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SUMMARY 
 
 Present study investigated the effect of adding either commercial or natural probiotics to broilers 
diets on growth performance, nutrients digestibility and economical efficiency. Avi-Bac (a probiotic 
product of concentrated lactic acid bacteria and enzymes) was used as a commercial probiotic, while 
fresh skimmed milk and whey were used as a natural probiotics.  
 Nine hundred one-day-old unsexed Hubbard broiler chicks were randomly distributed into 6 
experimental groups, of 150 broilers, with 3 replicates for each treatment group. 
 All diets were formulated to contain the tested levels of both commercial and natural probiotics and 
were fed in a mash form. The experimental diets were fed in 2 phases: grower (1-4 wk) and finisher   
(5-6 wk). Avi-Bac was used at level of 0.1%, while skimmed milk or whey were added at levels of 0.5 or 
1.0% of the diet. Water and feed were offered ad-libitum throughout the experimental period, which 
lasted 6-weeks.  
 Broilers receiving the diets supplemented with commercial and natural probiotics showed 
significantly (P<0.05) improved growth performance including body weight, body weight gain, feed 
intake and feed conversion ratio (FCR) compared with those fed the basal diet (control). Broilers fed 
1% whey diet consumed more feed (P<0.05) and had greater body weight gain than the control group. 
Feed/gain ratio improved significantly (P<0.05) with 1% whey diet compared with the control. The 
digestibilities of organic matter (OM), crude protein (CP), ether extract (EE) and nitrogen free extract 
(NFE) and nitrogen balance increased with 1% whey supplementation. However, there was no 
significant difference (P>0.05) in crude fiber digestibility. Also, the data showed that adding both 
natural or commercial probiotics to broiler diets improved the average values of calculated 
economical efficiency. 
 The obtained results indicated that natural or commercial probiotic can be used as a growth 
promoter in broiler diets and it can improve performance, nutrient digestibility and economic 
efficiency of broilers. 
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INTRODUCTION 
 
 In poultry industry, antibiotics are used 
worldwide with the objective of improving 
growth performance and prevention of 
diseases. However, repeated use of antibiotics 
in poultry diets resulted in severe problems 
like resistance of pathogen to antibiotics, 
accumulation of antibiotics residue in animal 
products and environment, imbalance of 
normal microflora, and reduction in beneficial 
intestinal microflora (Barton, 2000). These 
concerns resulted in severe restriction or total 
ban on the use of antibiotics in animal and 
poultry industry in many countries. As a result, 
the poultry industry must focus on alternative 
to antibiotics for maintaining health and 
performance under commercial conditions.  
 Probiotics refer to a group of non-
pathogenic organisms that, when administered 
in sufficient amount, are known to have 
beneficial effects on health of the host 

(Mountzouris, et al., 2007). Several studies 
reported beneficial effect of probiotics on  
growth performance (Kim et al., 2011),  
nutrient retention (Shim et al., 2010), gut 
health (Awad et al., 2010), intestinal 
microflora (Mountzouris et al., 2010), reduced 
the susceptibility to diseases (Mulder et al., 
1997), enhanced immunity function (Molnár et 
al., 2011), and improved carcass yield and 
quality in poultry (Bielecka et al., 2010). 
 Probiotics used in broilers include 
Lactobacillus, Bifidobacterium, Bacillus, 
Streptococcus, Pediociccus, Enterococcus, and 
yeast such as Saccharomyces cerevisiae and 
Saccharomyces boulardii (Kabir, 2009). While 
the functionality of probiotics depends on their 
ability to survive and colonize the 
gastrointestinal tract, the resistance of cells to 
bile acids is a property that is necessary 
(Taranto et al., 2006). However, many studies 
have indicated that probiotic bacteria may not 
survive in sufficient numbers when they pass 
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through the gastrointestinal tract in in-vitro test 
(Maragkoudakis et al., 2006). It was proposed 
that the consumption of live microorganisms 
(mainly lactic acid bacteria) could improve 
intestinal health and the well-being of the host 
(Li et al., 2008). 
 Skimmed milk was used as the suspension 
medium because of its strong effect on the 
stability of probiotic bacteria (Sodini et al., 
2002). It showed that broiler chicks can be fed 
on Lactobacillus bulgaricus strain from 
skimmed milk as a growth promoter to 
improve performance, nutrient digestibility and 
antibody production under hot and humid 
conditions which prevail in the tropics (Apata, 
2008).  
 Whey, the liquid remaining from cheese or 
manufacturing and casein production, is one of 
the most valuable protein sources in human 
food chain. In spite of its balanced nutrients, 
liquid whey is disposed of as a waste product, 
leading to environmental pollution, which is of 
great concern in many counties (Thivend, 
1977). Also, whey is produced in the process 
of milk acidification. Lactic acid bacteria 
breaks down lactose (milk sugar) into glucose 
and galactose, and then glucose is converted to 
L (+) lactic acid during lactic acid fermentation 
(Pijanowski, 1984).  
 It follows that both the level and form of 
whey supplementation may significantly affect 
broiler performance. Adding whey to diets 
resulted in linear increase in body weight gain 
and nitrogen retention in broiler chickens 
(Kermanshahi and Rostami, 2006), and 
significantly improved digestibility of protein 
and fat, feed to gain ratio, and increased 
absorption of minerals like, Ca, P, Cu, Fe and 
Mg (Cleaves and Salim, 1982).  
 The purpose of the present study was to 
investigate the effect of adding commercial 
probiotic (Avi-Bac) or natural probiotics 
(skimmed milk or whey) in broiler diets on 
growth performance, nutrient digestibilities, 
nitrogen retention and economical efficiency 
of broiler chicks. 
 
MATERIALS AND METHODS 
  
 The study was conducted at the 
Experimental Station of the Animal Production 
Department, Faculty of Agriculture, Cairo 
University. A total number of 900, one-day-
old, unsexed Hubbard broiler chicks, of nearly 
similar live body weight (45g) were used to 
study the effect of adding either commercial or 
natural probiotics on performance, nutrients 
digestibility and economical efficiency. Avi-
Bac was used as a commercial probiotic, while 
fresh skimmed milk and whey were used as a 
natural probiotics (Dairy Technology Unit, 
Faculty of Agriculture, Cairo University - 

Price free). Avi-Bac is a probiotic product of 
concentrated lactic acid bacteria and enzymes 
for use in poultry diets. Each gram of Avi-Bac 
contains 1.6 billion CFU lactic acid bacteria 
(ProByn International Inc.).  
 Birds were randomly assigned to 6-
treatments; each contained 150-birds in three 
replicates. Chicks were allocated in a littered 
floor poultry house in an open system under 
the same management conditions. Water and 
feed were offered ad-libitum and artificial 
lighting was provided 24-hours daily 
throughout the 6-weeks experimental period. 
All diets were formulated to contain the tested 
levels of both commercial and natural 
probiotics and were fed in mash form. Avi-Bac 
was used at level of 0.1%, while both skimmed 
milk or whey were added at levels of 0.5 or 
1.0% of the diet. Accordingly, there were 5-
experimental treatments plus a control diet as 
shown in Tables 1 and 2. 
 Vitamins, minerals and amino acids were 
added to cover the recommended requirements 
of broiler chicks according to the strain 
guidelines. Formulation of the experimental 
diets and their chemical composition are 
presented in Tables 1 and 2.  
 Live body weight (BW) and feed intake 
were recorded during the grower (1- 4 week) 
and finisher (5-6 week) periods. Body weight 
gain (BWG) and feed conversion ratio (FCR) 
were calculated for the same periods. At the 
end of the 42-day of age, 9-chicks from each 
treatment were chosen and randomly housed 
individually in metabolic cages to determine 
digestibility coefficients of nutrients.  
 Analysis of feed and dried excreta was 
done according to the official methods of 
A.O.A.C (1990). Nitrogen-free extract was 
calculated according to Abou-Raya and Galal 
(1971). Fecal nitrogen was determined 
according to Jakobsen et al. (1960). Finally, all 
treatments were economically evaluated as 
total cost needed to obtain one kilogram body 
weight and the net revenue per unit of total 
cost. 
 All dada were subjected to a one-way 
analysis of variance using SAS programme 
(SAS, 2004). Variables having significant 
differences (P<0.05) were compared using 
Duncan’s multiple range test (Duncan, 1955).  

 
RESULTS AND DISCUSSION 
 
Broiler performance: 
  Body weight and body weight gain: 
 Effects of experimental treatments on body 
weight and body weight gain were significant 
(P<0.05) at the end of grower and finisher 
periods (Table 3). Body weight, at the 
beginning of the experiment, did not 
significantly vary among groups (P>0.05). 
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Compared with the control, probiotic 
supplementation (Avi-Bac, skimmed milk or 
whey) significantly improved body weight and 
body weight gain during the grower, finisher, 
and overall periods. The group that received 
1% whey (T6) recorded the best body weight 
and body weight gain in grower, finisher, and 
overall periods. Improvement in body weight 
gain due to feeding of 1% whey was 16, 14.60 
and 15.24% at grower, finisher and overall 
periods, respectively. However, there was no 
significant difference (P>0.05) in body weight 
and body weight gain at the end of each period 
among dietary treatments (T2, T3, T4 and T5) 
which fed on diets supplemented with 
probiotics. These results agreed with those of 
Shim et al., (2010), Wang and Gu (2010), and 
Kim et al. (2011), who concluded that adding 
probiotic (Lactobacillus) to broilers diet 
caused a significant improvement in their 
weight.  
 In general, data on growth response 
showed that Lactobacillus (LB) from skimmed 
milk produced significant improvements over 
the control group. These observations 
confirmed previous findings that dietary 
supplementation with LB cultures improved 
the performance of chickens (Apata, 2008). 
The enhanced growth with LB may be partly 
attributed to the colonization of the 
gastrointestinal tract of the chicks, which 
improved the digestion of essential nutrients. 
However, it is known that nutrients, especially 
protein, metabolized by microflora are not 
utilized by the host. Thus it possible that 
skimmed milk usage as a medium to ensure 
stability of the probiotic might have stimulated 
proteolytic or protein digestion activity, 
thereby contributing to the improvement in 
nutrient digestion.  
 Birds offered whey in diets from 2-weeks 
of age, performed better, and had significantly 
greater body weight (P<0.05) compared to 
control, and birds offered whey as drinking 
liquid (Shariatmadari and Forbes, 2005). Whey 
has been known to be a source of unidentified 
factor (UGF) and is routinely used in poultry 
diets (Susmel et al., 1995). Researchers 
attributed the UGF of whey to its balanced 
amino acids (Al-Ubaidi and Bird, 1964), high 
protein efficiency ratio (Susmel et al., 1995), 
rich source of water soluble vitamins and 
minerals (Modler, 1982), and increased lactase 
enzymes which is lacking in poultry digestive 
system (Glusen et al., 2002).  Ahmad (2006) 
used whey as a substitute of antibiotics in 
considerable amounts and as growth promoters 
in broilers production. Wang and Gu (2010) 
showed that probiotic administration in feed at 
a certain concentration displayed a growth 
promoting effect and increased activities of 

protease and amylase. Based on these results, 
use of a probiotic supplement in broilers diet 
was recommended to stimulate productive 
performance. Growth rate tended to increase 
with dried whey supplementation, however it 
should be noted that this numerical increase in 
growth rate might have been influenced by the 
relatively higher feed intake (Samli et al., 
2007).     
 
  Feed intake and feed conversion ratio: 
 Birds fed diets supplemented with Avi-Bac, 
skimmed milk and whey showed higher feed 
intake and better FCR during grower (1-4 
week), finisher (5-6 week), and throughout the 
study period (1-6 week) compared to control, 
as shown in Table 3. During grower phase, 
feed intake of broilers in treatments T3 and T4 
were greater (P<0.05) compared with the 
control, but not different significantly between 
Avi-bac and whey treatments (T2, T5 and T6, 
respectively). As for FCR, the probiotic 
supplementation (T2 to T6) showed better value 
(P<0.05) than the control. Moreover, during 
finisher phase and overall periods, higher feed 
intake (P<0.05) and better FCR (P<0.05) were 
noticed in birds fed 1% whey than birds fed 
control diet.  
 Therefore, results from current study 
confirmed that supplementation commercial 
(Avi-Bac) and natural (skimmed milk and 
whey) probiotics in broiler diets improved feed 
intake and FCR. These results are in agreement 
with Khakesfidi and Ghoorchi (2006) who 
reported that inclusion of probiotic in broiler 
diets resulted in improvement in the average 
values of feed intake and FCR.  
 Improvement in growth performance and 
feed efficiency of broiler diets supplemented 
with different types of probiotics yielded 
cumulative effect of probiotic action including 
the improvement of feed intake and digestion 
(Shim et al., 2010), increased digestive 
enzyme activity and decreased ammonia 
production (Jin et al., 2000), maintained 
beneficial microbial population (Fuller, 1989), 
and caused an alteration gastrointestinal 
bacterial metabolism (Jin et al., 1997). All 
these changes  could improve the efficiency of 
feed consumed by birds. Partial improvement 
might be related to the beneficial the effect of 
lactose on gut microorganisms like increased 
Lactobacillus and Bifidobacteria population in 
the gut of the chickens (Kermanshahi and 
Rostami, 2006). Apata (2008) noticed that feed 
intake and feed/gain ratio with the LB-
supplemented from skimmed milk to broiler 
diets were significantly better than with the 
control diet. The addition of dried whey up to 
1% to poultry diets showed greatest amount of 
feed intake (P<0.05) and improvement in FCR, 
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due to increased presence of useful microbes in 
digestive system, which help to overcome 
harmful microbes. This would result in 
increased growth and FCR improvement 
(Radfar and Farhoomand, 2008; Aghaei et al., 
2010).   
 Overall, the beneficial effects of using 
probiotics on broiler performance were in 
agreement with a larger number of published 
studies using probiotics in broilers (Willis and 
Reid, 2008), compared with studied that 
reported lack of positive effects (Priyankarage 
et al., 2003). However, it was difficult to 
directly assess different studies using 
probiotics, because the efficacy of any given 
probiotic application depends on many factors 
such as species composition and viability, 
administration level, application method, 
frequency of application, overall composition 
of diets used, bird age, overall farm 
management and hygiene, the quantity of 
probiotic used, and environmental stress 
factors. 
 
Nutrients digestibility: 
 Birds fed diets supplemented with 1% 
whey (T6) recorded highly improved (P<0.05) 
apparent digestibility of OM, CP, EE and 
nitrogen balance; whereas, no difference 
(P>0.05) was noted on digestibility of CF and 
NFE, compared with the control, as shown in 
Table 4. Moreover, digestibility of CP was 
higher in birds fed diets supplemented with 
commercial or natural probiotics than birds fed 
control diet. No significant differences were 
detected between birds fed Avi-Bac or 1% 
whey on digestibility of OM, CP and NFE. 
These results   were similar to the finding of Li 
et al. (2008) who found that feeding broilers 
on diets supplemented with probiotic enhanced 
the digestibilities of many nutrients. Also, 
there were some reports showing that addition 
of whey up to 4% of the diet increased fat and 
protein digestibility (Susmel et al., 1995) and 
increased absorption of some minerals, like 
calcium and phosphorus (Al-Ubaidi and Bird, 
1964). 
 Probiotics showed beneficial effect on the 
host animal by improving its intestinal 
microbial balance (Fuller, 1989), through 
creating gut micro ecological conditions that 
suppress harmful microorganisms like 
Clostridium and Coliforms, and by favoring 
growth of  beneficial microorganisms like 
Lactobacillus and Bifidobacterium (Shim et 
al., 2010; Kim et al., 2011). In line with 
previous findings, birds fed diets with added B. 
subtilis LS 1-2 had lower Clostridium and 
Coliform counts compared to control diet. 
Suppression of harmful microorganisms 
resulted in better growth and metabolism of 
beneficial microorganism which might have 

improved the growth performance and 
apparent nutrients retention in the current 
study. A number of previous studies have 
demonstrated the potential of probiotics  in 
improving the beneficial bacteria and suppress 
potentially pathogenic bacteria in the intestine 
(Mountzouris et al., 2010). Also, these bacteria 
are beneficial for maintaining the integrity and 
function of the small intestine in the host bird 
(Jadamus, 2001), which then promotes 
absorption and transport of glucose, amino 
acids, Ca, P and other nutrients across the 
intestinal epithelium into blood circulation. 
 The enzymes protease and amylase play an 
important role in the fermentation of relative 
nutrient, ultimately on animal performance and 
health. As a result, protein digestibility and 
utilization of diets with added probiotics would 
improve consequently. These results were 
similar to the finding reported by Jin et al. 
(2000) who reported that inclusion of a 
probiotic (a single strain of L. acidophilus or a 
mixture of 12 Lactobacillus strains) resulted in 
significantly higher amylase enzyme activities 
in the small intestine of broilers. The protease 
and amylase activities of broilers were also 
positively affected by the final concentrations 
of probiotic in the diet. The higher activity of 
protease and amylase improved the digestion 
of protein and starch, which might in turn 
explain the better growth observed in current 
study with T6 (1% Whey) diet. 
 Dietary LB from skimmed milk 
significantly increased the apparent 
digestibilities of nitrogen and fat but showed 
no significant effect on the apparent 
digestibility of fiber. This finding suggests that 
LB increased the chicks’ ability to digest some 
nutrients (Apata, 2008). Gopal (2001) 
demonstrated that Lactobacillus strains can 
inhibit the adhesion to the intestinal wall of a 
range of pathogenic bacteria that compete for 
available nutrients. This action could produce 
an improvement in intestinal absorption and 
retention of nutrients, as evidenced in the 
increase in nitrogen and fat digestion for all 
LB treatment groups. This observation 
confirms previous findings (Zulkifli et al., 
2000) that dietary supplementation with LB 
cultures improved the performance of 
chickens. The enhanced growth with LB may 
be partly attributed to the colonization of the 
gastrointestinal tract of the chicks with 
beneficial microorganisms, which improved 
the digestion of essential nutrients.  
 Adding whey to diet positively contributed 
to digestibility and absorption of nutrients in 
diet. This may be attributed to the fact that 
whey produces acidic condition that is suitable 
for growth of lactobacillus, thus increasing 
digestibility and absorption of nutrients (Bilgili 
and Moran, 1995). Much of the antimicrobial 
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activity exhibited by probiotics may be 
attributed to the production of lactic acid 
(Makras et al., 2006). Lactic acid had been 
shown to be a potent agent involved in 
membrane permeability, thus causing sub-
lethal membrane damage of E.coli (Fayol-
Messaoudi et al., 2005). The mechanism 
behind the antimicrobial effects of lactate is 
attributed to lowering the internal pH of a 
bacterial cell through the dissociation of the 
organic acids (Alakomi et al., 2000). 
 
Economic Efficiency (EF): 
 The final body weight and feeding cost are 
generally among the most important factors 
involved in achieving maximum efficiency of 
meat production. The effect of dietary 
treatments on economic efficiency is presented 
in Table (5). It should be pointed out that the 
economic efficiency values were calculated 
according to the prevailing market (selling) 
price of one-kilogram live body weight, which 
was 10.0 LE at the end of experimental period. 
Results indicated that when broiler chicks were 
fed diets that contained either commercial or 
natural probiotics, the average values of the 
total cost/kg body weight decreased. The 
average values of total revenue, net revenue, 
economic efficiency, and relative economic 
efficiency were increased compared with 
control diet. Also, the data showed that adding 
both skimmed milk and whey to broiler chick 
diets improved average values of economic 
efficiency compared to either control diet or 
Avi-Bac supplemented diet. This finding is in 
agreement with that obtained by Abd-Elsamee 
(2001) who found that adding Avi-Bac as a 
probiotic to broiler chick diet improved 
economical efficiency.  
 In current study, the results showed that 
commercial (Avi-Bac) or natural (skimmed 
milk and whey) probiotics administration in 
feed with a certain concentration displayed a 
growth promoting effect, improved 
performance and nutrient digestibility. Based 
on these findings, addition of 1% whey in 
broiler diets is recommended to stimulate 
productive performance, nutrients digestibility 
and economical efficiency. However, the 
addition of probiotics to broilers, requires 
further research to clearly understand the 
mechanism of action among the added 
microorganisms, and to understand how the 
probiotics behave in the digestive tract of 
broilers.    
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Table 1. Composition and calculated analysis of experimental grower diets (1-4 weeks) 
Control Avi-Bac Skimmed milk Whey 

0% 0.1% 0.5% 1% 0.5% 1% 

Ingredients 

T1 T2 T3 T4 T5 T6 

Yellow corn 58.4 58.2 57.5 56.8 57.5 56.8 

Soybean meal (48% CP) 27.0 27.0 27.0 27.0 27.0 27.0 

Corn gluten (60% CP) 8.0 8.0 8.0 8.0 8.0 8.0 

Vegetable oil 2.0 2.1 2.4 2.6 2.4 2.6 

Di-Ca Phosphate 2.0 2.0 2.0 2.0 2.0 2.0 

Limestone 1.5 1.5 1.5 1.5 1.5 1.5 

NaCl 0.3 0.3 0.3 0.3 0.3 0.3 

Vit. & min. premix * 0.4 0.4 0.4 0.4 0.4 0.4 

DL-methionine 0.1 0.1 0.1 0.1 0.1 0.1 

L-lysine HCl 0.2 0.2 0.2 0.2 0.2 0.2 

Anticoccidia 0.1 0.1 0.1 0.1 0.1 0.1 

Avi-Bac - 0.1 - - - - 

Skimmed milk - - 0.5 1.0 - - 

Whey - - - - 0.5 1.0 

Total 100.0 100.0 100.0 100.0 100.0 100.0 

Calculated analysis**       

CP  % 23.10 23.12 23.06 23.01 23.06 23.01 

ME kcal/ kg 3102 3103 3106 3101 3106 3101 

EE  % 4.82 4.92 5.19 5.36 5.19 5.36 

CF  % 3.41 3.41 3.39 3.38 3.39 3.38 

Ca  % 1.07 1.07 1.07 1.07 1.07 1.07 

Available Phosphorus % 0.49 0.49 0.49 0.49 0.49 0.49 

Methionine % 0.56 0.56 0.56 0.56 0.56 0.56 

Methionine + cysteine % 0.71 0.71 0.71 0.71 0.71 0.71 

Lysine % 1.26 1.26 1.26 1.26 1.26 1.26 

Price / ton (LE) 2520 2550 2530 2530 2530 2530 
* Vitamin and mineral premix at 0.4 % of the diet supplies the following per kg of the diet: Vit. A 12000 IU, Vit. 
D3 3500 IU,  Vit. E 30 mg, Vit. K3 3 mg, Vit. B1 3 mg, Vit. B2 8 mg, Pantothenic acid 12 mg, Folic acid 1 mg, 
Biotin 5 mcg, Choline chloride 600 mg, Niacin 66 mg, Vit. B6 5 mg, Vit. B12 20 mcg, Mn 100 mg, Fe 100 mg, Zn 
75 mg, Cu 8 mg, I2 45 mcg and Se 10 mcg.   
 ** According to NRC (1994).  



Egyptian J. Anim. Prod. (2012) 

 

215

Table 2. Composition and calculated analysis of experimental finisher diets (5-6 weeks) 
Control Avi-Bac Skimmed milk Whey 

0% 0.1% 0.5% 1% 0.5% 1% 

  
Ingredients 

T1 T2 T3 T4 T5 T6 

Yellow corn 66.2 66.0 65.3 64.5 65.3 64.6 

Soybean meal (48% CP) 20.0 20.0 20.0 20.0 20.0 20.0 

Corn gluten (60% CP) 7.5 7.5 7.5 7.5 7.5 7.5 

Vegetable oil 2.3 2.4 2.7 3.0 2.7 2.9 

Di-Ca Phosphate 2.0 2.0 2.0 2.0 2.0 2.0 

Limestone 1.0 1.0 1.0 1.0 1.0 1.0 

NaCl 0.3 0.3 0.3 0.3 0.3 0.3 

Vit. & min. premix * 0.4 0.4 0.4 0.4 0.4 0.4 

DL-methionine 0.1 0.1 0.1 0.1 0.1 0.1 

L-lysine HCl 0.2 0.2 0.2 0.2 0.2 0.2 

Avi-Bac - 0.1 - - - - 

Skimmed milk - - 0.5 1.0 - - 

Whey - - - - 0.5 1.0 

Total 100.0 100.0 100.0 100.0 100.0 100.0 

Calculated analysis**       

CP  % 20.17 20.15 20.09 20.02 20.09 20.02 

ME kcal/ kg 3200 3202 3204 3204 3204 3204 

EE  % 5.30 5.39 5.67 5.94 5.67 5.94 

CF  % 3.07 3.06 3.05 3.03 3.05 3.03 

Ca  % 0.87 0.87 0.87 0.87 0.87 0.87 

Available Phosphorus % 0.47 0.47 0.47 0.47 0.47 0.47 

Methionine  % 0.51 0.51 0.51 0.51 0.51 0.51 

Methionine + cysteine % 0.64 0.64 0.64 0.64 0.64 0.64 

Lysine  % 1.07 1.07 1.07 1.07 1.07 1.07 

Price / ton (LE) 2440 2470 2450 2450 2450 2450 
* Vitamin and mineral premix at 0.4 % of the diet supplies the following per kg of the diet: Vit. A 12000 IU, Vit. 
D3 3500 IU, Vit. E 30 mg, Vit. K3 3 mg, Vit. B1 3 mg, Vit. B2 8 mg, Pantothenic acid 12 mg, Folic acid 1 mg, 
Biotin 5 mcg, Choline chloride 600 mg, Niacin 66 mg, Vit. B6 5 mg, Vit. B12 20 mcg, Mn 100 mg, Fe 100 mg, Zn 
75 mg, Cu 8 mg, I2 45 mcg and Se 10 mcg.   
** According to NRC (1994).     
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Table 3. Effect of dietary treatments on broiler performance 
Control Avi-Bac Skimmed milk Whey 

0% 0.1% 0.5% 1% 0.5% 1% 

Item 

T1 T2 T3 T4 T5 T6 

±SEM P-
Value

Body weight (g)         

Grower period (1-4 weeks) 753.33 b 853.33 a 846.67 a 863.33 a 853.33 a 866.67 a ±29.44 0.0042

Finisher period (5-6 weeks) 1620.00 c 1743.33 b 1750.00 b 1790.00 b 1756.67 b 1860.00 a ±33.58 <0.0001

Body weight gain (g)         

Grower period (1-4 weeks) 708.33 b 808.33 a 801.67 a 818.33 a 808.33 a 821.67 a ±29.44 0.0042

Finisher period (5-6 weeks) 866.67 d 890.00 cd 903.33 bc 926.67 b 903.33 bc 993.33 a ±13.33 <0.0001

Overall  period (1-6 weeks) 1575.00 c 1698.33 b 1705.00 b 1745.00 b 1711.67 b 1815.00 a ±33.58 <0.0001

Feed intake (g/bird)          

Grower period (1-4 weeks) 1516.67 b 1553.33 ab 1586.67 a 1590.00 a 1536.67 ab 1573.33 ab ±31.00 0.0469

Finisher period (5-6 weeks) 2060.00 d 2090.00 cd 2133.33 bc 2186.67 b 2120.00 c 2263.33 a ±30.28 <0.0001

Overall  period 1-6 weeks 3576.67 d 3643.33 cd 3720.00 bc 3776.67 ab 3656.67 cd 3836.66 a ±47.20 0.0002

Feed conversion ratio   
(g.feed / g.gain) 

        

Grower period (1-4 weeks) 2.14 a 1.92 b 1.98 b 1.94 b 1.90 b 1.92 b ±0.045 0.0003

Finisher period (5-6 weeks) 2.38 a 2.35 a 2.36 a 2.36 a 2.35 a 2.28 b ±0.027 0.0126

Overall  period 1-6 weeks 2.27 a 2.15 bc 2.18 b 2.16 bc 2.14 bc 2.11 c ±0.030 0.0005
The mean values with different small letters (a, b, c,…etc.) within the same row indicate significant differences (P≤0.05). 

 
Table 4. Effect of dietary treatments on nutrients digestibility 

Control Avi-Bac Skimmed milk Whey 

0% 0.1% 0.5% 1% 0.5% 1%

Item 

T1 T2 T3 T4 T5 T6 

±SEM P-Value

OM 82.27 b 83.03 ab 79.90 c 80.50 c 78.23 d 83.43 a ±0.554 <0.0001

CP 87.63 e 90.83 ab 90.10 bc 89.83 c 88.80 d 91.27 a ±0.457 <0.0001

EE 75.60 b 76.27 b 73.77 d 73.40 d 74.63 c 77.10 a ±0.453 <0.0001

CF 30.80 30.63 30.27 29.87 29.83 30.90 ±0.478 0.0639 

NFE 80.90 a 81.17 a 79.73 b 79.47 bc 78.73 c 81.13 a ±0.524 0.0003 

NB 62.33 c 64.33 b 62.30 c 62.27 c 63.57 b 66.13 a ±0.439 <0.0001
The mean values with different small letters (a, b, c,…etc.) within the same row indicate significant differences 
(P≤0.05). 
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Table 5. Effect of dietary treatments on economical efficiency of the experimental diets 
Control Avi-Bac Skimmed milk Whey 

0% 0.1% 0.5% 1% 0.5% 1% 

Item 

T1 T2 T3 T4 T5 T6 

Fixed cost (LE)a  5.50 5.50 5.50 5.50 5.50 5.50 

Feed cost (LE) 8.85 9.12 9.25 9.38 9.08 9.52 

Total cost (LE) 14.35 14.62 14.75 14.88 14.58 15.02 

Body weight (kg) 1.57 1.69 1.71 1.75 1.71 1.82 

Cost/kg body weight (LE) 9.14 8.65 8.63 8.50 8.53 8.25 

Total revenue (LE)b 15.70 16.90 17.10 17.50 17.10 18.20 

Net revenue (LE)c 1.35 2.28 2.35 2.62 2.52 3.18 

Economic efficiency (EF) 0.094 0.156 0.159 0.176 0.173 0.212 

Relative economic efficiency 
(REF)d 

100 166 169 187 184 225 

a) Bird price and rearing cost. 
b) Assuming that the selling price of one kg. body weight is 10.0 LE. 
c) Net revenue per unit total cost = total revenue - total cost.  
d) Assuming that the treatment number 1 represent the control 100%.   

 
 للبن الفرز و شرش اللبن والمضافة آمنشطات حيوية طبيعية فى علائق دجاج اللحم يمة الغذائية الق
 

 إسلام إبراهيم عماره
 

   آلية الزراعة ، جامعة القاهرة،نتاج الحيوانىلإقسم ا
 

ج اللحم على الأداء اجريت هذه التجربة لدراسة تأثير إضافة المنشطات الحيوية سواء آانت تجارية أو طبيعية إلى علائق دجا 
آمنشط حيوى تجارى مكون من بكتيريا حمض اللاآتيك (باك -تم استخدام منتج أفى. الإنتاجى، معاملات الهضم والكفاءة الإقتصادية

 .ية طبيعية حيواتبينما تم استخدام اللبن الفرز وشرش اللبن آمنشط) والإنزيمات
 مجاميع متساوية العدد ٦قسمت الكتاآيت عشوائيا إلى . ر مجنس عمر يوم آتكوت هبرد غي٩٠٠م فى هذه التجربة عدد استخد 

 .  آتكوت لكل مجموعة موزعة على ثلاث مكررات لكل مجموعة مختبرة١٥٠بحيث تشمل 
مرحلة : تم تغذية الطيور على مرحلتين . آونت العلائق بحيث تحتوى على المنشط الطبيعى والصناعى وغذيت بصورة ناعمة 

بينما تم استخدام آلا من اللبن الفرز وشرش % ٠٫١باك  بمستوى -تم استخدام أفى).  اسبوع٦-٥(الناهى مرحلة و)  اسبوع٤-١(النامى 
 . أسابيع٦تم تقديم الماء والعليقة حتى مستوى الشبع خلال مدة التجربة والتي استمرت . من العليقة% ١ و ٠٫٥اللبن بمستويين 

ية دجاج اللحم على علائق مضاف إليها المنشطات الحيوية سواء آانت التجارية أو الطبيعية إلى أوضحت نتائج هذه التجربة أن تغذ 
تحسن فى قيم الأداء الإنتاجى للطيور متمثلة فى وزن الجسم ، الزيادة فى وزن الجسم ومعامل التحويل الغذائى مقارنة بمجموعة 

تحسن . والزيادة فى وزن الجسم بالمقارنة بالمجموعة الكنترول للمأآوذاء اشرش اللبن زيادة الغ% ١أدت التغذية على . الكنترول
شرش % ١أدت التغذية على . شرش اللبن مقارنة بالكنترول% ١معامل التحويل الغذائى معنويا عند التغذية على العليقة المحتوية على 

. يثير، المستخلص خالى الأزوت و ميزان النيتروجيناللبن الى زيادة فى معاملات هضم المادة العضوية، البروتين الخام، مستخلص الإ
ضافة آلا من المنشط الطبيعى والتجارى إوأيضا أظهرت النتائج أن . وبخلاف ذلك، لم تظهر اختلافات معنوية فى معامل هضم الألياف

 . بعلائق الدجاج الى تحسن فى متوسط قيم الكفاءة الاقتصادية
لمنشطات الطبيعية و التجارية آمنشط للنمو فى علائق الدجاج حيث أدى الى تحسن الأداء أوضحت النتائج أنه يمكن استخدام ا 

 .الانتاجى ، معاملات الهضم والكفاءة الاقتصادية للدجاج
    

 


