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Antimicrobial efficacy of a polyphenolic extract from olive oil by-product against 

“Fior di latte” cheese spoilage bacteria

Total polyphenols content in the governing liquid (A) and “Fior di latte” cheeses (B) treated with two 
different concentrations of olive mill wastewater polyphenols extract: (250 μg/mL) PA and (500 μg/mL) PB.

Roila et al., 2019



Estimated growth curves of Pseudomonas

fluorescens (A) and of Enterobacteriaceae (B) using

the Baranyi and Roberts model, in “Fior di Latte”

cheeses treated with two different concentrations of
olive oil polyphenols extract (250 μg/mL) PA and

(500 μg/mL) PB and CTR samples.

Antimicrobial efficacy of a polyphenolic extract from olive oil by-product against 

“Fior di latte” cheese spoilage bacteria

106 cfu/g                                     105 cfu/ml
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“Fior di latte” cheese spoilage bacteria
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Gelatin-starch composite coating containing cucumber peel extract and cumin 

essential oil: Shelf life improvement of a cheese model

cucumber peel extract (CPE), cumin essential oil (CEO), gelatin-
starch edible coating (GS), gelatin-starch edible coating-cucumber
peel extract (GS-CPE), gelatin-starch edible coating-cumin essential
oil (GS-CEO), and gelatin-starch edible coating-cucumber peel
extract-cumin essential oil (GS-CPE-CEO). The images on the left and
right show magnifications of 100× and 300×, respectively
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Scanning electron microscopy (SEM)

Each slice was sunk for 2 min in the respective solutions. 

Then, the samples were removed and allowed to drain 

on a sterilized metal net to form the edible coatings; 

next, the treated samples were packaged in low-

density polyethylene (LDPE) bags.

T0

Esparvarini et al., 2022



Microbiological analysis

56 days of storage, 4°C



Physical properties
5 %



Chemical properties

Antioxidant acivity



“Simultaneous use of the CPE and GS 
created an attractive greenish color on 
the sample surfaces.”





The Concept of Cheese Fortification

The WHO and the United Nations Food and Agriculture Organization (FAO) define fortification

as “the practice of deliberately increasing the content of an essential micronutrient in food, to

improve the nutritional quality of food supply and provide a benefit to public health with the

least health risk”.

In the functional food market, fortified dairy products account for 

42.9%

It is expected that the fortified dairy product market

will reach almost EUR 15,675.03 million by 2027, with a

compound annual growth rate of 6.9% during the

forecast period

https://www.maximizemarketresearch.com/market-report/global-fortified-dairy-products-market/26835/#details



Fruit and Vegetable By-Products to Fortify Spreadable Cheese

✓ red and white grape pomace 

✓ tomato peel

✓ broccoli 

✓ corn bran 

✓ artichokes

Fine powders added at 5% in the spreadable cheese

Lucera et al., 2020
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Wheat bran as prebiotic cell immobilisation carrier for industrial functional Feta-

type cheese making: Chemical, microbial and sensory evaluation

Terpou et al., 2019



The Chelmos Feta starter culture was

added in the milk, mixed well and left

undisturbed for 2 h for curd formation.

The adjuncts in each case were then

added and mixed well for 5 min. All

cheese samples were placed into cubic

cheese molds and were left at room

temperature (17–23 °C) overnight for

whey to drain.

The cheeses were then were placed in

brine (12% salt) and were kept at 15–18

°C for approximately 15–20 days (until pH

dropped to 4.6), and then at 4 °C for 40–

45 days in 6% brine to mature.

After a total of 60 days of maturation,

the cheese samples were stored at 4 °C

in the 6% brine for other 60 days.

Pasteurized and standardized sheep's milk (70%) and 

goat's milk (30%)

+

rennin and the Chelmos Feta starter

a) freeze-dried synbiotic immobilised biocatalyst as 

adjunct (FΙL)

b) cheese made with free freeze-dried L. casei cells 

(in equal cell counts as in FΙL), as adjunct (FFL)

c) cheese made with 10 g of wheat bran as prebiotic 

adjunct (WB)

d) commercial Feta cheese (Chelmos starter only) 

(CS) 

Wheat bran as prebiotic cell immobilisation carrier for industrial functional Feta-

type cheese making: Chemical, microbial and sensory evaluation



SEM photographs of freeze-dried synbiotic biocatalyst (L. casei ATCC 393 immobilised on wheat bran) at 

different magnifications and optical views.



Physico-chemical characteristics of cheese



Cell survival in simulated gastric juice

3% 5.3% 
4% 5.5% 



Microbiological analysis of cheese during maturation and storage



Sensory evaluation



TAKE HOME 
MESSAGE
 The potential of numerous agri-food by-

products for application in the production 
of functional cheeses, from both a health 
and a functional point of view has been 
found.

 Contrasting results have been obtained 
regarding physicochemical and sensory 
properties of enriched cheeses depending 
on the selected by-products and on the 
technology adopted for the extract 
preparation.

 Numerous variables modify the power of 
the extracts added to cheese formulations, 
based on the method of application. 

 The reuse of agri-food by-products in 
cheesemaking, although challenging, 
deserves to be explored.



ACKNOWLEDGMENTS

Prof. Michele Faccia

Prof. Francesco Caponio

Prof. Carmine Summo

Prof. ssa Antonella Pasqualone

Dott.ssa Claudia Antonino

…and all my research group

This study was carried out within the Agritech National Research Center and

received funding from the European Union Next-GenerationEU (PIANO

NAZIONALE DI RIPRESA E RESILIENZA (PNRR)–MISSIONE 4 COMPONENTE 2,

INVESTIMENTO 1.4—D.D. 1032 17/06/2022, CN00000022).


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29

