N
N

N

HAL

open science

Mapping the physiological states of Carnobacterium

maltaromaticum obtained” by applying stressful

fermentation conditions

Amélie Girardeau, Cristian Felipe Puentes Mancipe, Sophie Keravec, Pierre

Peteuil, Toan-Cristian Trelea, Fernanda Fonseca, Cristian Puentes

» To cite this version:

Amélie Girardeau, Cristian Felipe Puentes Mancipe, Sophie Keravec, Pierre Peteuil, Ioan-Cristian
Trelea, et al.. Mapping the physiological states of Carnobacterium maltaromaticum obtained” by
applying stressful fermentation conditions. 4. Microbial Stress: from systems to molecules and back,
Apr 2018, Cork, Ireland. 2018, 4th Microbial Stress: from systems to molecules and back. hal-
02268919

HAL Id: hal-02268919
https://hal.science/hal-02268919
Submitted on 21 Aug 2019

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.


https://hal.science/hal-02268919
https://hal.archives-ouvertes.fr

‘Mapping the physiological states of Carnobacterium maltaromaticum

[N
o\

]

/|

o

/ \
\ /

obtained by applying stressful fermentation conditions - .ox
CR70OLOG SIS SOENCERIMPACT

A. Girardeau'?, C. Puentes?, S. Keravec?, P. Peteuil?, C. Trelea’, F. Fonseca® ol
LUMR GMPA, AgroParisTech, INRA, Université Paris-Saclay, Thiverval-Grignon, France % ,REM'UM
2CRYOLOG, R&D department, Nantes, France

and eco-friendly processes

Context & Aim

Time-temperature Integrators (TTIs) are smart-labels that relay the time-temperature history of the food they are attached to!!l. They are used | '2LERZR2
for detecting a break of the cold chain. Biological TTls contain lactic acid bacteria (LAB) which growth induces a pH drop and a color shift, thus
indicating that the food is no longer fit for consumption2!. There is a need to improve their performances and widen the shelf-life range they | = &
cover (currently 30 h to 8 days). It has been proven that fermentation conditions can modulate the physiological state of LABI3I*l, The main l
hypothesis that has lead to this work is that changing the physiological state of LAB during fermentation impacts the acidification activity of the
harvested cells, within the TTI label medium.

: : Map out the possible acidification activities of freeze-thawed LAB of industrial
Aim of this work:

interest, by changing fermentations parameters (temperature, pH and harvest time) e ¢
Methods
Studied Factor Range B . ~ os ¥ Biomass harvest
Temperature (°C) 20 - 37 I [ :.:_:_I E 0.8 Maximum acfdiff;’citg:r;)rare 'S feached === -!
pH 6-9.5 E : \d
. t = 0 when max acidification S . |
\HarVESt time (h) rate is reached | EL v ' M v N
' a 0.4 :
S o3 L >
Inoculum Concentration | C :‘E’ - v H;WE; ti,-?-,e (ﬁ) 0
C. maltaromaticum CNCM 1-3298 (2 635g—10 min —4°C) _ i o
Fermentation Protection ¥ Z o1
(MN medium — 150 rpm) (trehalose solution) 0
o Freezing | : 0 5 10 ‘ ‘ 15 20
:' (-80°C — 3 °C.min-1) Fermentation time (h)
Harvests were done at increasing times after the maximum
Frecze-thawing acidification rate of the fermentation medium was reached.
¥ of bacterial concentrates
Acidificationrateoffermentationmedium\ 1 Cinac® system > Acidification activity
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cell growth and acidification = = 4 acidification activity of activity N The acidification activity of the freeze-thawed bacterial cells
properties during concentrates
fermentation was done in triplicate, for each harvest time.
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PH 7 - 30°C
o : C pepe as 707 (control)
- pH 7.0, 30 °C = best parameters for maximum cell growth and acidification rate; E o
- pH # 7.0 ® maximum acidification rate during fermentation \; 3 |
- T# 30 °C = maximum acidification rate during fermentation N and fermentation — 03 PH 7 -37°C
duration . 2 04
H 7 - 20°C
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- pH 6 = dtpH1.5 N by 55 min;
- pH 9.5 = dtpH1.5 2 by 110 min; 0
— high pH values emphasized the detrimental effects of harvest time.
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Fermentation duration (h)

dtpH1.5 = 310.54 —18.69 x ht + 0.1 X T x pH + 3.31 X pH X ht — 0.09 X T*
T : temperature (°C) ht : Harvest time (h)

Response surface for T = 30 °C

~ dtpH1.5 (min) This research identified pH and harvest time to be the
4 900 - most efficient fermentation stressors for the production of
600 - . ) ] el el e
; 800 - ] C. maltaromaticum concentrates exhibiting extreme
5 0 % < 700 - physiological states.
t; * ~
- P 2 600 - To better understand the mechanisms underlying the bacterial
ud * . % T .
a0 | Al S 500 - stress responses, two main research axes can be pursued:
* % * ©
wo | 400 - — Characterizing the cell’s membrane composition and
300 - organization to identify it’s role in physiological state;
45°Mea::red55° 5 - Setting up intracellular pH measurements by flow
cytometry to investigate the pH effect.
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