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Summary	  

This	  work	  will	  focus	  on	  the	  physico-‐chemical	  (pH,	  moisture,	  Brix	  and	  titratable	  acidity)	  and	  the	  
impact	  of	  different	  heat	  treatments	  (time-‐temperature	  torque)	  on	  the	  levels	  of	  phenolics	  (total	  
polyphenols,	  flavonoids)	  and	  especially	  anthocyanins	  of	  blood	  orange	  varieties	  (Citrus	  sinensis).	  

Introduction	  

Anthocyanins	  are	  polyphenolic	  natural	  pigments,	  belonging	  to	  the	  flavonoid	  family,	  which	  have	  
attracted	  increasing	  interest	  because	  of	  their	  wide	  range	  of	  colors	  (blue,	  purple,	  orange	  and	  red)	  
of	   many	   fruits	   and	   vegetables.	   Anthocyanins	   are	   interesting	   for	   two	   reasons.	   The	   first	   is	  
technology,	  namely	  their	  impact	  on	  the	  organoleptic	  characteristics	  of	  food,	  which	  can	  influence	  
their	   technological	   behavior	   during	   food	   processing	   and	   the	   second	   because	   of	   their	  
implicationdirecte	   in	  preserving	  human	  health,	   their	   anti	  Duea	   -‐oxidant.	  But	  despite	   the	   great	  
potential	   of	   application	   of	   anthocyanins,	   their	   use	   has	   been	   limited	   due	   to	   their	   relative	  
instability	   (especially	   at	   high	   temperature)	   and	   low	   percentage	   of	   extraction.	   Currently,	  most	  
research	   on	   anthocyanins	   are	   focused	   on	   solving	   these	   problems,	   and	   their	   purification	   and	  
identification.	  However,	   understanding	   the	  mechanisms	  of	   instability	   and	  degradation	   is	   often	  
hampered	   by	   the	   variability	   of	   the	   raw	  material	   and	   the	   complex	   interactions	   and	  with	  many	  
components	  of	  the	  food	  matrix.	  

Scientific	  needs	  

This	   present	   research	   will	   attempt	   to	   meet	   the	   needs	   of	   various	   industrial	   food	   during	   juice	  
processing	  with	  high	  anthocyanin	  content	   to	  keep	   the	  color	   fresh	   juice.	  From	  this	  concept,	   the	  
proposed	  approach	  is	  monitoring	  the	  degradation	  of	  anthocyanins	  at	  high	  temperature,	  divided	  
into	  two	  parts:	  

1)	  A	  cognitive	  component:	   improving	  the	  understanding	  of	   the	  degradation	  of	  anthocyanins	   in	  
high	  temperature	  and	  different	  processing	  methods.	  For	  this	  purpose,	  methods	  and	  tools	  will	  be	  
developed	  for	  understanding	  the	  degradation	  of	  anthocyanins.	  Different	  learning	  systems	  should	  
allow	  to	  disentangle	  the	  effects	  of	  each	  factor.	  

2)	  An	  application	  component:	  mobilization	  of	  previously	  acquired	  knowledge	  on	  real	  products	  
and	  processes:	  



o	  Help	  in	  choosing	  the	  best	  varieties	  of	  plants	  according	  to	  their	  composition;	  

o	  Study	  of	  degradation	  in	  different	  thermal	  processes	  

o	  Use	  digital	  tools	  for	  the	  optimization	  of	  operating	  conditions	  or	  sequence	  of	  unit	  operations;	  

o	   Help	   with	   selecting	   the	   appropriate	   industrial	   process	   transformation	   juices	   high	   in	  
anthocyanins.	  

Objectives	  

As	  we	  have	  seen,	  the	  objective	  of	  this	  research	  is	  twofold:	  

-‐	  Improved	  understanding	  of	  the	  degradation	  of	  anthocyanins	  in	  high	  temperature	  and	  different	  
processing	  methods	  of	   different	   varieties	   of	   fruits	   and	   vegetables	   of	   interest	   (the	   study	  of	   the	  
kinetics	  of	  degradation	  of	  each	  product);	  

-‐	  Mobilisation	  of	  the	  previously	  acquired	  knowledge	  to	  limit	  the	  effect	  of	  technological	  processes	  
(in	   particular	   thermal	   processes)	   on	   the	   nutritional	   quality	   of	   these	   foods	   in	   terms	   of	  
anthocyanins.	  
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