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• “Serra da Estrela” cheese is a Portuguese traditional cheese
with PDO (Protected Designation of Origin), according to
European regulation
• Its sensory properties are very much appreciated: intense
flavour, taste and aroma and most especially a smooth
texture
• Is one of the most valued products in Portugal and abroad
• Assumes a major importance in the national cheese making
history and has high economic value
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This cheese is made only from ewe’s milk, salt and dried thistle flower
(Cynara cardunculus L.), used as vegetable coagulant.
The cheese manufacture followed the traditional
process:
• Heat the milk to 28-32 °C
• Add salt and the thistle flower
• Wait 60 min. for coagulation
• Manually cut the curd
• Filter to remove the serum
• Put into the molds for ripening
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Compare the textural properties of Serra da Estrela cheese
manufactured in different dairies at the end of production

season, as measured by three types of test: spreadability,
puncture and compression test (texture profile analysis)
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• 6 dairies in the PDO region
of Serra da Estrela Cheese
• 3 cheeses from each dairy
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Compression test
➢ Texture profile analysis (TPA)
➢ Measurements made in 3
different samples in both sides
of the cheese (top and bottom)

Evaluated textural properties:
• Hardness
• Adhesiveness
• Springiness
• Cohesiveness
• Resilience
• Chewiness
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Puncture test
➢ Perforation with a probe P/2
➢ The evaluations were made in 3
different samples in both sides
of the cheese (top and bottom),

Evaluated textural properties:

with 5 perforations on each

• Crust firmness

side

• Inner firmness
• Adhesiveness
• Stickiness
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Spreadability test
➢ Compression using a spherical
probe P/1S (stainless ball)
➢ The evaluations were made in 3
different samples in both sides
of the cheese (top and bottom)

Evaluated textural properties:
• Hardness

• Stickiness
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➢ Samples D1 and D3 had higher firmness (harder)
➢ Samples D2 and D6 are too soft
➢ Chewiness is related with hardness

incomplete ripening or
inadequate ripening conditions
similar trends are expected

➢ Adhesiveness was generally small and practically zero for D3, D4 and D5
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➢ All samples have a uniform elasticity: 86% - 91%
➢ The variability in resilience is a little higher: 41% - 51%
➢ The samples with a higher elasticity have also higher resilience
➢ All samples had a very similar cohesiveness: 0.82 - 0.84
Because this softs paste cheese has a very smooth flesh
with a high elasticity, the cohesion is also very high.
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➢ Sample D3 had a harder crust, about double of D2
These variations were mainly in the crust, because the
inner paste of the cheeses was very smooth in all cases

➢ Sample D3 had the highest adhesiveness and stickiness
Corresponding to a paste with a typical creaminess
characteristic of the Serra da Estrela Cheese
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➢ Results for hardness with spread and compression tests have the same trend:
D1 was harder and D2 was softer in both tests

➢ Sample D3 showed the highest stickiness of the inner flesh (puncture test) but
the lowest in the crust (Spread test)
although this cheese had a more gluing
paste the outer crust was more dried
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Hardness (Compression) versus Crust firmness (Puncture):
Hc = 2.125 CFp + 28.141
(R = 0.168, p = 0.334)
Hardness (Compression) versus Inner firmness (Puncture):
Hc = 26.065 IFp + 7.793
(R = 0.483, p = 0.003)
Hardness (Compression) versus Hardness (Spread):
Hc = -0.898 Hs + 6.226
(R = 0.830, p < 0.005)
Stickiness (Puncture) versus Stickiness (Spread):
Sp = -2.223 Ss – 1.271
(R = 0.314, p = 0.062)
Adhesiveness (Compression) versus Adhesiveness (Puncture):
Ac = -0.012 Ap – 0.193
(R = 0.244, p = 0.158)
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➢ The samples at study showed considerably different textural properties for
some parameters, while being similar for others:
Ex: Hardness and chewiness of the crust were fairly variable,
while the springiness and cohesion were very similar in all
samples.
➢ The properties of the crust were quite independent from those of the inner
paste:
Ex: The values obtained for adhesiveness and stickiness
through the puncture test

➢ From the correlations, only that between (hardness-compression) versus
(hardness-spread) was significantly strong
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The results obtained showed the
usefulness of using different
methodologies to evaluate cheese
texture:
They complement each other and

allow to determine different
parameters
Obtain a more complete description
of the textural properties
15

The authors thank the FCT (Portuguese Foundation for Science and Technology), the
Polytechnic Institute of Viseu and CI&DETS for their support under project
UID/Multi/04016/2016.
This work was prepared in the ambit of the project approved and financed by FCT
with reference 02/SAICT/2016/23290, titled “QClasse: Caracterização e Valorização da
autenticidade do QSE DOP e sua vocação para a promoção da Saúde”.

16

