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SUMMARY 

 
 total of 105 Dokki-4 laying hens, 24 weeks of age were used to study utilization of dry corn 

grains distillation by-product with soluble (DDGS) as an alternative non-conventional feed 

stuff in laying hen diets. Hens were divided equally into seven treatment groups, three levels of 

DDGS (20, 25 and 30 %) without or with enzyme (1g enzyme/kg diet), in addition to8 control 

group. Each group contains five replicates with 3 birds each. Egg production and egg weight were recorded 

and egg mass was calculated daily during 24 to 36 weeks of age. Random samples of 5 eggs from each 

treatment were collected weekly to measure egg quality. Results showed that proximate analysis for DDGS 

yielded values of 93.72% for dry matter (DM), 21.74% for crude protein (CP), 6.74% for ether extract (EE), 

6.54 % for crude fiber (CF) and 5.93% for ash. Hens fed diet containing 20 % DDGS recorded the highest (P 

≤ 0.05) egg production, egg weight, egg mass, lowest feed consumption and the best feed conversion ratio 

(FCR), values were 76.32%, 43.15g, 32.91g/ hen/ day, 99.02g/ hen /day and 3.06 g feed/g egg, respectively. 

Supplementation of enzyme to diets containing DDGS had significant effect on egg production, egg weight, 

egg mass, feed consumption and FCR. Concerning to the interaction between DDGS level and enzyme 

supplied, hen fed 20 % DDGS  with enzyme recorded values similar   to hen feed control diet. Albumen wt. 

%, yolk wt. %, shell wt. %, shape index and yolk index, were not affected by DDGS level, on the other hand 

Haugh unit and shell thickness were insignificantly affected by DDGS level. The interaction between DDGS 

level and enzyme supplied effect on egg quality except shell thickness had not. The best value for 

economical efficiency and relative economical efficiency had been recorded by hen fed on control diet (0.50 

and 100%) followed by 20 % DDGS  with 1 g enzyme / kg diet (0.45 and 90 %). The present study show that 

DDGS could be used in layer diets up to 20% with 1 g enzyme / kg diet without adverse effect on 

performance of laying hens and egg quality. 

Keywords: DDGS, laying hens production, egg quality and enzyme. 

 

INTRODUCTION 

 

The trend of research in recent years has been to search for alternatives to traditional feedstuff such as 

corn and soybean meal with untraditional feed stuff to reduce production costs in the poultry industry, 

Distiller’s dried grains with soluble (DDGS) are considered as a by-product of agro-processing that can 

be used as an unconventional feedstock for poultry feed. Youssef et al. (2009) suggested that DDGS 

could be considered a conventional feed stuff as alternative of energy and protein in poultry diets with 

other feed components. However, previous studied had reported that, DDGS can be used up to 15% in 

layer feeds without adversely affect while, inclusion of 20% negatively affected laying rate and egg 

weight (Swiatkiwicz and Koreleski, 2006). Also, Roberts et al. (2007a) found that using 10 % DDGS in 

laying hens diets had no negative effects on egg production or egg quality parameters. Shalash et al. 

(2010) reported that DDGS can be successfully fed at levels up to 10 % in laying hen diet without adverse 

effect on laying performance. Ghazalah et al. (2011) found that higher levels of corn DDGS negatively 

affected egg quality and productive performance. Abd El-Hack et al. (2015) and Abd El-Hack and 

Mahgoub (2015) showed that increasing DDGS level up to 22% in Hi sex Brown laying hens diets 

declined (P ≤ 0.05) the number of egg produced and depressed egg weight, egg mass and feed intake, 

also, feed conversion ratio was negatively affected compared to diets that did not contain DDGS. 

Distiller’s dried grains with soluble are higher level in the non-starch polysaccharides (NSP), crude fiber, 

crude protein, fats and minerals. However, NSP have a negative affect energy density (dilution effect), 
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entrapping of nutrients, increasing the viscosity of digesta and constitute complex formation with 

minerals, thereby forming a component difficult to digest (Classen and Bedford, 1999 and Simon, 2000). 

Moreover, supplementing exogenous enzymes in poultry diets may improve the available energy of 

DDGS by analysis the fiber content and increasing the digestibility of other components. Several studies 

have demonstrated the positive effects of enzyme additives on feed intake, egg production, egg weight, 

egg mass and egg-specific gravity when added to laying hen diets (Francesch et al., 1995; Pan et al., 

1998; Jaroni et al., 1999 and Ghazalah et al., 2011). Thus the objective of this work was to study 

utilization of DDGS as an alternative untraditional feed stuff in laying hen diets. 

 

MATERIALS AND METHODS 

 

The present study was carried out at Siwa Oasis Research Station, Desert Research Center (DRC), 

Egypt. A total of 105 Dokki-4 laying hens, 24 weeks of age were used to study utilization of dry by-  

 

Table (1): Percentage compositions and calculated analysis of the experimental diets.     

 

* The price of one kg DDGS = 1 L.E. 

** Vit. and Min. Premix contents per Kg of diet: 12000 IU. Vit. A, 2000 IU. Vit. D3, 10 mg Vit. E, 4 mg  Riboflavin, 

10mg Pantothenic acid, 0.01 mg Vit. B12, 500 mg Choline chloride, 2 mg Vit. K, 1 mg. Vit. B1, 1.5 mg Vit. B6 1 mg 

Folic acid, 20 mg Niacin, 0.05 mg Biotin, 10 mg Cu, 1 mg I, 30 mg Fe, 55 mg Mn, 55 mg Zn and 0.1 mg Se. 

*** According to NRC (1994). 

**** According to the local market price of the experimental time (2018). 

 

 

Ingredient (%) 
Experimental diet 

1 2 3 4 5 6 7 

Yellow corn, ground 62.0 55.4 55.3 53.5 53.4 51 50.9 

Soybean meal (44%) 20.0 10 10 5.9 5.9 3.8 3.8 

Corn gluten meal (60%) 4.0 4 4 5 5 4.6 4.6 

Distillation of corn grains 

 with soluble (DDGS) 
- 20.00 20.00 25.00 25.00 30.00 30.00 

Wheat bran 3.4 -  -  - - 

Commercial enzyme - - 0.1 - 0.1 - 0.1 

Premix** 0.30 0.30 0.30 0.30 0.30 0.30 0.30 

Limestone 8.9 8.9 8.9 8.9 8.9 8.9 8.9 

Di-calcium phosphate 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

DL-Methionine 0.10 0.10 0.10 0.10 0.10 0.10 0.10 

L-Lysine HCl 0.05 0.05 0.05 0.05 0.05 0.05 0.05 

Salt (NaCl) 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

Total 100 100 100 100 100 100 100 

Calculated analysis:*** 

ME(Kcal/kg) 

 

2716 

 

2724 

 

2720 

 

2730 

 

2726 

 

2708 

 

2705 

Crude protein % 17.08 17.07 17.06 17.09 17.09 17.08 17.07 

Crude fiber % 3.19 3.77 3.77 3.91 3.90 4.15 4.15 

Ether extract % 2.8 4.11 4.10 4.48 4.48 4.81 4.81 

Calcium % 3.38 3.38 3.38 3.38 3.38 3.38 3.38 

Total phosphorus % 0.55 0.51 0.51 0.50 0.50 0.50 0.50 

Available  phosphorus % 0.30 0.27 0.27 0.26 0.26 0.25 0.25 

Lysine% 0.80 0.64 0.64 0.58 0.58 0.55 0.55 

Methionine & cystine% 0.60 0.43 0.43 0.37 0.37 0.33 0.33 

Methionine% 0.40 0.44 0.44 0.46 0.46 0.46 0.46 

Price L.E/ton**** 4928 4710 4806 4689 4785 4612 4708 
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products for distillation of corn grains with soluble (DDGS) as an alternative non-conventional feedstuff 

in laying hen diets. Hens were divided equally into seven treatment groups, three levels of DDGS (20, 25 

and 30 %) without or with enzyme (1g enzyme/kg diet), in addition to control group. Each gram of the 

enzyme mixture (kemzyme) contained 400 units α-amylase, 300 units xylanase, 1250 units B-glucanase, 

450 units protease. Each group contains five replicates with 3 birds each. The experimental diets were 

formulated to be isocaloric (~2700 Kcal ME /kg diet) and isonitrogenous (~17.00% CP) as listed in Table 

(1). Hens were housed in wire cages of triple deck batteries. Feed and water were provided ad libitum.  

Body weights were recorded at the beginning of the experiment (24 weeks of age) and at the end of 

the experiment (36 weeks of age). Body weight changes were calculated as the difference between the 

initial and final body weight. Egg weight and egg number were recorded daily to calculate the egg mass 

(g/hen/day). Feed consumption was recorded biweekly, while feed conversion value (g feed /g eggs) were 

calculated as the amount of feed consumed divided by egg mass.  

Egg quality parameters were measured using 35 eggs (5 eggs/each treatment group). These involved 

yolk, albumen and shell weight percentage. Egg shell thickness was measured in mm using a micrometer. 

Egg shape index was calculated according to Romanoff and Romanoff (1949) as an egg diameter divided 

by an egg length. Yolk index was calculated according to Funk et al. (1958), as yolk height divided by 

yolk diameter. Haugh unit was calculated according to Eisen et al. (1962) using the calculation chart for 

rapid conversion of egg weight and albumen height. Amino acid concentrations in DDGS were 

determined according to Pellet and Young (1980).  

Economic efficiency of egg production was calculated from the input-output analysis which was 

calculated according to the price of the experimental diets and egg production during the year of 

2018.The values of economical efficiency were calculated as the net revenue per unit of total cost. 

A procedure General Linear Model was used to analyzing data by the Computer Program, SAS 

(2003). All the characteristics were performed in conformity by factorial analysis and one way analysis 

model to compare the difference between means by Duncan's Multiple Range-Test (Duncan, 1955). 

Model applied was:  

a- factorial analysis        Yijk = µ + Xi + Zj + (XZ)ij +eijk. 

Where: Yijk = observation, µ = overall mean, Xi = DDGs effect, Zj = enzyme supplied effect, (X Z)ij = 

interaction between DDGs and enzyme supplied level, eijk = experimental errors. 

b- one way analysis         Yij = µ +Ti +eij. 

Where: Yij =observed value of a given dependent variable, µ= overall adjusted mean, Ti = fixed effect of 

treatments, i= 1, 2....7.  eij = random error associated to each observation. 

     

RESULTS AND DISCUSSION 

 

Chemical analysis of DDGS: 

 Chemical analysis of DDGS on DM basis % is presented in Table (2). The results of proximate 

analysis for DDGS yielded values of 93.72% for dry matter, 21.74% for crude protein (CP), 6.74% for 

ether extract (EE), 6.54 % for crude fiber (CF), 5.93% for ash, analyzed data showed that the moisture  

 

Table (2): Chemical composition of DDGS (% on dry matter basis). 

 

content of DDGS (6.28%) may be indicating the ability to store as un- traditional feed stuff for a long time 

without any deleterious effects. DDGS had a higher level of crude protein (21.74%) this mean that DDGS 

might be considered as a promising source of protein in poultry feed comparable with soya bean meal. The 

results of proximate analysis for DDGS in present study differs with obtained by Batal and Dale (2006), 

Shalash et al. (2009a, b) and Ghzalah et al. (2011) this in fact that chemical composition of DDGS varied 

according to processing procedures which may lead to large variations in the nutritional value of DDGS 

(Cromwell et al.,1993). Also, differences in the protein content of the corn grain used to produce DDGS 

and because of differences in residual starch content (diluting the concentrations of protein and other 

nutrients) caused by differences in fermentation efficiency Shalash et al. (2010).  

Ash 

 

NFE 

 

EE 

 

CF 

 

CP 

 

OM 

 

DM 

 

Moisture  

 

Item 

5.93 59.05 6.74 6.54 21.74 94.06 93.72 6.28 DDGS 
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Amino acid of DDGS:        

       Amino acid of DDGS and soya bean meal are listed in Table (3). Data shows that soya bean meal had 

a higher level of amino acids than DDGS, but DDGS had a moderate level of most amino acids and a 

higher level of methionine compared to soya bean meal (1.10 vs. 1.05 mg/g). The results agree with that 

obtained by Shalash et al. (2009a, b). Some amino acids, especially lysine can be turned to biologically 

unavailable lysine derivatives (un-reactive lysine) during heat processing as well as prolonged storage of 

feedstuffs (Kim and Mullan, 2012 a and b). 

 

  

Table (3): Amino acids components of DDGS compared to soya bean meal. 

 

Amino acid DDGS (mg/g) Soya bean meal (mg/g) 

Aspartic acid 23.08 41.19 

Threonine 8.29 11.00 

Serine 10.16 17.77 

Glutamic acid 43.07 68.91 

Proline 16.29 - 

Glycine 11.21 15.52 

Alanine 14.84 17.25 

Valine 13.85 18.19 

Methionine 1.10 1.05 

Cystine 2.58 - 

Isoleucine 11.29 16.38 

Leucine 25.42 27.94 

Tyrosine 5.55 7.71 

Phenylalanine 12.54 17.52 

Histidine 7.65 10.73 

Lysine 10.74 23.03 

Arginine 14.49 25.85 

 

Final body weight and body weight change: 

Final body weight and body weight change were not significantly affected by both DDGS levels and 

enzyme supplied or the interaction between DDGS level and enzyme supplement. (Table  4). These 

finding are in agreement with Lumpkins et al. (2005) who observed that hens fed the commercial diet 

with 15% DDGS showed no significant effects on live body weight. Roberts et al. (2007a, b) reported no 

negative effects on body weight in Hi-Line W-36 laying hen when feeding on 10% of maize DDGS 

within 23-58 weeks of age. Also, Jiang et al. (2013) found that the effects of DDGS supplementation on 

body weight and any production parameter were not significant. In this respect, Abd El-Hack (2015) 

noticed that replacing soybean meal in the diet by DDGS up to 75% (16.5% DDGS in the diet) did not 

exert any detrimental (P ≤ 0.05) effect on final body weight and body weight change during the whole 

experimental period (22- 42 weeks of age). 
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 Table (4): Body weight change of local laying hens as affected by DDGS, enzyme and experimental 

treatments. 

 

NS = Not significant.                             DDGS = Distiller dried corn grains with soluble. 

 

Egg production: 

Egg production, egg weight, egg mass, feed consumption and FCR were significantly affect by 

DDGS levels, enzyme supplied and their interactions (Table 5). Hens fed diet containing 20 % DDGS 

recorded the highest (P ≤ 0.05) egg production, egg weight, egg mass, lowest feed consumption and the 

best FCR, values were 76.32%, 43.15g, 32.91g/ hen/ day, 99.02g/ hen /day and 3.06 g feed/g egg, 

respectively. It is worth noticing that from the present study increasing DDGS level 20 up to 30% 

decreased egg production, egg weight and egg mass. This may be due to DDGS high fiber content such 

as non-starch poly saccharide. These results disagree with Lumpkins et al. (2005) who roberted that 

laying hens fed the basal diet with 15% DDGS did not show any significant effect on hen-day egg yield, 

egg weight and feed intake. While, Swiatkiwicz and Koreleski (2006) observed no impact on egg 

production when Lohmann brown hens were fed DDGs up to 20% during phase one (26-43 week of age). 

However, egg production, egg weight and feed intake were negatively affected when hens fed 20% 

DDGS compared to other DDGS treatments during phase two of production (44-68 week of age). Pineda 

et al. (2008) recommended that laying hens could be fed on high level of DDGS, without adverse effects 

on egg production but advised that all nutrients should be considered when formulating diets containing 

DDGS. Loar et al. (2010) found that feeding up to 32% DDGS in diets of second-cycle layers had no 

detrimental effects on egg production. Similar results were obtained by Masa’deh (2011), who stated that 

increasing DDGS level from 0-25% for White Leghorn type hens did not negatively affect egg 

production and feed intake while, egg weight and egg mass were decreased. On the other hand, Deniz et 

al. (2013) found that the inclusion of 20% DDGS significantly (P ≤ 0.05) depressed laying rate, egg 

weight, egg mass, feed intake and FCR of laying hen compared to those fed diets without DDGS 

supplementation. Some studies by Abd El-Hack et al. (2015) and Abd El-Hack and Mahgoub (2015) 

showed that increasing DDGS level up to 22% in Hi sex Brown laying hens diets declined (P ≤ 0.05)  the 

number of egg produced and depressed egg weight, egg mass, feed intake and FCR was negatively 

affected compared to diets that did not contain DDGS. Youssef et al. (2017) found that DDGS inclusion 

in the diet had insignificant impact on rate of laying and egg mass, egg weight, feed consumption and 

FCR as compared to the control group during the whole experimental period (28-48 wks of age). Shalash 

et al. (2009, 2010) and Ghazalah et al. (2011) reported that inclusion of 20% DDGS in the laying hen 

diets yielded the worst FCR compared with the 0% DDGS (P<0.05). Recently Abd El-Hack et al. (2019) 

suggested that the inclusion of 18% DDGS was associated with the worst (P≤ 0.001) egg production and 

the lowest daily feed intake also, the best FCR was recorded in the control, while the worst was recorded 

in the 18% DDGS group. 

Parameters 

Treatments 

Initial body wt.  

(g /hen) 

Final body wt.  

(g / hen) 

B.W. Changes 

(g / hen) 

 

DDGS 

20 1420.50 1475.00 54.50 

25 1425.25 1450.75 25.50 

30 1415.74 1463.23 47.49 

Enzyme 
0 1411.78 1461.77 49.99 

1g/kg diet 1416.56 1456.11 48.46 

Interaction 

Control 0 1424.33 1445.00 20.67 

20 % 
0 1413.00 1461.33 48.33 

1g/kg diet 1416.00 1465.67 49.67 

25% 
0 1412.67 1439.00 26.33 

1g/kg diet 1419.00 1448.00 29.00 

30 % 
0 1422.67 1471.33 48.66 

1g/kg diet 1418.33 1457.67 39.34 

Probabilities 

                DDGS NS NS NS 

                Enzyme NS NS NS 

                Interaction NS NS NS 
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Table (5): Egg production and feed intake of local laying hens as affected by DDGS, enzyme and 

experimental treatments.  
 

a, b ....Means in the same column in each classification bearing different letters differ significantly (P≤0.05).          

NS = Not significant       *= (P≤0.05)        **= (P≤0.001)      DDGS = distiller dried corn grains with soluble. 

 

     Supplementation of enzyme preparations to diets containing DDSGs had significant effect on egg 

production, egg weight, egg mass, feed consumption and FCR, hen fed diet inclusion enzyme supported 

recorded the highest (P ≤ 0.05) values of egg production (76.17%), egg weight (42.75g), egg mass 

(32.57g) and lowest feed consumption (99.92g/hen/day) and the best FCR (3.13g feed/g egg), 

respectively. Several studies demonstrated that mixture enzyme supplementation to layer feeds have been 

reported to improve layers performance including FCR (Benabdeljelil and Arbaoui, 1994; Vukic Vranjes 

and Wenk, 1995; Shalash et al., 2009 a,b; Shalash et al. 2010 and Ghazalah et al., 2011).  Also, Nelson 

(1989) who stated that laying performance was improved by adding multi enzyme preparations containing 

variety of enzyme. Recently Abd El-Hack et al. (2019) observed that exogenous enzyme mixture 

supplementation did not significantly affect egg production or FCR. 

       Regarding to the interaction between DDGS level and enzyme supplied, hen fed 20 with enzyme 

supplied recorded values similar   to hen feed control diet, values were (78.28 vs. 78.72% for egg 

production, 43.72 vs. 43.88g for egg weight, 34.20 vs.34.52 g/hen/day for egg mass, 98.02 vs. 

93.42g/hen/day for feed consumption and 2.90 vs. 2.74 g/feed/g egg for FCR. These results agree with 

(Shalash et al., 2009a,b) who reported that there was an increase in broiler body weight at 28 and 42 day 

when they fed diet containing 12% DDGS supplemented with radish root extract enzyme. In addition 

Shalash et al. (2010) found that enzyme addition to DDGS diets stimulated the utilization of DDGS levels 

even with the high levels 15 or 20%. Also, Ghazalah et al. (2011) reported that corn DDGS should be 

included in layers diet at less than 15.45% of total dietary level, supplemented with Avizyme 1500® in 

order to improve egg productive performance. Abd El-Hack et al. (2017) reported that the interaction 

between DDGS and enzyme had a statistically significant effect (P ≤ 0.05 or 0.01) on feed efficiency and 

egg output. Abd El-Hack et al. (2019) observed that the interaction effect of DDGS and exogenous 

enzyme mixture was significant (p ≤ 0.01) for the majority of egg characteristics. Improvement in egg 

production by enzyme supplementation in fact that mixture enzyme is malty enzyme which improve 

enhancement the nutritive value of DDGS diets for laying hens. Improve the digestibility of NSP, fibers, 

or other components reported by Mahrose et al. (2016).  

Egg quality measurements: 

       Egg quality measurements are shown in table (6). Albumen wt. %, yolk wt. %, shell wt. %, shape 

index, yolk index, had not significant by DDGS level, on the other hand haugh unit and shell thickness 

were significantly affected by DDGS level. Hens fed diet containing 20 recorded the highest (P ≤ 0.05) 

value of haugh unit (93.39), while hens fed diet containing 25 recorded the highest (P ≤ 0.05) value of 

Parameters 

 

Treatments 

Egg 

production 

(%) 

Egg wt.  

(g) 

Egg mass 

(g / hen / 

day) 

Fed 

consumption 

(g / hen / day) 

Feed 

conversion 

(g feed/g egg) 

 

DDGS 

20 76.32a 43.15a 32.91a 99.02c 3.06c 

25 73.89b 42.18b 31.17b 101.88b 3.32b 

30 70.87c 41.01c 29.03c 105.25a 3.72a 

Enzyme 
0 71.21b 41.47b 29.50b 104.18a 3.60a 

1g/kg diet 76.17a 42.75a 32.57a 99.92b 3.13b 

Interaction 

Control 0 78.72a 43.88a 34.52a 93.42e 2.74a 

20 % 
0 74.36bc 42.58b 31.62bc 100.02cd 3.22c 

1g/kg diet 78.28a 43.72a 34.20a 98.02d 2.90de 

25% 
0 71.64c 41.38c 29.64d 104.26b 3.56b 

1g/kg diet 76.12ab 42.98b 32.70b 99.50cd 3.08cd 

30 % 
0 67.62d 40.46d 27.24e 108.26a 4.02a 

1g/kg diet 74.12bc 41.56c 30.82cd 102.24bc 3.42b 

Probabilities 

DDGS *** *** *** ** *** 

 Enzyme ** *** *** ** *** 

     Interaction *** *** *** *** *** 
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shell thickness (0.447), these finding contrary with obtained by Lumpkins et al. (2005), Swiatkiwicz and 

Koreleski (2006) and Jung and Batal (2009) reported no significant differences in haugh units, egg shell 

thickness or shell breaking strength between hens fed a basal diet or diets contain different inclusion 

levels of DDGS. Masa'deh (2011) found no significant differences in haugh units among the levels of 

DDGS. Abd El-Hack and Mahgoub (2015) observed that the best yolk index and shell thickness were 

obtained from hens fed the basal diet or diets included 5 and 10% DDGS compared with those fed 15% 

DDGS. Youssef et al. (2017) found that 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. Enzyme supplied by 1 g / kg diet significantly affected shape index (72.68) compared to those 

received 0 enzyme supplied (70.24). On the other hand albumen wt. %, yolk wt. %, shell wt. %, yolk 

index, haugh units and egg shell thickness had not significant by Enzyme supplied.  

 

Table (6): Egg quality*** of local laying hens as affected by DDGS, enzyme and experimental 

treatments. 

 

Parameters 

 

Treatments 

Egg 

weight 

(g) 

Albu-

men 

wt.% 

Yolk 

wt. % 

Shell 

wt.% 

Shape 

index 

Yolk 

index 

Haugh 

unit 

Shell 

thickness  

 

DDGS 

20 44.23a 51.99 36.01 12.01 70.68 34.30 93.39a 0.420b 

25 44.22a 52.75 34.98 12.26 71.42 34.15 90.60b 0.447a 

30 41.26b 51.95 35.91 12.14 72.29 36.35 91.97ab 0.440ab 

Enzyme 
0 42.75 52.30 35.38 12.32 70.24b 34.15 92.22 0.442 

1g/kg diet 43.72 52.16 35.89 11.95 72.68a 35.72 91.75 0.430 

Interaction 

Control 0 40.17c 51.73 35.96 12.31 70.63 31.73 92.52 0.385c 

20 % 
0 42.54bc 52.68 35.29 12.03 70.60 33.27 94.35 0.412bc 

1g/kg diet 45.91a 51.29 36.72 11.99 70.75 35.33 92.42 0.428ab 

25% 

0 45.14ab 53.08 34.60 12.32 70.35 34.39 90.03 0.449ab 

1g/kg diet 43.30ab

c 

52.43 35.36 12.21 72.47 33.92 91.18 0.446ab 

30 % 
0 40.57c 51.16 36.23 12.61 69.77 34.78 92.28 0.464a 

1g/kg diet 41.95bc 52.75 35.59 11.67 74.80 37.91 91.66 0.416bc 

Probabilities 

DDGS ** NS NS NS NS NS * * 

Enzyme NS NS NS NS * NS NS NS 

Interaction ** NS NS NS NS NS NS ** 

a, b ....Means in the same column in each classification bearing different letters differ significantly (P≤0.05).     

NS = Not significant       *= (P≤0.05)    **= (P≤0.001)   DDGS = distiller dried corn grains with soluble. 
***Egg quality means of samples (5 egg all treatment). 

 

Concerning the interaction between DDGS level and enzyme supplied had not significant effect on 

the most egg quality except shell thickness was significant affect. These results agreed with those 

reported by Shalash et al. (2010) observed that supplementation of enzyme preparations to diets 

containing DDGS had no significant effect on egg weight, yolk weight, shell weight, yolk index  and egg 

shape index. Also, Ghazalah et al. (2011) found that shell weight %, shell thickness, haugh units and 

albumen index were insignificant affect by DDGs with Avizyme supplementation, while shape index, 

yolk index and yolk color were significant affect. Also, Abd El-Hack et al. (2017) found that enriching 

layer diets with 250 mg enzyme/kg diet did not affect many egg quality criteria, although it had a positive 

effect on egg shell percentage. Recently,  Abd El-Hack et al. (2019) found that that all egg quality criteria 

(excluding shell thickness and shell percentage) were significantly (P ≤ 0.01) affected by the interaction 

between DDGS and exogenous enzyme mixture.  
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Economical efficiency (EE): 

Results of economical efficiency (EE) and relative economical efficiency (REEg) estimated for the 

different treatments during experiment are shown in Table (7). The best value for (EE) and (REE) had 

been recorded by hen fed on control diet (0.50 and 100%) followed by 20 and DDGS with 1 g enzyme / 

kg diet (0.45 and 90 %). Obtained results agreed with Ghazalah et al. (2011) Hens fed diet containing 

50% DDGS as substitution for soybean meal with Avizyme supplementation were economically the best 

treatment which had economical and relative efficiency values of 0.50 and 116.32%, respectively. Also, 

Masa'deh (2011) found that feeding laying hens on 30% DDGS saved $31.16/ Mt and $28.58/Mt for 

phase I and II compared to the control group which received diets without DDGS.  

 

Table (7): Economical efficiency of Local laying hens as affected by the experimental treatments. 

 

 

Parameters 

 

Control 

Distiller dried corn grains with soluble levels % 

20 25 30 

0 g / 

kg diet 

1 g /  

kg diet 

0 g / 

kg diet 

1 g /  

kg diet 

0 g / 

kg diet 

1g /  

kg diet 

Price /kg feed (L.E.)  4.928 4.71 4.806 4.689 4.785 4.612 4.708 

Total feed intake/hen (kg) 7.847 8.402 8.234 8.758 8.358 9.094 8.059 

Total feed cost / hen (L.E.) 38.67 39.57 39.57 41.07 39.99 41.94 37.94 

Egg mass (kg/ hen) 2.900 2.656 2.873 2.490 2.747 2.288 2.589 

Total revenue (L.E.) 58.00 53.12 57.46 49.80 54.94 45.76 51.78 

Net revenue (L.E.) 19.33 13.55 17.89 8.73 14.95 3.82 13.84 

Economical efficiency (Ec.E.)  0.50 0.34 0.45 0.21 0.37 0.09 0.36 

Relative Ec.E. (%) 100 69 90 43 75 18 73 
   1-price of kg enzyme 150 L.E. 

2-The price of one kg egg = 20 L.E. 

3-Net revenue per unit of total feed cost 

4-Relative economical efficiency % of the control, assuming that relative Ec.E. of the control = 100. 

 

 

CONCLUSION  

 
In conclusion the result show that, DDGS could be used in layer diets up to 20% with 1 g enzyme / 

kg diet without adverse effect on performance of laying hens and egg quality.         
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ذرة بالسوائل كخامة علفية غير تقليدية فى علائق  الاحبوب الإستفادة من المنتجات العرضية الجافة لتقطير 

 الدجاج البياض 

 
 مصطفى الشيخ وعاطف عبد الراضى سلامه  سعيد السيد

 مصر.   -القاهرة – المطرية – الصحراء بحوث زمرك - والدواجن الحيوان تغذية قسم

 

الدراسة  استخدم   دق  105فى هذه  دراسة  24بياض عمر   4يدجاجة  بهدف  لتقطير   أسبوع  الجافة  العرضية  المنتجات  من   الإستفادة 

كما عات متساوية  لى سبع مجموإم الدجاج  ي قستم تكخامة علفية غير تقليدية فى علائق الدجاج البياض.    (DDGS)  ذرة بالسوائلالا  حبوب

نزيم /كجم عليقة( بالإضافة  إ جم  1و    0نزيم )الإ%( ومجموعتان من  20و  15و    10و    0مجاميع من المنتجات العرضية الجافة ) 4:  يلى

نتاج ووزن البيض يوميا وتم حساب كتلة البيض يوميا  إطيور. تم تسجيل    3مكررات بكل مكرر  5. كل مجموعة بها  المقارنهلى مجموعة  إ

العمرأ  36  إلى  24خلال   البيض  5تم جمع  . سبوع من  لقياس جودة  ال  .ةبيضات من كل معامله  الكيماوأتائج  ن أوضحت  التحليل  كان   ين 

الجافه و    93,72 للمادة  الخام و  %21,74  للبروتين  الدهنى و    %6,74  للمستخلص  الخام    %6,54  للرماد.  5.93و  للالياف  سجل   % 

قضل معدل تحويل غذائى أواقل كمية غذاء مأكول و  ةبيضالبيض وكتلة  البيض ووزن  النتاج  إعلى  أ  DDGS%  20الدجاج المغذى على  

القيم   و  76,32كانت  و  %43,15  و  32,91جم   يوميا  دجاجة  لكل  و    99,02جم  يوميا  دجاحة  على    3.06جم  بيض  جم  لكل  غذاء  جم 

الإ إ  التوالى. على  ضافة  المحتويه  العلائق  الى  على    DDGSنزيم  معنويا  ووزن  ال نتاج  إاثرت  وكتلة  البيض  الغذاء  ال بيض  وكمية  بيضه 

مع    DDGS%    20ن الدجاج المغذى على  أنزيم المضاف وجد  والإ   DDGS. بالرجوع الى التداخل بين  يالمأكول و معدل التحويل الغذائ

الكنترول.إجم    1 المغذى على  للدجاج  مشابهه  قيم  معنويا وزن   نزيم سجل  يتأثر  الشكل  لم   ودليل  القشرة  الصفار ووزن  البياض ووزن 

 فى العليقة.  DDGSوسمك القشرة بمستوى    Haugh unitsخر تأثر معنويا على الجانب الأ  .فى العليقة   DDGSودليل الصفار بمستوى  

سجل الدجاج   مك القشرة.نزيم المضاف لم يؤثر معنويا على معظم مقاييس جودة البيضة  ما عدا تأثر معنويا سوالإ   DDGSالتداخل بين  

مع اضافة    DDGS%    20%( يتبعه الدجاج المغذى على  100و  0.50)دى  قتصاإقتصادية وعائد  إ  هفضل كفاء أ   عليقة مقارنهعلى    يالمغذ

علفإجم    1 كجم  لكل  التوالى  %(90و    0.45)  نزيم  الدراسة     .على  ان إخلصت  استخدام    هلى  يمكن  والاقتصادية  الغذائية  الوجهه  من 

DDGS  داء الدجاج البياض وجودة البيضةأنزيم / كجم عليقة بدون اى تأثيرات سلبية على إجم 1ضافة إ% مع  20حتى مستوى. 


