://journals.lww.com/mtsp/fulltext/2023/07030/investigating_the_effects_of_dietary.4.aspx?context=latestarticles
https://journals.lww.com/mtsp/fulltext/2023/07030/investigating_the_effects_of_dietary.4.aspx?context=latestarticles
https://journals.lww.com/mtsp/fulltext/2023/07030/investigating_the_effects_of_dietary.4.aspx?context=latestarticles
https://www.al-kindipublisher.com/index.php/ijbpcs/article/view/67
https://www.al-kindipublisher.com/index.php/ijbpcs/article/view/67
https://www.al-kindipublisher.com/index.php/ijbpcs/article/view/67
https://www.al-kindipublisher.com/index.php/ijbpcs/article/view/67
https://www.al-kindipublisher.com/index.php/ijbpcs/article/view/67
https://periodicos.cerradopub.com.br/cerrado/article/view/562
https://periodicos.cerradopub.com.br/cerrado/article/view/562
https://periodicos.cerradopub.com.br/cerrado/article/view/562
https://periodicos.cerradopub.com.br/cerrado/article/view/562
https://periodicos.cerradopub.com.br/cerrado/article/view/562
https://periodicos.cerradopub.com.br/cerrado/article/view/555
https://periodicos.cerradopub.com.br/cerrado/article/view/555
https://periodicos.cerradopub.com.br/cerrado/article/view/555
https://periodicos.cerradopub.com.br/cerrado/article/view/555
https://periodicos.cerradopub.com.br/cerrado/article/view/552
https://periodicos.cerradopub.com.br/cerrado/article/view/552
https://periodicos.cerradopub.com.br/cerrado/article/view/552
https://periodicos.cerradopub.com.br/cerrado/article/view/552
https://periodicos.cerradopub.com.br/bjs/article/view/590
https://periodicos.cerradopub.com.br/bjs/article/view/590
https://periodicos.cerradopub.com.br/bjs/article/view/590
https://periodicos.cerradopub.com.br/bjs/article/view/568
https://periodicos.cerradopub.com.br/bjs/article/view/568
https://periodicos.cerradopub.com.br/bjs/article/view/568
https://periodicos.cerradopub.com.br/bjs/article/view/568
https://periodicos.cerradopub.com.br/bjs/article/view/626
https://periodicos.cerradopub.com.br/bjs/article/view/626
https://periodicos.cerradopub.com.br/bjs/article/view/626
https://periodicos.cerradopub.com.br/bjs/article/view/626
https://periodicos.cerradopub.com.br/bjs/article/view/626
https://periodicos.cerradopub.com.br/bjs/article/view/635
https://periodicos.cerradopub.com.br/bjs/article/view/635
https://periodicos.cerradopub.com.br/bjs/article/view/635
https://periodicos.cerradopub.com.br/bjs/article/view/635
https://www.researchgate.net/profile/Alagbe-John/publication/351479699_Dietary_supplementation_of_Rauvolfia_vomitoria_root_extract_as_a_Phytogenic_feed_additive_in_growing_rabbit_diets_heamatology_and_serum_biochemical_indices/links/60a80225299bf1031fbd4b1d/Dietary-supplementation-of-Rauvolfia-vomitoria-root-extract-as-a-Phytogenic-feed-additive-in-growing-rabbit-diets-heamatology-and-serum-biochemical-indices.pdf?origin=journalDetail&_tp=eyJwYWdlIjoiam91cm5hbERldGFpbCJ9
https://www.researchgate.net/profile/Alagbe-John/publication/351479699_Dietary_supplementation_of_Rauvolfia_vomitoria_root_extract_as_a_Phytogenic_feed_additive_in_growing_rabbit_diets_heamatology_and_serum_biochemical_indices/links/60a80225299bf1031fbd4b1d/Dietary-supplementation-of-Rauvolfia-vomitoria-root-extract-as-a-Phytogenic-feed-additive-in-growing-rabbit-diets-heamatology-and-serum-biochemical-indices.pdf?origin=journalDetail&_tp=eyJwYWdlIjoiam91cm5hbERldGFpbCJ9
https://www.researchgate.net/profile/Alagbe-John/publication/351479699_Dietary_supplementation_of_Rauvolfia_vomitoria_root_extract_as_a_Phytogenic_feed_additive_in_growing_rabbit_diets_heamatology_and_serum_biochemical_indices/links/60a80225299bf1031fbd4b1d/Dietary-supplementation-of-Rauvolfia-vomitoria-root-extract-as-a-Phytogenic-feed-additive-in-growing-rabbit-diets-heamatology-and-serum-biochemical-indices.pdf?origin=journalDetail&_tp=eyJwYWdlIjoiam91cm5hbERldGFpbCJ9
https://www.researchgate.net/profile/Alagbe-John/publication/351479699_Dietary_supplementation_of_Rauvolfia_vomitoria_root_extract_as_a_Phytogenic_feed_additive_in_growing_rabbit_diets_heamatology_and_serum_biochemical_indices/links/60a80225299bf1031fbd4b1d/Dietary-supplementation-of-Rauvolfia-vomitoria-root-extract-as-a-Phytogenic-feed-additive-in-growing-rabbit-diets-heamatology-and-serum-biochemical-indices.pdf?origin=journalDetail&_tp=eyJwYWdlIjoiam91cm5hbERldGFpbCJ9
https://www.researchgate.net/profile/Alagbe-John/publication/351479699_Dietary_supplementation_of_Rauvolfia_vomitoria_root_extract_as_a_Phytogenic_feed_additive_in_growing_rabbit_diets_heamatology_and_serum_biochemical_indices/links/60a80225299bf1031fbd4b1d/Dietary-supplementation-of-Rauvolfia-vomitoria-root-extract-as-a-Phytogenic-feed-additive-in-growing-rabbit-diets-heamatology-and-serum-biochemical-indices.pdf?origin=journalDetail&_tp=eyJwYWdlIjoiam91cm5hbERldGFpbCJ9
https://www.sid.ir/EN/VEWSSID/J_pdf/1034220130215.pdf
https://www.sid.ir/EN/VEWSSID/J_pdf/1034220130215.pdf
https://www.sid.ir/EN/VEWSSID/J_pdf/1034220130215.pdf
https://www.sid.ir/EN/VEWSSID/J_pdf/1034220130215.pdf
https://www.cabidigitallibrary.org/doi/full/10.5555/20043214141
https://www.cabidigitallibrary.org/doi/full/10.5555/20043214141
https://www.cabidigitallibrary.org/doi/full/10.5555/20043214141
https://www.cabidigitallibrary.org/doi/full/10.5555/20043214141
https://www.researchgate.net/profile/Seied-Mehdi-Miri/post/Can-you-provide-me-detailed-information-about-the-composition-of-date-palm/attachment/5e5eb2853843b0499fec5a72/AS%3A865087703228419%401583264389708/download/Date+Palm+Composition%2C+Health+Claim+and+Food+Applications.pdf
https://www.researchgate.net/profile/Seied-Mehdi-Miri/post/Can-you-provide-me-detailed-information-about-the-composition-of-date-palm/attachment/5e5eb2853843b0499fec5a72/AS%3A865087703228419%401583264389708/download/Date+Palm+Composition%2C+Health+Claim+and+Food+Applications.pdf
https://www.researchgate.net/profile/Seied-Mehdi-Miri/post/Can-you-provide-me-detailed-information-about-the-composition-of-date-palm/attachment/5e5eb2853843b0499fec5a72/AS%3A865087703228419%401583264389708/download/Date+Palm+Composition%2C+Health+Claim+and+Food+Applications.pdf
https://www.tandfonline.com/doi/abs/10.3109/09637486.2011.598851
https://www.tandfonline.com/doi/abs/10.3109/09637486.2011.598851
https://www.tandfonline.com/doi/abs/10.3109/09637486.2011.598851
https://www.tandfonline.com/doi/abs/10.3109/09637486.2011.598851
https://books.google.com/books?hl=en&lr=&id=bbV1FUqRcM0C&oi=fnd&pg=PT13&dq=National+Research+Council+(NRC,+1994):+Nutrient+Requirements+for+Poultry.+9+th+Ed.+National+Academy+Press%3B+Washington+DC,+USA.&ots=IlhKYyivYw&sig=a8S6MMUB-alDdwxpnCKvr9_TpWA
https://books.google.com/books?hl=en&lr=&id=bbV1FUqRcM0C&oi=fnd&pg=PT13&dq=National+Research+Council+(NRC,+1994):+Nutrient+Requirements+for+Poultry.+9+th+Ed.+National+Academy+Press%3B+Washington+DC,+USA.&ots=IlhKYyivYw&sig=a8S6MMUB-alDdwxpnCKvr9_TpWA
https://books.google.com/books?hl=en&lr=&id=bbV1FUqRcM0C&oi=fnd&pg=PT13&dq=National+Research+Council+(NRC,+1994):+Nutrient+Requirements+for+Poultry.+9+th+Ed.+National+Academy+Press%3B+Washington+DC,+USA.&ots=IlhKYyivYw&sig=a8S6MMUB-alDdwxpnCKvr9_TpWA
https://www.researchgate.net/profile/Ibrahim-Abaza/publication/200460166_EFFECTS_OF_USING_FENUGREEK_CHAMOMILE_AND_RADISH_AS_FEED_ADDITIVES_ON_RODUCTIVE_PERFORMANCE_AND_DIGESTIBILITY_COEFFICIENTS_OF_LAYING_HENS/links/03bf062e17f67b4fd8e49a81/EFFECTS-OF-USING-FENUGREEK-CHAMOMILE-AND-RADISH-AS-FEED-ADDITIVES-ON-RODUCTIVE-PERFORMANCE-AND-DIGESTIBILITY-COEFFICIENTS-OF-LAYING-HENS.pdf
https://www.researchgate.net/profile/Ibrahim-Abaza/publication/200460166_EFFECTS_OF_USING_FENUGREEK_CHAMOMILE_AND_RADISH_AS_FEED_ADDITIVES_ON_RODUCTIVE_PERFORMANCE_AND_DIGESTIBILITY_COEFFICIENTS_OF_LAYING_HENS/links/03bf062e17f67b4fd8e49a81/EFFECTS-OF-USING-FENUGREEK-CHAMOMILE-AND-RADISH-AS-FEED-ADDITIVES-ON-RODUCTIVE-PERFORMANCE-AND-DIGESTIBILITY-COEFFICIENTS-OF-LAYING-HENS.pdf
https://www.researchgate.net/profile/Ibrahim-Abaza/publication/200460166_EFFECTS_OF_USING_FENUGREEK_CHAMOMILE_AND_RADISH_AS_FEED_ADDITIVES_ON_RODUCTIVE_PERFORMANCE_AND_DIGESTIBILITY_COEFFICIENTS_OF_LAYING_HENS/links/03bf062e17f67b4fd8e49a81/EFFECTS-OF-USING-FENUGREEK-CHAMOMILE-AND-RADISH-AS-FEED-ADDITIVES-ON-RODUCTIVE-PERFORMANCE-AND-DIGESTIBILITY-COEFFICIENTS-OF-LAYING-HENS.pdf
https://www.researchgate.net/profile/Ibrahim-Abaza/publication/200460166_EFFECTS_OF_USING_FENUGREEK_CHAMOMILE_AND_RADISH_AS_FEED_ADDITIVES_ON_RODUCTIVE_PERFORMANCE_AND_DIGESTIBILITY_COEFFICIENTS_OF_LAYING_HENS/links/03bf062e17f67b4fd8e49a81/EFFECTS-OF-USING-FENUGREEK-CHAMOMILE-AND-RADISH-AS-FEED-ADDITIVES-ON-RODUCTIVE-PERFORMANCE-AND-DIGESTIBILITY-COEFFICIENTS-OF-LAYING-HENS.pdf
https://www.jnsciences.org/component/content/article.html?id=12:effect-of-feeding-hens-with-fenugreek-seeds-on-laying-performance-egg-quality-characteristics-serum-and-egg-yolk-cholesterol
https://www.jnsciences.org/component/content/article.html?id=12:effect-of-feeding-hens-with-fenugreek-seeds-on-laying-performance-egg-quality-characteristics-serum-and-egg-yolk-cholesterol
https://www.jnsciences.org/component/content/article.html?id=12:effect-of-feeding-hens-with-fenugreek-seeds-on-laying-performance-egg-quality-characteristics-serum-and-egg-yolk-cholesterol
https://www.jnsciences.org/component/content/article.html?id=12:effect-of-feeding-hens-with-fenugreek-seeds-on-laying-performance-egg-quality-characteristics-serum-and-egg-yolk-cholesterol
http://www.ifrj.upm.edu.my/24%20(04)%202017/(8).pdf
http://www.ifrj.upm.edu.my/24%20(04)%202017/(8).pdf
http://www.ifrj.upm.edu.my/24%20(04)%202017/(8).pdf
https://www.tandfonline.com/doi/abs/10.1080/09637480802314639
https://www.tandfonline.com/doi/abs/10.1080/09637480802314639
https://www.tandfonline.com/doi/abs/10.1080/09637480802314639
https://thejaps.org.pk/docs/v-26-04/03.pdf
https://thejaps.org.pk/docs/v-26-04/03.pdf
https://thejaps.org.pk/docs/v-26-04/03.pdf
https://thejaps.org.pk/docs/v-26-04/03.pdf
https://thejaps.org.pk/docs/v-26-04/03.pdf
https://www.tandfonline.com/doi/abs/10.1080/09712119.2004.9706511
https://www.tandfonline.com/doi/abs/10.1080/09712119.2004.9706511
https://www.tandfonline.com/doi/abs/10.1080/09712119.2004.9706511
https://www.tandfonline.com/doi/abs/10.1080/09712119.2004.9706511
https://hrcak.srce.hr/ojs/index.php/jcea/article/view/3461
https://hrcak.srce.hr/ojs/index.php/jcea/article/view/3461
https://hrcak.srce.hr/ojs/index.php/jcea/article/view/3461
https://hrcak.srce.hr/ojs/index.php/jcea/article/view/3461
https://www.sciencedirect.com/science/article/pii/S1871141311004720
https://www.sciencedirect.com/science/article/pii/S1871141311004720
https://www.sciencedirect.com/science/article/pii/S1871141311004720
https://www.sciencedirect.com/science/article/pii/S1871141311004720
https://www.sciencedirect.com/science/article/pii/S1871141311004720
https://onlinelibrary.wiley.com/doi/abs/10.1155/2009/190346
https://onlinelibrary.wiley.com/doi/abs/10.1155/2009/190346
https://onlinelibrary.wiley.com/doi/abs/10.1155/2009/190346
https://onlinelibrary.wiley.com/doi/abs/10.1155/2009/190346
https://www.researchgate.net/profile/Alagbe-John/publication/365637299_Comparative_Analysis_of_Ethanolic_Juniperus_Thurifera_Leaf_Stem_Bark_and_Root_Extract_Using_Gas_Chromatography_and_Mass_Spectrometry/links/637cb40c1766b34c544799d9/Comparative-Analysis-of-Ethanolic-Juniperus-Thurifera-Leaf-Stem-Bark-and-Root-Extract-Using-Gas-Chromatography-and-Mass-Spectrometry.pdf
https://www.researchgate.net/profile/Alagbe-John/publication/365637299_Comparative_Analysis_of_Ethanolic_Juniperus_Thurifera_Leaf_Stem_Bark_and_Root_Extract_Using_Gas_Chromatography_and_Mass_Spectrometry/links/637cb40c1766b34c544799d9/Comparative-Analysis-of-Ethanolic-Juniperus-Thurifera-Leaf-Stem-Bark-and-Root-Extract-Using-Gas-Chromatography-and-Mass-Spectrometry.pdf
https://www.researchgate.net/profile/Alagbe-John/publication/365637299_Comparative_Analysis_of_Ethanolic_Juniperus_Thurifera_Leaf_Stem_Bark_and_Root_Extract_Using_Gas_Chromatography_and_Mass_Spectrometry/links/637cb40c1766b34c544799d9/Comparative-Analysis-of-Ethanolic-Juniperus-Thurifera-Leaf-Stem-Bark-and-Root-Extract-Using-Gas-Chromatography-and-Mass-Spectrometry.pdf
https://www.researchgate.net/profile/Alagbe-John/publication/365637299_Comparative_Analysis_of_Ethanolic_Juniperus_Thurifera_Leaf_Stem_Bark_and_Root_Extract_Using_Gas_Chromatography_and_Mass_Spectrometry/links/637cb40c1766b34c544799d9/Comparative-Analysis-of-Ethanolic-Juniperus-Thurifera-Leaf-Stem-Bark-and-Root-Extract-Using-Gas-Chromatography-and-Mass-Spectrometry.pdf
https://www.researchgate.net/profile/Alagbe-John/publication/365637299_Comparative_Analysis_of_Ethanolic_Juniperus_Thurifera_Leaf_Stem_Bark_and_Root_Extract_Using_Gas_Chromatography_and_Mass_Spectrometry/links/637cb40c1766b34c544799d9/Comparative-Analysis-of-Ethanolic-Juniperus-Thurifera-Leaf-Stem-Bark-and-Root-Extract-Using-Gas-Chromatography-and-Mass-Spectrometry.pdf
https://uijrt.com/articles/v1/i11/UIJRTV1I110002.pdf
https://uijrt.com/articles/v1/i11/UIJRTV1I110002.pdf
https://uijrt.com/articles/v1/i11/UIJRTV1I110002.pdf
https://uijrt.com/articles/v1/i11/UIJRTV1I110002.pdf


J. Nutrition and Food Processing                                                                                                                                                                             Copy rights@ Alagbe, J.O., 

Auctores Publishing LLC – Volume 7(14)-272 www.auctoresonline.org 
ISSN: 2637-8914  Page 7 of 7 

mixture. United Journal for Research and Technology, 2(2):13-

21. 

45. Mojca Osredkar Mergole (2020). Benefits of phytogenics for 

laying hens during environmental challenges. International 

Poultry Magazaine, 2(3): 4-6 

46. Jan Dirk van der Klis and Ester Vinyeta, (2021). Phytogenics – 

be one step ahead with plant derived feed additives. 

International Poultry Magazine, 2(1): 1-3 

47. Rahmadi AK, Kurma Samarinda. Food Technologist, Neuro-

biologist, and Pharmacologist, University of Mulawarman, 

2010 

48. Nehdi I, Omri S, Khalil MI, Al-Resayes SI. (2010). 

Characteristics and chemical composition of date palm 

(Phoenix canariensis) seeds and seed oil. Industrial Crops and 

Products, 32:360-365. 

49. Mustafa, A.l., Hamad A.M and Alkahtani M.S. (1993). Date 

varieties for jam production. In proceeding of the first 

Symposium on the date palm in Saudi-Arabia, King Faisal 

University, Al-Hassa. 496-501. 

50. Assirey, E. A. R. (2015). Nutritional composition of fruit of 10 

date palm (Phoenix dactylifera L.) cultivars grown in Saudi 

Arabia. Journal of Taibah University for Science, 9(1), 75–79.  

51. Abdulrahman, Y. S., Ahmed, F. O., Andrew, G. S., Oladipupo, 

D., Yusuf, A., Muhammad, A. B., Hussaini, A. R. (2020). 

Nutritional Properties of Some Selected Date Palm (Phoenix 

dactylifera L) Land Races in Nigeria. World Journal of Food 

Science and Technology, 4(1), 1–7.  

52. Niazi, S.; Khan, I.; Pasha, I.; Rasheed, S.; Ahmad, S.; Shoaib, 

M. (2017). Date Palm: Composition, Health Claim and Food 

Applications. Int. J. Pub. Health Health Sys. 2, 9–17. 

53. Agboola, O. S., and Adejumo, A. L. (2013). Nutritional 

Composition of the Fruit of the Nigerian, 8(2), 196–200.  

54. Ali, A., Waly, M., Musthafa, M. E., and Devarajan, S. (2012). 

Nutritional and Medicinal Value of Date Fruit. Dates: 

Production, Processing, Food, and Medicinal Values, 50, 361. 

55. Dada, M., Nwawe C. N., Okere, R. A. and Uwubanmwen, I. O. 

(2012). Potentials of Date palm tree to the Nigerian economy. 

World Journal of Agricultural Sciences, 8(3), Pp.:309-315. 

56. Kuras, M., Zielińska-Pisklak, M., Duszyńska, J., and Jabłońska, 

J. (2020). Determination of the elemental composition and 

antioxidant properties of dates (Phoenix dactyliferia) originated 

from different regions. Journal of Food Science and 

Technology, 1–12.  

57. Sanusi M. K, Omokhudu, C. A., Bello, O. G., and Yahaya S. A. 

(2016). An Assessment of Knowledge Level of Date Palm 

(Phoenix dactylifera L) Farmers in Dutse Local Government 

Area of Jigawa State, Nigeria. World Journal of Agricultural 

Research, 4(2), 36-42 

58. Alagbe, J.O. (2024). Effect of Dietary Supplementation of Date 

Palm (Phoenix Dactylifera) Seed Powder on The Growth 

Performance and Carcass Characteristics of Weaned Rabbits. 

International Journal of Applied and Scientific Research 

(IJASR). 2 (9): 767-778 

 

 

 

 

  

 

 

 

 This work is licensed under Creative    
   Commons Attribution 4.0 License 
 

 

To Submit Your Article Click Here: Submit Manuscript 

 

DOI:10.31579/2637-8914/272

 

 

 

 

 

 

 
 

 

 

Ready to submit your research? Choose Auctores and benefit from:  
 

➢ fast, convenient online submission 

➢ rigorous peer review by experienced research in your field  

➢ rapid publication on acceptance  

➢ authors retain copyrights 

➢ unique DOI for all articles 

➢ immediate, unrestricted online access 
 

At Auctores, research is always in progress. 

 

Learn more https://auctoresonline.org/journals/nutrition-and-food-processing  

https://uijrt.com/articles/v1/i11/UIJRTV1I110002.pdf
https://uijrt.com/articles/v1/i11/UIJRTV1I110002.pdf
http://etheses.uin-malang.ac.id/id/eprint/17211
http://etheses.uin-malang.ac.id/id/eprint/17211
http://etheses.uin-malang.ac.id/id/eprint/17211
https://www.sciencedirect.com/science/article/pii/S0926669010001469
https://www.sciencedirect.com/science/article/pii/S0926669010001469
https://www.sciencedirect.com/science/article/pii/S0926669010001469
https://www.sciencedirect.com/science/article/pii/S0926669010001469
https://www.cabidigitallibrary.org/doi/full/10.5555/19850327439
https://www.cabidigitallibrary.org/doi/full/10.5555/19850327439
https://www.cabidigitallibrary.org/doi/full/10.5555/19850327439
https://www.cabidigitallibrary.org/doi/full/10.5555/19850327439
https://www.sciencedirect.com/science/article/pii/S1658365514000703
https://www.sciencedirect.com/science/article/pii/S1658365514000703
https://www.sciencedirect.com/science/article/pii/S1658365514000703
https://www.researchgate.net/profile/Bello-Abdulkarim-3/publication/342893503_Nutritional_Properties_of_Some_Selected_Date_palm_Phoenix_dactylifera_L_Land_Races_in_Nigeria/links/6059d719458515e834660a56/Nutritional-Properties-of-Some-Selected-Date-Palm-Phoenix-dactylifera-L-Land-Races-in-Nigeria.pdf
https://www.researchgate.net/profile/Bello-Abdulkarim-3/publication/342893503_Nutritional_Properties_of_Some_Selected_Date_palm_Phoenix_dactylifera_L_Land_Races_in_Nigeria/links/6059d719458515e834660a56/Nutritional-Properties-of-Some-Selected-Date-Palm-Phoenix-dactylifera-L-Land-Races-in-Nigeria.pdf
https://www.researchgate.net/profile/Bello-Abdulkarim-3/publication/342893503_Nutritional_Properties_of_Some_Selected_Date_palm_Phoenix_dactylifera_L_Land_Races_in_Nigeria/links/6059d719458515e834660a56/Nutritional-Properties-of-Some-Selected-Date-Palm-Phoenix-dactylifera-L-Land-Races-in-Nigeria.pdf
https://www.researchgate.net/profile/Bello-Abdulkarim-3/publication/342893503_Nutritional_Properties_of_Some_Selected_Date_palm_Phoenix_dactylifera_L_Land_Races_in_Nigeria/links/6059d719458515e834660a56/Nutritional-Properties-of-Some-Selected-Date-Palm-Phoenix-dactylifera-L-Land-Races-in-Nigeria.pdf
https://www.researchgate.net/profile/Bello-Abdulkarim-3/publication/342893503_Nutritional_Properties_of_Some_Selected_Date_palm_Phoenix_dactylifera_L_Land_Races_in_Nigeria/links/6059d719458515e834660a56/Nutritional-Properties-of-Some-Selected-Date-Palm-Phoenix-dactylifera-L-Land-Races-in-Nigeria.pdf
https://www.researchgate.net/profile/Seied-Mehdi-Miri/post/Can-you-provide-me-detailed-information-about-the-composition-of-date-palm/attachment/5e5eb2853843b0499fec5a72/AS%3A865087703228419%401583264389708/download/Date+Palm+Composition%2C+Health+Claim+and+Food+Applications.pdf
https://www.researchgate.net/profile/Seied-Mehdi-Miri/post/Can-you-provide-me-detailed-information-about-the-composition-of-date-palm/attachment/5e5eb2853843b0499fec5a72/AS%3A865087703228419%401583264389708/download/Date+Palm+Composition%2C+Health+Claim+and+Food+Applications.pdf
https://www.researchgate.net/profile/Seied-Mehdi-Miri/post/Can-you-provide-me-detailed-information-about-the-composition-of-date-palm/attachment/5e5eb2853843b0499fec5a72/AS%3A865087703228419%401583264389708/download/Date+Palm+Composition%2C+Health+Claim+and+Food+Applications.pdf
https://www.academia.edu/download/50830416/11.pdf
https://www.academia.edu/download/50830416/11.pdf
https://www.researchgate.net/profile/Sankar-Devarajan/publication/257416165_Nutritional_and_Medicinal_Value_of_Date_Fruit/links/5bf4eec74585150b2bc6440d/Nutritional-and-Medicinal-Value-of-Date-Fruit.pdf
https://www.researchgate.net/profile/Sankar-Devarajan/publication/257416165_Nutritional_and_Medicinal_Value_of_Date_Fruit/links/5bf4eec74585150b2bc6440d/Nutritional-and-Medicinal-Value-of-Date-Fruit.pdf
https://www.researchgate.net/profile/Sankar-Devarajan/publication/257416165_Nutritional_and_Medicinal_Value_of_Date_Fruit/links/5bf4eec74585150b2bc6440d/Nutritional-and-Medicinal-Value-of-Date-Fruit.pdf
https://www.researchgate.net/profile/Nwawe-ngozi-Christian/publication/265059776_Potentials_of_Date_Palm_Tree_to_the_Nigerian_Economy/links/5f3af35f299bf13404cd42e1/Potentials-of-Date-Palm-Tree-to-the-Nigerian-Economy.pdf
https://www.researchgate.net/profile/Nwawe-ngozi-Christian/publication/265059776_Potentials_of_Date_Palm_Tree_to_the_Nigerian_Economy/links/5f3af35f299bf13404cd42e1/Potentials-of-Date-Palm-Tree-to-the-Nigerian-Economy.pdf
https://www.researchgate.net/profile/Nwawe-ngozi-Christian/publication/265059776_Potentials_of_Date_Palm_Tree_to_the_Nigerian_Economy/links/5f3af35f299bf13404cd42e1/Potentials-of-Date-Palm-Tree-to-the-Nigerian-Economy.pdf
https://link.springer.com/article/10.1007/s13197-020-04314-8
https://link.springer.com/article/10.1007/s13197-020-04314-8
https://link.springer.com/article/10.1007/s13197-020-04314-8
https://link.springer.com/article/10.1007/s13197-020-04314-8
https://link.springer.com/article/10.1007/s13197-020-04314-8
https://www.academia.edu/download/83295701/wjar-4-2-1.pdf
https://www.academia.edu/download/83295701/wjar-4-2-1.pdf
https://www.academia.edu/download/83295701/wjar-4-2-1.pdf
https://www.academia.edu/download/83295701/wjar-4-2-1.pdf
https://www.academia.edu/download/83295701/wjar-4-2-1.pdf
file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://auctoresonline.org/submit-manuscript?e=77
https://auctoresonline.org/journals/nutrition-and-food-processing

