
IMPROVING THE PROBIOTIC EFFECT OF AN 
APPLE SNACK BY MEANS OF TREHALOSE 

ADDITION AND/OR SUB-LETHAL 
HOMOGENIZATION

Author:
Cristina Gabriela Burca 

Directors:

Cristina Barrera Puigdollers
Noelia Betoret Valls

Experimenthal Directors:

Manuel Hernández Pérez
Jorge García Hernández

PhD PROGRAM IN FOOD 
TECHNOLOGY 



Dairy products are 
commonly used as 
probiotic carriers

PRESENT SITUATION:

1. •High prevalence of hyperlipidemia

2. •Lactose intolerance

3. •Rise of vegetarianism

Alternative food
matrices for delivery

the probiotics
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GENERAL AND SPECIFIC 
OBJECTIVS: 

Applying simple food process engineering techniques :

1. Formulation with ingredients that confer protection to biological structures.

2. Application of sub-lethal homogenization pressures(<100 MPa)

In order to increase the Lactobacillus 
salivarius spp.salivarius (CECT 4063) 

concentration and bioavailability in 
different food matrices:
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MAIN STAGES OF RESEARCH 
DEVELOPMENT

INOCULATION 
& 

FERMENTATION
24 h at 37 ᵒC

SUB-LETHAL 
HOMOGENIZATION

(0-100 MPa)

VACUUM
IMPREGNATION

50 mbar-10’/
1 atm-10’

DRYING
air at 40 ᵒC

until:
aw  ≈ 0.35

FREEZE 
DRYING

24 h at :-40 °C 
and 0.1 mbar

Clementine juice (*)
(0, 0.1, 0.2 g TREH/g)

(*) commercial
Clementine juice

enriched with yeast
extract and adjusted
to pH 6 with NaHCO3

4 mL/L MRS 
Broth+L.salivarius

(109 CFU/mL)

Apple slices 
(var. Granny 

Smith)

Wasted solution

Fermented
juice

Impregnating
solution

Physicochemical
properties

Microbial counts
in vitro GIS

Physicochemical
properties

Microbial counts
in vitro GIS

Physicochemical
properties

Microbial counts
in vitro GIS

Apple snack

Apple snack
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EXPECTED RESULTS:
TREHALOSE addition at moderate
concentration (< 10g/100 g) to the

juice formulation would confers
protection to the probiotic 

microorganism.

SUB-LETHAL  HOMOGENIZATION
(< 100 MPa) of the juice would

increase the probiotic hydrophobicity.

DEHYDRATION TECHNIQUES    
would affect the probiotic because it

confers more resistant to
gastrointestinal conditions by being

part of a food, especially if it is a solid
structure.
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1 accepted
paper in an

international
Journal

4 Final Master’s
Works + 3 

Final Degree
Works

1 contribution to a 
National Congress

of Probiotics
3 contributions
to International 

Congresses

1 Doctoral 
Thesis

SCIENTIFIC DISEMINATION:
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