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ABSTRACT: This study aimed to investigate the effect of inclusion of distillers dried 

grains with solubles (DDGS) in the laying hens’ diets on productive and reproductive 

performance, some egg quality traits, nutrients digestibility and some blood parameters. A 

total number of 90 Inshas hens and nine Inshas cocks, 28 week-old were randomly 

distributed into three groups and fed the experimental diets contained 0.0, 10 and 20% 

DDGS. The results showed that DDGS inclusion in the diet insignificant impact on rate of 

laying and egg mass, egg weight, feed consumption and feed conversion ratio as compared 

to the control group during the whole experimental period (28-48 wks of age). Egg quality 

traits were insignificantly affected due to feeding DDGS, whereas yolk color was 

significantly increased by feeding 20% DDGS diet as compared to the control.  Nutrients 

digestibility were not affected by feeding 10% DDGS in the diet. Plasma constituents 

including plasma protein, indices of liver and renal function, uric acid, lipid metabolites and 

phosphorus were not significantly affected by feeding different levels of DDGS in the diet, 

but plasma calcium significantly decreased when 20% DDGS was fed and this concurred 

with a reduction in eggshell quality (relative weight of shell and shell-thickness). 
In conclusion, the present results showed that the use of DDGS can be successfully fed up 

to 20 % in Inshas laying hen diets without any adverse effect on laying hen performance, 

nutrients digestibility, egg quality and plasma constituents and economical efficiency.   
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INTRODUCTION 

Poultry production plays a major role in 

bridging the protein gap in producing 

countries where average daily consumption 

is far below than the recommended daily 

allowance (Onyimonyi and Onu, 2009). 

Feed is the main expensive component of 

poultry production and often accounts for 

60-65% of total costs. 

Distillers dried grain with solubles (DDGS) 

is a by-product of ethanol production. Corn 

is the key grain utilized in the fuel ethanol 

industry due to high content of readily 

fermentable starch. During fermentation, 

approximately equal portions of ethanol, 

carbon dioxide (CO2) and DDGS are 

formed (Lumpkins et al., 2005). Production 

of ethanol from 100 kg of corn produces 

approximately 34.4 kg of ethanol, 34.0 kg 

of CO2 and 31.6 kg of DDGS (Renewable 

Fuels Association, 2005). In Egypt, DDGS 

imports have grown in last  decade being 

,81000 tons in 2010, and could reach to 

350000 tons by 2020 (U.S. Grains Council, 

2011).On the other side, DDGS are higher 

in Non Starch Polysaccharides (NSP) than 

the parent materials. However, mono-

gasterics such as poultry do not break down 

successfully feedstuffs which include high 

NSP content. As a result, the metabolizable 

energy (ME) of DDGS was lower than in 

corn (2820 vs. 3350 kcal/kg, NRC, 1994). 

Previous research has shown that dried 

distillers grains with solubles (DDGS) is an 

acceptable ingredient in laying hen diets. 

DDGS can contribute as much as one third 

of the protein needed in the laying hen 

(Roberson et al., 2005). Roberson et al. 

(2005), Lumpkins  et al. (2005), and 

Świątkiewicz and Koreleski (2006) , all 

recommend a usage rate of up to 15% 

DDGS in laying hen diets to maintain egg 

production. The objective of the present 

study was to investigate the inclusion levels 

of DDGS higher than 15% in laying hen 

diets and the effect of such inclusion on 

productive and reproductive performances 

of laying hens, some egg quality traits, 

nutrients digestibility; and some blood 

plasma parameters of local laying hens. 

MATERIALS AND METHODS 

This study was carried at Sakha Animal 

Production Research Station, Animal 

Production Research Institute (APRI) .  

A total number of 90 Inshas laying hens 

and 9 Inshas cocks, 28-week old were 

weighed and randomly distributed among 

three experimental groups, each group 

contained three replicates (10 hens &1 

cock). Birds of each replicate were housed 

in floor pens (280 cm long x 220 cm wide) 

and received additional artificial light to 

provide 16h light and 8h dark daily. 

Chickens in all treatments were reared 

under similar managerial conditions. Hens 

were fed three different dietary treatments 

with three DDGS levels (0, 10 and 20%). 

Throughout the experimental period (28-48 

wks), which were lasted 20 weeks, feed and 

fresh water were offered ad libtium. 

DDGS was obtained from Cairo Poultry 

Company and proximate chemical analysis 

including the moisture, crude fat, crude 

protein, crude ash, and crude fiber of 

DDGS were determined using AOAC 

(1995) before formulating the experimental 

diets.  The energy content of distilled dried 

grains with solubles was calculated 

according to the following formulation 

reported by Meloche (2013):  

ME (kcal/kg) = 3673 – (121.35 x CF)+ 

(51.29 x EE) – 121.08 x ash 

The experimental diets were formulated to 

be isonitrogenous (16 ہ% CP) and 

isocaloric (2700 ہ kcal ME/kg diet) and to 

at least satisfy the nutrient requirements 

according to Agriculture Ministry Decree 

(1996).Body weights were recorded at the 

beginning and at the end of the study , 

accordingly, body weight changes and 

percentage change in body weight were 

easily calculated. Egg number, egg weight 

and feed consumption (g/laying hen) were 

recorded daily and accordingly, the rate of 

laying (%), egg mass (g/laying hen/d) and 

feed conversion ratio were calculated. 
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Three batches of eggs (No= 100 egg / 

treatment) were collected from the 9 

replicate pens during the 44, 46, and 48th 

wk of age and incubated at Chick Master 

hatchery to measure the rate of hatchability. 

Moreover, fertility was determined by 

candling at 18 day of incubated period. 

Five eggs from each replicate were 

collected at the end of the experimental 

period (48 wk of age) in order to determine 

egg quality traits including shape index and 

yolk index which were determined 

according to Romanoff and Romanoff 

(1949), eggshell thickness using a 

micrometer at the equator, Haugh unit 

score which was determined by special 

chart using egg weight and albumin height, 

the later was assessed using a micrometer 

according to Haugh (1937), and Eisen et al. 

(1962). 

The egg yolk color was determined by yolk 

color fan. Haugh units were measured (15 

eggs/treatment) after storage at room 

temperature for 0, 1, 2 and 3 weeks to 

better understand the effect of DDGS 

inclusion on albumen quality of an egg. 

Three eggs per treatment group were used 

for chemical analysis. Edible parts of eggs 

(albumen + yolk) were dried at 105o C until 

constant weight, ashed at 600oC for hours 

in a forced drought oven, ground and stored 

to chemical analysis. Proximate analysis 

was carried out according to the official 

methods (AOAC, 1995). 

At the end of experimental period, 9 cocks 

(one from each replicate), was utilized for 

evaluation of the digestibility of nutrients 

for all experimental diets. Each 

experimental diet was fed to 3 cocks for 

four days as a preliminary period, followed 

by three days collection period, where 

excreta were quantitatively collected. 

Simultaneously, records for daily feed 

consumption for each cock were 

maintained. The daily excreta voided from 

each cock were collected and thoroughly 

mixed. Then, representative excreta 

samples were taken and dried immediately 

for chemical analysis (AOAC, 1995). The 

procedure described by Jakobsen et al. 

(1960) was used for separating fecal 

protein from excreta samples. Urinary 

organic matter was determined according to 

Abou-Raya and Galal (1971). 

By the end of the experimental period, 3 

blood samples were taken from each group 

for analysis. The concentrations of plasma 

total protein and albumin were estimated 

(Dumas et al., 1971), total cholesterol 

(Allain et al., 1974), total lipids (Fringa and 

Dunn, 1970), Ca++ ,inorganic P,  creatinine 

(Bartles et al., 1972), AST and ALT were 

determined calorimetrically by using the 

suitable commercial kits (Diamond 

Company, Stabio laboratory pasties lab., 

Diagnostic and  Biodiaquastic company). 

The Globulin values were obtained by 

subtracting the albumin values from the 

corresponding total protein values.  

Data from all the response variables were 

subjected to one-way analysis of variance 

(SAS, 2004) using the replicate as the 

experimental unit. All percentages values 

were transformed to arcsine before 

analyses. The statistical model used was : 

Yij = M + Ti + eij. 

Where,  

           Yij = Any observation.            M = 

Over all mean.  

            Ti = Treatments (i = 1, 2 and 3).     

eij = Experimental error. 

Variables having a significant F-test 

(P≤0.05) were compared using Duncan’s 

Multiple Range Test (Duncan, 1955). 

RESULTS AND DISCUSSION 

1. Chemical analysis of DDGS: 

The chemical composition of corn DDGS 

used in the experiment showed the 

presence of  27.15% crude protein, 10.03% 

ether extract, 9.30% crude fiber, 4.30% ash, 

0.84% lysine, 0.54% methionine, 0.60% 

cystine and 1.14% methionine and cystine. 

It is obvious that crude protein value of 

DDGS was higher than that recorded by 

Choi et al. (2008) being 26.53% and lower 

than that recorded by Spiehs et al. (2002) 

being 30%. The value of EE in DDGS 
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being 9.30% is less than that recorded by 

Spiehs et al. (2002), Waldroup et al. (2007) 

and Ghazalah et al. (2011). Previous 

studies have investigated that crude protein 

content of dried distillers grains with 

solubles (DDGS) ranging between 23-32% 

(Spiehs et al., 2002 ; Batal and Dale, 2006; 

Fastinger et al., 2006). This wide spectrum 

could be due to the removal of the germ 

and pericarp fiber, where the germ contains 

a lower concentration of protein and a 

higher concentration of excess fat than the 

endosperm (Shukla and Cheryan, 2001).  In 

addition, to differences in fermentation 

process used for production of DDGS 

(Bregndahl, 2008; Shalash et al., 2009). In 

this regard, Babcock et al. (2008) reported 

that the DDGS content of nutrients were on 

average 27.15% for CP, 10.67% for EE, 

26.21% for CF and 28.12% for ash.  

The calculated apparent metabolizable 

energy (AME) of DDGS used in the 

present study was 2538 kcal/kg (as fed) 

being lower than that of yellow corn (3350 

kcal/kg), but somewhat greater than the 

related value of soybean meal (SBM) (2240 

kcal/kg). The higher ME of DDGS (2538 

kcal/kg) compared to SBM can be 

attributed mainly to the increase in the EE 

(10.03%) in DDGS compared with 1.5% 

for SBM. In this respect, Batal and Dale 

(2006) reported that the true metabolizable 

energy value of DDGS ranged between 

2490-3190 kcal/kg and had a mean of 2810 

kcal/kg. They added that the metabolizable 

energy of DDGS may differ because of its 

content of oil and protein, as well as 

method of evaluation. In addition, color of 

DDGS varied with the processing 

conditions and reflected on the nutritive 

value with darker color showed lower 

values than lighter ones (Fastinger et al., 

2006). Therefore, nutritionists should be 

cautious of the energy variability of DDGS 

when formulating diets for poultry (Adeola 

and Ieleji, 2009). 

 

 

 

2- Productive performance: 

Results in Table (2) showed that increasing 

DDGS level from 0 – 20% had no 

significant effect on laying hens’ 

performance compared with control group, 

suggesting that DDGS up to 20% in local 

laying hen diets had no negative effects on 

productive  performance of laying hens. 

These results agree with Lumpkins et al. 

(2005)  and Roberts et al. (2007) who 

suggested that feeding laying hens on diet 

contained 10-12% DDGS had no 

significant effects on laying performance, 

and 15% as reported by Roberson et al. 

(2005) and Swiatkiwicz and Korelwski 

(2006), and 20% as suggested by  

Swiakwicz and Koreleski (2006) and 

Cheon et al. (2008).  On the other hand, 

Shalash et al. (2010) observed that 

increasing DDGS to 15 or 20 % in laying 

hen diets significantly decreased egg 

production % and  egg weight, while had 

no adverse effect on feed consumption 

compared to the other levels of DDGS (0, 5 

and 10%). In addition, Schideler et al. 

(2008) concluded that inclusion of up to 

20% and 25% 25% DDGS decreased egg 

weight because of amino acid deficiency, 

high percentage of crude fiber and sulfur 

content (between 0.3 – 1.9%) and decrease 

in palatability (Pineda et al., 2008). 

Moreover, lysine deficiency as results of 

mallard reaction decreases the digestibility 

of lysine by competing with absorption of 

lysine or inhibition of carboxy peptidases 

(Hansen and Millington, 1997 and Sherr et 

al., 1998). Furthermore, high levels of 

DDGS resulted in low level of starch as 

most of the starch is converted to ethanol 

during fermentation (Creswell, 2006). This 

indicates that the hens relied solely on 

converting part of dietary amino acids to 

glucose through the gluconeogenesis path-

way to maintain normal glucose 

concentration in the blood and relying 

increasingly on fatty acid oxidation to 

provide energy. The DDGS diets contained 

relatively high amount of protein, fiber and 
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fat,. which differ widely in their energy 

losses as heat increment. 

Results in Table (2) indicate that no 

significant effect on fertility %, hatchability 

% and body weight of chicks at hatch by 

inclusion of DDGS in laying hen diets. 

These results are in agreement with those 

reported by Shalash et al. (2010) who 

found that no significant effect on semen 

quality, fertility, hatchability and body 

weight of chicks at hatch by inclusion of 

DDGS at 0-20%. 

3. Egg quality traits: 

Data of components and quality 

measurements of egg produced by laying 

hens fed diets contained different DDGS 

levels at 48 wk– old are presented in Table 

(3).No significant differences were 

observed among the experimental groups in 

all egg components and quality 

measurements except of shell percentage 

and shell thickness which were decreased 

by feeding diet contained 20 % DDGS, 

whereas, yolk color was increased by 

increasing DDGS levels.  The decrease in 

eggshell quality was concurred with a 

decrease in plasma Ca (Table 6). This may 

be due to that DDGS contain sulfur, which 

may interfere with absorption of dietary 

calcium from the gut (Pineda et al., 2008). 

These results agree with Lumpkins et al. 

(2005) and Roberts et al. (2007) who 

mentioned that egg quality parameters were 

not affected by feeding White Leghorn-

type laying hens (23 to 58 wks of age) diets 

containing 10% DDGS. Moreover, Pineda 

et al. (2008) observed that egg quality traits 

were not impacted by inclusion of the 

DDGS in the laying diet. 

Increasing DDGS to 20% in laying hen 

diets (Table 3 ) increased yolk color 

(favorable effect) compared to those of the 

groups fed control diet and 10% DDGS. 

These results are in agreement with those 

reported by Pineda et al. (2008). This 

observation was expected because corn 

contains relatively high content of 

xanthophyll’s, which are a primary 

contributor of yolk pigmentation, NRC 

(1994).  Similarly, adding DDGS between 

5-25% in the laying hen’ diets significantly 

increased egg yolk color (Shalsh et al., 

2010; Masadeh et al., 2011; Cuevasa et al. 

2012). This means that xanthophylls in the 

DDGS were more available. DDGS had 

higher xanthophylls than corn with about 

34 mg/kg (Sauvant and Tran, 2004), which 

is 3 times the xanthophylls content (10.62 

mg/kg) in corn (NRC, 1994). On the other 

hand, no effect on egg yolk color of laying 

hens fed diets containing 10-15% DDGS 

were observed by Lumpkins et al., 2005; 

Roberts et al., 2007 and Deniz et al., 2013. 

3.1. Haugh units at storage times: 

There were no differences among the 

DDGS treatments at all storage times on 

the quality of egg albumen when eggs 

stored for different times (Table 4). On the 

other hand, Haugh units decreased with 

storage time in all DDGS treatments. These 

results agree with Swiatkiwicz and 

Korleski (2006) who found no differences 

in Haugh units of egg from hens fed diets 

containing 0,5,10,15 and 20% DDGS.  In 

this connection, Pineda et al. (2008) 

reported no distinctions in Haugh units 

when high amounts of DDGS were fed. 

Additional researchers also reported that 

Haugh units were not afflicted by DDGS 

use in hens’ diets (Roberson et al., 2005). 

Nevertheless, Lilburn and  Jensen (1984) 

observed increase in  Haugh unit score with 

the addition of 20 % DDGS and Jensen et 

al. (1978) also reported increased Haugh 

units with 10% DDGS treatments. 

4- Chemical analysis of egg yolk: 
 After 20 weeks feeding period, no 

differences in moisture, protein and fat 

content of egg yolk among three DDGS 

treatments was found (Table 4). These 

results are in agreement with those reported 

by Sun (2011) who found that fat content 

of egg yolk of only 50% DDGS group was 

significantly higher than of the other 

groups (0, 17, 35%), but protein content 

was lower, with  no differences in moisture 

content of egg yolk among four treatments. 
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5-Plasma constituents: 

Data of some blood constituents of Inshas 

laying hens fed the diets contained different 

levels of DDGS are illustrated in Table (5). 

Plasma parameters of laying hens, 

measured in the present study, were 

estimated to show the metabolic changes of 

Laying hens and their health condition as 

affected by feeding DDGS at different 

levels. Results showed that no significant 

differences were found among treatments 

in all blood constituents with the exception 

of a decrease in plasma Ca when 20% 

DDGS was fed. These results are agree 

with Gabr et al. (2008) who  found that 

total protein, cholesterol, GOT and GPT 

were not significantly affected by feeding 

diets contained 10, 15 and 20% DDGS. In 

this regard, Awad et al. (2011) reported 

that plasma parameters are not afflicted by 

using different levels of DDGS (0, 10, 20 

and 30%) in Domyati Ducks diets. 

However, DDGS had no effect on 

cholesterol, which would be due to the low 

amount of solubles fiber present in the 

DDGS diets. 

6- Nutrient digestibility: 

Percentage of OM, DM, CP , EE, CF and 

NFE digestibility are illustrated in Table 

(6). Results showed that no significant 

effect was found on digestion of nutrients 

due to feeding diets contained different 

levels of DDGS. Values of nutrients 

digestibility were insignificantly improved 

by feeding diet contained 10% DDGS as 

compared to control. These results are 

agree with those found by Shalash et al. 

(2010) who reported that digestibility 

values of CP, CF, EE and NFE were not 

significantly affected by dietary DDGS 

levels (0-20%). The present results indicate 

that DDGS had high bioavailability of 

some nutrients, particularly lysine 

(Cromwell et al., 1993 and Shurson, 2003). 

Also, DDGS is a good source of P that 

contains 0.72% total P (NRC, 1994) and 

the bioavailability of P is higher than the 25 

to 35% that is typical for most plant 

ingredients. On the other hand, 

Swiatkiewicz and Koreleski (2008) found 

that nutrients digestibility of DDGS is 

differ and may be afflicted by non-starch 

polysaccharide content. In addition, 

Mikhail et al. (2013) found that the highest 

DDGS inclusion level (30%) in quail diets 

resulted in the lowest CP and CF 

digestibility. This may be due to high fiber 

content especially NDF and ADF, not 

converted to ethanol during the 

fermentation process (Stein and Shurson, 

2004). In this respect, Ghazalah et al. 

(2012) showed that increasing the DDGS 

level could decrease total digestibility of 

nutrients due to the unbalanced dietary 

amino acids and high fiber content. 

7- Economical efficiency:-  

Calculations were carried out according to 

the prices of feed ingredients, additives and 

eggs prevailing during year 2015 ( the 

experimental time) as listed in Table (7). 

The economical efficiency values of laying 

hens were improved by 7.04 and 10.70% 

for the groups fed diets contained 10 and 

20 % DDGS as compared to the control, 

respectively during the studied laying 

period from 28 to 48 weeks of age. So, 

increasing inclusion levels of DDGS up to 

20% in the diet of laying hens improves net 

return per hen and economical efficiency 

compared to those of the control. It may be 

due to the decreasing of feed consumption 

and the feed cost. These results are in 

agreement with those obtained by Choi, et 

al. (2008) who found that the cost of feed 

decreased as the levels of DDGS increased 

in broiler diets without adverse effects on 

the performance.    

CONCLUSION 

DDGS could be included in of Inshas 

laying hen diets as non-conventional 

feedstuff up to 20% without adverse effect 

on productive and reproductive 

performance, plasma constituents, nutrients 

digestibility as well as economic efficiency 

from 28 to 48 weeks of age if the reduction 

in eggshell quality could be avoided.  
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Table (1): Composition and calculated analysis of experimental diets.  

Ingredients Control 

Diet 

10% 

DDGS 

20% 

DDGS 

Yellow corn 

Soybean meal (44%) 

Wheat bran 

DDGS 

Limestone 

Di-calcium phosphate 

Sodium chloride 

Vit.& Min. Mixture* 

DL-Methionine (99%) 

L-lysine HCl (98%) 

64.00 

23.70 

1.85 

0.00 

8.0 

1.63 

0.45 

0.30 

0.07 

0.00 

60.69 

18.30 

0.70 

10.00 

8.00 

1.53 

0.33 

0.30 

0.06 

0.09 

57.00 

12.76 

0.00 

20.00 

8.06 

1.41 

0.21 

0.30 

0.05 

0.21 

Total 100 100 100 

Calculated analysis1 

Crude Protein, % 

ME, kcal/kg 

Crude Fiber, % 

Methionine,% 

Meth+Cystine,% 

Lysine ,% 

Calcium, % 

Available Phoshorus, % 

Sodium, % 

Determined analysis2, % 

Dry matter  

Crude protein 

Crude fat 

Crude fiber 

 

16.04 

2700 

4.64 

0.36 

0.62 

0.79 

3.46 

0.43 

0.19 

 

89.80 

16.10 

2.70 

4.78 

 

16.01 

2706 

4.93 

0.36 

0.62 

0.79 

3.44 

0.43 

0.19 

 

89.56 

16.08 

3.52 

4.82 

 

16.01 

2704 

5.25 

0.37 

0.62 

0.79 

3.42 

0.42 

0.19 

 

89.68 

16.05 

4.38 

5.00 

*Supplied per kg of diet: vit.A, 12000 IU; D3, 20200 IU; Vit.E, 10mg; Vit.K3,2mg; vit.B1, 1mg; vit. 

B2, 5mg; vit.B6, 1.5mg; vit. B12, 10mcg; Niacin, 30mg; Pantothenic acid, 10mg; Folic acid, 1mg; 

Biotin, 50µg; Choline chloride, 250mg; Copper, 10mg; Iron; 30mg; Manganese, 60mg; Zinc, 50mg; 

Iodine, 1mg; Selenium, 0.1mg; and  Cobalt, 0.1mg. 
1Calculated values (NRC, 1994) 
2Determined values (AOAC, 1995) 
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Table (2): Effect of diets with various levels of DDGS on egg production, egg number, egg 

mass, egg weight, feed intake, feed conversion and body weight change during the 20-week 

long period 

Parameters 
DDGS, % 

SEM P-value 
0 10 20 

Egg production, % 62.0 61.9 61.4 0.149 0.205 

Egg weight, g 49.6 49.4 49.4 0.038 0.147 

Egg mass, g/h/d 30.7 30.6 30.3 0.081 0.108 

Feed intake, g /h/d 94.3 93.3 92.7 0.322 0.119 
Feed conversion ratio, g feed/g egg 3.06 3.05 3.05 0.011 0.883 

Body weight gain, g 24 24 18 2.10 0.483 

Changes of body weight, % 1.61 1.56 1.21 0.136 0.494 

Fertility, % 90.3 90.4 89.9 1.248 0.748 

Hatchability, % 82.1 82.8 81.5 2.011 0.525 

Body weight of chicks at hatch (g) 35.2 35.2 35.1 0.358 0.625 

 

 

 

 

 

 

 

 

 

Table (3): Effect of diets with various levels of DDGS on some egg quality traits at 48 

weeks of age. 

Parameters 
DDGS, % 

SEM P-value 
0 10 20 

Albumen weight, % 54.7 55.0 55.0 0.122 0.562 

Yolk weight, % 33.6 33.4 33.6 0.104 0.784 

Shell weight, % 11.8a 11.6ab 11.6b 0.037 0.038 

Shape index 76.4 77.1 76.7 0.286 0.642 

Yolk index 46.0 45.7 45.1 0.276 0.445 

Shell thickness, µm 363a 349b 330c 2.1 0.0001 

Haugh unit score 80.6 80.8 81.3 2.44 0.615 

Yolk color 5.60b 5.80b 6.33a 0.105 0.009 
a,b,c: means in the same row bearing different superscripts are significantly different ( p≤0.05). 
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Table (4): Effect of diets with various levels of DDGS on Haugh unit score at different 

times of storage and chemical components of egg yolk at 48 weeks of age. 

 

Table (5): Effect of diets with various levels of DDGS on some plasma constituents of 48 

week-old laying hens. 

Parameters 
DDGS, % 

SEM P-value 
0 10 20 

Total protein, g/dl 5.39 5.33 5.33 0.022 0.520 

Albumin, g/dl 3.43 3.30 3.33 0.058 0.154 

Globulin, g/dl 1.96 2.03 2.00 0.052 0.124 

Albumin/globulin ratio 1.75 1.63 1.67 0.031 0.145 

Aspartate aminotransferase, U/ml 45.7 47.7 48.0 0.433 0.610 

Alanine aminotransferase, U/ml l 13.0 13.0 13.6 0.423 0.949 

Alkaline phosphatase, U/ml 24.0 24.5 24.6 0.209 0.547 

Cholesterol, mg/dl 135.3 135.7 135.0 0.235 0.579 

Total Lipids, mg/dl 570 572 569 0.433 9.5 

Uric acid, mg/dl 4.43 4.80 4.90 0.096 0.195 

Creatinine, mg/dl  0.453 0.486 0.493 0.009 0.155 

Calcium, mg/dl 22.9a 22.8ab 22.4b 0.108 0.092 

Inorganic phosphorus, mg/dl 5.62 5.68 5.30 0.145 0.245 
a,b,c: means in the same row bearing different superscript are significantly different ( p≤0.05). 

 

 

Table (6): Effect of diets with various levels of DDGS on nutrients digestibility at 48 

weeks of age. 

Items 
DDGS (%) 

SEM 
 

P-value 0 10 20 

Dry matter,% 76.17 76.52 76.05 0.485 0.255 

Organic matter, % 79.05 80.00 78.85 2.155 0.785 

Crude protein, % 78.99  79.56  78.84  1.559   0.916  

Crude Fiber, % 21.41 23.08 22.39 2.465 0.934 

Ether Extract, % 70.91 71.40 71.73 1.377 0.507 

Nitrogen free extract, % 73.10 73.56 72.04 3.427 0.999 

 

Parameters 

 
 

DDGS diet (%) 
SEM 

P-value 

0 10 20 

Haugh units  

Storage 

period 

0 wk 80.6 80.8 81.3 0.77    0.215 

1 wk 78.5 78.9 79.2 0.79 0.355 

2 wk 75.4 75.9 76.8 0.84 0.145 

3 wk 72.5 73.8 74.4 0.83 0.245 

Egg yolk  

Chemical 

composition 

Fat,% 32.1 32.2 32.5 0.24 0.165 

Moisture,% 48.5 48.5 48.6 0.08 0.322 

Protein,% 16.9 16.9 17.0 0.09 0.189 
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Table (7): Effect of diets with various levels of DDGS on economical efficiency of laying 

hens during 28-48 weeks of age.  

Parameters  
DDGS (%) 

0 10 20 

Average feed consumption kg per hen 

during overall period 
13.195 13.066 12.972 

Cost /kg feed, L.E1 3.905 3.826 3.769 

Total feed cost, L.E2 51.53 50.00 48.89 

Number of egg produced / hen 86.66 86.52 85.82 

Price of one egg, L.E3 1 1 1 

Total return / hen, LE  86.66 86.52 85.82 

Net return / hen, LE 35.13 36.52 36.93 

Economic efficiency4 0.682 0.730 0.755 

Relative economic efficiency5 100 107.04 110.70 
1-L.E = Egyptian pound. 

2-According to price of different ingredients available in Egypt at the experimental time. 

3- According to local price at the experimental time. 

4-Economic efficiency =(Net return LE / Total feed cost LE) . 

5- Relative economic efficiency = assuming EEF of the control equals 100 %. 
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 العربي الملخص  

 
 

 الدجاج البياض عالئق في  بالسوائل للحبوب الجافة التقطير نواتج ستفادة مناإل

 

 5، والء سعيد سليم1، عبدالحميد السيد عبدالحميد3رضا علي حسن، 2و1يوسف عبدالوهاب عطية
 صرم -دمنهور جامعة- الزراعة كلية -والدواجن الحيواني اإلنتاج قسم1

المملكة العربية  -جدة-جامعة الملك عبد العزيز-زراعة المناطق الجافة، كلية االرصاد والبيئة وزراعة المناطق الجافة  قسم2

 السعودية

 مصر -مركز البحوث الزراعية -عهد بحوث األنتاج الحيوانى م3 

 

 

الدجاج البياض المحلى على  فى عالئق  بالسوائل للحبوب الجافة التقطير نواتج إستخداميهدف البحث الى دراسة تأثير 

 09أستخدم عدد . فى هذة الدراسة نتاجية وجودة البيضة ومعامل هضم العناصر الغذائية وبعض مكونات الدم الكفاءة اإل

مجاميع وتغذت على  3أسبوع وتم توزيعها عشوائيا الى  82عمر ديوك من نفس ساللة أنشاص  0دجاجة أنشاص و 

.  % 89 ، 09 ،وهى صفر بالسوائل للحبوب الجافة التقطير ثالث مستويات من نواتج بإستخدامبية يالتجر العالئق

معدل  -أدت الى تأثير غير معنوى على عدد البيض  بالسوائل لحبوبل الجافة التقطير وضحت النتائج ان اضافة نواتجأ

بمجموعة الكنترول خالل الفترة من  ةالعلف المستهلك والكفاءة الغذائية بالمقارن -وزن البيض -كتلة البيض -انتاج البيض

فى   بالسوائل حبوبلل الجافة التقطير تأثرت جودة البيض تأثير غير معنوى بأضافة نواتجأسبوع من العمر.  82-82

بالمقارنة  بالسوائل للحبوب الجافة التقطير من نواتج % 89صفار البيض زاد معنويا عند مستوى  حين ان لون 

 الجافة التقطير نواتجمن  % 09بمجموعة الكنترول . تحسنت معامالت هضم جميع العناصر الغذائية بالتغذية على 

وظائف الكبد والكلية وحمض اليوريك والليبدات  –البروتين  نونات الدم مفى العلف. لم تتأثر مك  بالسوائل للحبوب

مستوى الكالسيوم  بينما إنخفض  بالسوائل للحبوب الجافة التقطير والفوسفور بالتغذية على المستويات المختلفة من نواتج

 إنخفاضنعكس هذا على إو ائلبالسو للحبوب الجافة التقطير نواتجمن  % 89الطيور على  معنويا عندما تغذتفى الدم 

   جودة قشرة البيضة ) الوزن النسبى لقشرة البيضة وسمك القشرة (.

 % 89حتى مستوى   بالسوائل للحبوب الجافة التقطير نواتجومن خالل النتائج المتحصل عليها يمكن التوصية بأستخدام 

 وجودة البيض مالت هضم العناصر الغذائيةومعادون تأثير سلبى على األداء األنتاجى فى عالئق الدجاج البياض 

 والكفاءة األقتصادية ألنتاج البيض. ومكونات الدم


