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UVOD

Natrij ima klju€no vlogo pri vzpostavljanju ozmotskega tlaka v
krvi in tkivih (Lean, 2006)

FizioloSke potrebe po natriju je moc pokriti zgolj s prehrano
(Durack et al,, 2008), Pri cemer je kuhinjska sol njegov
najpomembne;jsi Vir (jebb, 2005).

Priporocen / referencni dnevni vnos natrija ??2??

Podatki, ki so na voljo, kazejo da tudi Slovenci zauzijemo prevec
soli => sréno-Zilne bolezni...

Med 60-90% soli populacija zauzije s pripravljenimi zivili,
preostalo je dosoljevanije.

Med moznimi pristopi k zmanjsevanju zauzivanja soli sta v
ospredju: izobraZevanje potrosnikov in samoregulacija
zivilskopredelovalne industrije.



U VO D nadaljevanje

Intenziviranje R&D-ja v smeri zniZzevanja/zamenjave soli (alternative)

Realni izzivi znizevanja soli v zivilih: varnost, kakovost in
senzoricna sprejemljivost...

Sol v zivilih ima pomembne tehnoloske funkcije: antimikrobne
lastnosti, tekstura... (Albarracin et al., 2011).

Sprejeta je paradigma, da postopno kolektivno (!?) zmanjSevanje

vsebnosti soli privede do ,prilagoditve okusa” (Bertino et al., 1982;
Mitchell et al., 2011)

,Prosti strelci, ki niso del kolektivne akcije zmanjSevanja, so celo

izgubljali trzne deleze, ker so bili njihovi izdelki preslani (Wyness et
al., 2012)

Previdnost pri aktivnostih reformulacije je nedvomno potrebna —
velika poslovna tveganja



CILJI IN PROTOKOL RAZISKAVE
Cilji
* Analiza obcutljivost slovenskih potrosnikov na znizevanje
vsebnosti soli v kruhih.

* Prepreciti negativen odziv pri potrosnikih zaradi prevelikega
znizanja slanosti - senzoricne spremembe

* Informirana razprava v smeri reformulacije
Protokol

* Senzoricno testiranje s potrosniki

— Vzorci belega in mesanega psenicnega kruha z vsebnostjo soli (1,1 g/100
g9, 1,39/100 g, 1,4 g/100

* Kratek kvalitativni del — pojasnjevalne spremenljivke
— nakupno in potrosno vedenje
— prehranjevalne navade
— vedenje in odnos do soli
— socio-demografija. Raziskava SOL-2019



OPIS VZORCA

Characteristics n 04
Male 76 38.0
Gender Female 124 62.0
Age (vears) Less than 35_ 91 45.5
More than 35 109 54.5
Education High school or less. 86 43.0
College or university 114 57.0
Student 42 21.0
Employed 136 68.0
Status Without full-time job 4 2.0
Retired 18 9.0
very below average 23 11.5
Income average 133 66.5
above average 44 22
How often do you Heavy users (once or few times a day) 113 56.5
consume bread? Light users (few times a week or less) 87 43.5

Raziskava SOL-2019




R EZ U LTATI Senzori¢no testiranje s potrosniki

Table 2. Sensory testing results — mean liking (n=200)

‘White bread Mixed bread
Test with bread - TASTE All participants All participants
Mean* (SD) | p** | Mean* (SD) | p**
Sample 1 — 1.1 g of salt/100 g | 4.79 (1.35) 3.842(1.52)
Sample 2 — 1.3 g of salt/100 g | 4.74 (1.33) | >0.05 | 4.27°(1.47) | 0.00
Sample 3 — 1.4 g of salt/100 g | 4.78 (1.35) 4.14°(1.48)

Table 3. Associations between white bread sensory test and socio-demographic characteristics

Gender Age Education
Test with white bread - TASTE | Male | Female - <35 | =35 s Lower | Higher s
p P p
Mean* (SD) Mean* (SD) Mean* (SD)
4.99 4.67 U=4006,50; 4.86 4.72 U=4643.50; U=4112,50;
_ .'ll » -] 3 E] .-J "J" 3 ]
Sample 1 — 1.1 gof salt/100 g (1.33) (1.35) >0.05 (1.34) (1.36) p>0.05 5.02(1.48) | 4.60(1.22) p<0.05
4.92 4.63 U=4091,50 4.92 4.59 U=4308.50; U=3983,00;
" ; ; ,50; 5 < ,00;
Sample 2 — 1.3 gofsalt/100 g (1.26) (1.36) >0.05 (1.33) (1.32) p>0.05 4.98(1.51) | 4.56(1.15) p<0.05
5.01 4.63 U=3951,00 4.87 4.70 U=4573.50; U=4142,50;
_ ; _ ,30; .50;
Sample 3 — 1.4 g of salt/100 g (1.38) (131) p<0.05 (1.47) (1.24) p>0.05 4.99(1.31) | 4.61(1.36) p<0.05
Table 4. Associations between mixed bread sensory test and socio-demographic characteristics
Gend Al Educati
Test with mixed bread - encet - - ~catlon
Male | Female <35 | =35 Lower | Higher
Mean* (SD) Mean* (SD) Mean* (SD)
Sample 1 — 1.1 g of salt/100 g 3.81 U=4617.,00 U=4544,50; 3.81 U=4773,50;
3.80 (1.47) (154) 2005 3.74(1.57) | 3.93(1.47) 20,05 3.88 (1.60) (1.46) 220,05
Sample 2 — 1.3 gofsalt/100 g 4.20 U=4443.50 - - U=4808,50; - 4.16 U=4368,00;
4.38 (1.31) (1.56) 0,03 4.32(1.57) | 4.23(1.38) 50,05 4.42 (1.61) (1.34) 550,05
Sample 3 — 1.4 g of salt/100 g - 4.19 U=4526.00 - U=4816,00; . 4.08 U=4649,50;
4.05 (1.42) (1.52) 2003 4.18 (1.52) | 4.11(1.45) 20,05 4.22 (1.64) (1.36) 220,05
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REZULTATI

Table 5. Associations between sensory test and frequency of bread consumption

Senzoric¢no testiranje s potrosniki

VSECNOST

White bread Mixed bread
Test with | Heavy | Light Heavy | Light
bread - bread | bread oo bread | bread -
P P
TASTE UsSers | users users | users
Mean* (SD) Mean* (SD)
faimlplgeﬂlf 496 | 4.56 | U=4148.00; {f'ij] j‘jg] U=4530.50;
salt/100 g (L.31) | (1.37) p=0.05 p=0.05
2 2
f‘"‘i”;plgeo'f 488 | 456 | U=4338,50; [i"ig] (élLfn U=4723,50;
i N _ - : : . -
salt/100 g (1.32) | (1.34) p=0.05 p=0.05
fﬁplgesf 490 | 4.61 | U=436750; ;:' ;g] ;22] U=4860,50;
i - _ - : : . -
salt/100 g (L.38) | (1.29) p=0.05 p=0.05

e Rezultati o vplivu koncentracije soli na vsecnost kruhov
so precej ,nezakljucljivi®...
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Sample 1 white bread - 1.1g Sample 2 white bread - 1.3g
of salt/100g of salt/100g
7 7
o B 4,99 wo © 4,95
= =
2 — £ —
=, 4,36 =, 4,35
b 3 4,40 o 3 4,39
2 2 = 2
1 1
Too little JAR Too much Too little JAR Too much
Salinity Salinity
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Sample 1 MIXED bread - Sample 2 MIXED bread -

1.1 g of salt/100 g 1.3g of salt/100 g

7 7
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a0 a0 4,74
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Too little JAR Too much Too little JAR Too much
Salinity Salinity

Mean liking
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e R EZ U LTAT' Senzori¢no testiranje s potrosniki

SLANOST-JAR+VSECNOST

Sample 3 white bread - 1.4g

of salt/100g

5,19
/\‘ 4,15
4,00

Too little JAR Too much

Salinity

Mean liking
[l e B ¥~ IR R B = L

‘- Kaze, da so mesani kruhi ,,bolj
problematicni®

Sample 3 mixed bread -

1.4g of salt/100 g

4,45

./\. 4,21

3,38

Too little JAR Too much

Salinity
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Klasterska analiza latentnih razredov

Senzoricno testiranje s potrosniki

K

k=1

Table 3. Latent class cluster models’ goodness-of-fit measurements (N=200)

LCCA

- y; vrednosti opazovanih spremenljivk individuma
- K Stevilo klastrov

f(Yz“Q) — Z kak (y@\Qk) -k verjetnost uvrstitve v latentni razred /klaster/

Distribucija y; ob danih parametrih modela
je sestavljena iz klastrsko specifi¢nih distribucij fx(¥:|Ok)

Model LL BIC,, AIC, G? N(par) df p-value
One-cluster model -1257,3739 2636,609 2560,7477 757,8377 23 177 7,6E-73
Two-cluster model -1199,7244 2558,3982 2459,4487 642,5387 30 170 4,6E-56
Three-cluster model -1171,313 2538,6637 2416,626 585,716 37 163 5,1E-49
Four-cluster model -1162,3205 2557,7671 2412,6411 567,7311 44 156 3,8E-48

m Salt neutral

= Salt adherent

= 5alt sensitive

Raziskava SOL-2019



Klasterska analiza latentnih razredov

Senzori¢no testiranje s potrosniki

LCCA

Bread mean preference score total and per clusters (one-type ANOVA analysis with single effect - clusters

Type of bread Clusters Mean SD p*
Cluster 2 (21.5%) Salt adherent 4,67 1,44

white bread 1 (1.1g of salt/100g)  [Cluster 1 (68.5%) Salt neutral 4,88 1,34 0,280
Cluster 3 (10.0%) Salt sensitive 4,4 1,14
Cluster 2 (21.5%) Salt adherent 4,49 1,44

white bread 2 (1.3g of salt/100g)  |Cluster 1 (68.5%) Salt neutral 4,82 1,29 0,350
Cluster 3 (10.0%) Salt sensitive 4.7 1,34
Cluster 2 (21.5%) Salt adherent 4,19 1,31

white bread 3 (1.4g of salt/100g)  [Cluster 1 (68.5%) Salt neutral 4,95 1,32 0,010
Cluster 3 (10.0%) Salt sensitive 4,85 1,31
Cluster 2 (21.5%) Salt adherent 3,42 1,56

mixed bread 1(1.1g of salt/100g)  [Cluster 1 (68.5%) Salt neutral 4 1,45 0,080
Cluster 3 (10.0%) Salt sensitive 3,65 1,72
Cluster 2 (21.5%) Salt adherent 3,86 1,44

mixed bread 2 (1.3g of salt/100g) [Cluster 1 (68.5%) Salt neutral 4,38 1,41 0,120
Cluster 3 (10.0%) Salt sensitive 4,4 1,76
Cluster 2 (21.5%) Salt adherent 3,7 1,52

mixed bread 3 (1.4g of salt/100g) |Cluster 1 (68.5%) Salt neutral 4,23 1,46 0,060
Cluster 3 (10.0%) Salt sensitive 4,5 1,4

Raziskava SOL-2019



REZULTATI

Mean score

Taste RN 4,73 Taste
Freshness I 1,54 Freshness
Remain fresh 3,96 Type of flour
3,93 Remain fresh
Softnes 3,63 Without additives
Mo crumbs 3,62 Low salt content
Crispy crust 3,55 Softnes
Vithout additives 3,52 Crispy crust
High fiber content 3,23 High fiber content
Low salt conten 3,22 No crumbs

0 1 2 3 4 5

Nakupno in potrosno vedenje
DEJAVNIKI NAKUPA ZA KRUH

B-W score

I 64
. 27
. 19
M 1
ia
-15
-18 Il
-24 N
-32 .
-36 I

-60 -40 -20 O 20 40 60 80
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REZULTATI ™™

Dosoljevanje

meat spread&bread

dairy spread&bread | S
pizza | —
pasta T e

side dish I —— I
gLt i i
soup I i
salad ]
eggs | I

0 20 40 60 80 100
M never add salt M rarely add salt ® ocasionally add salt
often add salt M always salt

Raziskava SOL-2019



R EZU LTATI Vedenje in odnos do soli

2,0
0% 20% 40% 60% 80% 100%

B | use too little salt M| use appropriate amount of salt M| use too much salt

et I s 47
when choosing foods?

0% 20% 40% 60% 80% 100%

B No, Idont M Occasionally  Mlamvery attentive to salt intake

Do you think that high salt consumption
can affect health status?
1,0
0% 20% 40% 00% 20% 100%

B No, itcan not MYes, too much salt can be harmful to health ™| do not know

Raziskava SOL-2019



denje in odnos do soli
REZULTATI i

Najprimernejsi naCin omejevanja vnosa soli

Careful use of salt during cooking. 35,5

Do not add salt to food at the table. NN 21,5
Attention when eating outside of home... NI 11,5
Limit consumption of salty snacks N 11,0
Select MEAT PRODUCTS with reduced... N 7,0

Select BREAD with reduced salt content. 1l 3,5

0 10 20 30 40

Raziskava SOL-2019



ZAKLJUCKI

Rezultati analize kazejo, da udelezenci zaznavajo spremembe
vsebnosti soli, vendar vzorci niso znacCilni in zelo izraziti.

Obstaja moznost za postopno, kolektivno in zmerno
reformulacijo.
Pomembne (?/) deficite (se vedno) na podrocju:

— znanja ni zavedanja o vnosu soli;

— moznih strategijah za (morebitno) zmanjsanje vnosa soli!

Aktivnosti so usklajene, kar kaze dobre obete...



SPODBUDA???

How would you react if you would notice
that your favourite bread is less salty?

i

10,5%
0% 20% 40% 60% 30% 100%

B | would stop buying it.
B | would continue buying it but add salt to my food.

B | would continue buying it with no changes.
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