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INTRODUCTION

Aim: evaluation of different methods of applying a whey protein-based coating incorporated 
with 2.0 % (w/v) cardoon leaf extract on cured cheese to extend its shelf life. 

MATERIALS & METHODS
Barbosa et al. Foods 2020, 9, 564

RESULTS & DISCUSSION

CONCLUSIONS

INFLUENCE OF APPLICATION METHODS OF A WHEY PROTEIN-BASED 
COATING WITH CARDOON EXTRACT ON CURED CHEESE PROPERTIES

Cheese Preservation
• Edible coatings are increasingly applied for cheese 

preservation.
• Can reduce moisture loss, lipid oxidation, and microbial 

contamination.
• Whey protein-based coatings are biodegradable, 

transparent, and good carriers for bioactive compounds.

Cynara cardunculus L. (Cardoon)
• Native to the Mediterranean region 
• Is a multipurpose crop (e.g. food ingredient and biomass)
• Its flowers are used as milk clotting in the production of 

some cheeses
• Leaves are the main by-product and is rich in polyphenols 

with antioxidant and antimicrobial potential.
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Microbial Contamination:
• Total viable counts 
• Mould and yeast 
• Enterobacteriaceae

Physicochemical Properties:
• Moisture Content
• Colour
• Lipid oxidation – Thiobarbituric Acid 

Reactive Substance (TBARS)
All assays were performed on both rind and interior, except TBARS, which was assessed only in the interior of the cheese.
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Figure 1 – Growth of total viable counts (A), moulds and yeast (B) and Enterobacteriaceae (C) in cheese rind and interior during 30 days of storage, expressed as log CFU/g of cheese. Different letters represent results with significant differences (p < 0.05).
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Figure 2 – Moisture content (A), luminosity (B) and colour difference (C)  in cheese rind and interior during 30 days of storage,. Different letters represent results with 
significant differences (p < 0.05).

Figure 3 – Lipid oxidation in the interior of cheese samples, measured as TBARS, 
expressed as mg malondialdehyde (MDA) per kg of cheese. Different letters 
represent results with significant differences (p < 0.05).

M
D

A/
Kg

 c
he

es
e

0

10

20

30

Control coating
cheese (without

extract)

2 % cardoon extract 
coating cheese 
(double dip–air 

dried)

2 % cardoon extract 
coating cheese 
(single dip–flow 

dried)

2 % cardoon extract 
coating cheese 

(double dip–flow 
dried)

A
B

C

a a
b b b

a a a a a

0

5

10

15

20

25

30

35

Control
cheese

(without
treatment)

Control
coating
cheese

(without
extract)

2 % cardoon 
extract 
coating 
cheese 

(double dip–
air dried)

2 % cardoon 
extract 
coating 
cheese 

(single dip–
flow dried)

2 % cardoon 
extract 
coating 
cheese 

(double dip–
flow dried)

%

Interior Rind

Whey protein-based coatings with 2% cardoon leaf extract (double dip–flow dried) effectively reduced microbial contamination and lipid 
oxidation, while maintaining cheese moisture. This natural strategy enhances shelf life and quality, offering a sustainable approach to cheese 

preservation.
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