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INTRODUCTION

Cheese Preservation Cynara cardunculus L. (Cardoon)
Biodegradable films are increasingly applied for  Native to the Mediterranean region
cheese preservation. * Is a multipurpose crop (e.g. food ingredient and

« Can reduce moisture loss, lipid oxidation, and biomass) —
microbial contamination. - Its flowers are used as milk clotting in the production =%

« Whey protein-based films are biodegradable, of some cheeses
transparent, and good carriers for bioactive « Leaves are the main by-product and is rich in
compounds. polyphenols with antioxidant and antimicrobial

potential.

Aim: evaluation of the potential of whey protein-based films incorporated with cardoon leaf extract (0.5, 1.0, and 2.0 %
w/v) to extend the shelf life of cheese to understand if it can be a substitute to natamycin.

MATERIALS & METHODS

Microbial Contamination:
g 5+2°C  Total viable counts
30 days * Mould and yeast

é  Enterobacteriaceae

protein-based film incorporated Physicochemical Properties:

with cardoon leaves extract (0.5 * Moisture Content
%, 1.0% and 2.0%) | * pH and titratable acidity*

» Lipid oxidation — Thiobarbituric Acid
Reactive Substance (TBARS)*

*Assessed only in the interior/paste of the cheese.

Cheese wrapped with the whey

RESULTS & DISCUSSION

10.00
6.00
o 8.00
O 2
s 6.00 O 4.00
L
o 4.00 D
3 200 §’2.00
0.00
WE 53 . B ¥ o 58 X_ 8 ¥_ 000 = = = =
o £ S £ £ o o £ = — X X X = — X N R
3 & J= ~= SE | SE 5 &= = 36 28 wE °2E oE | 85 B8 wE 2E of
© o © o T < y = — i= | = T = — = =
'(C)g O-.q-)- ;é o 3 ;é 'Sg O-.G-J- ;é o 3 :)é 2% Sé ?c + c Tc o gé i)c + c TC
= = + 3 N N5 N —= & + 3 N NS N Cc O © < o o 8 o SIRO) © 2 o o 8 o
0 = o 9 37° o 2 57T 0 = o © o2 O = o2 i = + > Q O » 9 © o - 5 + > QO »n 9 Qo
= 2 0= O ® O ® O T s 3 = O T O @ O T O = o 3T o S 37D O = o 2 S oS 3T
S 2 Q= < © o ° < © S 2 Q3 < © S ° < © = 3 B S O Qs O = 3 = QS ¢ m O
QS 02 (&) O &) QRE 0 2 &) O (&) c o OIS £ © L O £ © c O QS c O £ O c O
o= < o= < o £ o3 O ®) O o C o3 O O O
2 OE 2 OE O <= O c=
= = 2 O E 2 O £
Rind Interior - _ ” ,
Figure 1 — Growth of total viabl ts in cheese rind and interior/paste aft rnd interior
igure 1 — Gro OT 10tal viapble counts In cneese rind ana interior/paste arier . . . . . .
g P Figure 2 — Growth of Enterobacteriaceae in cheese rind and interior/paste
30 days of storage.
after 30 days of storage.
8.00 60.00
26.00 50.00
O 40.00
> 4.00 32 30.00
()]
10.00
0.00 0.00
s -5 X N R s g & X X = = 0 S N = = 0 2 S
§§ S8 wE 9E ofF §§ S8 wE 9E ofF 05 TS wE OEFE oEFE | 85 T8 wE OEFE of
2 o = N N = J<ih~? o = N N = == = - & = o) == = - & =
2% §é + S + S + § 2w §E<J + § t 5 + 5§ @% 5 & i)c + C Tc _“C’*% 5 & c.fc + Tc
o Q = QS ! ol o9 = QS ! QS G O O o o o 8 Q G O © Q o 8 Q
= = + 3 NS 2S5 NS = = + 3 NS 2S5 NS — 5 + 3 8o 03 8O — 5 + 2 8O 0 3 89
O = o 8 o o O o O o [ o 8 O = O = O = o = 0 2o o 20 o = 0 N s o 2o
£3 %&£ 8§ 88 85 =23 8 $5 25 $§ g5 g2 8% 85 8% 23 22 gE 8% 8%
c o QS c O £ O c O c o QS c O £ O c O c O = o0 £ O c o0 c O = c O £ O c O
8 S o= @) O @) QRE SN @) O o o L D = ) @) O o L o S O @) O
= c O = c o= o= S E= ==
2 OE 2 OE 2 OE 2 OE
Rind Interior Rind Interior
Figure 3 — Growth of moulds and yeast in cheese rind and interior/paste after Figure 4 — Moisture content in cheese rind and interior/paste after 30 days of
f storage. storage.
630 days of storage 35 g 0.040
5 3 0.035
(@] o
<25 £ 0.030
4 e Q
& 2 5 0.025
O X
3 515 < 0.020
2 5 1 % 0.015
(@)
1 05 g0.01O
0 0.005
0 Control Cheese + Cheese + Cheese + Cheese + 0.000
Control Cheese + Cheese + Cheese + Cheese + cheese  control 0.5 % 1.0% 2.0 % Control Cheese + Cheese + Cheese + Cheese +
cheese control flm 0.5 % 1.0% 2.0% (without film cardoon cardoon cardoon cheese control fim 0.5 % 1.0% 2.0 %
(without  (without cardoon cardoon cardoon treatment) (without film film film (without  (without cardoon cardoon cardoon
treatment) extract) film film film extract) treatment) extract) film film film
Figure 5 — pH in cheese interior/paste after 30 Figure 6 - Titratable acidity in cheese Figure 7 - Lipid oxidation in cheese
days of storage. interior/paste after 30 days of storage.

interior/paste after 30 days of storage.

CONCLUSIONS

The film with 2.0% cardoon extract incorporated was the most effective film. It supressed microbial growth, in both rind and
interior of the cheese, as it presented lower counts of total viable counts, moulds and yeasts, and Enterobacteriaceae
compared to the control film. TBARS increased for all samples, but values can be considered low as the cheese may not be
oxidated yet since they did not exhibit rancid smell. The incorporation of cardoon-based extracts into whey protein films
demonstrated antimicrobial and antioxidant properties, contributing to improved cheese preservation during refrigerated
storage. This sustainable approach reduces reliance on synthetic preservatives while valorising agro-industrial by-products.
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