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SUMMARY

Introduction Investigations have brought evidence that salt intake is positively related to systolic blood
pressure and that children with higher blood pressure are more susceptible to hypertension in adult-
hood. In developed countries the main source of salt is processed food.

Objective The aim of this paper was to determine total sodium chloride (NaCl) in average daily meal
(breakfast, snack and dinner) and in each of three meals children receive in kindergarten.

Methods From kindergarten, in the meal time, 88 samples of daily meals ( breakfast, snacks and dinner)
offered to children aged 4-6 years were taken. Standardized laboratory methods were applied to deter-
mine proteins, fats, ash and water in order to calculate energy value of meal. The titrimetric method
with AgNO;, and K,CrO, as indicator, was applied in order to determine chloride ion. Content of NaCl
was calculated as %NaCl = mIAgNO; x 0.05844 x 5 x 100/g tested portion. NaCl content in total daily
meal and each meal and in 100 kcal of each meal was calculated using descriptive statistical method.
Student’s t-test was applied to determine statistical differences of NaCl amount among meals.
Results NaCl content in average daily meal was 5.2+1.7 g (CV 31.7%), in breakfast 1.5+0.6 g (CV 37.5%),
in dinner 3.5+1.6 g (CV 46.1%) and in snack 0.3£0.4 g (CV 163.3%). NaCl content per 100 kcal of break-
fast was 0.4+0.1 g (CV 29.5%), dinner 0.7+0.2 g (CV 27.8%) and snack 0.13+0.19 g (CV 145.8%). The differ-
ence of NaCl content among meals was statistically significant (p<0.01).

Conclusion Children in kindergarten, through three meals, received NaCl in a quantity that exceeded
internationally established population nutrient goal for daily salt intake. The main source of NaCl was

dinner, a meal that is cooked at place.
Keywords: salt; meals; children; kindergarten

INTRODUCTION

Epidemiological investigations have brought
overwhelming evidence that dietary salt intake
within population is in a positive correlation
with average blood pressure and prevalence of
hypertension, incidence of acute coronary events
and with cardiovascular and all causes of death
[1-4]. High salt intake has been recognized as
a risk factor for end stage of renal failure [5, 6].
It is also in a positive association with stomach
cancer and osteoporosis in adults [7, 8].

Population-based intervention studies show-
ed that reduction of salt intake was followed with
systolic and diastolic blood presure depletion
[9, 10, 11], stroke and chronic heart disease
mortality rate reduction and with increased life
expectancy within controlled population [11].
Non-personal health interventions of salt reduc-
tion were recognized as cost-effective methods
for reduction of health care costs of chronic
cardiovascular diseases [12, 13, 14]. Investigation
on the global level indicated that governmental
actions in stimulating non-personal health inter-
ventions in salt content of processed foods were
cost-effective ways to reduce chronic cardio-
vascular diseases burden measured as disabil-
ity adjusted life years (DALYs) [15].

Although high blood pressure is not
common in children, it was demonstrated that

salt intake of children was positively related to
systolic and pulse blood pressure [16, 17] and
that children with higher blood pressure were
more susceptible to hypertension in adult-
hood [18]. Data from investigations in devel-
oped countries indicated that the main source
of salt for the general population [19, 20, 21]
and children [22, 23] was processed food. For
further concerns are data demonstrating a posi-
tive relationship between salt intake and soft
drink consumption in children and adolescents
and its potential link to obesity within these
population groups [24].

In the Republic of Serbia, cardiovascular
diseases are a leading cause of death. They partic-
ipate with 55.2% in the total death cases.
Ischaemic heart diseases are responsible for
150,889 DALYs. Cerebral and other vascular
diseases are responsible for further 136,090
DALYs of the population [25]. The latest national
health survey indicated that a prevalence of
hypertension (systolic blood pressure =140 mm
Hg and diastolic blood pressure 290 mm Hg) in
the Republic of Serbia was 46.5% among adults
aged 18 years and more [26]. In the Province of
Vojvodina, prevalence of hypertension (applied
criteria for measured blood pressure were the
same as in Serbia) among adults aged 45 years
and more, was 48.7% and in the city of Novi Sad
it was 69.8% [27]. Population-based investiga-
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tions on salt intake, concerning adults, or children and
adolescents have not been performed.

In the city of Novi Sad, there is one large public kinder-
garten that takes care of approximately 12,000 preschool
children aged 1-6 years. Children usually spend 5-8 hours
per day in the kindergarten and there they have a daily
meal: breakfast, snack and dinner. Other meal(s) children
receive at home. Breakfast is usually made from processed
food items and dinner is cooked at place using raw food
items, except for bread. Snacks, usually, are fruit, or juice,
or yogurt, with, or without, biscuit (sweet or salty). Data
on our recently performed control of salt content in the
processed food retailed in Novi Sad indicated that majority
of tested food items should be marketed as food with a high
salt content, if the standards of the Food Standards Agency
of the Great Britain were applied [28]. Average sodium chlo-
ride (NaCl) amounted from 1.3 g/100 g in canned vegetable
to 2.1 g/100 g in sausages and related meat products 29, 30].
No published data were available on population salt intake.
We were interested to determine salt content in food that
children received in the kindergarten and to determine the
main source of salt in their daily meal.

OBJECTIVE

The purpose of this paper was to determine total NaCl in
daily meals and in each of three meals (breakfast, snack and
dinner) and its contribution to the NaCl content in average
daily meal that children aged 4-6 years had in kindergarten.

METHODS

Trained samplerers, during the year 2008, took 88 daily
meals. They visited kindergatens at meal time and took 88
samples of breakfast, 88 samples of snacks and 88 samples of
dinner prepared for children aged 4-6 years from the kinder-
garten. Samplerers’ visits were not announced.

Each single sample (breakfast, snack, dinner) was trans-
ferred into the container of high-speed blender and mixed
thoroughly. Test sample was stirred immediately before

removing test portion for analysis. Determination: 10.0 g
of prepared test sample was weighted into 100 ml volumet-
ric flack and diluted to volume with distilled H,O. After
mixing and filtering, 20 ml aliquot was transferred to 250 ml
erlenmayer and 0.5 ml of chromate indicator (cold saturated
K,CrQ, solution) was added. Solution was titrated with stan-
dardized AgNO, solution until turned permanent brown-
red. Calculation: % NaCl = ml AgNO3 x 0.05844 x 5 x 100/g
tested portion. Standardized methods were applied in order
to determine quantity of proteins, fats, ash and water. The
obtained results were applied to calculate energy value of
each and daily meal.

NaCl content was presented by using descriptive statis-
tical method including average + standard deviation (SD)
and coefficient of variation (CV) of NaCl per daily meal
and per each meal. Contribution of each meal in daily meal
NaCl content was expressed as percentage. NaCl density was
calculated as NaCl (g) per 100 kcal of each meal, as well.
The Student’s t-test was applied to find out whether there
were statistically significant differences of NaCl content,
expressed in absolute number and as g/100 kcal ratio of each
meal: breakfast/snack, breakfast/dinner and snack/dinner.

RESULTS

Obtained results showed that NaCl content in average
daily meal that children received in kindergarten was
5.2+1.7 g and CV 31.7%. Average NaCl content in break-
fast was 1.5£0.6 g (37.5%), in dinner 3.5£1.6 g (CV 46.1%)
and in snack 0.3+0.4 g (CV 163.3%). NaCl content varied
very much in controlled meals (CV was 37.5% for break-
fastand 163.3% for snack). Dinner participated with 66.3%
and breakfast with 28.7% in daily meal NaCl content. Snack
contributed with 4.9% to the total NaCl content in average
daily meal that children had in kindergarten. These data
indicated that dinner was the main source of total NaCl
in daily meal. The reason could be that the dinner was the
largest meal with the greatest energy contribution in daily
meal. It participated with 47.1%, compared with breakfast
and snack which participated with 37.5% and 15.4% in total
energy value of the daily meal, respectively (Table 1).

Table 1. Energy values and average salt content in controlled meals in kindergartens in Novi Sad

% of energy of Average salt CV of average % of average

Meal Number Energy values CV of energy | controlled meals contentin salt contentin salt content in
of meals (kcal) values in a daily controlled controlled controlled

energy intake meals (g) meals meals
Breakfast 88 363.63+81.59 22.44% 37.51% 1.50£0.56 37.53% 28.74%
Dinner 88 456.07+133.39 29.25% 47.05% 3.46 +1.59 46.09% 66.28%
Snack 88 149.66+75.86 50.69% 15.44% 0.26 £ 0.42 163.32% 4.98%
Total 264 969.36+162.86 16.81% 100.00% 5.22+1.66 31.74% 100.00%

Table 2. Average salt content in 100 kcal of controlled meals in ki

ndergartens in Novi Sad

% of average salt contentin 100

Meal Number of | Average salt content in 100 kcal of | CV of average salt content in 100 el af et e meall i & et
meals controlled meals () kcal of controlled meals daily energy/salt intake

Breakfast 88 0.41£0.12 29.51% 35.34%

Dinner 88 0.75%0.21 27.83% 64.65%

Snack 88 0.13+0.19 145.81% 11.21%

Total 264 0.54+0.31 57.49% 100.00%

doi: 10.2298/SARH1010619T
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Table 3. Computation of average salt content in controlled meals
(g/meal) and average salt content in 100 kcal of controlled meals
(9/100 kcal of meal)

Average salt content
Meal Average salt content in 100 kcal of
(g/meal) controlled meals
(9/100 kcal of meal)
Breakfast / Dinner t=10.84* t=13.11*
Breakfast / Snack t=16.52* t=11.62%
Dinner / Snack t=18.15* t=18.44*

*p<0.01

When NaCl density was computed, it appeared that the
highest NaCl density was also recorded in dinner followed
by breakfast and snack. NaCl density, expressed as g per
100 keal, was 0.7+0.2 (CV 27.8%), 0.4+0.1 (CV 29.5%) and
0.1+0.2 (CV 145.8%) in dinner, breakfast and snack respec-
tively. NaCl density in average daily meal was 0.5+0.3 (CV
57.5%). NaCl density of the dinner participated with 64.6%,
NaCl density of the breakfast with 35.3% and NaCl density
of the snack with 11.2% in the total sodium density of the
daily meal (Table 2).

The differences of NaCl content, expressed as grams per
meal, and NaCl density expressed as grams per 100 keal of the
meal, between meals were statistically significant (Table 3).

DISCUSSION

High blood pressure has been indicated as a major risk
factor for stroke, ischaemic heart disease, hypertensive
disease and other cardiovascular diseases worldwide [31,
32]. More than 80% of the attributable burden of diseases
was recorded in low-income and middle-income coun-
tries in the Eastern Europe and Central Asia with a greater
proportion of the burden in young age groups [3]. From
the public health point of view, it is important to elucidate
modifiable risk factors within population and to implement
intervention programmes [32, 33]. Lowering salt intake
in high blood pressure reduction, stroke and cardiovas-
cular diseases mortality was recognized as a cost-effec-
tive method [12-15]. National programmes, conducted
with participation of food industry followed by educa-
tional programmes for population, have been success-
fully carried out in several countries for a relatively long
period of time. The obtained results confirmed beneficial
outcomes in reducing cardiovascular and stroke mortal-
ity rate up to 80% [4, 10, 11]. Meta-analyses indicated that
sodium intake was in positive relationship with blood pres-
sure of children and adolescents [17]. Modest reduction
in salt intake was followed with blood pressure reduction.
Reduction in systolic and diastolic blood pressure for 1/1
mm Hg had beneficial health implications in terms of
preventing cardiovascular diseases in their future life [34].
Kindergartens are places where non-personal, cost-util-
ity, life style interventions can be widely applied [35, 36].

Data provided by our investigation showed that average
daily meal which included three meals (breakfast, snack

and dinner), offered to children aged 4-6 years, contained
5.2+1.7 g (CV 31.7%) of NaCl. The detected amount of
sodium in NaCl was not the whole one because the labo-
ratory method which we applied in our investigation was
not able to identify all sodium presented in tested food
samples. It detected only sodium that was bound to chlo-
rine. The average amount of NaCl detected in controlled
daily meals in this kindergarten was higher compared with
the amount that children had for the whole day in afflu-
ent societies [18, 21, 29]. The detected NaCl content in
the controlled samples of the daily meal exceeds about
73% daily recommendations of the Scientific Advisory
Committee on Nutrition of the Great Britain [28]. It also
exceeds the population salt nutrient goal of the World
Health Organization [37]. The main source of NaCl was
dinner, the main meal and the meal that was prepared at
place, except for bread. The amount of NaCl in the aver-
age dinner-meal participated with 66.3% in the total NaCl
content of the whole daily meal. At the same time, salt
density of this meal was the highest compared to the salt
density of the breakfast and the snack. NaCl content in
dinner-meal participated with 64.6% in 100 kcal of the
average daily meal. The NaCl in the breakfast participated
with 35.3% and NaCl in the snack participated with 11.2%
in 100 kcal of the average daily meal. Salt content in the
whole dinner-meal and salt content per 100 kcal of dinner-
meal were significantly higher compared to breakfast and
snack (p<0.01). It appeared that processed food retailed in
Novi Sad, used for meal preparation in the kindergarten,
was not the dominant source of salt. The main source of
salt was food cooked at place. These data suggest that inter-
national recommendation for salt intake reduction [36-39]
were not considered when children nutrition was planned.

CONCLUSION

The obtained results indicated that, throughout three meals
children had in kindergarten, they received salt in a quan-
tity that exceeded the internationally established popula-
tion goal for average daily intake and recommendations for
salt intake of children aged 4-6 years recommended by the
Scientific Advisory Committee on Nutrition of the Great
Britain. This amount also exceeds daily salt intake of chil-
dren in developed countries. Having in mind that children
take some extra salt at home, it is reasonable to presume that
they consume salt in a quantity that could be of great impor-
tance for later high blood pressure development. Further,
more specific, investigations are needed in order to provide
data relevant to highlight a magnitude of risk factors within
children and adolescent population that could be responsi-
ble for high blood pressure and related chronic diseases in
adulthood in our community. Beneficial effects of that kind
of investigations and implemented programmes have been
already extensively evaluated in several affluent societies.
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AHanusa cagprkaja conu y obpoumma 3a geuy y HoBocaackum sptuhuma

JbubaHa Tpajkosuh-TMasnosuh'2, MupjaHa MapTtrHos-LiBejuiH'?, bynumka HoBakosuh?,

Catba bujenosuh'?, Jburba Toposuh'?
"MIHCTUTYT 3a jaBHO 3apaBibe BojsoaviHe, Hou Cag, Cpbuja;

*MepunumHcku dakynteT, YHuBep3uteT y Hosom Cagy, Hosu Cag, Cpbuja

KPATAK CAZIPXKAJ

YBopa YHOC conv je y NO3UTHBHO]j KOpenawwuju ¢ BUCUHOM CUCTON-
HOT KPBHOT NpuTMCKa Kop AeLe. [leua ca Behrm BpefHOCTUMa
KpBHOT NpUTUCKa Yellhe nMajy xunepTeH3ujy y ogpacnom Aooy.
[naBHM M3BOP CONM Y Pa3BMjeHUM 3eM/baMa je MHAYCTPUjCKM MPo-
13BeAeHa xpaHa.

Lum papa Linms paga je 610 fa ce yTBpae cagpiaj HaTpujyM-Xio-
puga (NaCl) y uenogHeBHOM 06pOKY Koju AeLa fobujajy y Hoo-
capckmm BpTuhniMa 1 BpcTa 06poKa Koja je raBHY U3BOP CONM.
MeTtopge papa Y Bpeme nofene 06poka 06aB/beHO je y30pKoBatbe
88 LlenoiHeBHUX 06pOKa (HopyyaKa, yK1MHa 1 pyUYKOBa) HamMeHe-
HVX leLn y3pacTa Of YeTNpU roanHe Ao wecT roanHa. Kopuwhera
je TuTpumeTtpujcka metoaa ca AgNO;n K,CrO, Kao MHAMKAaTOPOM 3a
npeno3HaBatbe joHa xnopuaa. Cagpaj conu uspauyHar je npema
dopmynu: %NaCl=mlAgNO; x 0,05844 x 5 x 100/g KOHTpONMCaHOF
y3opka. CTaHAapaHe MeTofe NpUMer-eHe Cy 3a yTBphuBambe ca-
Apaja benaHuyeBnHa, MacTu, nenena u soge. JobujeHn pesyntatu
KopuwheHw cy 3a 3payyHaBatbe eHepreTcke BpeAHOCTN 0OpoKa.

MpumrbeH « Received: 06/07/2009

V3pauyHart je npoceyaH cagpiaj conu y LienogHeBHOM 06POKY, No-
jeamHauHum obpoumma ny 100 kcal cBakor obpoka. 3a yTBphHriBa-
Hbe CTAaTUCTUYKM 3HaYajHe pa3nnKe y Cappxkajy Conu y nojefuHum
obpouyma nprmetbeH je CTyaeHTOB t-TecT.

Pesyntatu Cagpaj conu y NpoceyHoM LielofiHeBHOM 06POKY
6vo je 5,2+1,7 g (CV 31,7%), y Bopyuky 1,5+0,6 g (CV 37,5%), y pyu-
Ky 3,5%1,59 g (CV46,1%), a y yuHm 0,3£0,4 g (CV 163,3%). Cappxaj
conun y 100 kcal npoceuHor gopyuyka 6umo je 0,4+0,1 g (CV 29,5%),
pyuka 0,7+0,2 g (CV 27,8%) n yxuHe 0,1£0,2 g (CV 145,2%). Cappaj
Conu y nojefnHayH1UM 0b6poLrma, Kao 1y 100 kcal nojegrHauHNX
006poKa, 6110 je CTaTUCTNYKIM 3HaYajHO pa3nuunT (p<0,01).
3aksbyyak lpoceyaH cappxaj conv y KOHTPONMCAHNM Y30pLiu-
Ma LieNlofiHEBHIX 00pOKa HamereHVX felyn y BpTrhy 610 je Behn
of MehyHapoaHo nprxBaheHor nonynaLnMoHor HyTPUTUBHOT Li-
Jba 3a }HEBHY YHOC conu. [naBHY n3BOp conu 610 je pyyak, 06pok
Koju ce, ocum xneba, npunpema y Bptuhy.

KmbyuHe peun: cafpaj conv; feua; xpaHa; Bptuh

MpuxBaheH « Accepted: 11/09/2009

http://srpskiarhiv.sld.org.rs

623



