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SUMMARY

Introduction Salt intake above 5 g/person/day is a strong independent risk factor for hypertension,
stroke and cardiovascular diseases. Published studies indicate that the main source of salt in human diet
is processed ready-to-eat food, contributing with 65-85% to daily salt intake.

Objective The aim of this paper was to present data on salt content of ready-to-eat food retailed in Novi
Sad, Serbia, and contribution of the salt contained in 100 g of food to the recommended daily intake of
salt for healthy and persons with cardiovascular disease (CVD) risk.

Methods In 1,069 samples of ready-to-eat food, salt (sodium chloride) content was calculated based on
chloride ion determined by titrimetric method, while in 54 samples of bottled water sodium content was
determined using flame-photometry. Food items in each food group were categorized as low, medium
or high salt. Average salt content of each food group was expressed as a percentage of recommended
daily intake for healthy and for persons with CVD risk.

Results Average salt content (g/100 g) ranged from 0.36+0.48 (breakfast cereals) to 2.32+1.02 (grilled
meat). The vast majority of the samples of sandwiches (91.7%), pizza (80.7%), salami (73.9%), sausages
(72.9%), grilled meat (70.0%) and hard cheese (69.6%) had a high salt profile. Average amount of salt
contained in 100 g of food participated with levels ranging from 7.2% (breakfast cereals) to 46.4% (grilled
meat) and from 9.6% to 61.8% in the recommended daily intake for healthy adult and person with CVD
risk, respectively. Average sodium content in 100 ml of bottled spring and mineral water was 0.33+0.30
mg and 33144 mg, respectively.

Conclusion Ready-to-eat food retailed in Novi Sad has high hidden salt content, which could be consid-

ered as an important contributor to relatively high salt consumption of its inhabitants.
Keywords: sodium chloride; dietary; food; bottled water

INTRODUCTION

There is an overwhelming evidence that di-
etary salt (sodium chloride) intake above 5 g/
person/day is in a positive correlation with
average blood pressure and prevalence of hy-
pertension within the population, incidence of
cardiovascular disease (CVD) and all causes of
death [1, 2, 3]. High salt intake was recognized
as a risk factor for the end-stage of renal failure
[4] and it is in a positive association with stom-
ach cancer [5] and osteoporosis [6]. Worldwide
investigations indicated that salt intake varies
between 9 and 12 g/person/day, although in
some population groups average salt intake
exceeded 20 g/person/day. These amounts
highly exceeded the amount that human an-
cestors consumed during several million years
of evolution and the amount that is still con-
sumed by some native population groups [1, 2,
3, 7]. In most countries the primary source of
dietary sodium is salt, although in some food-
stuffs, sodium is contained in flavor enhanc-
ers such is monosodium glutamate and food
additives such are sodium benzoate, sodium
bicarbonate, sodium citrate etc. The main
source of salt is processed, mainly ready-to-eat
food which contributes with 65-85% of total

salt intake [8, 9, 10]. Modest reduction of salt
intake was followed by the statistically signifi-
cant reduction of blood pressure, prevalence
of hypertension, morbidity and mortality rate
of CVD and all causes of death [11, 12]. The
recognized problem and beneficial outcome of
salt intake reduction within population moti-
vated national health authorities worldwide to
implement programs on salt intake reduction
by legislation on controlling and labeling salt
content in food, educational programs and vol-
untary involvement of food industry and food
manufacturers to reduce salt content in their
products [8, 13, 14, 15].

A prevalence of hypertension in the Republic
of Serbia (RS), systolic blood pressure 2140 mm
Hg and diastolic blood pressure 290 mm Hg,
among adults aged 18 years and more, is 46.5%.
In the RS cardiovascular diseases are the lead-
ing cause of death. They participate with 55.2%
in all death cases [16]. In the RS there are no
available data on salt content in processed
ready-to-eat food and its salt profile, although
the National Program for Prevention, Medi-
cal Treatment and Control of Cardiovascular
Diseases in the RS until 2020 recognized the
importance of salt control intake and food
products salt labeling [17].
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OBJECTIVE

The objective of the paper was to present results on salt
content in different ready-to-eat foods retailed in Novi Sad,
which were brought to Institute of Public Health of Vojvo-
dina (IPHV) for food safety control, classification of the
controlled food items according to their salt profile and to
consider their contribution to the recommended daily die-
tary intake of salt for healthy and for persons with CVD risk.

METHODS

Within period 2005-2013 sodium chloride content was
tested in processed ready-to-eat food items that were taken
by the Sanitary Inspection Service of the city of Novi Sad
and brought to Institute of Public Health of Vojvodina
for safety control. Within the observed period, a total of
1,069 samples of retailed ready-to-eat food were tested on
sodium chloride content, as well as 54 samples of bottled
spring and mineral water.

Determination of salt content in food items was based
on titrimetric determination of chloride ions with silver
nitrate, and calculation of corresponding sodium chloride
content. In the first part of the survey titration was per-
formed using the visual method for determining the end
point, enabled by the presence of potassium chromate as
an indicator. The method was later changed to potentio-
metric titration (Radiometer analytical, SAS France TIM
850 Titration Manager) using a combined metal electrode
for silver halides titration (MC6091 Ag HACH Lange) to
determine the equivalence point.

In order to evaluate comparability of the results obtained
by both methods of sodium chloride determination, as well
as their accuracy, certified reference material was analyzed:
processed meat (ERM BBO01la, European reference mate-
rials) with certified value for chloride 1.45+0.05% (recal-
culated to sodium chloride 2.39+0.08%). The comparison
showed that the difference between the results was neg-
ligible (in the range of method precision), and that both
methods should be considered accurate. Based on the
aforementioned facts, all the data on the salt content of
analyzed food products were further treated equally re-
garding the quality of analytical results. Participation in
Proficiency testing LCG QFCS Nutritional analysis (mixed
matrix, sample 772, assigned value for salt content 0.71%)
resulted with z score 0.75 (laboratory result 0.76%), con-
tirming the quality of laboratory method performance.

Procedure for determining sodium chloride content in
food products: test sample was finely comminuted and
thoroughly mixed. Visual determination: 10.0 g of test
sample was weighed into a 100 ml volumetric flask and di-
luted to volume with distilled water. After mixing and fil-
tration, 20 ml aliquot was transferred to titration flask and
potassium chromate indicator was added. The solution
was titrated with silver nitrate standard volumetric solu-
tion (0.1 M) to the characteristic yellow-orange end point.
Salt content was calculated according to the following
equation: NaCl (%) = mL AgNO, x 0.05844 x 5 x 100/ g

of test sample. Potentiometric determination: 2.0 g of test
sample was weighed into a 200 ml volumetric flask and
approximately 100 ml of warm distilled water was added
(60°C). After 30 minutes on the shaker, the solution was
cooled to room temperature, flask filled to the volume with
distilled water and the solution was filtrated. An aliquot of
20 ml of filtrate was transferred to a titration beaker and 5
ml of 0.1 M nitric acid was added. Electrode and burette
delivery tip were dipped in the solution and the titration
was run with 0.1 M silver nitrate as titrant. Parameters of
the method were set in the way to enable Titration Man-
ager to directly calculate results in % of NaCl.

All the results were expressed as percentage of sodium
chloride. Food items classification into food groups was
performed following the World Health Organization’s rec-
ommendations for salt reduction in processed food [18].
The salt content profile of food was made by following
the classification of the United Kingdom Food Standard
Agency: low (<0.3 g/100 g), medium (>0.3-1.5 g/100 g)
and high (>1.5 g/100 g) salt content [19]. Contribution of
the average amount of salt contained in 100 g of each food
group was compared with the recommendation for daily
dietary intake of salt (5 g) of a healthy adult person [18]
and for persons with CVD risk (3.75 g) [20].

Determination of sodium content in bottled water sam-
ples was done by flame-photometry. Sodium concentra-
tion in an unknown sample was determined by comparing
its emission intensity to a corresponding emission inten-
sity of the sodium standard solutions. The apparatus used
was Evans Electroselenium LTD, England, with a burner
using natural gas and air. A sample interference filter was
used to isolate the sodium specific wavelength at A=589
nm. Sodium standard stock solution of 1.00 mg/ml was
made by dissolving sodium chloride in deionized water to
make diluted solutions that cover the range of concentra-
tions expected of the water samples (range 0.1-100 mg/L;
if necessary, water samples were diluted). Series of stan-
dard solutions were aspirated in the flame, as well as the
water samples, and readings were recorded. Concentration
of sodium was calculated on the basis of readings for stan-
dard solutions that bracket emission intensity of unknown
sample, and expressed as mg/100 ml.

Participation in Proficiency testing (LGC Aquacheck,
water, sodium 238 mg/l) gave z score -0.06 (laboratory
result 237 mg/1), and thus confirmed accuracy of the ap-
plied flame-photometry method.

Sodium content in the samples of spring and mineral
water was expressed in mg/100 ml. The contribution to
the daily dietary intake was calculated as percentage of
the USDA and WHO recommendations for daily sodium
intake (2.3 g/day and <2 g/day, respectively), as well as
for USDA recommendation for daily sodium intake for
persons with CVD risk (1.5 g/day) [18, 20].

The data were collected and statistically analyzed by
Microsoft Excel 2003 and Microsoft Visual Studio 9.0 -
Microsoft Visual Fox Pro. Descriptive statistical analy-
ses were used (average, minimum and maximum value,
standard deviation [SD], coefficient of variation [CV] and
hypothesis testing for a proportion).
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RESULTS

Average salt content in the controlled samples of retailed
ready-to-eat food in Novi Sad ranged from 0.36+0.48
mg/100 g in breakfast cereals to 2.32+1.02 mg/100 g in
grilled meat (Table 1). The average sodium content was
statistically highly different (p<0.01) between bread and
bakery pies, bread and rolls, pasty and sausages, pasty
and salami, pizza and canned fish, pizza and canteen
meals, cream and semi-hard cheese and canned fish and
sandwiches. Classification of the controlled food samples
based on their salt content profile showed that there was
no sample of sandwiches, sausage, pasty, salami, hard or
semi-hard cheese, canteen meal, pizza, canned fish, dress-
ing and chips, crackers and salted nuts that belonged to the
low salt profile group. Near 10% of bread samples belonged
to the low, almost three quarters (73.6%) to the medium
and 16% to the high salt group. The vast majority of the
samples of sandwiches (91.7%), pizza (80.7 %), salami
(73.9%), sausages (72.9%), grilled meat (70.0%) and hard
cheese (69.9%) had a high salt profile. Majority (78.0%)
of the samples of cream cheese belonged to the medium
salt profile group, while 10% of samples of this type of
cheese belonged to the high salt profile group. The salt
profile was statistically highly different (p<0.01) for bread,
sausages, grilled meat, cream and semi-hard cheese, pizza,
breakfast cereals, canteen meals and sandwiches and sta-
tistically different (p<0.05) for rolls, pasty, salami and hard
cheese (Table 2). Table 3 presents data on the contribution
of average salt content in 100 g of food item to the recom-
mended daily salt intake of an adult healthy person and a
person with CVD risk. Average amount of salt contained
in 100 g of a food group participated from 7.2% (breakfast
cereals) to 46.4% (grilled meat) and from 9.6% to 61.8%
in the amount recommended as daily intake for an adult

healthy and a person with CVD risk, respectively. Aver-
age sodium content of bottled spring and mineral water
was 0.33+0.30 mg/100 ml and 32.88+44.45 mg/100 ml,
respectively (Table 4). Sodium content participated with
0.01-1.64% in recommended daily intake of sodium for a
healthy person and with 0.02-2.19% in recommended dai-
ly intake of sodium for a person with CVD risk (Table 4).

DISCUSSION

It is well scientifically documented that high salt consump-
tion is an independent and strong risk factor for rising
blood pressure and that it has great impact on the develop-
ment of CVDs [2, 3, 7]. These diseases are leading causes of
premature death and disability in many countries including
the RS [7, 12, 16]. Modest salt intake reduction within pop-
ulation had a significant beneficial influence on reducing
CVDs and total health expenses burden [12, 13, 14]. Al-
though there is no data on per capita salt intake in the RS,
studies conducted in Novi Sad indicated that it is between
10 and 14 g/day [21, 22] and that salt content in meals in
public kindergartens, elementary schools, boarding schools
and student restaurants was high [23, 24]. The Ordinance
on the National Program for Prevention, Medical Treat-
ment and Control of Cardiovascular Diseases in the RS un-
til 2020 recognized importance of salt intake reduction up
to 6 g/person/day and obligation for salt content labeling of
retailed food, but that has not been implemented yet [17].
Performed investigations in many countries indicated that
salt content in processed food contributed with 65-85%
of the total salt intake [8, 9, 10]. In countries where there
are no obligations on salt content labeling, people are not
aware of it in the food they buy and therefore they do not
know how much salt they consume [25, 26]. This issue is

Table 1. Salt (sodium chloride) content in controlled food items (g/100 g)

Food Food group N X+SD (CV%) Mode Median
Bread 155 1.21+£0.46 (38.0) 1.3 2.8
Bread and rolls Rolls 59 1.35+0.71 (52.5) 1.9 1.4
Bakery pies 104 1.8240.63 (34.5) 1.4 1.6
. Sausages 70 1.78+0.47 (26.7) 1.6 1.8
zi'r'gztﬁi‘;g Pasty 58 1.48+0.45 (30.0) 14 14
Salami 23 2.06+0.73 (36.1) 2.5 2.2
Ready-to-eat meat Grilled meat 80 2.32+1.02 (43.9) 2.6 2.1
Hard cheese 23 2.08+0.89 (43.0) 1.2 1.9
i Cottage cheese 45 2.01+1.32 (66.0) 29 1.8
Dairy products
Cream cheese 50 1.12+0.88 (78.0) 1.0 1.0
Semi-hard cheese 68 1.3740.35 (26.0) 13 13
Dehydrated soup (per portion) 33 2.19+0.99 (45.0) 3.1 2.2
Chips, crackers and salted nuts 14 2.13+1.02 (48.0) 2.2 2.1
Dressing 26 1.62+0.82 (50.8) 1.0 1.3
Canned vegetable salad 27 1.58+0.62 (39.0) 1.2 1.5
Pizza 57 1.81+£0.46 (25.3) 1.6 1.8
Breakfast cereals 71 0.36+0.48 (134.0) - 0.1
Canteen meals 43 1.41+0.62 (44.0) 1.3 1.3
Caned fish 27 1.52+0.54 (35.5) 1.2 14
Sandwiches 36 2.10+0.42 (19.9) 2.7 2.1

N - number of controlled samples; X+SD — mean value and standard deviation
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Table 2. Salt (sodium chloride) profile of the controlled food

Salt content g/100 g
Food Food group N Low (<0.3) Medium (0.31-1.50) High (=1.51)
n % n % n %
Bread 155 16 10.3* 114 73.6% 25 16.1
Bread and rolls Rolls 59 6 10.1& 27 45.8 26 44.1
Bakery pie 104 1 0.9 49 471 54 519
Sausages 70 0 0.0 19 27.1% 51 729
Delicatessen (cured meat) Pasty 58 0 0.0 38 65.5% 20 34.5
Salami 23 0 0.0 6 26.1% 17 739
Ready to eat meat Grilled meat 80 1 1.2 23 28.7* 56 70.0
Hard cheese 23 0 0.0 7 30.4% 16 69.6
. Cottage cheese 45 6 133 16 35.6 23 51.1
Dairy products
Cream cheese 50 6 12.0% 39 78.0 5 10.0
Semi-hard cheese 68 0 0.0 54 79.4* 14 20.6
Dehydrated soup (per portion) 33 0 0.0 0 0.0 33 100.0
Chips, crackers and salted nuts 14 0 0.0 5 35.7 9 64.3
Dressing 26 0 0.0 14 53.8 12 46.2
Canned salad 27 1 37 13 48.1 13 48.1
Pizza 57 0 0.0 11 19.3* 46 80.7
Breakfast cereals 71 48 67.6" 20 28.2 3 42
Canteen meals 43 0 0.0 31 72.1% 12 27.9
Caned fish 27 0 0.0 14 51.8 13 48.2
Sandwiches 36 0 0.0 3 8.3% 33 91.7

N - number of controlled samples

# - low and medium / medium and high salt content is statistically highly different (p<0.01)
& - low and medium / medium and high salt content is statistically different (p<0.05)

Table 3. Average salt content in controlled food samples (g/100g) expressed as a percentage of the recommended daily dietary intake for
healthy person (5 g/day) and for person with cardiovascular risk (3.75 g/day)

% of the recommended dail S0 BN SRR
Average salt content of eort Y daily intake for person with
Food Food group N intake for healthy - -
food group (9/100 g) a cardiovascular risk
adult person (5 g/day) (3.75 g/day)’
Bread 155 1.21 24.2 322
Bread and rolls Rolls 59 1.35 27.0 36.0
Bakery pies 104 1.82 26.9 48.6
. Sausages 70 1.78 35.6 47.5
Delicatessen Pasty 58 148 297 396
(cured meat)
Salami 23 2.06 41.2 54.9
Ready to eat meat | Grilled meat 80 2.32 46.4 61.8
Hard cheese 23 2.08 4.7 55.5
. Cottage cheese 45 2.01 403 537
Dairy products
Cream cheese 50 1.12 225 29.9
Semi-hard cheese 68 1.37 27.5 36.6
Dehydrated soup (per portion) 33 2.19 438 56.8
Chips, crackers and salted nuts 14 2.13 426 56.7
Dressings 26 1.62 323 43.1
Canned vegetable salad 27 1.58 31.7 422
Pizza 57 1.81 36.3 48.4
Breakfast cereals 71 0.36 7.2 9.6
Canteen meals 43 141 234 37.5
Canned fish 27 1.52 30.5 40.6
Sandwiches 36 2.10 419 55.9

N - number of controlled samples
2 Reference [18]; ® Reference [20]

of special concern for persons with increased CVD risk
because they are usually suggested by their doctors to re-
duce salt intake [20]. In the RS there are no available data
on salt content in retailed ready-to-eat food. Following data

on the high prevalence of hypertension and cardiovascular
burden in the RS, the objective of this paper was to pres-
ent results on salt content in different ready-to-eat foods
retailed in Novi Sad which were brought to the IPHV for
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Table 4. Average sodium content (mg) in 100 ml of controlled samples of bottled spring and mineral water expressed as a percentage of the
USDA and WHO recommended daily dietary intake of sodium for healthy person (2.3 g/day and <2.0 g/day) and USDA recommended daily

dietary intake of sodium for person with cardiovascular risk (1.5 g/day)

% of population

Product
group

X (mg/100 ml) £SD
(CV%)

Mode

Median

% of population
nutritive goal for sodium
for healthy person

% of population
nutritive goal for sodium
for healthy person

recommended daily
intake of sodium
for person with

(2.3 g/day)? (<2.0 g/day)® cardiovascular risk
(1.5 g/day)?
Spring water | 24 0.33+0.30 (89%) 0.1 0.28 0.01 0.02 0.02
Mineral water | 30 | 32.88+44.45 (135%) | - 13.21 143 1.64 2.19

N - number of controlled samples
2 Reference [20]; ® Reference [18]

safety control by the Sanitary Inspection Service. National
household food consumption surveys are usually used for
creating sampling plans [27, 28], but available data from
the household budget survey of the RS do not include
ready-to-eat foods except for bread and baked goods [29].
Other countries were also faced with the same problem due
to very fast changes of dietary patterns of their respective
populations. These changes were considered to be a conse-
quence of rapid consumption growth of marketed morning
goods, fast food and canteen meals [10, 30]. Although the
number of samples in each food group that passed through
salt control could not be considered correspondent to the
consumption pattern of the inhabitants of Novi Sad, the
obtained results showed that 45% of controlled food items,
regarding United Kingdom Food Standard Agency pro-
posals [19], belonged to the high salt profile group and
47% belonged to the medium salt profile group. There was
no sample of cured meat, pizza, sandwich, canteen meal,
hard or semi-hard cheese, canned fish, dressing and chips,
crackers and salted nuts that could be considered food with
low salt profile. These results are in line with the results
obtained throughout national surveys of other countries
which indicated that majority of controlled ready-to-eat
food items have high hidden salt content [8, 9, 10, 31].
Our data indicated that salt contained in 100 g of bread
and rolls, delicatessen, grilled meat, dairy products, pizza
and sandwiches contribute within range of 22.5-46.4% in
the amount recommended as daily salt intake for adult
healthy persons and 29.9-61.8% of the amount recom-
mended as daily intake for person with CVD risk [20].
There were very few samples of the ready-to-et food that
had low salt content: 10.3% of bread, 10.1% of bakery rolls,
13.3% of white cottage and 12% of cream cheese and 3.7%
of canned vegetable salad samples. The exception was the
group composed of breakfast cereals, with 67.6% of sam-
ples with low salt profile. Salt content in bread (1.2 g/100
g) is of special concern due to its high contribution in the
recommended daily salt intake for healthy and persons
with risk for CVD, with 24.2% and 32.3%, respectively.
Salt content in bread and other baked goods was identi-

fied as the main source of salt intake of the population in
many countries and thus the national programs for salt
reduction often focus on lowering salt content in this staple
food and salt labeling of all processed ready-to-eat food [8,
18, 32]. It is recognized that the reduction of salt intake
to the recommended level is difficult to achieve without
industry involvement. Voluntary and modest reduction of
salt content in staple food was strongly recommended by
health authorities in many countries [8, 12, 18, 20] because
its statistically significant favorable effect on the popula-
tion average blood pressure and saved costs has been well
documented [14, 15]. Average sodium content in spring
bottled water is similar to sodium content in spring waters
from North America (4+4 mg/L) and lower then sodium
content in low mineralization waters from Europe (13+13
mg/L), while the average sodium content in mineral water
is lower then sodium content in mineral waters from North
America (371£335 mg/L) and high mineralization waters
from Europe (1151£153 mg/L), but higher than in mod-
erate mineralization waters from Europe (157+197 mg/L)
[33]. According to the USDA and WHO recommendation
[18, 20], bottled spring and mineral water on the Serbian
market does not represent an important source of sodium
for the population.

CONCLUSION

The obtained results indicate that ready-to-eat food re-
tailed in Novi Sad has high hidden salt content and could
be considered an important contributor to relatively high
salt consumption of its residents. Further, more accurate
investigations are needed in order to measure contribution
of the ready-to-eat retailed food to the total salt intake of
the population. It is reasonable to expect that more accu-
rate data could be derived by the implementation of the
national program on salt reduction as it has been formu-
lated by the Ordinance on the National Program for Pre-
vention, Medical Treatment and Control of Cardiovascular
Diseases in the RS until 2020.



Srp Arh Celok Lek. 2015 May-Jun;143(5-6):362-368

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

Elliot P, Stamler J, Nichols AR, Stamler R, Kesteloot H, Marmot M.
Intersalt revisited: further analyses of 24 hour sodium excretion and
blood pressure within and across populations. BMJ. 1996; 313:1249-
53.

Miura K, Okuda N, Chowdhury T, Takashima N, Nakagawa H,
Nakamura K, et al. Dietary salt intake and blood pressure in a
representative Japanese population: baseline analysis of NIPPON
DATA80. J Epidemiol. 2010; 10(Suppl 3):5524-30.

Stolarz-Skrzypek K, Kuznetsova T, Thijs L, Tikhonoff V, Seidlerova

J, RichartT, et al. Fatal and nonfatal outcomes, incidence of
hypertension and blood pressure changes in relation to urinary
sodium excretion. JAMA. 2011; 4(17):17777-85.

Khaledifar A, Gharipour M, Bahonar A, Sarrafzradegan N, Khosravi
A. Association between salt intake an albuminuria in normotensive
and hypertensive individuals. Int J Hypertension. 2013;
2013:523682.

Xiao-Qin W, Terry PD, Yan H. Review of salt consumption and
stomach cancer risk: Epidemiological and biological evidence.
World J Gastroenterol. 2009; 15(18):2204-13.

Caudarella R, Vescini F, Rizzoli E, Francucci CM. Salt intake,
hypertension and osteoporosis. J Endocrinol Invest. 2009; 32(Suppl
4):515-20.

Brown 1J, Touzlaki |, Candeias V, Elliott P. Salt intake around the
world: implications for public health. Int J Epidemiol. 2009;
38(3):791-813.

Bureau of nutritional science. Guidance for food industry on
reducing sodium in processed food. Otawa, Canada: Health Canada,
Food Directorate; 2012.

Anderson CA, Appel LJ, Okuda N, Brown 1J, Chan Q, Zhao L, et al.
Dietary sources of sodium in China, Japan, United Kingdom and the
United States, women and men aged 40-59 years: the INTERMAP
study. J Am Diet Assoc. 2010; 110(5):736-45.

Webster J, Dunford E, Neal B. A systematic survey of the sodium
content in processed food. Am. J Clin Nutr. 2010; 91:413-20.
Tuomilehto J, Jousilahti P, Rastenyte D, Molthchanov V, Tanskanen
A, Pietinen P, et al. Urinary sodium excretion and cardiovascular
mortality in Finland: a prospective study. Lancet. 2001;
357(9259):848-51.

He FJ, Li J, MacGregor G. Effect of long term modest salt reduction
on blood pressure. Cochrane systematic review and meta-analysis
of randomized trails. BMJ. 2013; 346:f1325.

Appel JL, Angell YS, Cobb KL, Limper HM, Nelson DE, Samet JM,

et al. Population-wide sodium reduction: The bumpy road from
evidence to policy. Ann Epidemil. 2012; 22:417-25.
Bibbins-Domingo K, Chertow G, Coxon P, Moran A, Lightwood JM,
Pletcher MJ, et al. Projected effect of dietary salt reduction on future
cardiovascular disease. N Engl J Med. 2010; 362:590-9.

Asaria P, Chisholm D, Mathers C, Ezzati M, Beaglehole R. Chronic
disease prevention: health effects and financial costs of strategies to
reduce salt intake and control tobacco use. Lancet. 2007; 70:2044-
53.

Ministry of Health of the Republic Serbia. National Health Survey:
Serbia, 2006. Belgrade, Serbia: Ministry of Health of the Republic of
Serbia; 2007.

The Ordinance on the National Program for Prevention, Medical
Treatment and Control of Cardiovascular Diseases in the RS until

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32

33.

367

2020 (Serbian language), Official Gazettes of the Republic of Serbia
No. 11/2010.

. World Health Organization. Mapping salt reduction initiatives in the

WHO European Region. Copenhagen: World Health Organization,
Regional Office for Europe; 2013.

. UK Food Standard Agency. Front-of-pack. Traffic light labelling.

Technical Guidance. [Internet], 2007 [cited April, 10 2014],
Available from: http://multimedia.food.gov.uk/multimedia/pdfs/
frontofpackguidance2.pdf.

US Department of Agriculture/ US Department of Health and
Human Services. Dietary Guidelines for Americans 2010. 7th ed.
Washington DC: US Printing Office; 2010.

Jovici¢-Bata J. Procena izloZenosti studentske populacije natrijumu
iz prehrambenih proizvoda [doktorska teza]. Novi Sad: Medicinski
fakultet Unverziteta u Novom Sadu; 2013.

Popovi¢ M. Unos soli u uzorku odraslog stanovnistva Novog Sada
[doktorska teza]. Novi Sad: Medicinski fakultet Unverziteta u Novom
Sadu; 2013.

Trajkovi¢-Pavlovi¢ Lj, Martinov-Cvejin M, Novakovi¢ B, Bijelovi¢ S,
Torovi¢ Lj. Analysis of salt content in meals in kindergarten facilities
in Novi Sad. Srp Arh Celok Lek. 2010; 138(9-10):619-23.

Trajkovi¢ Pavlovi¢ Lj, Novakovi¢ B, Dragni¢ N, Torovic Lj. Salt content
in meals in boarding schools and students’ restaurants in Novi Sad.
HealtMed. 2010; (1):45-51.

Pietinen P, Valsta LM, Hirvonen T, Sinkko H. Labelling the salt
content in foods: a useful tool in reducing sodium intake in Finland.
Public Health Nutr. 2007; 11(4):335-40.

Rakhla R, Nandini S, Sashikala T, Prasada Rao KVS. Study of salt
(sodium chloride) content in different fast food meals available

in college and office canteens in Visakhapatnam city. Journal of
Community Nutrition and Health. 2013; 2(1):15-9.

Okuda N, Miura K, Yoshita K, Matsumura Y, Okayama A, Nakamura
Y, et al. Integration of data from NIPPON DATA80/90 and national
survey in Japan: For cohort studies of representative Japanese on
nutrition. J Epidemiol. 2010; 20(Suppl 3):506-14.

Yang Q, Zhang Z, Kuklina E, Fang J, Ayala C, Hong Y, et al. Sodium
intake and blood pressure among US children and adolescents.
Pediatrics. 2012; 130(4):611-9.

Statistical Office of the Republic of Serbia. Data on the household
budget survey for 2012 [Internet]. Statistical Office of the Republic
of Serbia, Belgrade, Republic of Serbia. [cited April 10, 2014].
Available from: http://webrzs.stat.gov.rs/WebSite/repository/
documents/00/01/20/41/SB_572-APD-2012.pdf

Garcia J, Dunford EK, Sundstrom J, Neal BC. Changes in the sodium
content of leading Australian fast food products between 2009 and
2012. Med J Aust. 2014; 200:340-4.

Farrante D, Apro N, Ferreira V, Virgolini M. Feasibility of salt
reduction in processed foods in Argentina. Rev Panam Salud
Publica. 2011; 29(2):69-75.

Brinsden H, He FJ, Jenner KH, MacGregor G. Surveys of salt content
in UK bread: progress made and further reduction possible. BMJ.
Open 2013; 3:e002936.

Azoulay A, Philippe Garzon BC, Eisenberg MJ. Comparison of the
mineral content of tap water and bottled waters. J Gen Intern Med.
2001; 16:168-75.



368

Trajkovic Pavlovic LJ. B. et al. Salt Content in Ready-to-Eat Food and Bottled Spring and Mineral Water Retailed in Novi Sad

CappKaj conun y rotoBoj XpaHu u dbnawmpaHoj NpUpoaHOj N3BOPCKOj U
MWHepanHoj Boau Ha TpxkuwTty Hosor Capa

Jbumbana b. Tpajkosuh Masnosuh'2, Munka b. Monosuh'? Carba B. bujenosuh'?, Pagmuna C. Benmukun'?, Jbusba [. TopoBuh'?

'YHuep3uteT y Hoom Capy, MeauumHcku dakyntet, Hosu Cag, Cpbuja

2MHcTUTYT 3a jaBHO 3apasbe BojsoaunHe, Hosu Cag, Cpbuja

KPATAK CAZIPXKAJ

YBopg YHoc conu Behiu of neT rpama AHEBHO je CHa)aH 1 He3a-
BUCaH GpaKkTop pu3iiKa 3a pa3Boj XMnepTeH3uje U KapanoBacky-
napHux 6onectu (KBB). Mogawm 6pojHUX NCTpakvBarba y CBETY
noKasanu cy fia UHAYCTPWjCKM NPon3BeAeHa XpaHa Y JHEBHOM
YHOCY conu yyecTByje ca 65-85%.

Liwm papa Linbs uctpaxnBatrba je 610 fa ce yTBpAn canpxaj
HaTPWjyM-XTOpUAa Y XpaHu CNPEMHOj 3a KOH3yMu1parbe 13 Ma-
nonpopajHux objekata Hosor Cafia, kao u yyeluhe ytepheHe Ko-
nununHe conmn'y 100 rpama HaMUPHULE Y NPenopyYeHOM AHeB-
HOM YHOCY COMv 3ApaBuX 1 0coba ¢ pr3nKkom of pa3Boja KBB.
Metope papa Y 1.069 y3opaka xpaHe cagp»kaj conu (HaTpujym-
Xriopuf) je u3pavyHaTt Ha OCHOBY TUTPUMETpUjcKor ogpehuBa-
tba XN0pKAa, AOK je Y 54 y30pKa dnawmpaHe Boae niameHoM
doTomeTpujom oapeheH cappxaj HaTpujyma. HammpHuue cy
KnacuduKkoBaHe y rpyny ca HUCKMM, CPEAHVM NN BUCOKMM
cappxajem conu. lNpoceuaH cagpaj conny 100 rpama Hamup-
HuLe ynopeheH je c npenopykama 3a yHOC Conv 3apaBe ofpa-
cne 1 ocobe ¢ KapAMOoBaCKyNapHNM PU3NKOM.

MpumsbeH « Received: 11/07/2014

PesynrtaTtu MpoceyaH cappxaj conu (g/100 g) 6uo je of
0,36+0,48 (xuTapuue 3a fopyuak) fo 2,28+1,02 (rpunoBaHo
Meco). BehnHa y3opaka ceHgBuua (91,7%), nuue (80,7%), ca-
nama (73,9%), kobacuua (72,9%), rpunosaHor meca (70,0%) un
TBPAOr cmpa (69,6%) Mana je BUCOK cagpaj conu. YTepheHa
KonnumHa conu y 100 rpama HamupHULe YniHuna je of 7,2%
(kutapuue 3a gopyyak) fo 46,4% (rpunosaHo Meco) npeno-
pyyeHor AHEBHOT YHOCa 3a 3ApaBy ofpaciy 0coby, OfHOCHO
9,6-61,8% 3a 0coby ¢ pusnkom of pa3soja KBB. Cappiaj HaTpu-
jymay 100 m/ bnawmpaHe n3sopcke Boge 6mo je 0,33+0,30 mg,
ofjHoCHO 33+44 mg y dnalumpaHoj MUHepanHoj BOAN.
3aksbyuak [0TOBa xpaHa 13 ManonpogajHux objekara y Hosom
Capy oanukyje ce BUCOKMM CaapajemM Con y CBOM cacTaBy
1 MOXe Ce cMaTpaTyh 3HauyajHUM GaKTOPOM KOju JOMPUHOCK
YHOCY conu Ko cTaHoBHUKa Hosor Capa.

KrbyuHe peun: co; MHOYCTPWjCKM NPOU3BeAeHa XpaHa; dna-
Wwu1paHa Bofa
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