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Summary 
 

The present study was conducted to determine the effect of supplementing the diet of hens 

with different forms of butyric acid on performance (feed efficiency (FE), egg production 

(EP)), egg quality (egg weight (EW), egg mass (EM), shell weight (SW), shell thickness (ST) 

and egg density (ED)) and digestibility of energy and protein. The treatments were: sodium 

butyrate protected with palm stearine (SBP) and calcium butyrate (CB). Two thousand four 

hundred ninety 38-week old White Leghorn (BV 300) laying hens were use in this 

experiment. They were housed in 30 identical pens, each containing 83 birds, and 10 pens 

were used per treatment. The hens were fed with diets (168 g CP and 10.88 MJ ME / kg). 

Both forms of butyrate were included at same dosage of butyric acid (280 g / mT) for a 

period of 16 weeks. Responses were compared with an unsupplemented treatment. The 

pooled data of 4 periods (16 weeks) indicated that incorporation of butyrate in both forms in 

layer diet did not influence (P > 0.05) EP, FI, FE, EW, EM, SW or ST. However, ED 

improved significantly (P < 0.05) in groups fed both forms of butyrate compared to those fed 

control diet without butyrate. The improved ED might be due to non-significant (P > 0.05) 

increase in shell thickness in layers fed both forms of butyrate. Supplementation of SBP 

significantly improved the digestibility of energy (P < 0.001) and protein (P < 0.005) 

compared to those fed the control diet or diet supplemented with CB. The percentage of eggs 

produced by SBP (84.04%) was higher than control (83.43%) and CB (83.14%) groups 

without significant differences. Similarly, feed intake to produce a unit EM in SBP (2.191 g) 

was lower than those fed other two diets (2.236 and 2.247 g). Livability in SBP (96.2%) was 

higher than control and CB (95.8 and 94.8%, respectively). Haugh unit score was higher for 

SBP group compared with Control and Calcium butyrate (73.58, 72.25, 71.83) with non 

significant effect (P > 0.05). Digestibility of energy and protein improved significantly in 

SBP compared to those fed the other two diets. From the obtained data it can be concluded 

that supplementation of the diet with sodium butyrate protected with fat increases eggshell 

quality, nutrient digestibility and layer production when compared to the control. 
 

I. INTRODUCTION 
 

Conventionally, antibiotic or chemical growth promoters are used as a tool to reduce 

pathogen count in the gut in commercial poultry, which also enhances feed efficiency (Jin et 

al., 1997). But, the use of antibiotics as routine feed additives are being discouraged due to 

consumer concerns about the safety and possible threat of developing drug resistant 

pathogenic bacteria (Leeson, 2007) by consuming poultry products from such practices. 

Several alternate approaches like the use of essential oils (Lee et al., 2004), probiotics (Panda 

et al., 2003; Rama Rao et al., 2004), and organic acids (Panda et al., 2009), are suggested to 

maintain optimum gut health in lieu of chemical or antibiotic growth promoters in avian 

diets. Butyric acid, an organic acid, is known to play a vital role in the development of the gut 

membrane (Mallo et al., 2012) and reduce the population of harmful bacteria in the chicken 

gut. Butyric acid is, however, a corrosive liquid, so, in order to facilitate its use in animal 
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nutrition, it is transformed into a salt (amongst other transformations and mixes). The 

efficiency of butyric acid predominantly depends on the salt into which it has been 

transformed.  Butyrate salts have very different solubilities, being much higher for the 

sodium butyrate, 115 g / 1000 ml, than for the calcium butyrate, 6 g / 1000 ml (Mallo et al., 

2012). The liberation of the butyrate anion into the intestinal lumen, and the transformation of 

that anion into butyric acid or its direct absorption by the enterocytes, can be controlled with 

adequate protection. As calcium butyrate solubility is very low, it allows a slow release of the 

butyrate anion into the intestinal lumen; while sodium butyrate requires a physical 

protection(given by vegetable fat) in order to ensure the slow release of active principle. This 

experiment was conducted to compare the addition of two presentations of butyric acid 

(sodium butyrate protected with palm stearine, SBP and calcium butyrate, CB) in layer diets 

on egg production (EP), feed efficiency (FE), egg mass (EM), egg weight, egg shell quality, 

Haugh unit score and digestibility of energy and protein. 
 

II. MATERIALS AND METHODS 
 

A total of 2490 White Leghorn (BV 300, Babcock) laying hens (38 weeks of age) were 

distributed equally among 30 replicates (four bird colony cages – 83 birds per replicate). The 

cages were on an elevated platform in an open-sided poultry house (ambient temperature 

range 23-39.2

C). A control diet (CD) containing 10.88 MJ ME and 168 g CP/kg was 

prepared. The CD was supplemented with two forms of butyric acid (sodium butyrate 

protected with palm stearine, SBP and calcium butyrate, CB) independently to provide a 

uniform dose of butyric acid (280 g/T). The CD without butyric acid supplementation was 

fed to another group to compare the performance of layers fed diets with and without butyric 

acid. Each diet was offered ad libitum to ten replicates from 38 - 54 weeks of age.  

Eggs were collected twice daily to record daily egg production (EP) and quantity of 

feed consumed to produce an unit egg mass (feed efficiency – FE). Average egg weight 

(EW), egg density (ED), egg breaking strength, shell weight and shell thickness were 

recorded on all the eggs produced during the last 3 days of each period (28 d interval). Egg 

mass (EM) was calculated by multiplying the average EW and EP percent and expressed as g 

per bird per day. During period 4, a 3-day metabolic trial was conducted (six replicates per 

treatment) after 7 day adaptation period to study the apparent digestibility of energy and 

protein by the total excreta collection method. The data of all 4 periods were pooled and 

subjected to a one way analysis of variance (Snedecor and Cochran, 1980).  
 

III. RESULTS AND DISCUSSION 
 

The pooled data of 4 periods (16 weeks) indicated that incorporation of butyrate in both 

forms in diet did not influence (P > 0.05) EP, FI, FE, EW, EM, SW or ST. However, ED 

improved significantly (P < 0.05) in groups fed both forms of butyrate compared to those fed 

the CD without butyrate. The improved ED might be due to non-significant (P > 0.05) 

increase in shell thickness in layers fed both forms of butyrate. Haugh unit score was not 

affected (P > 0.05) by treatments in the present study. The percentage of eggs produced by 

SBP (84.04) was higher than control (83.43) or CB (83.14) groups without significant 

differences. Similarly, feed intake to produce a unit EM in SBP (2.191 g) was lower than 

those fed other two diets (2.236 and 2.247 g). Livability in SBP (96.2 %) was higher than CD 

and CB (95.8 % and 94.8 %, respectively) fed groups.  

 Supplementation of SBP significantly improved the digestibility of energy (P < 0.001) 

and protein (P < 0.005) compared to those fed the CD or CB supplemented diet. The 

improvement in layer performance observed in this study could be due the beneficial role of 

protected sodium butyrate. The calcium butyrate (CB) was found to be ineffective in 
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improving these parameters. Supplementation of sodium butyrate was reported to enhance the 

development of intestinal epithelium (Mallo et al., 2010) and reduce pathogenic bacteria 

count in chicken intestine (Van Immerseel et al., 2005; Fernandez-Rubio et al., 2009). 

Though the majority of layer performance parameters showed improvements with SBP 

supplementation compared to the control group, the difference did not reach significance, 

which may be due to dose of the organic acid included in the current study. The non-

significant improvement in layer production parameters observed in SBP fed groups in the 

present study may partly be due to the beneficial effects associated with optimum gut 

development (Mallo et al., 2012) and possible reduction in pathogen count in the intestine 

(Rama Rao et al., 2004). From the obtained data it can be concluded that sodium butyrate 

protected with fat is more effective than calcium butyrate, as it increases eggshell quality, 

nutrient digestibility and layer production. 
 

Table 1 - Performance of WL layers fed different forms of butyric acid 
 

Treat  EP FI FE EW EM SW ST 

 % g/b/d FI/EW G g/d % Mm 

Control 83.43 101.3 2.236 54.38 45.37 8.984 0.379 

SBP 84.04 100.2 2.191 54.47 45.78 8.985 0.385 

CB 83.14 101.4 2.247 54.38 45.22 9.039 0.384 

        

P 0.734 0.135 0.161 0.870 0.651 0.956 0.685 

N 10  10 10 10 10 10 

SEM 0.466 0.274 0.0127 0.078 0.248 0.0828 0.0030 
A B means having common superscript in a column do not vary significantly (P < 0.05) 

 

Table 2 - Performance of WL layers fed different forms of butyric acid 
 

Treat  ED BS HU Energy Protein  

  N  % 

Control 1.047
B
 13.32 72.25 71.76

B
 71.24

B
 

SBP 1.052
A
 13.50 73.58 80.64

A
 75.52

A
 

CB 1.052
A
 11.75 71.83 73.24

B
 71.69

B
 

      

P 0.017 0.062 0.653 0.001 0.005 

N 10 10 10 6 6 

SEM 0.0009 0.338 0.787 1.056 0.656 
A B means having common superscript in a column do not vary significantly (P < 0.05) 

 

SBP sodium butyrate protected with palm stearine, CB calcium butyrate, EP egg 

production, FI feed intake, FE feed efficiency, EW egg weight, EM egg mass, SW shell 

weight, ST shell thickness, ED egg density, BS egg breaking strength, HU Haugh unit score  
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