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Effects of butyrate salts on growth performances, intestinal morphological
structure and caecal microbial population of broilers
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ABSTRACT: This study was designed to examine the effects of butyrate salts on growth
performances, intestinal morphological structure and caecal microbial population of broilers. In
total 1,248 one-day old chicks were randomly allocated into 4 groups with 12 replicates, which
consisted of 26 birds with equal male and female, and were randomly fed the experimental diets
as following: a control diet based on corn and soybean meal, control diets supplemented with 8
mg/kg flavophopholipol (as antibiotic growth promoter: AGP), 1,000 mg/kg sodium butyrate and 300 mg/kg
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calcium butyrate as group 2 to 4, respectively. The supplementation of AGP significantly improved the feed
conversion ratio of broiler in period 1-10 day of ages (DOA) compared with control group (P<0.07), whereas
butyrate salts either sodium or calcium salts provided the non-significant effect on growth performances.
However, the growth performances of broilers fed butyrate salts in period 21-35 DOA has a tendency to
be better than control and AGP group (P=0.06). Additionally, the broilers fed diets contained butyrate salts
showed the higher crypts depth of jejunal tissue than those from control and AGP groups, but villus height
was not significantly affected. Moreover, supplementation with butyrate salts significantly decreased the
population of lactic acid bacteria and increased the Salmonella sp. population in caecal digesta of broilers
aged 20 days, whereas the non-significant effect was found in 35 days old birds.
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Table 1 Feed ingredients component and analytical nutrients composition of the control diets for

each period of growth

Feed ingredients (kg)

Periods of growth

1-10 DOA 11-20 DOA 21-35 DOA

Corn (8.0%CP) 54.47 60.66 64.49
Soybean meal (46.5% CP) 36.82 30.85 27.07
Soybean oil 4.10 4.11 4.46
Monodicalcium phosphate 2.15 2.00 1.78
Limestone 0.97 0.93 0.85
Sodium bicarbonate 0.20 0.20 0.20
Salt 0.24 0.24 0.22
Choline chloride 0.09 0.09 0.09
L-lysine-HCI 0.14 0.16 0.14
DL-methionine 0.27 0.22 0.17
L-threonine 0.05 0.04 0.03
Pellet binder 0.30 0.30 0.30
Vitamin/mineral premix 0.20 0.20 0.20
Analytical nutrients composition (% as feed basis)

Moisture 11.40 1217 11.74
Crude protein 21.42 19.30 17.41
Crude fat 6.54 7.13 8.13
Crude fiber 2.82 2.32 2.29
Crude ash 5.44 4.99 4.62
Calcium 0.78 0.76 0.64
Total phosphorus 0.79 0.74 0.67
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Table 2 Effects of butyrate salts on growth performances of broilers in each period of growth

Treatment Fl(g/d/b) WG(g/b) ADG (g/b/d) FCR Livability (%)
Period 1-10 DOA

Control 29.28 247.48 24.75 1.18* 100.00
AGP 29.14 253.40 25.34 1.15° 100.00
Na-butyrate 29.34 250.65 25.07 117" 99.62
Ca-butyrate 28.86 247.64 24.76 1.17%° 100.00
SEM 0.1022 1.0894 0.1089 0.0035 0.1068
P-value 0.4507 0.2666 0.2666 0.0071 0.4378
Period 11-20 DOA

Control 84.03 590.64 59.06 1.42 100.00
AGP 83.90 599.79 59.98 1.40 99.15
Na-butyrate 83.82 588.85 58.88 1.42 99.23
Ca-butyrate 83.01 581.40 58.14 1.42 97.69
SEM 0.5061 2.9097 0.2910 0.0083 0.3750
P-value 0.8942 0.1687 0.1687 0.6628 0.1699
Period 21-35 DOA

Control 140.68 1172.81 83.77 1.68 99.54
AGP 142.24 1176.01 84.00 1.69 100.00
Na-butyrate 145.58 1229.57 87.82 1.66 100.00
Ca-butyrate 144.92 1221.35 87.24 1.66 99.54
SEM 1.1525 9.7312 0.6951 0.0124 0.1613
P-value 0.4091 0.0649 0.0649 0.7382 0.5787
Whole period (1-35 DOA)

Control 91.26 2010.93 59.15 1.54 99.57
AGP 91.82 2029.15 59.68 1.54 99.15
Na-butyrate 93.25 2067.17 60.80 1.53 98.72
Ca-butyrate 92.82 2052.48 60.37 1.54 97.44
SEM 0.5802 10.25 0.3015 0.0070 0.4054
P-value 0.6227 0.2229 0.2229 0.9780 0.2808

~®Means with different superscripts in a same column differ highly significantly (P<0.07)

FI = feed intake, WG = weight gain, ADG = average daily gain, FCR = feed conversion ratio
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Table 3 Effects of butyrate salts on intestinal morphological structure of broilers in each period of growth

Treatment Villus height (um)

Crypts depth(um)

Villus height/Crypts depth

At 20 days old

Control 857.06 142.94° 6.05"
AGP 856.42 141.91° 6.09"
Na-butyrate 855.57 160.77" 5.27°
Ca-butyrate 831.79 150.29" 5.47°
SEM 12.4597 2.1959 0.1031
P-value 0.6095 0.0060 0.0055
At 35 days old

Control 980.42 135.56° 7.33
AGP 981.81 136.11° 7.34
Na-butyrate 1042.92 153.06" 6.94
Ca-butyrate 1042.36 156.94 " 6.71
SEM 17.7504 2.7768 0.1570
P-value 0.4398 0.0035 0.4187

~BMeans with different superscripts in a same column differ highly significantly (P<0.07)
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Table 4 Effects of butyrate salts on microbial population in caecal digesta of broilers

Population of microbes (log_ cfu/g digesta)

Treatment

Lactic acid bacteria E. coli Salmonella spp.
At 20 days old
Control 7.35" 7.51 7.72°
AGP 7.41 7.61 7.58°
Na-butyrate 7.13° 7.60 8.47°
Ca-butyrate 7.01° 7.68 7.98%°
SEM 0.0391 0.0562 0.1082
P-value 0.0004 0.7799 0.0194
At 35 days old
Control 7.29 6.21 2.34
AGP 7.26 6.15 1.86
Na-butyrate 7.28 5.85 2.70
Ca-butyrate 7.1 5.87 1.70
SEM 0.0926 0.0818 0.2505
P-value 0.8871 0.2851 0.4882

*BMeans with different superscripts in a same column differ highly significantly (P<0.07)
2> Means with different superscripts in a same column differ significantly (p< 0.05)
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