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ABSTRACT

Introduction: Numerous scientific studies have confirmed that the increased
salt intake leads to increased blood pressure and increased risk of cardiovascular
diseases. It has been found that the largest salt intake is achieved by eating cereals
and their products, including different kinds of bread. The research of nutrition
habits of the population of the Republic of Srpska has proven that white bread is
most commonly consumed of all cereals.

Aim of the Study: The aim of this study is to determine the salt content in white
bread and salt intake assessed by eating white bread, and to indicate the public
health importance of regular control of salt in cereals and cereal products.

Patients and Methods: Determining the content of salt in white bread (n = 96) was
conducted as cross-sectional study, using Mohr’s method and specific geographical
distribution patterns. Descriptive statistic indicators were used in the survey (the
number of samples, minimum and maximum values, standard deviation). T test and
Sheffe’s post-hoc test were used for testing the significance of differences in salt
content in white bread.

Results: The results indicated that there was a statistically significant difference in
the content of salt in white bread at the regional level as well as at the level of the
region and the Republic of Srpska. The estimated intake of salt by eating white bread
clearly pointed to the cardiovascular risk of the population of the Republic of Srpska
and confirmed the importance of the public health necessity of the regulations that
would ensure continuous monitoring of the salt content in white bread and other
cereal products.

Conclusion: Salt intake assessed by eating white bread in population of the
Republic of Srpska is bigger than the one in the population of the Republic of Serbia
and Portugal. Estimated salt intake by eating white bread can be assessed as high
and risky for cardiovascular health. It is necessary to continuously implement and
educate the population in the area of proper nutrition.
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content in food consisting of plants and animals.! The

In his original environment, a man had insufficient development of fof)d indu.stry and placing on the market
nutritional intake of salt, and relied on the natural sodium large amounts of industrially produced food, has led to



an increased salt intake. After ingestion, salt dissociates
in the digestive tract into sodium and chlorine ion.
Absorption of sodium, ingested through food and water,
takes place at the level of the small intestine and is about
98%, and similar amount of sodium is excreted from the
body via kidneys.! Sodium helps maintain a membrane
potential, in the absorption of nutrients from the small
intestine, in the implementation of nerve impulses, in the
maintenance of extracellular fluid volume and thus has a
leading role in maintaining blood pressure.> The World
Health Organization (WHO) recommends limiting
salt intake to 5.0 g a day,® while the American Heart
Association (American Heart Association, AHA) points
out that the patients with hypertension need to reduce
salt intake to 3.8 g a day.+

The main food source of sodium is salt, which is used in
the production of food for human consumption. Sodium
naturally found in food, participates in the total daily
intake by 5t0 10%, the amount added during cooking or at
the table by 10 to 15%, while sodium/salt from processed
foods industry, accounts for about 75 to 80%.5 The main
sources of salt in the diet are bread and rolls, followed by
meat and meat products, cheese, canned vegetables and
dehydrated soups.®”

Hypertension, cardiovascular (CVD) and cerebrovascular
diseases are a global public health problem and the most
frequent causes of death. In the Republic of Srpska,
cardiovascular diseases in 2014 participated with 47%
in causes of total mortality, while for the same year, the
mortality due to neoplasms was 21.9%.8 Although mass
noncommunicable diseases (MND) affect mainly adult
population, there is a great increase of the risk of their
occurrence in children.® WHO points out that reducing
salt intake to the recommended value of 5 g per day leads
to the reduction of the risk of cardiovascular diseases by
17% and stroke by 23%.5° Hypertension is the leading
cause of MND. The prevalence of hypertension in many
European countries is more than 40%, especially in those
countries where the large population salt intake was
found.*> In the Republic of Srpska, salt used in diet is
an important source of iodine.

Bread is the basic food from the grain group and the
production of bread includes a specific type of flour,
yeast, salt and water as basic raw materials.

Based on the analysed data in the Report on the results
of studies of health of the Republic of Srpska population
from 2010, the adult population of the Republic of Srpska
uses white and semi-white bread in diet more often.®s
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Aim of the Study

Determining the salt content in white bread, determining
the amount of salt according to Mohr’s method and
evaluating salt intake by measuring white bread
consumption of the adult population aged from 18 to 65.
Raising awareness about the public health importance
of regular controls of salt content in cereals and cereal
products.

Patients and Methods

The survey was conducted as a cross-sectional study, in
the period from January 20% 2016, to March 9t 2016.
The survey included manufacturers of white bread on
the territory of the Republic of Srpska that are subject
to regular safety surveillance, in accordance to the Food
Law of the Republic of Srpska (Food Law, Official Gazette
of the Republic of Srpska No. 49/09). The study involved
Public Health Institute Banja Luka and five Regional
centers in Doboj, Zvornik, East Sarajevo, Trebinje and
Foca.

The collection of samples was carried out in accordance
with the sampling plan of the Department of Hygiene,
the Institute for Public Health and the Section of Hygiene
from the regional centre. The subject of sampling was
white bread, made of “type 500” flour.

Testing of salt content was performed according to
Mohr’s method and the principle of precipitation
titration, in the Department of Sanitary Chemistry
Institute for Public Health and in the laboratories for
hygienic and microbiological analyses in regional centers.

After laboratory analyses, reports on the results of tests
of salt content in white bread were delivered to the
reception area of the Service or to the Department of
Hygiene, where they were taken over after the research
was completed.

Data processing and statistical analysis were conducted
in the program SPSS 20. Statistical analysis determined
the following data: number of samples (n), the minimum
value (Min), the maximum value (Max) and average
value (X), standard deviation (SD) and the coefficient
of variation (CV). T-test was used for comparison of
the groups. Scheffe’s post-hoc test was used to test the
significance of multiple comparisons.

Results

The study included 88 subjects from the Republic of
Srpska with 96 samples of white bread (9o unpackaged
and 6 bulk packaged products). Interpretation of the
results was conducted in accordance with the geographical
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distribution of the samples from three regions. The first
region of the distribution of the sample consisted of the
cities of Banja Luka and Prijedor and municipalities of
Gradis$ka, Kotor Varo$, Kostajnica, Mrkonji¢ Grad, Novi
Grad, Prnjavor and Srbac, with the total participation of
50 samples in the research. The second region included
the cities of Bijeljina, Doboj and Zvornik, municipalities
of Bratunac, Brod, Derventa, Modrica, Ugljevik, Modrica,
Tesli¢ and Vlasenica, with the total participation of 33
samples in the research. The third region encompassed
the cities of East Sarajevo and Trebinje, municipalities of
Han Pijesak, Foca, Ljubinje, Nevesinje and Pale, with the
total participation of 13 samples in the research. Results
of salt content in white bread obtained by applying
Mohr’s method are shown in Table 1.

Table 1. Results of the Salt Content of White Bread
Obtained by The Mohr’S Method (g of Salt in 100g of a
Product)

Observation Number Min Max X SD
unit (n)
Region 1 50 1.18 212 151  0.227
Region 2 33 1.10 2.40 1.77  0.310
Region 3 13 1.25 2.06 1.50 0.223
Republic of 96 1.10 2.40 1.60 0.286

Srpska

Legend: Min-minimal value, Max-maximal value,
X-average value, SD-standard deviation

A The analysis of the salt content in white bread was
carried out on 96 samples. Based on these results, it was
found that the content of salt in white bread ranged from
1.10 g to 2.40 g (X = 1.60, SD = 0.286) for the Republic
of Srpska. The minimum and maximum values of the salt
content in white bread were recorded in Region 2. Given
that for each of the regions, values of salt content in white
bread were separately grouped, it was found that they
were slightly higher in the bread from the Region 2 (X =
1.77, SD = 0.310) compared to the bread from the Region
1 (X =1.51, SD = 0.226) and bread from the Region 3 (X =
1.50, SD = 0.223). Upon testing the statistical significance
of these differences, it was found that the obtained value
of F =11.680 df = 2 exceeded the threshold for significance
at the 0.01 level, and the conclusion was that at least one
of three possible differences was statistically significant.

Scheffe’s post-hoc test showed that the analysis of the
obtained salt content in white bread from the Region 2
was statistically significantly different from the values
obtained in Region 1 (p = 0.000, p <0.01) and Region 3
(p = 0.006, p < 0.01).

Upon the analysis of statistical significance and the
differences in the average salt content in bread for the
Republic of Srpska and some regions, the existence of
statistical significance of differences in salt content for
Region 1 and Region 2 was found (Table 2 - 4).

The average salt content in white bread on the territory of
the Republic of Srpska was higher (X = 1.60, SD = 0.286)
than the salt content in white bread from Region 1 (X =
1.51, SD = 0.227). Upon statistical significance testing,
it was observed that these differences were statistically
significant (t = -2.780, p = 0.008, p <0.01, df = 49); Table
2.

Table 2. Results of T-test for Region 1

The Republic Region 1
of Srpska
X 1.60 1.51
SD 0.286 0.227
Min 1.10 1.18
Max 2.40 2,12
N 96 50

t test t=-2.780, p=0.008, df=49

Contrary to Region 1, the values of salt content in white
bread determined from Region 2 were significantly
higher (X = 1.77, SD = 0.310), compared to the average
value determined for the content of salt in white bread
for the Republic of Srpska (X = 1.60, SD = 0.286). After
testing the statistical significance of the differences, it
was observed that these differences were statistically
significant (t = 3.270, p = 0.003, p <0.01, df = 32); Table
3.

Table 3. Results of T-test for Region 2

The Republic Region 2
of Srpska
X 1.60 1.77
SD 0.286 0.310
Min 1.10 1.10
Max 2.40 2.40
N 96 33

t test t=3.270, p=0.003, df=32




Although the average value of the salt content in white
bread, on the territory of the Republic of Srpska (X =
1.60, SD = 0.286) was slightly higher compared to the
established value of the salt content in white bread from
Region 3 (X = 1.50, SD = 0.223), it was observed that the
difference was not statistically significant (t = -1.616, p =
0.132, p> 0.05, df = 12); Table 4.

Table 4. Results of t-test for Region 3

The Republic Region 3
of Srpska

X 1.60 1.50
SD 0.286 0.223
Min 1.10 1.25
Max 2.40 2.06

N 96 13
t test t=-1.616, p=0.132, df=12

Based on the national survey in the Republic of Srpska,
it was determined that, of all cereals,the adult population
(=18 years old to 65 years old) most commonly consumed
white bread (89.5%), and they ate 4,8 slices of bread daily.
The quantity of white bread eaten by an adult resident
of the Republic of Srpska amounted to 2.30 g, and
respectively for such a resident of Region 1, this amount
was 2.16 g, for Region 2 it was 2.54 g and for Region 3 it
was 2.16 g. The standard ration for a slice of bread was
used, and according to the recommendations of the US
Department of agriculture (United States Department of
agriculture, USDA Food Guide) in 2010 it amounted to

30 g.

The average salt intake by white bread consumption was
compared to the recommendations for salt intake given
by world authorities. In relation to the recommendations
of the WHO, the average intake of salt by white bread
consumption in this study was 46.0% (at the regional
level it ranged from 43.2 to 50.8%). Using AHA
recommendations, it was found that the average salt
intake in the study was 60.5% (at the regional level it
ranged from 56.8 to 66.8%) of the recommended values.

Discussion

In the Republic of Srpska there is no legal act which
regulates the amount of salt in bread and bakery products,
hence it is rather left to the will of manufacturers.

According to this research, the residents of the Republic
of Srpska, when consuming 100 g of white bread,
averagely intake 1,60 g of salt (SD = 0,286) and 0.48 g
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of salt when consuming standard serving of white bread
measuring 30 g. Looking at the results of the research
by region, it can be noticed that the residents of Region
2 take the highest intake of salt by consuming white
bread (X = 1.77, SD = 0.312). By analyzing the statistical
significance of differences of salt content in white bread
from the regions and in the total sample for the Republic
of Srpska, using t-test, a statistically significant difference
in the comparison of data for the Republic of Srpska and
Region 1 (p = 0.008, p <0.01) (Table 2) and Region 2, (p =
0.003, p <0.01) (Table 3), was found, while the difference
determined for Region 3 was not statistically significant
(p = 0.132, p> 0.05) (Table 4).

If we compare this data to the data of the researchers who
have used the same method of analysis in the Republic of
Serbia, it can be concluded that the salt content identified
in this study was higher by 0.39 g. However, it should be
noted that in this study, white bread was not separated as
a separate product group. The sampling lasted 8 years.
Also, the analysis method was changed in the course of
research in the potentiometric titration. By comparing
the results of both methods, the researchers found that
the difference in terms of results was negligible, and both
methods could be considered precise.

If we compare this data to the data of the researchers from
Portugal, who determined sodium by flame photometry
on 408 samples of white bread in 2006, it can be seen
that the average value is 534 mg per 100 g of product with
arange of concentrations from 344 to 718 mg. During the
conversion of the quantity of sodium into the salt, the
formula Na (g) x 2.5 = NaCl (g) (0.534 x 2.5 = 1.33 g)
was used, and it was concluded that the average value
of the salt in the white bread from Portugal researchers
was lower for 0.27 g than our results. However, it should
be noted that their method of analysis differs from the
method of this research.

Through epidemiological data on the intake of bread,
it was found that, only by eating bread, the population
of the Republic of Srpska intakes nearly half of daily
intake of salt recommended by WHO3, and three-fifths
of the value compared to the recommendations given by
AHA.# Tt should be noted that this was only white bread
consumption and the intake of salt or sodium from all
other sources was not considered. Since epidemiological
studies have shown that every tenth inhabitant adds salt
in food at the table and almost every second inhabitant
twice a week eats dry meat products that contain two
sources of sodium (from salt and preservatives sodium
benzoate), it can be said that the population of the
Republic of Srpska is at risk of developing CVD.

Even though the natural sodium content in food is
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sufficient to maintain physiological needs of organism,“*
research on a population salt taking>° confirm that the
intake is far above the recommended daily values.>°

Numerous studies have shown that high salt intake has a
role in the development of high blood pressure?* and thus
less salt intake leads to the reduction of blood pressure.*
The conclusion is that a balanced diet with the special
emphasis on the amount of salt, and physical activity are
key to reducing morbidity from hypertension.*

Key activity for the reduction of salt intake proposed by
the WHO is the development of legislation that would
allow the placing on the market of food with lower salt
content.35 Knowing that white bread is the food that the
population of the Republic of Srpska daily consume,
reducing salt intake in this type of cereal products would
result in total reduction of salt intake on a population
level>® and, consequently, would decrease morbidity
from hypertension,* cardiovascular and cerebrovascular
deseases.® For these reasons, the amount of salt not only
in white bread, but also in other food products is public
health problem that is preventable. The health system
of the Republic of Srpska is burdened by treatment of
MND, which is preventable, and therefore the reduction
of population salt intake has a great significance in terms
of cardiovascular health.

Reducing salt intake to the recommended value
suggested by SZO? or AHA* leads to reduced amount of
iodine inserted into the body (100-150 pg of iodine in the
event of WHO recommendations and 76-114 pg iodine in
the case of recommendations AHA). Research in 2010
showed that residents of the Republic of Srpska eat fish
rich in iodine only once a week or more rarely.™

In order to avoid the return of endemic goiter, it is
necessary, along with education of the population on the
amount of salt that is recommended by world authorities,
to simultaneously educate people about the selection of
food rich in iodine.

A balanced diet together with physical activity is the life
style in which the risk of these factors is reduced to a
minimum.

Conclusion

Values of salt content in white bread were in the range of
1.10 g t0 2.40 g in 100 g of the product, and the highest
value was obtained in Region 2 (1.77 g). Statistically
significant differences in the content of salt in white bread
between the Regions and the Region and the Republic of
Srpska were found.

Residents of the Republic of Srpska consume 0.39 g
per 100 g salt in white bread more than the population
of the Republic of Serbia, and 0.27 g per 100 g salt
more than the population of Portugal. On the basis of
epidemiological data on the intake of white bread, salt
intake estimated through this type of cereal in this study
ranged up to three-quarters of the recommended daily
salt intake proposed by world authorities. Estimated
intake of salt by consuming white bread can be marked
as high risk factor for the cardiovascular health problems
of the residents of the Republic of Srpska aged from 18 to
65. The results clearly indicate that, in order to prevent
the return of endemic goiter to our area, it is necessary
to continuously educate the population regarding proper
nutrition, which includes the reduction of salt intake, and
the increase of the intake of food that is rich in iodine.

Reducing the amount of salt in bread and educating
people about proper nutrition with an emphasis on
reducing salt intake could lead to reduction in salt intake
in population, which would be reflected in the reduction
of the prevalence of hypertension and cardiovascular and
cerebrovascular diseases.
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Sadrzaj soli u bijelom hliebu u Republici Srpskoj

Uvod: Brojne nau¢ne studije su potvrdile da povecan unos soli hranom dovodi do povecéanja krvnog pritiska i rizika od
kardiovaskularnih bolesti. Utvrdeno je da se najvedi unos soli postize konzumiranjem zitarica i njihovih proizvoda, ukljucujudi
razliCite vrste hljeba. IstraZivanjem Zivotnih navika u ishrani stanovniStva Republike Srpske dokazano je da se od namirnica iz
grupe zitarica najcescée konzumira bijeli hljeb.

Ciljrada: Cilievirada su utvrditi sadrzaj soli u bijelom hliebu, procijeniti unos soli putem bijelog hlieba i ukazati na javnozdravstveni
znacaj redovne kontrole soli u namirnicama iz grupe zitarica i proizvoda od zitarica.

Ispitanici i metode: Utvrdivanje sadrzaja soli u bijelom hliebu (n=96) sprovedeno je kao studija presjeka, metodom po
Moru (Mohr) i posebnom geografskom distribucijom uzoraka. Koristeni su pokazatelji deskriptivne statistike u istrazivanju (broj
uzoraka, minimalne i maksimalne vrijednosti, standardna devijacija). Za testiranje znacajnosti razlike sadrzaja soli u bijelom
hliebu koristen je t test i Sheffeov post hoc test.

Rezultati: Rezultati ukazuju da postoji statistiCki znacajna razlika u sadrzaju soli u bijelom hliebu na nivou Regije, kao i na
nivou izmedu Regija u Republici Srpskoj. Procijenjen unos soli putem bijelog hlieba nedvosmisleno ukazuje na rizik u pogledu
kardiovaskularnog zdravlja stanovnika Republike Srpske, te potvrduje javnozdravstveni znacaj potrebe za regulativom koja ¢e
obezbjediti kontinuirani monitoring nad sadrZzajem soli u bijelom hljebu i ostalim proizvodima od Zitarica.

Zakljucak: Stanovnici Republike Srpske unose vise soli putem bijelog hlieba od stanovnika Srbije i Portugalije. Procijenjeni
unos soli putem bijelog hljeba moze se ocijeniti kao visok i rizican po kardiovaskularno zdravlje. Neophodno je kontunirano

provoditi i edukaciju stanovniStva u oblasti pravilne ishrane.

Kljuéne reci: So, bijeli hljieb, kardiovaskularne bolesti



