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The effect of encapsulated butyric acid and zinc on livability and litter 
quality in toms raised without antibiotics 
Overview 
Butyric acid is a by-product of microbial fermentation of products such as non-starch polysaccharides. It is considered important for 
normal development of epithelial cells.1 Additionally, butyric acid has a positive effect on intestinal integrity by affecting the tight 
junctions2,3 and promoting healing of the intestinal epithelium.4 Zinc, on the other hand, enhances the expression of the tight junction 
proteins: occludin, claudin-1 and Zo-1.5,6 Butyric acid and zinc have complementary modes of action; they both positively affect 
intestinal health. 

Encapsulated butyric acid and zinc (BPZ) has been shown to improve growth performance and gut integrity of broilers.7,8,9 However, 
the effect of BPZ on livability and performance in toms has yet to be determined. The aim of the present study was to evaluate the 
impact of BPZ on performance parameters in toms. 

Materials and Methods 
The present trial was conducted at an antibiotic free (ABF) turkey complex in Ohio. A paired house trial was conducted with two 
treatment houses and two control houses. Each 20,000 sq. ft. house consisted of 6,000 poults. BPZ was added to the feed at a rate 
of 1lb/ton in the two treatment houses during the entire grow-out period (20 weeks). The ventilation utilized in each house was a 
combination of power and natural ventilation with curtains and side tunnel fans. The water was supplied by bell drinkers, and the feed 
was supplied by feed pans (96 feed pans/6,000 birds). The litter was composted in piles between flocks and reused. The houses 
were cleaned out once a year. Livability and litter humidity were collected during the duration of the trial (20 weeks). Due to the 
uniqueness of the trial, no statistical analysis was performed. 

Results 
Adding BPZ to the diet improved livability by 2% compared to the control (Figure 1). Through customer observations, birds 
supplemented with BPZ had drier litter compared to control houses. When intestinal integrity is maintained, nutrient absorption is 
improved; hence, less is excreted. Therefore, improved gut integrity might translate to drier litter. These results are in agreement with 
previous work that has shown improvement in growth performance and gut integrity of broilers with BPZ.7,8,9 
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Figure 1. Effect of Encapsulated Butyric Acid and Zinc (BPZ) on toms livability (%) 

Conclusions 

BPZ fed toms showed improvement in livability when compared to the control group, which could be related to a more intact intestinal 
barrier. The humidity of the litter was also reduced in houses with toms fed BPZ which could indicate drier droppings, leading to the 
drier litter. 

References 

1. Pryde, S.E., S.H. Duncan, G.L. Hold, C.S. Stewart, and H.J. Flint. 2002. The microbiology of butyrate formation in the human 
colon. FEMS Microbiol. Lett. 217:133-139.

2. Peng, L., Z.R. Li, R.S. Green, I.R. Holzman, and J. Lin. 2009. Butyrate enhances the intestinal barrier by facilitating tight junction 
assembly via activation of AMP-activated protein kinase in Caco-2 cell monolayers. J. Nutr. 139:1619 1625.

3. Wang H., Wang P., Wang X., Wan Y., and Liu Y. 2012. Butyrate Enhances Intestinal Epithelial Barrier Function via Up-Regulation 
of Tight Junction Protein Claudin-1 Transcription. Dig Dis Sci: 3126-3135.

4. Ma, X., P.X. Fan, L.S. Li, S.Y. Qiao, G.L. Zhang, and D.F. Li. 2012. Butyrate promotes the recovering of intestinal wound healing 
through its positive effect on the tight junctions. J. Anim. Sci. 90:266-268.

5. Zhang B, Guo Y. Supplemental zinc reduced intestinal permeability by enhancing occludin and zonula occludens protein-1
(ZO-1) expression in weaning piglets. 2009. Br J Nutr: 102:687–93.

6. Zhang B., Shao Y., Liu D., Yin P., Guo Y., and Yuan J. 2012. Zinc prevents Salmonella enterica serovar Typhimurium-induced 
loss of intestinal mucosal barrier function in broiler chickens. Avian Pathology. 2012. 41: 361-367.

7. Kemin Internal Document, 15-00140.
8. Kemin Internal Document, 15-00142.
9. Vignale, K, Koltes D., Weil J., West S., Weimer S.L., Iseri V., and Christensen K.D. 2017. The effect of ButiPEARL™ Z on 

performance and gut integrity in heat stressed male broiler chickens. 2017 International Poultry Scientific Forum. Atlanta, GA. 
Abstract: T180, page 53.  

80

82

84

86

88

90

92

94

Control BPZ

%
 L

iv
e

Treatment




