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Growth performance and cecal microbiota in broilers fed with R2 product                                                
by Dr. Abdullah Mahfuz - R&D Manager - Animal & Nutrition Product Development 
 
The gastrointestinal tract of poultry is densely populated with microorganisms which closely and intensively interact with 
the host and ingested feed. A healthy gut enhance efficiency of digestive and immune system for better nutrient digestion, 
absorption, and metabolism. Gut microbial population can be affected by regular diet, and different dietary interventions 
are used by poultry growers that can influence bird growth, feed efficiency and the risk of enteric infection by pathogens.  
 
Various antibiotics, antibiotics as growth promoter (AGP) and formaldehyde have been used to protect the gut against 
harmful pathogens and control flock health.  Due to the recent restrictions of antibiotic usage in animals and the negative 
effects of formaldehyde on animal performance, the animal feed industry has started to evaluate alternatives to antibiotic 
growth promoters and formaldehyde. The gut has therefore become a very important research focus especially after the 
ban on the use of AGP in poultry. 
 
There is plenty of research revealed that a wide range of feed additives including phytobiotics, organic acids, probiotics, 
prebiotics, bacteriophage, bacteriocins, etc. can modulate the poultry gastrointestinal tract by modifying the 
gastrointestinal microbial population and provide benefit to bird health and performance. 
 
R2 is Feed Energy’s patent pending low pKa, lipid-based product that provides nutrient-dense source of essential fatty 
acids along with proven feed biosecurity benefits. R2 contains a blend of short, medium and long chain fatty acids with 
high oxidative stability deliver nutrients to the animal through their feed. The objective of this study was to determine the 
effects of R2 products on broiler health and performance in comparison with commonly used antimicrobial measures. 
 
Feeds were formulated with 4% added lipids to produce 4 dietary treatments including, 1) Control: Basal Diet + Refined 
Soybean Oil (SBO), 2) Control + Bacillus Product (SBO-B), 3) Control + Formaldehyde Product (SBO-F), 4) Basal Diet 
+ R2 product (OptimizR2), were given to 320, day-old broiler chicks (male Ross 308), up to 35 days of age. The cages 
(3'X2'X3' with wire floors) were randomly placed in an environmentally controlled room with 8 birds per pen and 10 
replications per treatment. The birds were fed a starter feed until day 21 and then switched to a grower feed until day 35. 
The performance was measured by body weight, average daily gain, feed intake and mortality. The phylogenetic diversity 
census of bacteria identified in the cecum of chickens using 16S rRNA gene sequences (Veterinary Diagnostic 
Laboratory, Iowa State University). The cecum of poultry harbors a complex microbiome, which is almost exclusively 
composed of bacteria. 
 
Statistical analyses were performed using One-Way ANOVA then used PostHoc test. Kruskal-Wallis test was done to 
confirm if there is a significant difference among treatments, continued to normality test by using the Wilcoxon rank sum 
test to do pairwise comparisons. P≤0.05 was considered significant. 
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Table1: Effects of R2 on Performance of Broilers 
 

Measures Treatment 
Group N Mean Median Standard 

Deviation 
Standard 

Error 
 
 
 
 Control 10 1.967a 1.97 0.121 0.038 

 SBO-B 10 1.934a 1.9 0.105 0.033 
 SBO-F 10 1.883a 1.9 0.104 0.033 
 OptimizR2 10 2.062b 2.04 0.044 0.014 

Average Daily Gain Control 10 0.055a 0.055 0.004 0.001 
 SBO-B 10 0.054a 0.053 0.003 0.001 
 SBO-F 10 0.052a 0.053 0.003 0.001 
 OptimizR2 10 0.058b 0.057 0.001 0.000 

Feed Conversion Control 10 1.641a 1.65 0.108 0.034 
 SBO-B 10 1.617a 1.646 0.167 0.053 
 SBO-F 10 1.693a 1.735 0.119 0.038 
 OptimizR2 10 1.477b 1.459 0.092 0.029 

 
Broiler performance results are summarized in Table 1. Different superscript letters indicate significant difference 
(P<0.05) The mean body weight, average daily gain, and feed conversion of the OptimizR2 group was higher among 
treatments. The dietary addition of R2 to the broiler diet improved broiler performance. 
 
 

 
 
Figure 1: Cecal microbiota in broilers 
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This was the first time the impact of formaldehyde and R2 were studied in the same conditions as a probiotic for their 
effects on the microbiome.   
 
Cecal microbiota showed much higher diversity with beneficial bacteria in R2 group (Figure 1). R2 preserve higher 
population of lactobacillus and eliminate harmful gram-negative bacteria compare to bacillus group. Gut beneficial 
lactobacillus level was low in formaldehyde group.  
 
Our study concluded, the addition of R2 products in feed improved the overall performance of the flock and offers 
benefits to the microbiome in broilers. 


