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Introduction
X-ray computed tomography (CT) is
widely used in human and animal
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medicine, in industrial applications and
structural mechanics, failure analysis and
in disciplines such as archaeology.
Eye formation is an important quality
aspect of “Swiss-type” cheese and of
many semi-hard cheeses. In this study,
CT was applied to quantitatively deter-
mine the eye volume in cheese, to
investigate differences in the activity of
metabolic pathways of different micro-
organisms and for the development of
eye forming cultures.
The objectives of the present study were
to validate the image analysis methods
which enable quantification of the total
eye volume in cheese by means of CT
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Material and Methods
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followed by the calculation of the total
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cheeses with the inclusion of hollow
polypropylene balls of a diameter of 10
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i0 to 33 mL and 0 to 309 mL, respectively,
were ripened for 30 days within a
hermetically sealed plastic film.
In the second part of the study, the CT
system and the software were applied for
the quantification of the eye volume
increase in semi-hard cheeses (Tilsit) in
a non-invasive manner to study the
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influence of Lb. casei as a adjunct
culture.

2012 IDF Cheese Ripening & Technology Symposiu
Madison, Wisconsin, USA

A
g

r

mputed tomography for
e eye volume in cheese

, Bern, Switzerland | 2012

y
arc K. Greco, Daniel Wechsler & Walter Bisig

200
250
300
350

e 
[m

L]

Given ball volume

Volume by CT & computation

R² = 0.9976

0
50

100
150
200

7 8 9 10 11 12

Ey
e 

vo
lu

m
e

Cheese identification
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Figure 2: Comparison between the known
volume of the embedded balls of 20 mm
diameter in eyeless hard cheeses and the
calculated volume by CT and image processing

e-processed
cheese no.
100 balls

of 20 mm

Cheese identification

data of the same cheese
area of the eyes in each
ulated (Fig. 1). The total
s evaluated by integrating

The known and the
volumes showed a very
(R2 > 0.9912; Fig. 2).
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Figure 3a: Tilsit cheese with addition 
of Lb. casei.  The complete meta-
bolization of citrate increased CO2
production  and eye formation. 
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Figure 3b: Tilsit cheese without
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Figure 3b: Tilsit cheese without 
addition of Lb. casei. 

m, 


