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Citric acid: Growth and convertion rate, absortion of N 
and P (SARKER; SATOH; KIRON, 2005; HOSSAIN; 
PANDEY; SATOH, 2007)  (VIELMA; LALL, 1997) 

Snapper 

Beluga sturgeon 

Citric acid: Absortion of Ca and P 
(KHAJEPOUR; HOSSEINI, 2011) 

Formic acid: Disponibilization P, Mg e Ca 
(VIELMA; LALL, 1997) 

Rainbow trout  
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Butyrate and propionate incrisead food atractivit and 
digestibility 



Treatments  
Initial 

weight (g) 

Final weight 

(g) 

Growth rate 

(g.week-1) 

Yield  

(kg.ha-1) 

Food 

efficient  

Survival 

 (%) 

Control  2,53±0,02 9,32±0,90 a 0,94±0,06 a 992±89 b 0,53±0,03 b 88,7±0,6 b 

Propionate 0,5% 2,56±0,03 10,20±0,25 b 1,14±0,04 b 1113±7 ab 0,59±0,04 ab 91,0±2,0 ab 

Propionate 1% 2,52±0,03 10,16±0,13 b 1,14±0,02 b 1085±28 ab 0,52±0,03 b 89,0±2,0 ab 

Propionate 2% 2,52±0,03 10,35±0,06 b 1,17±0,01 b 1093±88 ab 0,55±0,01 ab 92,3±1,2 ab 

Butiyato 0,5% 2,52±0,02 10,60±0,15 b 1,20±0,02 b 1176±5 a 0,59±0,01 ab 92,3±1,5 ab 

Butiyato 1% 2,53±0,03 10,25±0,08 b 1,15±0,01 b 1100±0 ab 0,55±0,01 ab 89,3±0,6 ab 

Butiyato 2% 2,53±0,03 10,82±0,53 b 1,24±0,08 b 1237±23 a 0,61±0,01 a 93,0±1,4 a 

p value 0,6899 0,0021 0,0008 0,0109 0,0222 0,0126 

SILVA et al., data not published . 

Performance of Litopenaues vannamei growth in clean water with diet supplemented with sodium 
propionate and butyrate in three different concentrations (0,5; 1 e 2%).  
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Control Butyrate 
Final weight  

(g) 
13.31±0.33 13.33±0.51 

Growth rate 
 (g week-1) 

1.52±0.01 1.61±0.12 

Survival 
(%) 

76.51±0.53 81.65±2.81* 

Productivity  
(kg m-³) 

2.54±0.15 2.71±0.46* 

Feed efficiency  0.45±0.05 0.46±0.06 



Control Butyrate 

THC  

(106 cel mL-1)  
20.47±5.07 34.20±3.86* 

HH 

(106 cel mL-1) 
9.27±2.56 12.69±1.92* 

GH 

(106 cel mL-1) 
11.20±2.59 21.50±3.16 

Mortality (%)  13.19±7.98 5.81±5.04 








