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Table 1- Selective release on sensory effects of probiotics in cheese

Probiotics Cheese type Storage period Sensory effects Reference
L. paracasei, L. salivanus Cheddar cheese I mo Mo changein flavor and texture {Gardiner and others1998)
8. lactis Bb-12, 8 longum Cheddar cheese G mo Higher acetic acid content comp ared {McBrearty and others2001])
to control, faster acidification, and
higher moisture level
. longum 1941, 2. factis B9, Cheddar cheese 9mo Higher vinegary taste in all cheeses (Ong and others2007)
L. pamcasei L26, with adjunct probiotics, higher
L. acidophilusL10, bitterness scores and lower
L. acidophilus 4962, acceptability score for L casel 279,
L casei 279 lower hardness scores in cheeses
with added 2. jongum 1941,
L. casei 279 and L. paracasel
L2Gthan the control
L. case ssp. caser, Arzia-Ulloa cheese - Reduction of bitter taste {Menéndez and others 2000)
L. plantarum, L. casei ssp.
pseudoplantarum, L. casei
{commercial strain)
L. acidophilus Minas fresh cheese 15d Mo influence over texture and flavor (urkiewicz 1999)
L. paracasei subsp. Minas fresh cheese 214 Mo significant differences between (Buriti and others 2005 a)
Paracasei LBC 82 cheese samples
L acidophilus La-5, Minas fresh cheese 14d Improvement of sensory stability (Souza and others 2008)
5 themophilus
L. acidophilus, Festivo lowfat cheese 4 mo Good resultsin relation to (Ryhanen and others 2001
Bifidobacten um spp appearance, texture, andflavor
L. acidophilus Ki, 8. lactis Gouda cheese 9wk Significant effect on cheese flavor (Gomes and others 1995)
dueto production of aceticacd
8. lon gum, B. bifidum Canestro Pugliese hard cheese 56d Mo significant differencesin all the {Corbo and others2001)
sensory characteristics compared
to the control
L. acidophilus La-5 Minas fresh cheese 7d Mo significant differencesin (Buriti and others 2005h)
preference of Minas fresh cheese
L casa 190, Cremoso cheese 604 Increase of individual content of (Milesi and others 2 009)
L. plantarum 191, somme amino acids,
L. mhamnosus 1732 and 175 Pateqgras cheese postacidification in both soft and
semihard cheeses resulted in some
quality defects
L. hamnosus SP3 Pecarina cheese — Fruityseasty notes, esters produced {Randazzo and others 2008)
wvia amino add catabolism
B animalis subsp. lactis, Synbiotic petit-suisse cheese 28d Interference of prebiotics with the (Cardarelli and others 2008)
L. acidophilus, inulin, sensory perception of acidity,
oligofructose although not in a significant way,
change of acceptance during
storage
L. fermentum ME-3 Fikantne cheese 204d Flavor andtexture scares comparahle {Songisepp and others2004)
to the control cheese
L case ATCC393 Feta cheese 7 mo Mo significant difference b etween {Kourkoutas and others 2008)
cheeses containing L. cased and
rennet cheese
L fermentum AB5—18 and Turkish Bey az cheese 120d Improvement of the sensory (Kihigand others 2009)
AKA-120, L plantarum characteristics with combination of
AB16-65 and ACl B-82 thetest probiotic culture and the
commercial starter culture
L. acidophilus,l. paracasei Pategras cheese 60d L. acidophilus cheeses were "fair”, {Bergamini and others2005)
subsp. paracase L. pamcasel cheeseswere "good 7
L. acidophilus Ki, 8. lactis Semihard goat cheese Fod Improvement of flavor and texture {Gomes and Malcata 1998)
characteristics
L. acidophilus 593N Turkish white cheese aod Vacuum-packed probiotic cheese had (Kasimodglu and others 2004)
higher sensory scores than
brine-packed or contral cheeses
L. acidophilus, L. paracasei Pategras cheese 2mo Mo significant differencesamong (Bergamini and others2009)
subsp. paracase’ 8 lactis probiotic and control cheeses
L. case ssp. casel IFPL7 21 Low-fat UF cheese - Development of the scores for aroma {Rodnguez and others 1997)
and flavor
L. paracasei Al 3, B. bifidum Argentinian UF cheese 60d Higher storage temperature (12 °C (Vinderola and others 2009)
Al L acidophilus A3 compared to 5 °C) had negative
impact on sensory properties
L acidophilus LA-5, White-brined cheese aod Samples with probiotics (Ozer and others 2009)
& hificdlum BB-12 microencapsulated by extrusion
received lower scoreswith regard
to flavor and aroma compared to
samples microencapsul ated
emulsion technique and control, no
significant difference between
samples for texture
Z bifid um BB-12, with lactic Minas Frescal cheese 28d Mo difference in paired-preference {Fritzen-Freire and others 2010)
acid addition test and global acceptability, no
influence of lactic acid inthe
sensory properties, improvement of
the acceptability of cheese in the
presence of bifidobacteria
L. acidophilus La-5, Petit-suisse cheese 28d Coculture of 2 probioticsresulted ina {Pereira and others 2010
8 animalis subsp., petit-suisse cheesewith good
lactis BLO4 sensory acceptance
L. casei ssp. rhamnosus LEC 80 Low-fat Kefalogravieracheese 90 and 180 d  Positive sensory changesin relation {Katsiari and others 2002

v

to texture and flavor
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Figure 1- The effect of probiotics on the flavor profile of cheese
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Figure 2 - Main classical techniques for sensory analysis of probiotic cheese
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Table 2- Selective distribution of techniques used for sensory analysis of probiotic cheese

Cheese type

Sensory test

Details

Reference

Cheddar cheese

Cheddar cheese

Cheddar cheese

Minas fresh cheese
Canestro Pugliese hard cheese
Minas fresh cheese

Cremoso cheese Pategras cheese

Minas fresh cheese
Synbiotic petitsuisse cheese
Pikantne cheese
Argentinian UF cheese

Gouda-type cheese
UF-white cheese
White-brined cheese

Minas Frescal cheese

Petit-suisse cheese
Feta cheese
Turkish white cheese

Couda cheese
Pategrds cheese
semi-hard goat cheese

Turkish Beyaz cheese

Pategrds cheese

Commercial grader

Minimum scores: flavor/aroma 38

body/texture 33

Commercial grader

Minimum,/maximum scores

flavor/aroma 31 to 38
body/texture 40 to 45

Triangle tests, duo—trio test,
acceptance rating test

Hedonic scale test
Descriptive test
Preferenceranking test -

Quantitative descriptive analysis
(QDA)

Preferenceranking test -

Evaluation for specific attributes,
10-point acceptance

9-Point

Based on a 10-point hedonisticscale

Oto9pointrange

Hedonic scale test 9-Point
Hedonic scale test 5-Foint
Scoring-reference methodology -
Descriptive sensory analysis -
Hedonic scale test 5-Point
Hedonic scale test 10-Paint

Paired-preference comparison test,
Global acceptability and purchase
intention test

Hedonic scale test
Hedonic scale test

Multiple points: flavor, body, and
texture, appearance, and color

Hedonic scale
Hedonic scale test
Hedonicscale test

Multiple points: flavor, body, and
texture appearance, and odor

Informal descriptive sensory analysis

5-Point hedonic scale for purchase
intention test

9-Point
10-Paint
Flavor 45 points, body and texture 30

points, appearance 15 points, color
10 points

9-Point

Point range: flavor 2 to 6, consistency
2 to B, irmness 1 to 7, overall
preference 1 to 3

Flavor 35 points, body and texture 35
points, appearance 20 points, odor
10 points

Based on good, fair, and disagreesable

[Cardiner and others 1998)

[McBrearty and others 2001)

[Ong and others 2007)

[Souza and others 2008)
[Corbo and others 2001)
(Buriti and others 2005h)

[Milesi and others 2008)

[Buriti and others 2005a)

(Cardarelli and others 2008)
[Songisepp and others 2004)
[Vinderola and others 2009)

{Hoorde and others 2010)
{Zomorodi and others 2011)
(Gzer and others 2009)

{Fritzen-Freire and others 2010)

{Pereira and others 2070)
(Kourkoutas and others 2008)
{Kasimodlu and others 2004)

({Comes and others 1995)
{Eergamini and others 2009)
{Comes and Malcata 1998)

{Kilic and others 2009

{Eergamini and others 2005)
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Sensory characteristics of probiotic cheese
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ABSTRACT

Cheese is a very suitable substrate for probiotic microorganisms to guide them into the intestine. In addition,
different types of cheese are produced around the world. The consumption of cheese by the majority of people, in
addition to having nutritional value for them, increases the market demand for probiotic cheese. Probiotics often
survive in food products at a standard level until consumption without changing the sensory properties of that
substance. In relation to the fact that probiotics can have an effect on the taste, texture and appearance of dairy

products, the sensory properties of dairy products have been subjected to several studies. In this article, the sensory
characteristics of cheese produced by probiotics were investigated.
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