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Highlights 

► With the improvment of the fermentation process, the pH of the silages and amount of the 
malondialdehyde in 100g of crud fat decreased and the NPN increased in all treatments. The 
highest lactic acid bacteria population and the best silage quality were related to the day 6 of 
fermentation in 15% molasses + BHT treatment and lactic acid fermentation was indentified 
as an appropriate method to produce a probiotic. 
 

► Among of 23 isolated Lactobacillus in dried fementation product, 9 isolate were identified 4 
Lactobacillus plantarum, 4 isolate as species Lactobacillus fermentum and 10 isolate as species 
Lactobacillus rhamnosus. Isolates LPL29, LRH25 and LEF26 showed the best probiotic 
characteristics among of the each identified species of Lactobacillus. 
 

► The use of fermented probiotic in low nutrient density-diet, without significant effect on 
growth response of broiler chickens, resulted in improvement of villus height and villus 
height to crypt depth ratio by increase of lactobacillus population in the crop and decrease of 
coliforms population in the ileum.  
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Importance 

According to the importance of the EU ban on the use of antibiotic growth 
promoters and the introduction of probiotics as one of the best alternatives for 
antibiotics and also, increased demand for organic protein products, the high cost of 
imported probiotics in Iran is one of the factors that reduces the willingness of 
farmers to use the product. On the other hand, poultry slaughterhouse waste 
accumulation causes environmental, biological and economic problems in the poultry 
industry. In this regard, lactic acid fermentation, due to the removal of all viruses and 
pathogenic bacteria and allowing the use of poultry carcasses and waste without risk 
of environmental pollution, is preferable to other destruction methods. Furthermore, 
it would be economically very beneficial, if the use of probiotics in low nutrient 
density-diet compensate the lack of nutrients through positively affect the 
performance and digestive system health of birds.  

Introduction (Hypothesis and aims) 

The poultry industry to take advantage of the maximum genetic potential of modern 
breeds of broiler chickens and control of diseases related to drug use. Antibiotic growth 
promoters cause an improvement in health, food digestion and absorption in birds and 
reduction of production costs. However, the use of antibiotics because of their adverse 
effect on human health (drug resistance, allergies, etc.) is prohibited by the Europe 
Union. Trying continues to find products that can improve animal growth and have no 
the mentioned adverse effects. Probiotics, prebiotics, acidifires (consisting of one or 
more organic acids) and herbal extracts are introduced as an effective alternative for 
antibiotics. However, identification and use of new probiotics and prebiotics has 
become more interesting to researchers.  
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Other Information (including tables and figures) 

Results showed that with the mixture of molasses (especially the level of 15%), 
butyl hydroxy toluene and propionic acid could be successfully fermented poultry 
slaughterhouse waste. Throught the activity of microorganisms in fermented poultry 
waste, the percent of non-protein nitrogen in total nitrogen of silages was increased; 
therefore, it should be noted if used directly as a protein source in poultry diets. 
Diversity of lactic acid bacteria in fermented poultry waste was low, however, 
respectively among the all isolates of identified Lactobacillus species including 
plantarum, rhamnosus and fermentum, isolates LPL29, LRH25 and LEF26 showed 
the best probiotic characteristics (Table 1). The use of probiotic, containing the above 
mentioned species, alone or with prebiotic in low nutrient density-diet had no 
significant effect on growth response of broiler chickens. The population of 
lactobacillus in the crop and coliforms in the ileum of birds under probiotic 
treatments numerically improved than control treatment (Table 2). The increase of 
villus height and the decrease of villus height to crypt depth ratio in probiotic 
treatment were significant compared to control treatment.  

Table 1. Probiotic characteristics of lactobacillus (as survival percentages per hour). 
Acidic pH Tolerance Bile Salts Tolerance Lactobacillus 0.5 1 1.5 2  1 2 4 6 

LPL9 52.96 43.32 41.12 -  81.93 85.91 93.96 97.40 
LRH25 51.11 45.68 31.19 -  85.46 83.72 82.27 79.12 
LFE26 61.01 54.04 45.66 -  89.51 88.25 86.77 85.70 
- Indication of absence of the microorganism colonies on the medium. 

 
Table 2. The effect of experimental treatments on gut microbial population (Log10 cfu/g) of broiler 
chickens. 

Crop Ileum Treatment Aerobic bacteria lactobacillus  Aerobic bacteria Coliforms 
Control 8.6 9.6 a  9.0 b 6.4 
Pribiotic 8.7 9.5 ab  9.1 b 6.2 
Prebiotic 8.7 9.8 a  9.6 a 6.1 
Synbiotic 9.0 9.2 b  9.2 b 6.1 
SEM 0.247 0.168  0.174 0.297 
a,b Means in each column with different superscripts have significant different (P<0.05). 

 
Table 3. Effect of experimental treatments on duodenum morphology in small intestine of broiler chicks. 

Treatment Villus height 
(µm) 

Crypt depth 
(µm) 

Villus surface area 
(mm2) 

Villus height to crypt 
depth ratio 

Control 826.8 b 200.0 a 0.328 b 4.4 b 
Pribiotic 1676.7 a 194.6 a 1.525 a 20.2 ab 
Prebiotic 1567.7 a 61.3 b 0.798 ab 32.3 a 
Synbiotic 1978.0 a 142.5 ab 0.889 ab 24.0 a 
SEM 164.247 19.601 0.140 4.384 
a,b Means in each column with different superscripts have significant different (P<0.05). 

 


