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HIGHLIGHTS:  10 

• Megasphaera hexanoica can metabolize lactate to produce caproic 11 

acid. 12 

• High yield of caproic acid was achieved. 13 

• Caproic acid production per unit cell concentration under lactate 14 

condition was higher than that of fructose condition. 15 

 16 

BACKGROUND: Lactate can be readily produced from carbohydrate-rich 17 

wastes such as food waste by environmental microorganisms and used as 18 

an electron donor to produce various medium chain carboxylic acids(MCCAs) 19 

through chain elongation process [1]. Although MCCAs production from 20 

various wastes using microbial communities has been conducted [2,3], 21 

there have been few reports of isolated strains capable of producing MCCAs 22 

from lactate. In this study, we showed Megasphaera hexanoica, a bacterial 23 

strain known to produce MCCAs from fructose, can metabolize lactate to 24 

produce caproic acid. The yield and rate of caproic acid production using 25 

lactate were also investigated and compared with the results using fructose. 26 

RESULTS & DISCUSSION: Using lactate as an electron donor, caproic acid 27 

production was observed in acetate and butyrate containing medium. 28 

Although the cell growth of M. hexanoica using lactate was much lower than 29 

using fructose, the titre of caproic acid showed no significant difference. 30 

Under lactate condition 9.3 g/L of caproic acid was produced and 0.3 g/L/h 31 

of caproic acid production rate was achieved. In addition, when using lactate, 32 

the amount of caproic acid per unit cell concentration was over 2 times 33 

higher than using fructose. 34 

CONCLUSION: M. hexanoica metabolized lactate to produce caproic acid 35 

and achieved high titre of 9.3 g/L. Increasing the cell concentration of M. 36 

hexanoica in the condition of using lactate is expected to improve caproic 37 

acid productivity. Since this strain appears to have high MCCAs production 38 

capacity under lactate conditions, it can be applied to produce MCCAs in the 39 

lactate fermentation with various wastes. 40 
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 43 

Figure 1. Cell growth and caproic acid production of Megasphaera hexanoica 44 

(a) with fructose, (b) with lactate. 45 
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