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@@ Introduction and context
= Tremendous growth of biodiesel manufacturing industries = large production of available glycero -
Development of biotechnological processes to convert glycerol into high-added value chemicals ot et
3 ot 2 i - 5 o i B i . : ¥ 2 Ligendeat i i
E{pyaz/d :?::;Z;?Zgu acid (3-HP): significant platform chemical fr h various specialty chemicals can be synthesiz ,.:,,,_,__?ﬁ i
CCJ rently produced by chemical methods, but biotechnological production not well established m e f ,)°L
Jntil now, among lactic ac teria, only bacteria of the Lactobacillus genus a ially L. reuteri have beenshow r Lot
roduce 3-HP from glycerol ugh at low productivit toxic molecule smrr :
® 3-HP and its metabolic intermediate 3-hydroxypropionaldehyde (3-HPA) suspected to exhibit inhibitory or toxic effects o Acieacd
he producing microorganisms = "’x‘c_ !

ISPR (In Situ Product Recovery) = potential strategy to relieve the stress, increase the performance of = ; LDWL::” yield. J e
microbial cells and recover the molecule of interest of purity Ny
= Study of the impact of the integrated process on bioconversion productivity and cell physiological state 9

HO" OH:

Material and o

Integrated process

reuteri growth
5.1 of MRS medium + 20°g/L of glucose, anaerobic
onditions; pH 6 regulated with KOH

Lactobavillas reuten Harvesting and washing. 7 Number of fibers 9800
3% Centrifugation 10 ‘min, 5000 Potassium i Internal diameter of one fiber ~ 200pum
Phosphate Buffer, pH 6.5

- Glycerol bioconversion into 3-HP.
2.5 Lof Glycerol {18 g/L in distilled
aerobic conditions, 5 x 10° Cells/m i = Advantages of m
KOH (10 N} and HEl (5 N =

In situ product recovery of 3-HP
Liquid:liquid reactive extraction assisted by membrane
contactor in an organic phase containing decanal and

% vlv.amines {TOA with or without Aliguat 336),

Average pore size 0,03 um

Exchange surface 0,36 m?

= Non-dispersive extrac

3:-HP recovery in aqueous phase
Back-extraction of the 3:-HP {n aqueous phase

.

4 Results and discussion

: Im pact Of pH on 3-HP production performa CeS Eﬁ“?&ﬁ;ﬂ?ﬁ&'ﬁgxﬁa‘n‘;ﬁ;:z::;“”“ “Better 3-HP extraction at lower pH but possible and

favorable in'the range of pH tested (K, > 1)

- Lower 3-HP extraction from the real bioconversion
medium than from the solutions of pure 3-HP. in water

D Hypothesis: Tower accessibility of amines to: 3-HP
due to soluble- molecules {proteins and phospholipids)
excreted or released from bacteria (pussell et ol 2004)

[3:HP] /{3:HP]

“Good selectivity of the reactive extraction

60 80 i 100
Time of extractio selected strategy makes possible to recover
SOH3 wolg ApHs e arget molecule the bioconversion

3:HP reactive extraction:from:real bioi
20%: (/v TOATAliquat 336.(10/10]

13-HP}/ [3-HP]i

2007407601807 1000 120 71140 160" 1807200
Time of extraction (minutes)
@ Realibloconversion medium ¢ pH 4 ¥ pH

Tieme of st with srpanc shne s chatsl s i water 1]

mVabecels WARersdcels WDsad cells
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timization of glycerol bioconversion | timization of 3-HP reactive extraction | Biocompatibility of the integrated process
i i i i i {3-HP] 1 C i Metabolites Jrganic:phas i irculati
[ cells/mL W pH: = TORAliguat (18/2) ratio o impact of cell circulation = ‘Toxic effect of 3-HP:and 3-HPA
L +inhibition Efficiency and selectivity of theireactive extracti armful impact of Aliguat:336 compared to:extractant phase:wi TOA
rst tests of integrated: process coupling glycerol bioconversion and 3-HP reactive extraction assisted by hollow fiber membrane contactor }
Bioconversion at 50:rpm, 5 x 107 cells/mk Reactive extraction with TOA 20 % (v/ canol 80 % (v/v) }
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