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ABSTRACT:This study aimed to investigate and evaluate the effect of feeding two 

DDGs levels with or without citric acid on reproductive and productive performance of 

Black Baladi rabbits. The experiment used Fifteen mature female and fifteen males at 

seven and eight months' age with average live body weights (LBW) of 2900 ±100 g and 

3300 ±100 g, respectively. Following, Forty-five produced growing bunnies with 

average LBW of 511±13 g at five weeks age lasted for six weeks growing period (5-11 

weeks). All experimental rabbits were fed ad libitum on T1: Basal diet without DDGs 

and citric acid; CA (Control), T2: diet contained 40% DDGs, T3: diet contained 50% 

DDGs, T4: 40% DDGs and T5: 50% DDGs plus 1% CA each. Feeding DDGs diets 

with or without CA did not affect some reproductive traits of does and litter size at birth 

and weaning. While, litter weight significantly and live weight gain (non-significantly) 

improved with 40% DDGs plus CA at birth and weaning. Mortality rate significantly 

increased in DDGs groups during suckling period, but decreased with CA. Semen 

quality traits were improved with 40% DDGs plus CA. The LBW and daily weight gain 

(DWG) of growing rabbits improved with CA. Average daily feed intake/rabbit non-

significantly increased and feed conversion ratio significantly improved with 40% 

DDGs with and without CA. The DDGs diets were of positive impact on rabbits blood 

parameters and slaughtering weights as well. 

It conclusion, the use of DDGs in the diets of mature and growing rabbits up to 40% 

with adding CA is fruitful in reproductive and productive traits of rabbits. 
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INTRODUCTION 
Rabbit production plays a major role in 

covering the protein gap in the developed 

countries where average daily 

consumption fall-down the recommended 

daily allowance of humans (Onyimonyi 

and Onu, 2009). Scientists in the 

developed countries always looking 

forward finding resources have no 

competition with human food to be used 

in animal feed industry in order to reduce 

the production costs. Within this frame, 

animal nutrition specialists used corn 

dried distillers' grains with soluble 

(DDGs) as feed ingredients (co-product) 

resulted from corn starch fermentation for 

ethanol extraction in animal feed ration 

formulation. The DDGs characterized by 

its contents of all the corn kernel non-

starch nutrients, remaining after starch 

fermentation, which estimated three times 

more nutritional value than that found 

original in corn (Davis, 2001). Corn 

DDGs considered a good source of 

energy, protein, fat and available 

phosphorus, so with the new processing 

technologies advancement it becomes 

available for feeding different livestock 

(Noll et al., 2007). Although, DDGs' 

nutrient composition (Swiatkiewicz and 

Koreleski, 2008) is of great variability 

due to grain composition, efficiency of 

fermentation for ethanol production and 

fermentation period, amount of soluble 

added back and drying procedures. Kim 

et al. (2008) found that corn DDGs 

contains considerable amount of 

arabinoxylan (anti-nutritional factor). 

Since the feeding process is the most 

expensive tool in animal production in 

such countries, scientists went to replace 

the expensive feed ingredients with low 

price good by-products, e.g. DDGs which 

proved to provide formulated diets with 

non-starch polysaccharides (NSP) than 

the parent materials and accordingly 

sufficient metabolizable energy (ME) for 

rabbit industry. The corn DDGs used 

generally as a partial replacement for 

yellow corn and soybean meal in the diets 

of different farm animals, since it can 

lower the production costs compared with 

conventional ingredients (Schauer et al., 

2005). Kleinschmit et al. (2007) studied 

the effect of DDGs from different sources 

with lactating dairy cow, up to 20% of the 

diet ingredients on dry matter basis, 

safely. Moreover, Koger et al. (2010) 

added DDGs at the rate of 20 and 40% in 

the finishing steer diet without adverse 

effects on carcass quality considering the 

oxidative rancidity exposure which may 

result from its high proportion of 

polyunsaturated fatty acids (PUSFAs). 

Although, Gaines et al. (2006) and 

Spencer et al. (2007) addressed that there 

were no negative effects of corn and 

sorghum DDGS inclusion up to 30% on 

growing performance . Other studies 

observed a reduction in the weanling pigs 

performance before day 21 post-weaning 

with DDGs inclusion in the diets (Burkey 

et al., 2008 and Feoli et al., 2008). 

Moreover, DDGs have high potential to 

be included in formulating rabbits' diets 

because of its rich contents of digestible 

energy, protein, fat and soluble fiber (De 

Blas et al., 2010) that give convenient 

growth performance when it used up to 

20% in the diet (Youssef et al., 2012; 

Alagón et al., 2014 and Ysnagmy et al., 

2013). Gilbert (2013) concluded that 

DDGS may be of special interest raw 

material, that enrich the feed with energy 

and protein, for use in feeding rabbits 

whose high fiber content may be better 

received in rabbits than other mono-

gastric animals due to the digestive 

particulars of rabbits. The DDGs can also 

be included in the fattening diets of 
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rabbits up to 30% without adverse effect 

on performance indicators (Bernal-

Barragn et al., 2010; Liu, 2011 and 

Alagón et al., 2014) and improved the 

economic efficiency (EE) of growing 

fattening rabbits (Youssef et al., 2012). 

Thus, in Egypt, DDGS imports have 

grown in last decade from 81000 MT in 

2010 to 158000 MT in 2019 (USDA, 

2020). Several attempts have been made, 

recently, in Egypt to determine the 

optimal DDGs inclusion levels in the 

diets of rabbits Hussein and EL Desoky, 

(2011) and broilers (Dorra et al., 2013) 

with or without enzymatic and/or organic 

acids addition to avoid the adverse effects 

which based mainly on the evaluation of 

production and economic efficiency of 

such feed ingredients.  

Rostamzad et al. (2011) considered CA 

as a growth promoter, acidifier, bacterial 

inhibitor, antioxidant and antitoxin. 

Moreover, Chowdhury et al. (2009) 

reported that CA lowers the pH in the gut, 

thus reducing harmful microbiota and 

modifying the distribution of bacterial 

species. Also, Romero et al. (2011) 

reported that including formic and citric 

acids in growing rabbit diets improved 

weight gain in the period of 56-77 days, 

which had a trophic effect on the jejunal 

mucosa at 56 days and controlled the 

hypertrophy of gut-associated lymphoid 

tissues. Uddin et al. (2014) added CA at 

the rates of 0, 0.5, 1.0 and 1.5% to the 

concentrate feed mixture for rabbits and 

assumed that the CA up to 1.5% in the 

diet may have positive effect on growth 

performance of growing rabbits. 

The objective of the present work was to 

test the inclusion levels of 40 and 50% 

DDGs with and without 1% CA effect on 

reproductive and productive 

performances, growth performance of 

bunnies, hematological and serum 

parameters as well as carcass 

characteristics and economic efficiency of 

mature female and male Black Baladi 

rabbits. 

MATERIAL AND METHODS 

This study was conducted at El-Serw 

Research Station, Animal and Poultry 

Research Institute, Agricultural Research 

Center, Ministry of Agriculture, Egypt. 

The present study included two 

experiments. In the first one; Fifteen 

mature female Black Baladi rabbits at 

seven months' age with average LBW of 

2900 ±100 g and fifteen males Black 

Baladi rabbits at eight months' age with 

average live body weight of 3300 ±100 g 

were randomly assigned into five dietary 

experimental groups (each treatment used 

six rabbits; three females and three 

males). Mature doe rabbits were kept 

separately in well ventilated individual 

wired-cages (50 x 50 x 35 cm). Each cage 

has a stainless-steel nipple for water 

supply which offered with pelleted diets 

ad libitum according to the NRC (1977) 

requirements. Cages and nest boxes were 

cleaned and disinfected regularly before 

each kindling. Light in their houses was 

allowed for 12-14 hours/day. Every day 

morning urine and faces dropped on the 

floor from the cages were cleaned. The 

tested levels of DDGs inclusion in the 

diets build up on the previous work of 

Mohamed et al. (2013) and El-Abd 

(2017) who replaced, on the expense, 

yellow corn and/or soybean meal with 

DDG at the rate of 40, 50 and 100%, 

respectively. 

Mature rabbits in the five experimental 

treatments were fed the following tested 

rations; T1: Basal diet without DDGs or 

CA; CA (Control), T2: diet contained 

40% DDGs, T3: diet contained 50% 

DDGs, T4: diet contained 40% DDGs 

plus CA and T5: diet contained 50% 
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DDGs plus CA. Citric acid was added to 

the diets contained DDGs at the rate of 

1%. The tested diets formulation and 

calculated chemical composition is 

presented in Table (1). 

For mating purpose, each doe was 

transferred to the cage of assigned certain 

buck which receive the same treatment 

diet and returned back to her own cage 

after being mated. Does, generally, were 

palpated 10 days after mating to 

determine pregnancy. Litter were checked 

and date of birth, number of kits, stillbirth 

removed and weight of kits were recorded 

within the first 12 hours after kindling. 

Litter sizes (LS) were examined each 

morning during the suckling period for 

recording and removed the dead ones. 

Young rabbits were weaned at five weeks 

of age (35 day) and each 5 ones were 

transferred to the progeny wired-cage. 

Reproductive and productive 

parameters of does: 

Reproductive performance of each doe 

rabbit including number of services per 

conception (NSC), parturition interval 

(PI, days), LS, LW (g) and litter weaning 

weight (g) were studied.  

During gestation and suckling periods, LS 

and LW were recorded at birth till 35 

days of age. Mean bunny weight (MBW) 

was measured at birth and 35 days of age 

and thereafter daily weight gain (DWG) 

calculated for the whole period from birth 

till weaning (at 35 days of age). Mortality 

rate (MR) as one of the sensitive 

economical return of production 

parameters was also recorded from birth 

till 35 days. Live body weight (LBW), 

daily feed intake (DFI) and number of 

dead rabbits were recorded. Daily weight 

gain every week and feed conversion 

ratio (FCR) were determined.  

 

 

Reproductive parameters of bucks: 

Semen quality parameters were also 

estimated in samples from the three bucks 

in each dietary  treatment (Table 1) 

collected by artificial vagina twice a week 

at the beginning, middle and end of the 

experimental period. The studied 

characters included ejaculate volume 

(ml), motility (%), abnormal sperm (%), 

live sperm (%), dead sperm (%), total 

mass (5/5) and sperms' concentration (x 

10
6
/ml) according to Smith and Mayer 

(1955). 

Growing performance: 

The second part of the experiment, Forty-

five growing Black Baladi rabbits 

separated from their dams after weaning 

at five weeks age with average LBW of 

511±13 g (each treatment used nine 

rabbits in three replicates of three 

rabbits/growing cage) which randomly 

assigned to the five dietary treatment 

groups and lasted from five till eleven 

weeks of age. Growing rabbits of this 

experiment were offered the tested diets 

(Table 2) and the remained amounts of 

feed were recorded for feed intake (FI) 

determination. Both, LBW as well as 

DWG was recorded at 5, 8 and 11 weeks 

of age. Average DFI and FCR was also 

calculated. 

Carcass characteristics, serum 

biochemical and hematological 

parameters:  

At the end of the growing period 

(marketing age), three male rabbits were 

taken randomly from each treatment, 

fasted for 12 hrs, weighed and 

slaughtered to estimate some of carcass 

traits. Carcass parts were presented as a 

percent of LBW which included carcass, 

heart, liver, giblets, kidney and head. 

Dressing percentage was calculated using 

the following equation (Lukefar et al., 

1982): 
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Dressing (%) = (Carcass weight + Giblets 

weight)/LBW x 100 

Where, giblets weight = Head weight + 

kidney weight + liver weight + heart 

weight 

Three blood samples (3 ml each) from 

each treatment, at the end of growing 

period, were collected without 

anticoagulant and kept at room 

temperature. Then, the tubes were 

centrifuged at 3500 rpm for 20 minutes to 

separate clear serum (1.5 ml). The blood 

serum was used to determine serum total 

protein (TP), albumin (Alb), triglycerides 

(TG), total cholesterol (TC) and liver 

enzymes (AST & ALT) activities by 

using commercial kits. Another blood 

samples were taken in vial tubes 

containing EDTA as anticoagulant to 

determine some hematological traits 

which included RBC (x10
6
), HCT (%), 

hemoglobin (Hb, g/dl), WBC (x10
3
), 

Lymphocytes (L, %), Neutrophils (N, %), 

Monocytes (M, %) and Eosinophils (E, 

%) according to Moore et al. (2015). 

Economic Efficiency: 

For economic efficiency (EE) evaluation of 

using the input–output analyses Kilmer and 

Armbruster (1984) for the tested feeds and 

additives in does' rabbit diets. The study 

used the records of total feed 

consumption/dam and feed consumption 

for does with their litter and total weight 

rabbits/dam up to the local market prices 

for both costs and return. The calculation of 

economic efficiency computed using to the 

following equations: 

Total feed cost (L.E) = Total feed intake 

(Kg) x price/kg feed (L.E). 

Total return (L.E) = Total weight rabbits (kg) 

x price/kg live body weight (L.E) 

Net return (L.E) = Total return (L.E) - Total 

feed cost (L.E)  

Economic Efficiency (E.E) = Net return 

(L.E) / Total feed cost (L.E) 

Statistical analysis: 
Data was statistically analyzed by using 

computer program of SAS (2002) using the 

general linear models (GLM). A simple 

one-way classification analysis of variance 

according to completely randomized design 

with five treatments and three replicates per 

treatment was conducted. 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, 3, 4 and 3). eij = 

Experimental error. 

Significance among treatment means were 

tested at (P<0.05) using Duncan's New 

Multiple Rang Test (Duncan, 1955). 

RESULTS AND DISCUSSIONS 

Reproductive and productive 

performance of does: 

The results in Table (3) revealed that 

using DDGs either with or without CA 

did not affect significantly both of NSC 

and PI of Black Baladi rabbit does.  

Average doe LS either at birth or at 

weaning did not showed significant 

differences among the five tested groups. 

While, LW showed a significant (P<0.01) 

effect of using DDGs in rabbit diets and 

adding CA with superiority of T4 group 

compared to the other four tested groups 

at both testing periods (at birth and at 

weaning). Average LWG followed the 

same trend of LW, but without significant 

differences among the five treatment 

groups. It is of interest to found that 

average MR (%) significantly (P<0.05) 

increased in groups of DDGs than the 

control. While, adding CA to T4 and T5 

groups reduced significantly (P<0.01) this 

ratio by about 16.5 and 25.56%, 

respectively than T2 and T3 groups. 

The results obtained in the present work 

in terms of reproductive performance of 
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rabbit does clearly suggests that DDGs 

can be used up to 50% of their diets with 

adding 1% CA without adverse effects on 

dams or their bunnies from birth till 

weaning (35 day's age). Such positive 

effect confirmed by Hemke (2009) who 

stated that the presence of essential fatty 

acids from the maize DDGS’ oil. 

Moreover, the improvement in average 

live weight gain (LWG) of does can be 

attributed to better utilization of both 

energy and protein of the DDGs diets. 

This result is in agreement with Villamide 

et al. (1989) who revealed that the 

digestibility of energy and protein were 

higher in rabbits fed DDGs compared to 

those fed wheat bran or corn gluten. 

Reproductive performance of bucks: 

Semen characteristics results are shown 

in Table (4), using DDGs either with or 

without CA significantly (P<0.01) 

improved ejaculate volume (ml), motility 

(%), live sperm (%), total mass (P<0.05) 

and sperms concentration of Black Baladi 

rabbit bucks. While, feeding the tested 

bucks DDGs with or without CA 

significantly (P<0.01) reduced abnormal 

sperm (%) and dead sperm (%).  

This could be attributed to rich sulfur 

content of DDGs diets. Similar trend in 

sperm mass and progressive motility and 

sperm concentration was recorded by 

Domínguez-Muñoz et al. (2018) for using 

DDGs with rice polishings in rams' diets. 

Attia et al. (2011) stated that rabbit bucks 

treated with 200 mg bee pollen/Kg body 

weight produced significantly better semen 

quality, less died spermatozoa and total 

died spermatozoa than the un-

supplemented control. Also, Ahmed et al. 

(2020) reported that rabbit bucks treated 

with thyme essential oil (TEO) remarkably 

enhanced the semen characteristics 

compared to control group without 

additives and control group with antibiotic 

additive. 

In this concern, Richter et al. (2012) stated 

that high dietary levels of sulfur in diets 

with DDGS can also alter the use of 

selenium and copper absorption. On the 

other hand, Van Emon et al. (2013) 

reported that sheep fed diets containing 

DDGs produced low sperm concentration 

and attributed this effect to high sulfur 

levels (0.44%) in DDGs that reduced 

copper absorption of lambs which could 

adversely influenced spermatogenesis.  

Growing rabbits performance: 

Data in Table (5) revealed that feeding 

growing rabbits on diets containing DDGs 

with or without CA improved generally its 

LBW at 8 and 11 weeks of age. As for 

DWG, the results showed the same trend of 

significant (P<0.01) improvement 

especially with using CA addition in the 

diets contained DDGs during the whole 

growing period (5-11 weeks of age) 

compared to the control group. In this 

respect, Dorra et al. (2013) obtained an 

increase in final LBW of broiler chicks 

when corn DDGS (CDDGS) partially 

replaced yellow corn and soybean meal. 

The highest values of final LBW and total 

BWG values were recorded when broilers 

fed 20% CDDGS level with 0.05% 

Galzym.  

This is in agreement with El-Abd (2017) 

who showed that quail chicks fed DDGS 

had the highest (P≤0.05) body weight and 

body weight gain compared to the control 

group. Such increasing in body weight gain 

might be related to increasing quail feed 

intake. Also, Ghazalah et al. (2012) used 

DDGS in broiler diets and found significant 

effect (P≤0.05) on LBW and BWG 

although there was no significant effect on 

FI and FCR. 

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

recorded that feeding New Zealand White 
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(NZW) rabbits (8-14 weeks of age) 20% 

DDGS in their diets with or without 

enzyme addition did not significantly affect 

LBW and BWG. Moreover, Youssef et al. 

(2012) reported that weight gain did not 

differ among diets containing 0, 10, 20 or 

30% DDGs with six- weeks -old fattening 

California x Newzeland rabbits. Ysnagmy 

et al. (2013) found also that the fattening 

rabbits fed diets with 0 and 10 % DDGS 

reached higher total and daily BWG 

without significant differences, while these 

differences in respect to the 30% DDGS 

diets which was not the best recommended 

level. 

Feed utilization: 

Data in Table (6) indicated that average 

BWG reached the highest values with 

inclusion of 40% DDGs either with or 

without CA compared to the control and 

the diets contained 50% DDGs with and 

without CA. The same level of DDGs 

(40%) with and without CA addition 

increased non-significantly average 

TFI/rabbit (total feed intake) over that of 

the control and 50% DDGs diets. 

Moreover, FCR (%) significantly (P<0.01) 

improved with 40% DDGs diets with and 

without CA addition compared to the 

control and diets contained 50% DDGs 

with and without 1% CA. 

Hussein and El Desoky (2011) found that 

FI of NZW growing rabbits was not 

significantly affected by DDGS levels as 

well as enzyme supplementation and their 

interaction during 9 weeks' experimental 

period. Although, they reported that the 

inclusion of 22 and 28% DDGS diets 

gave significant (P<0.05) improvement in 

FCR compared to the control group. They 

also recorded that all digestibility 

coefficients of nutrients and nutritive 

value were significantly improved 

(P<0.05) by DDGS, zylam 500 enzyme 

(zylanase) addition and their interaction. 

Villamide et al. (2010) mentioned that it 

could be hypothesized that DDGS might 

be considered an interested raw material 

for growing rabbits due to their digestive 

potent, since their fiber requirements are 

much higher and the deficiencies in 

possible amino acids are associated with 

heat damage could be partially solved 

because of the caecotrophy contribution 

of recycled microbial protein. 

On the other hand, Youssef et al. (2012) 

stated that inclusion of 10, 20 and 30% 

DDGs lowered FI by 6%, 6.6% and 7.2%, 

respectively, compared to rabbits fed no 

DDGs. But they noticed also that FCR 

was significantly (P<0.05) improved for 

rabbits fed 10% and 20% DDGs (1.97 

and 1.94) comparing to control one 

(2.09). Moreover, with feeding 30% 

DDGs FCR showed positively (P<0.05) 

improvement (1.89) compared with those 

fed either 10% or 20% DDGs. Ysnagmy 

et al. (2013) recorded that the fattening 

rabbits consumed diet with 10% of 

DDGS consumed less feeds and 

determined better feeding conversion 

ratio.  

The composition of diets including 

DDGS characterized with low starch and 

high EE values and fiber content affecting 

feed intake of growing rabbits (Belyea et 

al., 2004 and Alagón, 2013). Although all 

the diets were within the range of 

digestible energy (DE; 2773.25 and 

2785.25 Kcal / kg) which allow the 

regulation of energy intake (Gidenne and 

Lebas, 2005), other studies have not 

found any effect of starch level on 

consumption (Xiccato et al., 2002, 2011). 

On the other hand, previous studies 

mentioned that low starch could lead to 

higher intake due to the regulation of 

voluntary consumption (Pérez et al., 

2000; Xiccato et al., 2008; Pinheiro et al., 

2009). Moreover, Alagón et al. (2014) 
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denoted that diets with a higher fat 

content led growing rabbits to increase 

DE intake than that expected from the DE 

content and as a response of DDGS diets 

greater total fiber content it could 

promote the transit rate through the 

digestive tract that motivate greater 

consumption as reported by Pérez et al. 

(2000); Xiccato et al. (2008); Martínez-

Vallespín et al. (2011) and Trocino et al. 

(2013). This means that the higher 

amount of insoluble and indigestible fiber 

in DDGS diets promotes lower mean 

retention time (García et al., 2002) and 

accordingly higher feed consumption. 

Hematological and serum biochemical 

parameters: 

Data in Table (7) showed that, except the 

diet contained 50% DDGs without CA, 

the tested dietary treatments significantly 

(P<0.05) increased RBCs over the control 

ones. While all tested diets reduced non-

significantly HCT (%) than the control 

group. In the same time, Hb improved 

non-significantly in all tested groups over 

that recorded for the control. Number of 

WBCs as well as TP of serum 

significantly (P<0.01) increased in rabbits 

received DDGs with and without CA. 

The rabbits fed 40% DDGs with and 

without CA recorded the highest values 

of both parameters compared to the 

control group and those fed 50% DDGs 

with and without CA.  

Serum content of Alb slightly increased 

with dietary treatments without 

significant differences among the five 

tested groups. Meanwhile, except for M 

(%), all WBCs constituents showed no 

significant difference among the five 

tested groups. This could be indicator for 

the positive effect of using DDGs in 

rabbit diets on their health status and 

resistance. In this concern, Upendra and 

Yathiraj (2003); Miazzo et al. (2005) and 

Morales (2007) reported that the 

immunity of animals is expected to 

increase when DDGS used in their diets 

due to it contains manano-

oligosaccharides in the yeasts wall, 

together with the contribution of 

nucleotides of the yeasts DDGS without 

mycotoxins. 

Cholesterol content was significantly 

(P<0.01) decreased than the control, while 

triglycerides was reduced in the diets 

contained DDGs with and without CA, but 

without significant differences than the 

control. Liver enzymes (AST and ALT) 

significantly reduced in the four 

experimental groups fed DDGs with and 

without CA compared to the control group. 

In this concern, Gabr et al. (2008) found 

that TP, TC, AST and ALT were not 

significantly affected by feeding diets 

contained 10, 15 and 20% DDGS. 

Moreover, Awad et al. (2011) reported that 

plasma parameters of Domyati Ducks were 

not afflicted by using of DDGS (0, 10, 20 

and 30%) in their diets. They attributed this 

negative effect of DDGS on cholesterol to 

the low amount of soluble fiber present in 

the DDGS diets. Also, Gabr et al. (2008) 

found that cholesterol was not significantly 

affected by feeding diets contained 10, 15 

and 20% DDGS in rabbit diets. Jia et al. 

(2009) found that addition of sorghum 

DDGS to the diets reduced plasma 

cholesterol in hamsters. Also, Awad et al. 

(2011) found that plasma total cholesterol 

was decreased by 9.19, 18.10 and 20.76 

% for the groups fed diet contained 10, 20 

and 30% DDGS as compared to control, 

respectively in Domyati laying ducks.  

Kaya and Tarkan (2012) demonstrated 

that blood plasma total TG values were 

lower than control in broiler fed 5, 10 and 

15 % DDGS. They also indicated that 

plasma total TG values were lower than 

the TG values found in the blood serum 
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of ducks fed diets supplemented with 0, 

6, 12 and 18% DDGS by Awad et al. 

(2011). However, Kimura (2005) found 

that the blood plasma TG concentration 

clearly decreased after feeding DDGS. On 

the contrary, Bor-Ling et al. (2011) found 

that plasma total TG was not impacted by 

the dietary treatments 0, 6, 12 and 18 % 

DDGS in laying hens.  

Carcass characteristics:  

Regarding the effect of using DDGs in the 

diets of the experimental rabbits on carcass 

characteristics and yield, data in Table (8) 

revealed generally that the inclusion of 

40% DDGs with and without CA addition 

significantly (P<0.01) surpassed the control 

group and that received 50% DDGs with 

and without CA addition in LBW and 

slaughtering weight (g).  

While, slaughtering yield (as % of LBW 

) was not significantly differed among the 

five tested groups. Feeding rabbits with 

50% DDGs with and without CA produced 

significant (P<0.05) higher carcass weight 

(eviscerated weight, g) than that recorded 

with the control and 40% DDGs diets. 

Fore-, back-quarters and trunk increased in 

DDGs diet groups than the control and 

adding CA to those diets significantly the 

three component yield in general. Although 

giblets weight (g) significantly (P<0.01) 

increased in the DDGs diet groups than the 

control, the giblets (%) yield was 

significantly (P<0.01) reduced than the 

control ones. Moreover, dressing 

percentage significantly (P<0.01) decreased 

in the 40% DDGs group with and without 

adding CA. While it increased significantly 

(P<0.01) in the 50% DDGs groups with 

and without CA addition compared to the 

control group. 

Similar trends were recorded by Hussein 

and EL Desoky (2011) who reported that 

eviscerated carcass, total edible parts as 

well as abdominal fat % insignificantly 

increased with increasing DDGs and zylam 

addition (0.5/Kg diet) than the control 

group of NZW growing period (14 weeks).   

In this concern, Piles et al. (2000); Dalle 

(2002) and Gondret et al. (2002) 

hypothesized that the age of the rabbits at 

slaughtering is one of the factors that may 

influence on the carcass means. Similarly, 

Metzger et al. (2003) reflect that measuring 

carcass characteristics with its relevant 

body weight is more imperative, since it is 

a relevant influencing factor on the carcass 

parts’ weight variation. In agreement with 

the results obtained in the present study 

Gabr et al. (2008); Gilbert (2013) and 

Ysnagmy et al. (2013) who found that the 

inclusion of DDGS in rabbits diets up to 

20% is possible without altering the carcass 

yield. 

Mader et al. (2009) stated that higher size 

of the vital organs could be an indicator of 

higher basal metabolism, with possible 

growth and feed use affection. This is clear 

in the present work especially with adding 

CA to the DDGs containing diets than the 

control. However, this can explain the 

reduction of the DWG (g) of rabbits fed 

50% of DDGs with and without CA 

addition. Mohamed et al. (2013) concluded 

that, although carcass yield and dressing 

percentage tended to be lower than other 

treatments, the use of DDGS up to 40% in 

NZW rabbit diets had no declined effects 

on their growth performance and carcass 

traits.  

Economic efficiency: 

Table (9) indicated that FI of does 

significantly (P<0.05) TFI during its 

pregnancy and suckling periods which 

raised significantly (P<0.01) the total feed 

cost especially with adding CA.  

This negatively affected (P<0.01) the net 

return of does and accordingly reduced the 

economic efficiency of using DDGs in their 

diets at both 40 and 50% either with or 
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without CA addition. Regarding the use of 

40% DDGs levels without CA addition in 

the diets of the growing rabbits, the results 

showed that although the net return 

significantly (P<0.01) improved over the 

control and 50% DDGs diets, the level of 

50% DDGs and CA addition with both 

DDGs diets was not economically 

benefited. 

In this regard, Youssef et al. (2012) 

concluded that the inclusion of DDGS up to 

30% in the growing-fattening rabbit diets 

resulted in improved its performance and 

EE. Also, Mohamed et al. (2013) found 

that digestibility coefficients of nutrients 

and growth performance as well as 

economic efficiency were not significantly 

deteriorated by adding DDGS in NZW 

rabbit diets from 10 up to 40%. Moreover, 

Hussein and EL Desoky (2011) concluded 

that DDGS can be used in growing NZW 

rabbit diets economically up to 28% 

without negative effects on growth 

performance and animals' health. 

On the other hand, Youssef et al. (2017) 

found that increasing inclusion levels of 

DDGS up to 20% in the diet of laying hens 

improves net return per hen and EE 

compared to the control and referred this 

effect back to the decreased feed 

consumption and feed cost. Moreover, El-

Abd (2017) showed that the highest EE 

values were obtained with Japanese quail 

fed diets contained DDGS replaced 50 and 

100% of yellow corn. Similarly, Choi et al. 

(2008) concluded that the cost of feed 

decreased as increasing DDGS levels in 

broiler diets without negative effects on 

their performance. 

 

 

 

 

 

 

It could be concluded that DDGs can be 

used safely in the diets of mature rabbit 

does and bucks up to the level of 40% 

with adding CA. But, from economic 

point of view without adding CA, since 

its addition raise the feed cost and 

reduced the net return and accordingly 

gave lower economic efficiency than the 

control for both does and growing rabbits. 
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Table (1): Composition and calculated analysis of the does tested diets. 

Ingredients 
T1 

(Control) 

T2 

(40% 

DDGs) 

T3 

(50% 

DDGs) 

T4 

(40% 

DDGs plus 

CA) 

T5 

(50% DDGs 

plus CA) 

Yellow corn 6 0 0 0 0 

Barley grain 23 26 25 26 25 

Wheat bran 22.5 5 0 5 0 

Soy bean meal (44 %) 17 4 0 4 0 

Alfalfa  hay 23 7.5 7.5 7.5 7.5 

Mint straw 5 14 14 14 14 

DDGs
(1) 

0 40 50 40 50 

Citric acid (CA) 0 0 0 1.0 1.0 

Di-calcium phosphate 1.3 1.3 1.3 1.3 1.3 

Limestone 1.5 1.5 1.5 0.5 0.5 

Sodium chloride  0.4 0.4 0.4 0.4 0.4 

Mineral-vitamin premix
(2)

   0.3 0.3 0.3 0.3 0.3 

Total 100 100 100 100 100 

Calculated analysis
(3)

: 

Crude protein % 18.30 18.32 18.32 18.32 18.32 

DE (Kcal / kg)  2773.65 2773.25 2785.25 2773.25 2785.25 

Crude fiber % 12.37 12.35 12.30 12.35 12.30 

Calcium %  1.29 1.07 1.07 0.69 0.69 

T. Phosphorus %  0.50 0.45 0.44 0.45 0.44 
(1)

 DDGs: Corn distillers dried grains with solubles (3035 DE; 26.3% CP; 9% EE; 8.1% CF; 0.14% Ca; 

0.73% T.P.; 0.3% A.P.; 0.66% Lysine; 0.51% Methionine and 0.89% Methionine plus Cystine. 
(2)

 One kilogram of mineral–vitamin premix provided: Vitamin A, 150,000 UI; Vitamin E, 100 mg; 

Vitamin K3, 21mg; Vitamin B1, 10 mg; VitaminB2, 40mg; Vitamin B6, 15mg; Pantothenic acid, 100 

mg; Vitamin B12, 0.1mg; Niacin, 200 mg; Folic acid, 10mg; Biotin, 0.5mg; Choline chloride, 5000 

mg; Fe, 0.3mg; Mn, 600 mg; Cu, 50 mg; Co, 2 mg; Se, 1mg; and Zn, 450mg.  
(3)

 Calculated analysis according to feed composition tables for rabbits' feedstuffs used by De Blas 

and Mateos (2010). 
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Table (2): Composition and calculated analysis of the growing rabbits tested diets. 

Ingredients 
T1 

(Control) 

T2 

(40% 

DDGs) 

T3 

(50% 

DDGs) 

T4 

(40% 

DDGs plus 

CA) 

T5 

(50% 

DDGs plus 

CA) 

Yellow corn 6 0 0 0 0 

Barley grain 23 26 25 26 25 

Wheat bran 22.5 5 0 5 0 

Soy bean meal (44 %) 17 4 0 4 0 

Alfalfa  hay 23 7.5 7.5 7.5 7.5 

Mint straw 5 14 14 14 14 

DDGs
(1) 

0 40 50 40 50 

CA 0 0 0 1.0 1.0 

Di-calcium phosphate 1.3 1.3 1.3 1.3 1.3 

Limestone 1.5 1.5 1.5 0.5 0.5 

Sodium chloride  0.4 0.4 0.4 0.4 0.4 

Mineral-vitamin premix
(2)

   0.3 0.3 0.3 0.3 0.3 

Total 100 100 100 100 100 

Calculated analysis
(3)

: 

Crude protein % 18.30 18.32 18.32 18.32 18.32 

DE (Kcal / kg)  2773.65 2773.25 2785.25 2773.25 2785.25 

Crude fiber % 12.37 12.35 12.30 12.35 12.30 

Calcium %  1.29 1.07 1.07 0.69 0.69 

T. Phosphorus %  0.50 0.45 0.44 0.45 0.44 
(1)

 DDGs: Corn distillers dried grains with solubles (3035 DE; 26.3% CP; 9% EE; 8.1% CF; 

0.14% Ca; 0.73% T.P.; 0.3% A.P.; 0.66% Lysine; 0.51% Methionine and 0.89% Methionine 

plus Cystine. 
(2)

 One kilogram of mineral–vitamin premix provided: Vitamin A, 150,000 UI; Vitamin E, 100 

mg; Vitamin K3, 21mg; Vitamin B1, 10 mg; VitaminB2, 40mg; Vitamin B6, 15mg; 

Pantothenic acid, 100 mg; Vitamin B12, 0.1mg; Niacin, 200 mg; Folic acid, 10mg; Biotin, 

0.5mg; Choline chloride, 5000 mg; Fe, 0.3mg; Mn, 600 mg; Cu, 50 mg; Co, 2 mg; Se, 1mg; 

and Zn, 450mg.  
(3)

 Calculated analysis according to feed composition tables for rabbits' feedstuffs used by De 

Blas and Mateos (2010). 
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Table (3): Effect of using different levels of DDGs with and without CA in the diets on 

some reproductive and productive traits of Black Baladi rabbit does. 

Reproductive & 

Productive parameters 

Experimental groups 

T1 T2 T3 T4 T5 SEM Sig. 

NSC 2.3 2.0 2.3 1.3 2.0 0.24 0.1875 

PI (days) 55 54 56 45 57 2.79 0.1519 

LS 
At birth 5.3 6.6 5.5 7.9 6.1 0.60 0.1159 

35 days 5.0 6.0 5.0 7.3 5.7 0.55 0.1168 

LW (g) 
At birth 247.0

c 
255.0

b 
259.0

ab 
289.0

a 
276.0

b
 9.82 0.0052 

35 days 2650.00
c 

3186.00
b 

2693.75
c 4411.32

a 
3138.19

 
411.2 0.0385 

LWG (g) 0-35 days 2403.00
c 

2931.00
b 

2434.75
c 4122.32

a 
2862.19

ab 
402.8 0.0163 

MR (%) 0-35 days 5.66
c 

9.09
a 

9.09
a 

7.59
ab 

6.56
b
 0.88 0.0282 

Means in the same raw with different superscripts are significantly different. 

Sig. = Probability value SEM = Standard error of mean    NSC = Number of services per 

conception 

PI = Parturition interval LS = Litter size       LW = Litter weight     LWG=Litter weight gain 

MR = Mortality ratio NS = Not significant        

 

Table (4): Effect of using different levels of DDGs with and without CA in the diets on 

semen traits of Black Baladi rabbit bucks. 

Parameters 
Experimental groups 

T1 T2 T3 T4 T5 SEM Sig. 

Ejaculate volume (ml) 0.75
b 

0.86
a 

0.77
b 

0.89
a 

0.79
b 

0.03 0.0003 

Motility (%) 65.53
c 

71.83
a 

68.60
b 

75.33
a 

70.50
ab 

2.11 0.0069 

Abnormal sperm (%) 13.91
a 

11.00
b 

13.80
a 

9.82
c 

13.20
ab 

1.06 0.0000 

Live sperm (%) 74.87
c 

81.97
b 

75.93
bc 

85.67
a 

78.10
b 

2.58 0.0004 

Dead sperm (%) 25.13
a 

18.03
b 

24.07
b 

14.33
c 

21.90
ab 

2.58 0.0004 

Total mass (5/5) 3.00
c 

3.67
b 

3.33
b 

4.67
a 

3.33
bc 

0.37 0.0367 

Sperms' concentration (x10
6
/ml) 170.39

d 
192.10

b 
177.22

cd
 198.15

a 
181.61

c 
6.47 0.0003 

Means in the same raw with different superscripts are significantly different. 

Sig. = Probability value   SEM = Standard error of mean  NS = Not significant 

 

Table (5): Effect of dietary levels of DDGs with and without CA on live body weight 

(LBW) and daily weight gain (DWG) of Black Baladi growing rabbits. 

Experimental 

groups 

LBW (g) DWG (g) 

5 8 11 5-8 8-11 5-11 

T1 530 1007.0 1140.0
c 

22.71
c 

20.61
b 

21.66
bc 

T2 470 1111.5 1578.0
ab 

25.78
ab 

22.21
b 

23.99
b 

T3 550 1034.0 1447.6
ab 

23.04
b 

19.69
c 

21.36
c 

T4 475 1127.0 1668.0
a 

26.28
a 

25.76
a 

26.02
a 

T5 530 1028.0 1470.0
b 

23.71
b 

21.04
ab 

22.37
bc 

SEM 12.04 17.98 66.63 0.54 0.79 0.64 

Sig. NS 0.1977 0.0046 0.0058 0.0000 0.0000 
Means in the same column with different superscripts are significantly different. 

Sig. = Probability value  SEM = Standard error of mean  NS = Not significant 



El-Deeb, M.M.
*1

et al. 

382 
 

 

Table (6): Effect of dietary levels of DDGs with and without CA in the diets on body 

weight gain (BWG, gm), daily feed intake (DFI, gm/day) and feed conversion ratio (FCR, 

%) during the experimental period of growing Black Baladi rabbits. 

 

Parameters 
Experimental groups 

T1 T2 T3 T4 T5 SEM Sig. 

BWG At 11 weeks 

(gm) 
910

cd 
1008

b 
897.6

d 
1093

a 
940

c 

27.04 
0.0046 

Total FI (gm/rabbit) 3730 3750 3514 3970 3760 53.87 NS 

FCR (%) 4.09
a 

3.72
c 

3.91
ab 

3.63
c 

4.00
b 

0.08 0.0322 

Means in the same raw with different superscripts are significantly different. 

Sig. = Probability value  SEM = Standard error of mean   

NS = Not significant 

   

Table (7): Effect of dietary levels of DDGs with and without CA in the diets on some 

blood parameters of growing Black Baladi rabbits. 

 

Parameters 
Experimental groups 

T1 T2 T3 T4 T5 SEM Sig. 

RBCs (x10
6
) µL 5.4

c
 5.9

b 
5.0

d 
6.3

a 
5.6

bc 
0.28 0.0223 

HCT (%) 34.6 34.3 29.03 33.5 30.5 1.43 0.1366 

Hemoglobin (Hb, g/dl) 11.9 12.2 12.7 12.8 12.4 0.21 0.0707 

WBCs (x10
3
) µL 6.0

d 
7.1

b 
6.5

c 
7.8

a 
6.3

c
 0.41 0.0067 

Lymphocytes (L, %) 37.3 42.7 38.7 42.0 43.7 1.58 0.1060 

Neutrophils (N, %) 55.7 53.7 56.7 54.7 54.3 0.69 NS 

Monocytes (M, %) 6.7
a 

2.0
c 

3.3
b 

2.3
c 

1.7
d 

1.18 0.0033 

Eosinophils (E, %) 0.3 1.7 1.3 0.7 0.3 0.36 NS 

Total protein (TP, g/dl) 5.1
cd 

5.6
b 

5.4
bc 

6.4
a 

5.3
c 

0.29 0.0193 

Albumin (Alb, g/dl) 3.2 3.5 3.0 3.7 3.3 0.16 0.1750 

Total cholesterol(TC,mg/dl) 162.0
a 

143.7
d 

157.0
b 

135.7
e 

150.0
c 

6.03 0.0003 

Triglycerides (TG, mg/dl) 129.1 132.0
 

115.1 114.5 114.6 5.04 NS 

AST (U/L) 9.0
a 

4.7
c 

6.7
ab 

6.0
b 

5.7
b 

0.93 0.0288 

ALT (U/L) 11.6
a 

8.5
b 

6.1
c 

4.8
d 

10.0
a 

1.60 0.0018 
Means in the same raw with different superscripts are significantly different. 

Sig. = Probability value  SEM = Standard error of mean NS = Not significant  
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Table (8): Carcass characteristics and carcass yield (% carcass weight) of Black Baladi 

rabbits fed different levels of DDGs with and without CA. 

Parameters 
Experimental groups  

Sig. T1 T2 T3 T4 T5 SEM 

Live body weight (g) 1138.3
cd 

1448.3
b 

1128.3
d 

1581.7
a 

1200.0
c 

117.96 0.0182 

Slaughtering weight (g) 

% 

898.3
c 

1178.3
b 

898.3
c 

1268.3
a 

966.7
c 

98.64 0.0162 

78.92 81.36 79.62 80.19 80.56 0.53 NS 

Eviscerated weight   (g) 527.0
c 

666.7
b 

602.3
bc 

778.0
a 

796.8
a 

66.27 0.0262 

Fore-quarters,  g 

% 

176.7
e 

208.3
b 

195.0
c 

241.7
a 

188.3
d 

14.41 0.0234 

26.68
a 

25.79
b 

25.92
b 

25.77
b 

19.75
c 

1.64 0.0243 

Back quarters,  g 

% 

153.3
 

198.3
 

183.3
 

213.3
 

185.0
 

12.82 0.1958 

23.15
b 

24.55
a 

24.37
a 

22.74
c 

19.40
d 

1.20 0.0086 

Trunk weight,  g 

% 

83.3
d 

115.0
b 

111.7
b 

165.0
a 

96.7
c 

17.91 0.0086 

12.58
c 

14.24
b 

14.85
b 

17.59
a 

10.14
d 

1.59 0.0238 

Liver weight,    g 

% 

50.0
c 

74.3
a 

50.0
c 

66.7
b 

55.0
c 

6.27 0.0236 

7.55
c 

9.20
a 

6.65
d 

7.11
b
 5.77

e 
0.73 NS 

Kidney weight, g 

 % 

9.0 12.3
 

12.3
 

15.3
 

12.3
 

1.29 0.0674 

1.36
c 

1.52
b 

1.63
a 

1.63
a 

1.29
c 

0.09 0.0142 

Heart weight,    g 

  % 

6.3
c 

5.0
d 

10.3
a 

5.0
d 

7.3
b 

1.27 0.0033 

0.95
b 

0.62
d 

1.37
a 

0.53
d 

0.77
c 

0.19 0.0102 

Spleen weight,  g 

% 

3.0 3.3 3.7 3.3 2.3 0.30 0.0952 

0.45 0.41 0.49 0.35 0.24 0.06 NS 

Head weight,      g 

 % 

70.0 68.3 73.3 81.7 75.0 3.01 0.0713 

10.57
a 

8.46
cd 

9.74
b 

8.71
c 

7.87
d 

0.62 0.0142 

Internal offal's weight, g      285.0
d 

461.7
a 

235.0
d 

416.7
b 

323.3
c 

53.95 0.0162 

Giblets weight,   g 

% 

135.3
a 

141.0
d 

150.0
c 

160.0
a 

156.7
b 

6.00 0.0188 

20.43
a 

17.46
bc 

19.94
b 

17.06
c
 16.43

d
 1.04 0.0004 

Dressing % 
@

 58.18
cd 

55.77
d 

66.68
b 

59.30
c 

79.46
a 

5.55 0.0050 
Means in the same raw with different superscripts are significantly different.  
@

 Dressing percentage = 100 x (Carcass weight + Giblets weight) / Live body weight,  

Where,  Giblets weight = Liver weight + Heart weight + Kidneys  weight) / Live body weight x 100. 

Sig. = Probability value  SEM = Standard error of mean   NS = Not 

significant   
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Table (9): Economic efficiency of using different levels of DDGs with  and without CA 

in Black Baladi rabbit diets. 

Parameters Treatments 

 
T1 T2 T3 T4 T5 SEM Sig. 

Economic efficiency for does 

Total feed intake (Kg/doe)
1
 9.460

c 
10.570

b 
9.750

c 
12.750

a 
10.500

b 
0.74 0.0412 

Total weight rabbits (Kg/doe) 2.650
e 

3.186
b 

2.694
d 

4.411
a 

3.138
c 

0.41 0.0136 

Price/kg feed (L.E) 5.45
c 

5.82
b 

5.91
b 

7.21
a
 7.30

a 
0.49 0.0112 

Total feed cost (L.E)
2 

51.56
d 

61.52
c 

57.62
dc 

91.92
a 

76.65
b 

9.43 0.0002 

Price/kg live body weight (L.E) 35 35 35 35 35   

Total return (L.E)
3 

92.75
c 

111.51
b 

94.29
c 

154.38
a 

111.40
b 

14.37 0.0061 

Net return (L.E)
4
 41.19

c 
49.99

b 
36.67

d 
62.46

a 
34.75

e 
6.57 0.0021 

Economic efficiency (EE)
5 

0.80
a 

0.81
a
 0.64

b 
0.68

b 
0.45

c 
0.08 0.0082 

Economic efficiency for growing rabbits 

Total feed intake (Kg/rabbit)
6 

3730
 

3750
 

3514
 

3970
 

3760
 

53.87 NS 

Total weight gain (Kg/rabbit) 0.910 1.008 0.898 1.093 0.940 0.03 NS 

Price/kg feed (L.E) 5.45
c 

5.82
b 

5.91
b 

7.21
a 

7.30
a 

0.29 0.0114 

Total feed cost (L.E)
2 

20.32 21.82 20.76 28.62 27.44 1.31 NS 

Price/kg live body weight (L.E) 35 35 35 35 35   

Total return (L.E)
7 

31.85
c 

35.28
b 

31.42
c 

38.25
a 

32.90
bc 

0.95 0.0345 

Net return (L.E)
4 

11.53 13.46 10.66 9.63 5.46 0.99  

Economic efficiency (EE)
5 

0.57 0.62 0.51 0.34 0.20 0.06  
Means in the same raw with different superscripts are significantly different. 

Sig. = Probability value  SEM = Standard error of mean   NS = Not significant 

1- Total feed intake (Kg/doe) = Pregnant doe daily feed intake x 30 days) + (Lactating doe daily 

feed intake x 35 days). 2- Total feed cost (LE) = Total feed intake (Kg) x price / Kg feed (LE). 

3- Total return / doe (LE) = Total weight rabbits / doe (Kg) x price / Kg live body weight (LE). 

4- Net return / doe or growing rabbit (LE) = Total return / doe or growing rabbit (LE) – Total 

feed cost /doe or growing rabbit (LE). 5- Economic Efficiency (E.E) = Net return per doe or 

growing rabbit (LE) / Total feed cost per doe or growing rabbit (LE). 6- Total feed intake 

(Kg/rabbits) = Daily feed intake x 63 days. 7- Total return/ rabbits (LE) = Total weight gain / 

rabbits (Kg) x price / Kg live body weight (LE). 
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 الملخص العرتى

نٌاتج تقطير حثٌب األررج تالسٌائل على األداء التناسلي عالئق تأثير إضافح حمض الستريل إلى 

  لألرانةًاإلنتاجي 

  –مالك منصٌر تشاره  - محمذ الرازق عثذ نيلو - العسب منير أحمذ- ىاني نثيل فييم  - *محمذ محمذ الذية

 مٌافي عثذه أيمن

 .ٚاٌذٚاخٓ ، ِشوض اٌبحٛد اٌضساع١ت ، ٚصاسة اٌضساعت ، اٌذلٟ ، خ١ضة ، ِصش ٟاٌح١ٛأ اإلٔخاجِعٙذ بحٛد  

اٌخٕاسٍٟ  ِع أٚ بذْٚ حاِض اٌسخش٠ه عٍٝ األداء DDGs٘زٖ اٌذساست ِعشفت حأث١ش حغز٠ت ِسخ١٠ٛٓ ِٓ اسخٙذفج 

روًشا فٟ  51اٌخدشبت خّست عشش أٔثٝ ٔاضدت ٚ فٟ اٌدضء األٚي ِٓ اإلٔخاخٟ ٌألسأب اٌبٍذٞ األسٛد. اسخخذَ ٚ

خُ عٍٝ اٌخٛاٌٟ. بعذ رٌه ، حُ  522±  0022خُ ٚ  522±  0922حٟ اٌدسُ اٌٚصْ أشٙش بّخٛسط  8ٚ  7عّش 

أساب١ع ِٓ إٌّٛ  6أساب١ع ٚاسخّش ٌّذة  1خُ بعّش  50±  155ٚصْ حٟ ٠بٍغ بّخٛسط ِٓ إٌخاج أسٔبًا  51اسخخذاَ 

إٌظاَ اٌغزائٟ األساسٟ بذْٚ : T1اٌعالئك اٌّخخبشة  عٍٝحخٝ اٌشبع اٌّدّٛعاث . حُ حغز٠ت أسبًٛعا( 1-55)

DDGs اٌّماسٔت( ، )T2 ٞٛ52عٍٝ : ع١ٍمت ححخ :DDGs   ،T312حخٛٞ عٍٝ : ع١ٍمت ح:DDGs   ،T4  ع١ٍمت

حاِض % DDGs  +5% 12: ع١ٍمت ححخٛٞ عٍٝ T5% حاِض سخش٠ه ٚ DDGs  +5 :52 ححخٜٛ عٍٝ

 .اٌسخش٠ه

عٕذ اٌٛالدة  اٌبطٓحدُ ٚعٍٝ بعض اٌصفاث اٌخٕاس١ٍت حّض اٌسخش٠ه ِع اٚ بذْٚ   DDGs ٌمذ اثشث حغز٠ٗ

ِع   DDGs:52فٟ ِدّٛعت ( تغ١ش ِع٠ٕٛبفشٚق ) ١تاٌٛصٔاٌض٠ادة ٚاٌفطاَ. ب١ّٕا ححسٓ ٚصْ اٌّٛا١ٌذ ِع٠ٕٛا ٚ

، ٌىٕٗ أخفض ِع  DDGsحاِض اٌسخش٠ه عٕذ اٌٛالدة ٚاٌفطاَ. صاد ِعذي اٌٛف١اث بشىً ِعٕٛٞ فٟ ِدّٛعاث 

 حاِض اٌسخش٠ه+  DDGs: 52 ِع.حذد ححسٓ  صفاث خٛدة اٌسائً إٌّٛٞ ححسٕج حاِض اٌسخش٠ه. إضافت 

اٌعٍف اسخٙالن ٚصْ اٌدسُ اٌحٟ ٚص٠ادة اٌٛصْ ا١ِٛ١ٌت ٌألسأب إٌا١ِت باسخخذاَ حاِض اٌسخش٠ه. صاد ِعذي فٟ 

بذْٚ  DDGs: 52 ِع  (P<0.01)ِع٠ٕٛا  اٌغزائٟخح٠ًٛ اٌا١ٌِٟٛ / األسأب بشىً غ١ش ِعٕٛٞ ٚححسٕج ٔسبت 

 حأث١ش إ٠دابٟ عٍٝ ِما١٠س دَ األسأب ٚأٚصاْ اٌزبح أ٠ًضا. DDGsِٚع حاِض اٌسخش٠ه. واْ ٌعالئك 

: ِع إضافت حاِض اٌسخش٠ه 52ٕا١ِت حخٝ فٟ إٌظاَ اٌغزائٟ ٌألسأب إٌاضدت ٚاٌ DDGsأْ اسخخذاَ سخٕخح ٔ

 اإلٔخاخ١ت ٌألسأب.اٌخٕاس١ٍت ِٚف١ذ فٟ اٌصفاث 

 

 

 

 

 

 

 

 

 

 

 

 


