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Context: Brewer’s spent grain acidogenic fermentation
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Context: Chain elongation
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Context: Brewer’s spent grain > MCC

Medium chain carboxylates
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Context: Brewer’s spent grain & H, > MCC

Medium chain carboxylates H, CO,
(MCCQC)
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Medium chain carboxylates

12

Context: Brewer’s spent grain, H, & CO, > MCC

(MCC)
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[Henry et al., 2023]

Objective of the study

|dentifying the chain elongation pathway
used by microorganisms
during this second elongation phase

Medium chain carboxylates (MCC)
12

MCC production (kgqop M3y

||||||||||||||||||||




Second elongation phase is H, and CO, dependent

Medium Chain Carboxylates
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Experimentally measured H, / CO, consumption molar ratio:

R H,/CO,_experiment =

(559 moIHZ/ 182 molcoz) = 3.07 [moIH2 / molcoz]
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Short- chain carboxylates are consumed during the second elongation phase
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Ry ico, @s link between experimental and stoichiometry

Second elongation:

= Occurs only with a supply of H, AND CO,
= H, & CO, simultaneously consumed
= Short- chain carboxylates consumption

CH,[CH,],,COO" + H, + CO, > CH,5[CH,],.,,COO" + H,0
Short- chain Elongated
carboxylates carboxylates
m20 m+2

[Henry et al., 2023]



Ry ico, @s link between experimental and stoichiometry

Second elongation:

= Occurs only with a supply of H, AND CO,
= H, & CO, simultaneously consumed
= Short- chain carboxylates consumption

\ 4
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Is this chain elongation pathway thermodynamically valid ?

\ 4
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To conclude

Chain elongation pathway used by microorganisms based on

carboxylates, H, and CO, consumption

\ 4

nCH,[CH,] COO" + 6nH, + 2nCO, 1 CHy[CH,] ,,COO" + 4nH,0

m+2

Experimentally measured: Ry_;co,_experiment = 3-07 [molH2 / molcoz]

Stoichiometrically confirmed: Ry, /co,_stoichiometry = 677 /2n=3

Thermodynamically validated: AG® = - 143.9 £ 0.6 kJ mol!
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Microbial chain elongation based on organic feedstock, H, and CO,
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Context : the biorefinery concept
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Matter composition of the initial BSG

Dry Matter, s o
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H,- and CO,-based chain elongation H,- and CO,-based chain elongation
Without short-chain carboxylate supplied with short-chain carboxylate supplied

3n H, + n CO,

Eq. 1
| 7 CH,CH,OH + 37 H,0

n

CH;[CH,] ;. COOH + (2n - 2) H,O + 2 H, gCHS[CHZ](m+2)COOH +2n H,0
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Three-way Luer lock
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Context: Carboxylates as platform molecule
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