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Use of principal component analysis in order to link genotypic and phenotypic characters of psychrotrophic Bacillus cereus group isolates to their cytotoxic and spoilage potentials in eggbreaking industry Baron Florence, Lechevalier V., Belaïd R., Techer C., Gonnet F., Grosset N., Gautier M., and Jan S. • Ability to grow at 6°C and 43°C on solid medium (Lechner et al., 1999) Study of the food poisoning and egg product spoilage abilities:

• Growth ability at 6°C, 10°C, and 30°C in BHI-YE broth and in liquid whole egg cell enumeration (Log cfu/mL) at different times 
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  all have the 16s rDNA-2p signature Profile 1: B. weihenstephanensis(Lechner et al., 1998), main profile Global analysis of the isolates in egg product environment Genotypic and phenotypic signatures: 12 profiles Growth ability Cytotoxic activity Egg spoilage ability links ? Global behavior of the isolates with respect to (i) their origin (6 companies) ? (ii) the season (warm/cold) ? Principal Component Analysis Correlation circle of the continuous variables (Principal Components 1 and 2) Growth in egg 6°C 14d Growth in egg 10°C 5d Growth in BHI-YE 6°C 14d Time of egg coagulation 30°C Time of egg coagulation 10°C Cytotoxicity in egg 30°C 18h Cytotoxicity in BHI-YE 30°C 5d Cytotoxicity in egg, 30°C 5d Cytotoxicity in BHI-YE 30°C 18h Global analysis of the isolates in egg product environment Liquid whole egg = BHI-YE for growth (≤ 10°C) and for toxin production at 30°C High cytotoxic activity at 30°C High growth ability at ≤ 10°C Fast egg coagulation at 30°C Fast egg coagulation at 10°C Projection of the whole collection on the plan defined by the PC 1 and 2

  

  

  

  

  

The global behavior of the isolates was slightly different at the warm and at the cold season (TV = 2.4)

Warm season

Cold season

Barycenter of each season

Fast coag 10°C

High growth T°≤ 10°C

Cyto +

Fast coag 30°C

High growth and fast egg coagulation at T°≤ 10°C correlated with:

-presence of the cspA signature -inability to grow at 43°C

Conclusions

Liquid whole egg: optimal medium for growth and toxin production

Health risk

Good markers for the health risk

New insights on psychrotrophic B. cereus group cells in egg product environment

Starting point for their control in the food industry

Spoilage risk

Good markers for the spoilage risk Main profile: profile 1 (B. weihenstephanensis)

Several profiles not described in the literature: interesting behaviors High cytotoxicity at 30°C and fast egg coagulation at 30°C correlated with:

-presence of the 16SrDNA-1m signature -ability to grow at 43°C