
150	  fresh	  tradi.onal	  white	  pudding	  samples	  were	  stored	  under	  normal	  atmosphere	   in	  different	  condi.ons	  of	  temperature	  (4°C,	  12°C	  
and	  4°C	  {2	  days}	  -‐	  8°C	  {10	  days})	  un.l	  5	  days	  aEer	  shelf-‐life.	  	  Half	  of	  the	  samples	  were	  treated	  with	  lac.c	  acid	  /	  diace.c	  acid	  mix	  (1.8%	  w/
w)	   (promeat	   plus,	   Galac.c	   SA)	   for	   1	   minute	   before	   storage.	   	   Each	   day,	   total	   bacterial	   DNA	   was	   extracted	   from	   samples	   of	   each	  
condi.ons	  and	  a	   sequencing	   library	  was	  generated,	   targe.ng	   the	  V1-‐V3	   region	  of	   the	  16S	   rDNA.	   	   Libraries	  were	   sequenced	  on	  a	  GS	  
junior	   sequencer	   using	   Titanium	   technology.	   A	   Bioinforma.c	   pipeline	   combining	   Mothur,	   Blast	   and	   Stamp	   was	   used	   to	   assign	   a	  
taxonomical	  iden.ty	  to	  the	  sequences	  and	  to	  obtain	  the	  bacterial	  popula.on	  propor.ons	  of	  the	  samples. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Our	  goal	  is	  to	  demonstrate	  that	  this	  technology	  
can	   be	   applied	   to	   observe	   effects	   of	   food	  
preserva.ves,	   usually	   used	   to	   prevent	   the	  
growth	  of	  pathogen,	  on	  the	  overall	  diversity	  and	  
evolu.ons	   of	   the	   bacterial	   popula.ons	   during	  
storage	  of	  a	  cooked	  meat	  product.	   
 

Food	   products	   represent	   great	   biotopes	   for	   bacteria.	   The	   op.miza.on	   of	   foodstuffs	  
conserva.on	  through	  a	  be`er	  understanding	  of	  those	  biotopes	  and	  their	  spoilage.	  The	  
current	   techniques	   of	   new	   genera.on	   sequencing	   give	   a	   new	   dimension	   to	   the	  
microbial	   ecology,	   through	   the	   metagenomic	   analysis	   of	   individuals'	   large	   number,	  
within	  a	  mixed	  microbial	  popula.on. 

Impact	  of	  the	  use	  of	  lac.c/diace.c	  acids	  on	  the	  microbial	  diversity	  of	  white	  pudding	  samples	  
during	  ageing	  under	  various	  condi.ons,	  with	  the	  use	  of	  next-‐gen	  sequencing	  and	  targeted	  

metagenomic	  approach.	  
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This	  work	   shows	   that	  metagenomic	  analysis	   can	  be	  use	   to	  efficiently	  monitor	   the	  effects	  of	  addi.ves	  on	   the	   spoilage	  bacterial	  popula.ons	  of	   food	  
products.	  This	  method	  delivers	  robust	   iden.fica.on	  of	  the	  microflora	  but	  also	  DNA	  sequences	  of	  non	  characterized	  microbes,	  which	  can	  be	  used	  to	  
prospect	  for	  new	  possible	  bacterial	  species.	  This	  tool	  can	  help	  addi.ve	  producers	  to	  be`er	  characterize	  the	  effects	  of	  their	  products	  and	  open	  new	  
perspec.ves	  for	  the	  food	  industry. 

CONCLUSIONS 

4°	  C	   4°	  C	  

0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

1 

Cumulative relative frequency of bacterial taxa > 5% - Without (FW) and with 
Promeat (Fwla) 

Pseudomonas_HM251955 Brochothrix_FM873940 Psychrobacter_sp.TSBY-37 
Psychrobacter_sp.1CpB4 Pseudomonas_syringae Shewanella_FR853555 
Shewanella_EU287114 Pantoea_sp.3DT5 Pseudomonas_reactans 
Shewanella_sp.O23S Acinetobacter_DQ263712 Pseudomonas_HM445410 
Acinetobacter_HQ791994 Staphylococcus_sciuri Staphylococcus_equorum_subsp.equorum 
Photobacterium_Photobacteriumsp.FLSCI Proteus_mirabilis Stenotrophomonas_maltophilia 
Leuconostoc_gasicomitatum Acinetobacter_AF534195 Janthinobacterium_lividum 
Brevibacterium_sp._OTU61 Erwinia_sp.RA2 Aeromonas_salmonicida 
Chryseobacterium_sp._OTU62 Acinetobacter_sp.F1 Pseudomonas_HQ143322 
Fusobacterium_necrophorum_subsp.funduliforme Pseudomonas_sp._OTU81 Carnobacterium_maltaromaticum 
Leuconostoc_mesenteroides_subsp.cremoris Porphyromonas_sp._OTU121 Microbacterium_sp.U13 
Cellulomonas_sp.NCCP-11 Chryseobacterium_sp._OTU79 Bacillus_pumilus 
Bacteroides_Prevotella_heparinolytica Acinetobacter_GQ076165 Caulobacteraceae_Brevundimonas_sp.Tibet-IBa1 
Erythrobacter_JF176679 Brevundimonas_EF600592 Comamonas_GQ070425 
Kurthia_zopfii Rhizobium_JN990104 Kocuria_sp.CC-LTT-1 
Acinetobacter_baumannii Dietzia_sp._OTU29 Clostridium_JF312691 
Staphylococcus_sp.PSBS156R 

4°C 4 - 8°C 12°C 
The	   metagenomic	   analysis	   of	   the	   samples	  
shows	  that	  the	  bacterial	  contaminants	  from	  
the	   day	   0	   sample	   to	   the	   post-‐shelf	   life	  
sample	  undergo	  discrete	  modifica.ons.	   	  As	  
expected,	   the	   storage	   temperature	   has	   a	  
strong	   impact	   on	   the	   bacterial	   popula.on	  
which	  undergoes	  a	  shiE	  aEer	  which	  spoiling	  
bacteria	  dominate	  the	  matrix.	  
	  
The	   targeted	   metagenomic	   sequencing	  
approach	   coupled	   to	   careful	   taxonomical	  
iden.fica.on	   enabled	   us	   to	   iden.fy	   619	  
different	  bacteria	   taxa	  belonging	  mainly	   to	  
3	   phyla,	   the	   ac.nobacteria,	   the	   firmicutes	  
and	   the	   proteobacteria.	   Among	   the	  
observed	   taxa,	   more	   than	   280	   do	   not	  
belong	   to	   a	   known	   and	   characterized	  
bacterial	  species.	  
	  
For	   the	  storage	  at	  4°C,	   the	   ini.al	  dominance	  of	  Pseudomonas	  and	  Shewanella	   is	   slightly	   reduced	  during	  storage	  un.l	  shelf	   life,	  aEer	  
which	  it	  drops	  to	  be	  replaced	  by	  Brochothrix	  and	  Psychrobacter.	  	  The	  main	  sta.s.cal	  difference	  observed,	  following	  the	  addi.on	  of	  the	  
preserva.on	  treatment,	  is	  the	  delay	  on	  the	  onset	  of	  the	  Psychrobacter	  popula.ons	  development.	  
	  
During	  the	  ageing	  assay	  (2	  days	  at	  4°C	  followed	  by	  10	  days	  at	  8°C),	  the	  analysis	  underlines	  the	  influence	  of	  the	  temperature	  change	  on	  
the	  onset	  of	   the	  Brochothrix	   and	  Psychrobacter	   dominance	   compared	   to	   the	  en.re	  4°C	   storage.	   	  Again,	   the	  preserva.on	   treatment	  
delays	   this	   onset	   regarding	   Psychrobacter.	   Finally,	   at	   an	   abusive	   12°C	   temperature,	   samples	   are	   quickly	   dominated	   by	   the	  
Psychrobacter/Brochothrix	  pair	  aEer	  2	  days	  of	  storage.	  In	  this	  case,	  the	  lac.c	  acid	  mix	  does	  not	  appear	  to	  be	  of	  any	  effec.ve	  use.	  
	  	  
The	   power	   of	   this	  method	   is	   sufficient	   to	   study	  minor	   taxa	   are	   also	   sta.s.cally	   influenced	  by	   the	   preserva.on	   treatment	  when	  we	  
compared	  samples	  from	  the	  same	  storage	  period.	  This	  analysis	  allowed	  us	  to	  observe	  shiE	  even	  within	  bacterial	  genus.	  For	  example,	  
aEer	  7	  days	  at	  4°C	  (shelf	  life	  date),	  Psychrobacter	  sp.	  TSBY-‐37	  is	  not	  only	  less	  abundant	  in	  the	  Fwla	  sample,	  but	  it	   is	  also	  the	  case	  for	  
other	  different	  Psychrobacter	  popula.ons	  like	  	  Psychrobacter	  sp.	  1CpB4.	  	  


