Centre Île-de-France -Versailles-Grignon

The oxidoreduction potential (Eh) of cheeses may affect the balance of volatile compounds that determine their flavour, via an effect on cheese microbiota. However, only few studies are available on this topic. We explored the effect of Eh on the production of volatile compounds by several lactic acid bacteria (LAB) in cheese-like conditions, via inoculations in a curdbased medium under O 2 or N 2 .

19 LAB strains inoculated in a curd-based medium. 2 Eh conditions applied for each strain: 1 inoculation in the presence of O 2 (O2), 1 inoculation in an anaerobic chamber filled with N 2 (N2). 4 vials / strain and Eh condition, incubated 14 days at 26°C. 2 vials analysed at 0 and 14 days for microbial counts and volatile compounds composition (SPME/GC/MS).

Curd-based medium: 20h-semi-hard cheese ground in water (1:2) with NaCl 18g/L, peptone, lactose 1.2g/L, sterilized 15 min at 110°C [1].
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Principal Component Analysis of 14 days-volatile compounds affected by oxygen concentration (positively by O2 in red, N2 in blue) according to ANOVA

FHL Lc

Oxidoreduction effect on aldehydes, acids and sulphur compounds was already previously observed for Lc in a synthetic amino acids-based medium [2]. The present study in a curd-based medium revealed an additional effect, in particular on FHL, on alcohols and ketones. The present results on the intra-species diversity are complementary to results of [3] that showed the effect of a longer incubation time and of O2/N2 on oxidoreduction potential values.
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Lc counts at 0 and 14 days (in ufc/mL) revealed an inoculation at 10 7 -10 8 cells/mL, then a decrease, faster with O2 (apart Lcl07 and Lcl08)

In red: O2, in blue: N2 Oxygen concentration showed globally similar effects on 14 days-volatile compounds according to the species with :

A total of 47 and 49 volatile compounds were extracted for Lc and FHL respectively. The first PCA axes show the diversity between strains and the second axes the differences between N2 and O2.

Apart Lc07-O2 that showed a peculiar profile with large amounts of volatile fatty acids and low contents of aldehydes, volatile profiles were less diversified between strains in Lc than in FHL. This may be linked to different growth dynamics.

-Globally, for Lc, 5 compounds were higher with N2 (2 alcohols, 1 ketone, 2 reduced sulphur compounds ) and 7 with O2 (3 ketones, 2 oxidized sulphur compounds, 1 volatile fatty acid, 1 aldehyde, 1 primary alcohol). -For FHL, 6 compounds were higher with N2 (4 alcohols, 1 aldehyde, 1 reduced sulphur compound) and 10 with O2 (6 ketones, 2 volatile fatty acids, 2 oxidized sulphur compounds). 
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  strains of Lactococcus lactis (Lc): 3 subsp. cremoris (Lcc01, Lcc02, Lcc03) + 6 subsp. lactis (Lcl04, Lcl05, Lcl06, Lcl07, Lcl09) 10 strains of facultative heterofermentative lactobacilli (FHL): 3 Lb casei (C01, C03, C05), 3 Lb paracasei (PC02, PC04, PC07), 2 Lb plantarum (PL06, PL09), 2 Lb rhamnosus (R08, R10)

  at 0 and 14 days (in ufc/mL) revealed an inoculation at 10 6 -10 7 cells/mL, then a trend to increase, but diverse dynamics between strainsIn red: O2, in blue: