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SUMMARY 

 

ne hundred and eight 8 wk-old Japanese quail were distributed randomly into six different dietary 

treatments in a 2 x 3 factorial with three  replicates, each containing 6 birds (2 males and 4 

females), assigning experimental unit to investigate the effect of vinegar (acetic acid) and  date 

residues (date’s by-product) on egg production, fertility and hatchability percentages, some physiological 

characteristics, blood parameters, hormones, antioxidant indices and immunity parameter. Average 

temperature ranged between 40°C and 43°C with 50 % relative humidity from 8 to 14 weeks of age. Dietary 

treatments were date residues levels (0 and 10%) supplemented into diets with three levels of acetic acid (0.0, 

0.5 and 1ml /liter water) in drinking water. Results showed that dates residues and vinegar (acetic acid) and 

interactions between them had significant effect on all the productive performance (egg weight, egg 

production, egg mass/hen/day, feed conversion as (g feed/g egg)) and improved significantly (P<0.05) fertility 

and hatchability percentages while decreased significantly (P<0.05) non pipping embryos (%) and embryonic 

mortality (%). All treatments and interactions between them increased significantly some blood hematological, 

blood biochemical parameters, antioxidant indices and immunity parameter and hormones of quail, i.e., total 

protein, albumin, total lipids, HDL, GPX ,GSH, SOD, IgG, progesterone and T3, T4 hormones, but WBCs 

count in all treatments were slightly increased in number, while serum cholesterol, glucose concentrations, 

AST and ALT were decreased significantly (P<0.05) birds' in compared with control group. The nutrients 

digestibility were improved by treatment groups and interactions between them. The counts of total aerobic 

and anaerobic bacteria and total coliform of chick intestinal were decreased due to add different treatments 

compared with the control. In conclusion, It may be the application of date residues 10% (in feed) with  

vinegar (acetic acid) in drinking water (0.5 or 1ml/liter) improved the productive performance such as egg 

production, fertility, hatchability percentages, some physiological parameters and nutrients digestibility of 

laying Japanese quail during summer season. 

Keywords: Quail, vinegar, dates residues, egg production, hatchability, blood parameters. 

 

INTRODUCTION 

 

Summer months could be a difficult time for poultry production that a problem in many parts of the 

world. The main consequences of the hot environment are low feed intake and egg production (Peguri and 

Coon, 1991). It has also been shown that at high ambient temperatures, the potential of physiological birds is 

sharply reduced (Obidi et al., 2008 and Ayo et al., 2010).  

Date palm (Phoenix dactylifera, L.), a member of the family of Arecaceae, is one of the most important 

wood plants grown in dry or semi-dry regions of the world (Moghaieb et al., 2011). Dates, the fruit of the 

date palm tree (phoenix dactylifera), are a major food in the arid regions of North Africa and the Middle 

East, and the date crop plays a major role in the economy and social life of these regions (FAO, 2007) 

At the last few years, there have been increasing attempts to use date waste as a production of meat and 
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eggs. It is reported that the nitrogen-free extract from date waste with or without the pit allows it to be used 

as an energy source in poultry diets to reduce feed costs and reduce pollution problems (Soliman, 1996; 

Hussein et al., 1998; Al-Harthi, 2006; Najib and Al-Yousef, 2012 and Ghasemi et al., 2014). In addition, the 

secondary product contained about 26.6% galactose, 71.8% mannose and 9.8-22.3% beta-galactomannan 

polysaccharides which could replace the energy of maize in poultry diets (Ishrud et al., 2001 and Hamada et 

al., 2002). 

Organic acids are routinely incorporated into the monogastric animals diet in Europe as acidifiers and 

preservatives, to replace antibiotics as promoters of growth and to prevent or control pathogens (Papatsiros 

et al., 2012 and Sugiharto, 2014).Organic acid (eg, acetic acid) and their slices inhibit the growth of 

microorganisms in the gastrointestinal tract, altering intestinal pH and improving feed utilization (Patten and 

Waldroup, 1998; Owings et al., 1990; Skinner et al., 1991and Adams, 1999).  Kadim et al. (2008) note that 

supplemental ascorbic acid significantly reduces the effects of heat-related stress on the performance of 

broiler chickens. This suggests that the addition of acetic acid to drinking water may reduce the heat stress 

conditions in laying hens and improve egg production and quality. 

The objective of this study was to evaluate use date residues and acetic acid supplementation on 

physiological characteristics, egg production, fertility and hatchability percentages of laying Japanese quails 

reared during summer season. 

 

MATERIALS AND METHODS 

 

The present study was carried out at Poultry Farm, Faculty of Agriculture, New Valley University. The 

experiment was conducted during the period between May and June 2017 

Experimental diets and design: 

The date of this study was purchased from a local factory in the New Valley Governorate, Egypt. Dates 

were dried in an automatic oven at (60 ° C) for 24 hours, after that dates were ready for grinding with 

crushing (Abdel Ghani et al., 2004). Natural white vinegar 5% was purchased from a local company, Egypt. 

One hundred and eight 8 wk-old Japanese quail (Coturnix coturnix japonica) were weighed to equal live 

weight in all groups at the beginning of the study. They evenly distributed randomly into six different dietary 

treatments in a 2 x 3 factorial arrangement including two date residues (date’s by-product) levels (0 and 

10%) supplemented into diets with three levels of  acetic acid  (0, 0.5 and 1ml / liter) in drinking water with 

three  replicates, each containing 6 birds (2 males and 4 females). 

Quail were allowed ad libitum access to feed and water, and they were housed in wire cages on a 17–h 

lighting schedule. Chemical composition of the diet was analyzed by the methods of A.O.A.C. (1990). All 

birds were kept under the same environmental conditions. Average temperature ranged between 40°C and 

43°C with 50% relative humidity from 8 to 14 weeks of age.   

 Samples taken and Measurements: 

Productive performance: Egg weight and egg number were recorded daily 8
th

 to 14
th

 weeks of age for each 

replicate and calculate egg mass (g). Feed conversion ratio (FCR) as g feed /g egg was calculated and feed 

intake were recorded. The egg production traits were recorded throughout the experimental period for each 

treated. Hatchability percentages measuring by recorded the number of the hatched chicks for three days 

after 17 days of brooding. Then the remaining non-hatched eggs were cracked, and the unfertile eggs, fertile, 

non piping embryos and embryonic deaths were recorded. 

At the end of the experiment (14 weeks of age), three birds from each treated group were randomly 

chosen, then individually weighed and slaughtered, (the assigned birds were fasted overnight). Three blood 

samples from each treated group were collected. Aportion of the fresh blood was used to determine blood 

hematological parameters (Hemoglobin (Hb), Red Blood Cells (RBCs), Packed cells volume (PCV) and the 

white blood cells (WBCs) and WBCs’ fractions were measured. Serum was obtained from the blood samples 

by centrifugation for 15 min. At 3000 rpm and was stored at –20 Cº until the time of analysis. Serum 

samples were analyzed to determine biochemical blood indicators such as (total lipids ,total protein, 

albumin, cholesterol, high density lipoprotein (HDL), glucose concentration ,alkaline phosphatase (ALP) 

and asparatate amino transferase (AST), antioxidant indices (glutathione peroxidase (GPX), glutathione 
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(GSH), superoxide dismutase (SOD), immune indices (IgG) and hormone (P4, T3, T4) by using the 

commercial kits. 

 

Table (1): Composition and calculated analysis of the experimental diet. 

Ingredient Basal diet, g/kg date residues, g/kg 

Yellow corn 600.5 493 

Soybean meal (44%) 250 236 

Corn gluten meal (62%) 57 70.5 

Calcium diphosphate 23 23 

Limestone 48 48 

Vit. + Min. premix
 (1)

 2.5 2.5 

NaCl    2 2 

DL- Methionine 0.5 0.5 

L-Lysine HCl 1.5 1.5 

Cotton seed oil 15 23 

Date residues  100 

Total 1000 1000 

Calculated analysis   

Crude protein % 20 20 

ME (kcal/kg) 2925 2926 

Crude fiber % 3.32 4.64 

Crude fat % 4.21 5.15 

Calcium % 2.44 2,44 

Available phosphorus % 0.54 0.53 

Lysine % 1.05 1.04 

Methionine 0.4 0.41 

Methionine + Cystine % 0.75 0.74 

(1) 
Layer Vit. + Min. premix: Each 2.5 kg of vitamins and minerals premix (commercial source pfiezer Co.): consist of 

Vit. A 12 MIU, Vit E15 KIU, Vit. D3 4 MIU, Vit. B1  1g, Vit B2  8g, Vit B6  2g, Vit B12  10mg, Pantothonic acid 10.87g, 

Niacin 30g, Folic acid 1g, Biotin 150 mg,  Copper 5g, Iron 15g, manganese 70g, Iodine 0.5g, Selenium 0.15g, Zinc 60g 

and antioxidant 10g. 

 

Table (2): Chemical composition of date residues. 

Composition % 

Dry matter% 97.45 

ME (kcal/kg) 2699.5 

Crude protein% 6.40 

Crude fat% 5.58 

Crude fiber% 16.4 

Nitrogen free extract (sugar + starch %) 46.08 
The metabolizable energy content of date wastes used was calculated according to Carpenter and Clegg (1956) equation 

as follows: metabolizable energy (kcal/kg) = 53+38 [crude protein% + 2.25* ether extract%+1.1* nitrogen free 

extract%].  

 

Digestibility of nutrients: at 14 weeks of age, digestibility of nutrients were conducted according to 

A.O.A.C. (1990) e.g. crude protein (CP), ether extract (EE), crude fiber (CF), dry matter (DM) and nitrogen 

free extract (NFE) was estimated by subtracting previous components from one hundred and expressed on a 

dry matter basis. Then the estimation was made according to Han et al. (1976). 

Bacteriological count: Total anaerobic count, aerobic plate counts (APC) and total coliform counts were 

carried out according to American Public Health Association (A.P.H.A, 1985). 
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Statistical analysis: Data collected were subjected to Analysis of Variance (ANOVA). Differences among 

treatments were evaluated according to procedure out lined by Gomez & Gomez (1983). Significant of 

differences between means was defined at 5 percent level compared using the Duncan’s multiple range test 

(Duncan, 1955). 

 

RESULTS AND DISCUSSION 

 

 Productive performance:  

Data given in Table (3) shows that date residues irrespective of acetic acid and acetic acid irrespective 

date residues of level had significantly (P<0.05) higher effect on all the productive performance (egg weight, 

egg production and egg mass/hen/day) and improved (P<0.05) feed conversion as in compared with control 

(zero date residues or acetic acid). Increasing date residues in the birds fed date residues from zero to 10%, 

as well as  acetic acid supplemented in drinking water from zero , 0.5 or 1 ml acetic acid /liter led to an 

increase in egg weight  by 5.2% of the control value (zero date residues), 3.9 and 4.3% of the control value 

(zero acetic acid), egg production  by 10.73% of the control value (zero date residues), 15.96 and 20.25%  of 

the control value (zero acetic acid), egg mass/hen/day by 16.41% of the control value (zero date residues), 

20.85 and 25.40 % of the control value (zero acetic acid), while feed conversion decreased by 4.82% of the 

control value (zero date residues), 5.2  and 6.3% of the control value (zero acetic acid), respectively. 

 

Table (3): Effects of date residues and acetic acid on egg production of quail during summer season. 

 

Means with the same letters are not significantly differed at (P<0.05) according to Duncan's multiple range test. 

 

There were significant interactions between adding dietary date residues into diets and acetic acid levels 

into water used in the present study on all the productive performance as shown in Table (3). Result showed 

that bird treated by 1ml acetic acid/liter water and date residues (10%) into diets had the higher (P<0.05) egg 

weight, egg production, egg mass and improved (P<0.05) feed conversion as  compared with the other 

dietary treatments. In agreement with the present study, Jensen and Chang (1976), Gama et al. (2000), 

Yesibag and Colpan (2006) and Soltan (2008) reported that organic acid supplementation had positive 

effects on egg production in laying hens. In this respect, Whitehead et al. (1998) and Kirunda et al. (2001) 

Trait Egg 

weight (g) 

Egg 

production % 

Egg 

mass(g/hen/day) 

Feed conversion 

ratio      ( g feed/g 

egg) 

Date residues (D) effect: 

D0 (zero date residues) control   11.15 
b
 71.43 

b
 7.98 

b
 4.35 

a
 

D1 (10% date residues) 11.73 
a
 79.10 

a
 9.29 

a
 4.14 

b
 

Pooled SEM 0.08 2.09 0.29 0.04 

Acetic acid (A) effect: 

A0 (zero acetic acid) control   11.12 
b
 67.16 

c
 7.48 

c
 4.42 

a
 

A1 (0.5 ml /liter) acetic acid 11.59 
a
 77.88 

b
 9.04 

b
 4.19 

b
 

A2 (1 ml /liter) acetic acid 11.60 
a
 80.76 

a
 9.38 

a
 4.14 

b
 

Pooled SEM 0.13 1.74 0.29 0.05 

Interactions between date residues (D) and acetic acid (A) : 

D0 X A0 10.81 
e
 63.09 

f
 6.82 

f
 4.43 

a
 

D0 X A1 11.36 
d
 73.61 

d
 8.36 

d
 4.33 

b
 

D0 X A2 11.28 
c
 77.58 

c
 8.75 

c
 4.30 

b
 

D1 X A0 11.43 
c
 71.23 

e
 8.14 

e
 4.40 

ab
 

D1 X A1 11.83 
b
 82.14 

b
 9.72 

b
 4.04 

c
 

D1 X A2 11.92 
a
 83.92 

a
 10.00

a
 3.98 

c
 

Pooled SEM 0.0 0.48 0.05 0.03 
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found that egg production decreased due to elevated of environmental temperature. They suggested that the 

decline in egg production was most likely due to reduced feed consumption in chickens and reduction of 

available nutrients for egg production. This depression can be attributed to the high ambient temperature and 

its impact on the different physiological characteristics of the chickens. According to Mahdavi et al. (2005), 

the effect of organic acid on poultry production depends on the intestinal flora and environmental 

temperatures. High ambient temperatures lead to reduced vitamin and mineral serum concentrations in 

poultry (Anderson, 1987), resulting in lower egg production. It has been suggested that the effects of organic 

acids include an improvement in the digestibility and retention of nutrients, as well as modifying the  

population microbes in the digestive system (Caja et al., 2000).In addition, organic acid has been proposed 

to improve digestive enzyme activity microbial phytase activity, increase pancreatic secretion and increase 

the growth of gastrointestinal mucosa (Dibner and Buttin, 2002) and promotes intestinal absorption of 

nutrients in ligated duodenal loops (Combs and Pesti, 1976). Kadim et al. (2008) reported that, acetic acid 

can be used during hot months to reduce heat stress and improve egg weight, egg production, diameter and 

length of eggs from the laying hens between 30-40 weeks of age. This indicates that acetic acid has a 

potential effect on some stresses, allowing better egg production and egg weight. 

Addition of date residues may also stimulate feed and energy consumption at high temperatures, which in 

turn, provide better performance response and increase the energy value of the other feed constituents. In 

addition, the secondary product contained about 26.6% galactose, 71.8% mannose and 9.8-22.3% beta-

galactomannan polysaccharides which could replace the energy of maize in poultry diets (Ishrud et al., 2001 

and Hamada et al., 2002). Hermes and Al-Homidan (2004) reported that layer hens fed diets containing 10% 

date pits meal enhanced the egg weight, feed conversion ratio (kg feed/kg egg), egg production and egg 

mass. However, Najib and Al-Yousef (2012) found that layer hens fed 10% date pits meal without enzymes 

improved the feed consumption, feed conversion ratio, egg production and egg mass, but reduced egg size 

compared to those fed 15% date pits meal without enzymes. Torki et al. (2014) found that hens fed on the 

diet containing 10% whole date waste (P<0.05) had the highest value of egg weight.   

Fertility and hatchability percentages: 

Data given in Table (4) shows that date residues irrespective of acetic acid  and acetic acid  irrespective 

date residues of level had a significant (P<0.05) increasing in fertility and hatchability percentages while non 

pipping embryos (%) and  embryonic mortality (%) were  significantly (P<0.05) decreased compared with 

the control (zero date residues or acetic acid ). Increasing date residues in the birds fed date residues from 

zero to 10 % , as well as  acetic acid supplemented in drinking water from zero , 0.5 or 1 ml acetic acid /l 

water led to an increase in fertility by 8.89% of the control value (zero date residues), 11.28 and 14.35 % of 

the control value (zero acetic acid), hatchability percentages by 10.89 % of the control value (zero date 

residues) , 12.47 and 18.99 % of the control value (zero acetic acid, while non pipping embryos decreased by 

20.63 % of the control value (zero date residues), 30.72  and 37.52 % of the control value (zero acetic acid), 

embryonic mortality % by 28.14 % of the control value (zero date residues), 16.04 and 35.64 % of the 

control value (zero acetic acid), respectively.  

There were significant interactions between adding dietary date residues into diets and acetic acid levels 

into water used in the present study on fertility and hatchability percentages as shown in Table (4). Result 

showed that bird treated by 1ml/l acetic acid in water and date residues (10%) into diets had the higher 

(P<0.05) fertility and hatchability percentages and decreased (P<0.05) non pipping embryos % and 

embryonic mortality % compared with the other dietary treatments. In this respect, Deeming and Ferguson 

(1991), reported the effect of temperature on hatching, and Lourens et al. (2005) emphasized the adverse 

effects of temperature on embryonic development of chicks. It can be argued that the increase in hatchability 

may be due to the supplementation of organic acids in drinking water that improve the quality of the internal 

eggs, which is consistent with Gama et al. (2000), Yalcin et al. (2000) and Soltan (2008). 

Blood constituents and hormones: 

Data given in Tables (5,6 and 7) shows that date residues irrespective of acetic acid  and acetic acid  

irrespective date’s by-product of level had a significant (P<0.05) increasing in hematological  traits of quail  

parameters RBCs, Hb, PCV , but there were no significant on the WBCs and WBCs’ fractions and had a 

significant(P<0.05)  increasing in blood biochemical parameters of quail  ,i.e., (total protein, albumin, total 

lipids and HDL, antioxidant indices (GPX), GSH, SOD, immune indices (IgG) and hormone (P4, thyroid 

hormone (T4) and triiodothyronine (T3)), while serum cholesterol, glucose concentration, and  AST and ALT 

were  significantly (P<0.05) decreased compared with the control (zero date residues or acetic acid ).  
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Table (4): Effects of date residues and acetic acid on fertility (%), hatchability (%), non pipping 

embryos (%) and embryonic  mortality (%) of quail during summer season. 

Trait Fertility                      

(%) 

Hatchability              

(%) 

Non pipping 

embryos (%) 

Embryonic 

Mortality (%) 

Date residues (D) effect: 

D0 (zero date residues) control   80.42 
b
 69.02 

b
 16.09 

a
 14.89 

a
 

D1 (10% date residues) 87.57 
a
 76.54 

a
 12.77 

b
 10.70 

b
 

Pooled SEM 1.78 1.88 1.17 0.89 

Acetic acid (A) effect: 

A0 (zero acetic acid) control   77.38 
c
 65.87 

c
 18.68 

a
 15.46 

a
 

A1 (0.5 ml /liter) acetic acid 86.11 
b
 74.09 

b
 12.94 

b
 12.98 

b
 

A2 (1 ml  /liter) acetic acid 88.49 
a
 78.38 

a
 11.67 

b
 9.95 

c
 

Pooled SEM 1.317 1.75 0.95 1.00 

Interactions between date residues (D) and acetic acid (A) : 

D0 X A0 72.22 
d
 61.54 

e
 21.97 

a
 16.49 

a
 

D0 X A1 84.12 
c
 69.81 

d
 14.16 

bc
 16.03 

a
 

D0 X A2 84.92 
c
 75.71 

c
 12.14 

cd
 12.14 

b
 

D1 X A0 82.54 
c
 70.20 

d
 15.38 

b
 14.43 

a
 

D1 X A1 88.09 
b
 78.37 

b
 11.72 

cd
 9.92  

c
 

D1 X A2 92.07 
a
 81.04 

a
 11.20 

d
 7.76  

d
 

Pooled SEM 0.89 0.75 0.77 0.51 
Means with the same letters are not significantly differed at (P<0.05) according to Duncan's multiple range test. 

 

Table (5): Effects of date residues and acetic acid on hematological traits of quail during summer 

season. 

Trait RBC  

(106/mm3) 

HB 

(g/dl) 

PCV 

% 

WBC 

(103/mm3) 

Lymphoc

ytes (%) 

Neutrophils     

(%) 

Monocytes 

(%) 

Eosinophils          

(%) 

Date residues (D) effect:    

D0 (zero date residues) control   2.77 b       13.31 b       32.58 b      45.06        50.94        43.16        3.59        2.31       

D1 (10% date residues) 3.33 a      14.50 a      35.02 a      45.26        51.43        43.18        3.38        2.00        

Pooled SEM 0.11 0.27 0.61 0.06 0.19 0.21 0.15 0.21 

Acetic acid (A) effect:    

A0 (zero acetic acid) control   2.67 c       13.01 c       31.61 c      45.08        50.92        43.23        3.57        2.28        

A1 (0.5 ml /liter) acetic acid 3.04 b       13.92 b      34.06 b      45.20        51.32        43.32        3.55        1.82        

A2 (1 ml  /liter) acetic acid 3.43 a       14.79 a      35.72 a       45.22        51.33        42.95        3.35        2.37        

Pooled SEM 0.13 0.27 0.55 0.08 0.25 0.25 0.18 0.24 

Interactions between date residues (D) and acetic acid (A) :      

D0 X A0 2.63 f       12.42 e     31.16 f      44.99        50.77        43.06        3.60        2.56        

D0 X A1 2.76 d       13.66 d     32.25 d      45.15        51.20        43.50        3.50        1.80        

D0 X A2 2.91 c       13.84 c      34.32 c      45.05        50.86        42.90        3.67        2.56        

D1 X A0 2.71 e       13.59 d      32.08 e     45.15        51.07        43.40        3.53        2.00        

D1 X A1 3.32 b       14.17 b      35.86 b     45.25        51.43        43.13        3.60        1.83        

D1 X A2 3.95 a      15.74 a       37.11 a       45.39        51.80        43.00                3.03        2.17        

Pooled SEM 0.01 0.02 0.03 0.09 0.30 0.30 0.23 0.35 

Means with the same letters are not significantly differed at (P<0.05) according to Duncan's multiple range test. 

 

There were significant interactions between adding dietary date residues into diets and acetic acid levels 

into water used in the present study on hematological traits, blood biochemical parameters, antioxidant 

indices, immune indices and hormones as shown in Tables (5,6 and 7). Result showed that bird treated by 

1ml/liter acetic acid in water and date residues (10%) into diets had the higher (P<0.05) blood constituents 

but were no significant on the white blood cells (WBCs) and WBCs’ fractions while serum cholesterol, 

glucose concentration, and AST and ALT were  significantly (P<0.05)  decreased compared with the control 

(zero date residues or acetic acid ). The current results are consistent with the results of Donkoh (1989), 

Kutlu and Forbes (1993) and Khan et al. (2002) which had shown that heating increases the blood glucose. 
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Table (6): Effects of date residues and acetic acid on biochemical blood constituents of quails during 

summer season. 

Trait Total protein        

( g/dl) 

Albumin        

(g/dl) 

Total 

lipids 

(mg/dl) 

Cholesterol 

(mg/dl) 

HDL       

(mg/dl) 

Glucose   

(mg/dl) 

AST 

(U/L) 

ALT 

(U/L) 

Date residues (D) effect:    

D0 (zero date residues) 

control   

2.53 b      1.41 b      325.66 b       171.89 a      40.33 b        265.56 a       45.98 a       20.06 a      

D1 (10% date residues) 2.90 a      1.73 a      364.78 a        160.22 b       42.89 a        249.44 b     43.67 b      19.11 b        

Pooled SEM 0.11 0.05 9.19 3.30 1.14 0.57 0.55 0.29 

Acetic acid (A) effect:    

A0 (zero acetic acid) control   2.31 c       1.34 c     310.33 c       178.83 a      37.50 c      271.00 a       46.50 a       20.53 a       

A1 (0.5 ml /liter) acetic acid 2.75 b      1.64 b       353.00 b       162.00 b      42.33 b     253.50 b       44.73 b      19.38 b       

A2 (1ml /liter) acetic acid 3.09 a      1.73 a       372.33 a       157.33 c      45.00 a      248.00 c      43.27 c      18.83 c       

Pooled SEM 0.08 0.07 8.78 2.71 0.72 3.85 0.62 0.28 

Interactions between date residues (D) and acetic acid (A):      

D0 X A0 2.23 f       1.23 f       289.67 e       179.67 a       37.00 d     276.67 a       47.20 a     20.73 a       

D0 X A1 2.47 d     1.48 d      332.00 d       169.66 b      41.00 c       264.33 b       46.17 b      20.00 ab       

D0 X A2 2.89 c     1.52 c      355.33 c       166.33 c      43.00 c       255.66 c       44.60 bc      19.43 bc      

D1 X A0 2.39 e       1.44 e       331.00 d       178.00 a       38.00 d      265.33 b       45.80 ab     20.33 a      

D1 X A1 3.02 b     1.80 b       374.00 b        154.33 d      43.67 b      242.67 d       43.30 cd    18.76 cd       

D1 X A2 3.30 a      1.94 a      389.33 a        148.33 e      47.00 a      240.33 d       41.93 d     18.23 d       

Pooled SEM 0.02 0.01 1.27 0.79 0.62 1.76 0.53 0.26 

Means with the same letters are not significantly differed at (P<0.05) according to Duncan's multiple range test. 

 

Table (7): Effects of date residues and acetic acid on antioxidant indices, immune indices and 

hormones of quails during summer season. 

Trait Antioxidant indices and immunity parameter hormones 

GPX (U/L) GSH (U/L) SOD (U/L) IgG 
(mg/100 ml) 

P4 

(ng/dl) 

T3 

(ng/ml) 

T4  

(ng / ml) 

Date residues (D) effect:   

D0 (zero date residues) control   38.34 
b
      974.55 

b
        235.11 

b
       967.22 

b
       1.49 

b
       2.18 

a
    11.61 

b
       

D1 (10% date residues) 40.27 
a
      981.00 

a
        240.67 

a
       973.11 

a
      1.86 

a
     1.96 

b
      12.74 

a
      

Pooled SEM 0.51 1.58 1.34 1.85 0.08 0.07 0.35 

Acetic acid (A) effect:   

A0 (zero acetic acid) control   37.43 
c
       972.67 

c
        233.33 

b
       963.16 

c
       1.38 

c
     2.35 

a
       10.92 

c
      

A1 (0.5 ml /liter) acetic acid 39.85 
b
      978.33 

b
        239.16 

a
       972.17 

b
       1.73 

b
      2.05 

b
      12.33 

b
       

A2 (1ml /liter) acetic acid 40.65 
a
       982.33 

a
        241.17 

a
       975.16 

a
        1.91 

a
       1.82 

c
     13.28 

a
      

Pooled SEM 0.47 1.73 1.52 1.42 0.08 0.05 0.26 

Interactions between date residues (D) and acetic acid (A):     

D0 X A0 37.13 
d
      971.67 

d
        232.33 

c
        961.00 

e
       1.35 

e
     2.41 

a
      10.56 

e
    

D0 X A1 38.40 
c
       974.33 

cd
        235.33 

c
       968.33 

c
      1.45 

d
     2.22 

c
    11.47 

d
       

D0 X A2 39.50 
b
       977.67 

c
        237.66 

b
      972.33 

b
     1.65 

c
       1.93 

d
     12.80 

c
      

D1 X A0 37.73 
cd

       973.66 
cd

        234.33 
c
       965.33 

d
      1.41 

d
       2.28 

b
    11.27 

d
       

D1 X A1 41.30 
a
       982.33 

b
        243.00 

a
       976.00 

a
       2.00 

b
     1.88 

d
    13.20 

b
      

D1 X A2 41.80 
a
       987.00 

a
        244.67 

a 
      978.00 

a
       2.17 

a
       1.72 e      13.77 

a
       

Pooled SEM 0.24 1.22 1.22 0.80 0.01 0.01 0.09 
Means with the same letters are not significantly differed at (P<0.05) according to Duncan's multiple range test. 

 

level of birds. They concluded that high glucose may be attributed to increased secretion 

of glucocorticoids which increases glucogenesis. Abramyan and Kostanyan (1990) 

reported that heat stress significantly reduced the concentration of total protein in the 

blood of birds. Guo et al. (1998) found that exposure to high temperatures led to a 

significant reduction in cholesterol. Sahin et al.  (2001) showed a significant negative 

impact of heat stress on total proteins in broiler chickens. Significant adverse effects of 



Fouad et al. 

 800 

heat stress (32°C on serum concentration of some minerals and metabolites in broilers. 

Levels of serum T4 and T3 decreased significantly due to high level of adrenocorticotropic 

hormone in control compared to values obtained in birds that received antioxidant feed 

supplements. Also, Novero et al. (1991) showed that progesterone levels were 

significantly lower in hens exposed to heat stress than control. 

Organic acid supplementation showed no significant difference (P> 0.05) in the concentration of blood 

glucose, cholesterol, triglycerides, creatinine, LDL and HDL among all groups (Hernández et al., 2006 

(P<0.05) Adil et al., 2010). Abdel-Fattah et al. (2008) concluded that dietary supplements of organic acids 

could be reach a level of 3% in the diet of broiler chicken without causing any adverse effect on liver 

functions and kidney. On the other hand, Fouad and Saleh (2017) reported that date wastes  had a significant 

effect on  some biochemical parameters of blood and quail hormones, i.e., total protein, albumin, total lipids, 

HDL, progesterone and  triiodothyronine  hormones were increased , while  serum cholesterol and  glucose  

concentrations were  decreased significantly (P<0.05) for birds compared to control group. 

Digestibility of nutrients:  

Data given in Table (8) shows that date residues irrespective of acetic acid  and acetic acid  irrespective 

date’s by-product of level and interactions had a significantly (P<0.05)) different effect on crude protein 

(CP) but were no significant on  digestibility of ether extract (EE), crude fiber (CF), and NFE in compared 

with the control (zero date residues or acetic acid ). Result showed that bird treated by 1ml/l acetic acid in 

water and date wastes (10%) into diets had the beast digestibility of nutrients compared with the other 

dietary treatments.  

 

Table (8): Effects of date residues and acetic acid on digestibility values (DM, CP, EE, CF and NFE) of 

Japanese Quails during summer season. 

Trait DM (%) CP(%) EE (%) CF (%) NFE (%) 

Date residues (D) effect: 

D0 (zero date residues) control   70.69        75.05 
b
   73.72      20.95                      77.05        

D1 (10% date residues) 70.29       77.14 
a
  73.49       21.10       77.25        

Pooled SEM 0.25 0.72 0.09 0.18 0.12 

Acetic acid (A) effect: 

A0 (zero acetic acid) control   70.96       73.41 
c
  73.69       21.20      77.00       

A1 (0.5 ml /liter) acetic acid 70.16       76.73 
b
  73.55      20.87       77.19        

A2 (1 ml /liter) acetic acid 70.40       78.15 
a
   73.58       21.01        77.26        

Pooled SEM 0.29 0.50 0.11 0.23 0.15 

Interactions between date residues (D) and acetic acid (A):   

D0 X A0 71.10       72.99 
e
   73.95        21.27      76.92       

D0 X A1 70.27       75.20 
d
   73.63       20.65       76.97        

D0 X A2 70.84       76.95 
c
   73.59       20.94       77.27        

D1 X A0 70.87        73.82 
e
   73.43       21.14      77.08        

D1 X A1 70.04       78.26 
b
    73.47        21.09        77.42        

D1 X A2 69.96        79.35 
a
    73.59       21.07       77.26        

Pooled SEM 0.37 0.26 0.14 0.33 0.21 
Means with the same letters are not significantly differed at (P<0.05) according to Duncan's multiple range test. 

 

Nutrient digestibility  improved by adding laying hens quail diets with date residues  or/and acetic acid in 

water could be due to various catalysts such as limiting E.coli population and change in the enteric flora 

,lowering gastric pH, synthesizing catabolic enzymes of  favorable microorganisms that help in  releasing 

sugar, cell compounds including amino acids and fatty acids in the intestinal environment and the 

involvement of active bacteria with digestion and absorption of nutrients in the digestive system (Wenk, 

2000(. In this regard, Fouad and Saleh (2017) reported improved nutrients digestibility by supplementing the 

quail diet with date waste. 
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Bacteriological count : 

The intestinal microbial counts of laying  Japanese quails are presented in (Table 9) shows that date 

residues irrespective of acetic acid  and acetic acid  irrespective date residues (date’s by-product) of level 

and interactions had significantly (P<0.05) decreased the intestinal microbial counts, total aerobic and total 

coliform counts (in compared with the control (zero date residues or acetic acid ). Result showed that bird 

treated by 1ml/l acetic acid in water and date residues (10%) into diets had the beast effective against many 

species of bacteria compared with the other dietary treatments. Organic acids have an antimicrobial effect 

because they spread through the bacterial cell membrane, and then separate into anions and protons, 

eventually inhibiting the balance of electrons within cells or actions by suppressing cellular enzymes and 

transport systems (Luckstadt, 2007; Ricke, 2003 and Strauss and Hayler, 2001).There are many researches 

refers to the fruitful use of organic acids as an alternative to antibiotics in poultry. For example Alzawqari et 

al. (2013) reported that the addition of acetic or citric acids to drinking water resulted in a significant 

decrease in clostridium and coliform in gizzard, cecal and fecal contents of birds with acidified water before 

slaughter compared with the control and feed withdrawal treatments. Also, Philipsen (2006) revealed the 

addition of organic acid to drinking water helps reduce the level of pathogens in the water and regulate the 

small intestine microflora 

 

Table (9): Effects of date residues and acetic acid on count of aerobic, anaerobic and total coliform 

bacteria  in intestine of  Japanese quail during summer season. 

Trait Aerobic plate 

count x10
3
 

Total anaerobic 

count x10
2
 

Total coliform Count x10
3
 

Date residues (D) effect : 

D0 (zero date residues) control 8.00 
a
 0.64 

a
 24.66 

a
 

D1 (10% date residues) 3.88 
b
 0.47 

b
 10.89 

b
 

Pooled SEM 0.78 0.06 2.14 

Acetic acid (A) effect : 

A0 (zero acetic acid) control   8.83 
a
 0.76 a 26.00 

a
 

A1 (0.5 ml /liter) acetic acid 5.33 
b
 0.53 

b
 14.66 

b
 

A2 (1 ml /liter) acetic acid 3.67 
c
 0.38 

c
 12.67 

c
 

Pooled SEM 0.96 0.05 3.16 

Interactions between date residues (D) and acetic acid ( A) : 

D0 X A0 9.33 
a
 0.80 

a
 26.66 

a
 

D0 X A1 8.00 
b
 0.63 

bc
 24.33 

bc
 

D0 X A2 6.66 
c
 0.50 

cd
 23.00 

c
 

D1 X A0 8.33 
ab

 0.73 
ab

 25.33 
ab

 

D1 X A1 2.66 
d
 0.43 

d
 5.00 

d
 

D1 X A2 0.67 
e
 0.27 

e
 2.33 

e
 

Pooled SEM 0.35 0.04 0.56 
 

Means with the same letters are not significantly differed at (P<0.05) according to Duncan's multiple range test. 

. 

CONCLUSION 

 

It may be the application of date  residues 10% (in feed) with (1ml /leter) vinegar (acetic acid) in 

drinking water improved the productive performance such as egg production, fertility, hatchability 

percentages, some physiological parameters, blood constituents, hormones and immunity, nutrient 

digestibilities and lowering the intestinal microbial counts of laying Japanese quail during summer season. 
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ك ومخهفات انتمىر عهى بعض انخصائص انفسيىنىجية والاوتاجية وانتىاسهيً  نهسمان خلال فصم تأثير حامض انخهي

 انصيف 

 

ونيذ فؤاد احمذ طً
1

محمد انسيذ عيذ فراج، 
2

، بهاء محمد ابى شحيمة 
2

حسه عبذ انكريم حسه عبذ انحهيم و 
3

   

 
 

 

 قسم اوتاج انذواجه ، كهية انزراعة ، جامعة انىادي انجذيذ ، مصر1

    .مصر – 2مركز انبحىث انزراعية  –معهذ بحىث الاوتاج انحيىاوى  -محطة بحىث انذواجه بانصبحية "الاسكىذرية"

  .مصر –انجيزي  -انذقى  -مركز انبحىث انزراعيً  -معهذ بحىث الاوتاج انحيىاوى -قسم بحىث تربيً انذواجه 3

 

ً عهٗ سزخ يعبيلادأسبثٛ 8رى رٕصٚع يبئخ ٔثًبَٛخ يٍ انسًبٌ انٛبثبَٙ عًش  غزائٛخ يخزهفخ ٔاسزخذو رظًٛى   (P<0.05)ع عشٕائٛب

Factorial  (2 x3 ٗيع ثلاس يكشساد  كم يُٓب ٚحزٕ٘ عه  )إَبس( ، نذساسخ رأثٛش إضبفخ  انخم )حبيض انخهٛك(  4ركٕس ٔ 2طٕٛس ) 6

انخظبئض انفسٕٛنٕخٛخ، ٔخٕاص انذو، ٔانٓشيَٕبد  ٔيخهفبد انزًٕس) يخهفبد انزظُٛع ( عهٗ إَزبج انجٛض َٔست انخظٕثخ ٔانفقس، ٔثعض

% خلال فزشِ انزدشثّ  يٍ  50دسخّ يئّٕٚ ٔسطٕثّ َسجّٛ   43 – 40ٔانًُبعخ  رحذ ظشٔف اندٕ انحبس  ٔكبَذ دسخّ انحشاسح  رزشأذ ثٍٛ 

 .أسجٕع  14انٗ  8عًش 

% يٍ انعهف ٔ ثلاس يسزٕٚبد يخزهفخ  10سزٕٚبٌ يٍ يخهفبد انزًٕس يضبفخ نهعهٛقخ الأسبسٛخ ْٔٗ طفش، ٔكبَذ انًعبيلاد عجبسح عٍ ي

يم / نزش( فٙ يٛبِ انششة. ٔأضحذ انُزبئح انًزحظم عهٛٓب أٌ كم يٍ يسزٕٚبد انخم ٔ يخهفبد انزًٕس ٔانزفبعم  1ٔ  0.5،  0يٍ انخم  )

زبج انجٛض ٔكزهّ انجٛض ٔانزحٕٚم انغزائٗ َٔست انخظٕثخ ٔانفقس ثًُٛب اَخفض ثشكم كجٛش ثُٛٓى  أحذس رحسٍ  يعُٕ٘  فٗ ٔصٌ انجٛض، إَ

انجٛض انكبثس ٔعذد الاخُخ انًٛزخ  كًب سدهذ رحسٍ  يعُّٕٚ فٙ  ثعض طفبد انذو انًٓٛبرٕنٕخّٛ انكًٕٛحّٕٛٚ ٔ يضبداد الأكسذح ٔانًُبعخ 

ٔاندهٕربثٌٕٛ ثٛشٔكسٛذٚض ،   GSH ٔاندهٕربثٌٕٛ  SOD، إَضٚىHDLهٛجٛذاد انكهٛخ،ٔثعض انٓشيَٕبد يثم )انجشٔرٍٛ انكهٗ ٔالانجٕٛيٍٛ, ان

IgG , ٌٔانجشٔخٛسزش ,T3 ,T4 ٔنكٍ عذد كشاد انذو انجٛضبء فٙ خًٛع انًعبيلاد صادد صٚبدح طفٛفخ فٙ انعذد، فٙ حٍٛ اَخفضذ َسجخ  )

نهطٕٛس انًعبيهخ يقبسَخ يع يدًٕعخ انكُزشٔل. ٔكزنك   (P<0.05) ثشكم يهحٕظ AST ٔ ALT انكٕنٛسزشٔل فٙ انذو ٔرشكٛض اندهٕكٕص، 

ٔعذد انجكزٛشٚب انكهٗ  رحسٍ انٓضى فٙ يدًٕعبد انًعبيلاد ٔانزفبعم ثُٛٓى. ٔاَخفض عذد انجكزٛشٚب انٕٓائٛخ ٔانلإْائٛخ فٙ الأيعبء انذقٛقخ

 .ثسجت إضبفخ انًعبيلاد انًخزهفخ يقبسَخ يع يدًٕعخ انكُزشٔل 

يم خم / نزش يبء ششة أدٖ إنٗ رحسٍ الأداء الإَزبخٙ يثم إَزبج  1% يخهفبد انزًٕس فٙ انعهف يع 10إٌ اسزخذاو يًب سجق ٔخذ 

انجٛض، انخظٕثخ، َست انفقس، ثعض انًعبٚٛش انفسٕٛنٕخٛخ ٔطفبد انذو ٔانٓشيَٕبد ٔانًُبعخ ٔ انٓضى فٙ انسًبٌ انٛبثبَٙ خلال فظم 

 انظٛف انحبس. 

 

 

 

 

 


