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Background	
  

•  Mozzarella	
  produc=on	
  is	
  a	
  mul=-­‐billion-­‐dollar	
  
industry.	
  

•  Mozzarella	
  is	
  the	
  best	
  cheese	
  for	
  pizza.	
  

•  Consumer	
  demands	
  drive	
  industrial-­‐scale	
  
produc=on	
  and	
  innova=ve	
  research.	
  

•  Evalua=on	
  of	
  cheese	
  microstructure	
  to	
  aid	
  
assessment	
  of	
  func=onal	
  proper=es.	
  



Microstructure	
  of	
  Mozzarella	
  Cheese	
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Microstructure	
  of	
  Mozzarella	
  Cheese	
  

•  Problem:	
  Chemically	
  fixed	
  samples,	
  2D	
  

•  Desirable:	
  Na=ve	
  analysis	
  methods,	
  3D	
  

•  Approach:	
  X-­‐ray	
  nano	
  computer	
  tomography	
  
(ZEISS	
  Xradia	
  520	
  Versa)	
  



Preliminary	
  Results	
  
Unfixed	
  &	
  Unstained	
  String	
  Cheese	
  Sample	
  

2D	
  virtual	
  slices	
  in	
  two	
  different	
  orthogonal	
  planes.	
  	
  
The	
  image	
  on	
  the	
  right	
  is	
  the	
  virtual	
  cross-­‐sec=on	
  of	
  the	
  blue	
  line	
  on	
  the	
  le^.	
  The	
  
le^	
  image	
  is	
  the	
  virtual	
  cross-­‐sec=on	
  of	
  the	
  green	
  line	
  on	
  the	
  right.	
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Preliminary	
  Results	
  
Fixed	
  &	
  Stained	
  String	
  Cheese	
  Sample	
  as	
  a	
  Reference	
  

2D	
  virtual	
  slices	
  in	
  two	
  different	
  orthogonal	
  planes.	
  	
  
The	
  image	
  on	
  the	
  right	
  is	
  the	
  virtual	
  cross-­‐sec=on	
  of	
  the	
  green	
  line	
  on	
  the	
  le^.	
  The	
  
le^	
  image	
  is	
  the	
  virtual	
  cross-­‐sec=on	
  of	
  the	
  red	
  line	
  on	
  the	
  right.	
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Conclusions	
  

•  More	
  studies	
  needed	
  to	
  clearly	
  iden=fy	
  the	
  
components	
  of	
  string	
  cheese	
  (protein,	
  fat,	
  
crystals)	
  in	
  micrographs	
  obtained	
  with	
  the	
  X-­‐ray	
  
nanoCT.	
  

•  IF	
  components	
  can	
  be	
  unequivocally	
  iden=fied,	
  
use	
  for	
  large-­‐scale,	
  3D	
  reconstruc=on	
  of	
  cheese	
  
envisioned.	
  

•  Thermal	
  instability	
  of	
  cheese	
  might	
  be	
  a	
  problem.	
  


