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CaxeTtak

KoHTuHymnpaHn rmobanHu nopacTt Opoja ocoba ca rojasHowhy mehy
CBUM y3pacHUM KaTeropujama 3axteBa pegeduHucare noctojehux u
M3Hanaxeke HOBKX jaBHO3APaBCTBEHUX W APYrUX Mepa 3a MpuUMapHy,
CeKyHOapHy M TepuumjapHy npeBeHuMjy rojasHocTu. benexu ce n crtan-
HW TpeHp, nopacTa 6poja Aele LUKOMCKOr y3pacTa ca MPekoOMepHOM Te-
NIeCHOM TEXWHOM K rojasHowwhy. LLkoncka cpeguHa urpa BaxHy ynory y
chopMUpatby 1 ogpxKaBaky NpaBuiHKWX obpasala noHallamwa y UCXpaHu,
a nsbanaHcupaHu LLKONckM obpouu cy jegaH of MexaHusama 3a Moau-
duvKaumnjy HyTpUTMBHUX bakTopa puauka. Linre oBor uctpaxusama 61o
je yTBphMBare eHepreTcke BPeAHOCTM LUKONCKNX 0bpoka, ynopehusarse
[obunjeHnx pesyntarta ca HOPMUPaAHUM E€HepreTCKO-HYTPUTUBHUM Bpea-
HOCTMMa U NpoLieHa NoTeHuujanHor yTvuaja KBanuteTa LUKOMCKe ucxpa-
He Ha nojaBy rojasHoOCTV LKoricke Aeue. Vicnutueatrse je obyxsatuno 45
y3opaka LLKornckux obpoka 13 13 6eorpackux OCHOBHMX Lukona. Hajye-
why BpcTy obpoka YMHWNK Cy NojeauHavHn ysopum pydkosa (88,9%).
MpepayyHaTta eHepreTcka BPeAHOCT pyuvKkoBa KpeTana ce y WHTepBany
oa 332,1 po 990,4 kcal, ca npoceyHom BpefHowhy of 648,1 kcal. lNo-
[enoM y3opaka pyykoBa Ha Tpu rpyne cpasmMepHO MperiopyveHoj eHep-
reTckoj BpegHoCTM (Mawa, onTumanHa u Beha eHepreTcka BpedHOCT)
rokasano ce fa nocToje CTaTUCTUYKM 3HavajHe pasnuke y odcTynaky
eHepreTcknx BpeAHOCTUN aHanManpaHnx obpoka pyykoBa of HopMUpaHe.
Mpekopayetse eHepreTckux BpedHocTn 3a Buwe of 10% y ogHocy Ha
npenopy4eHe 3a AaTy BpcTy obpoka ytBpheHo je y 53,3% vcnutnBaHmx
y30paka, a ymareHa eHepreTcka BpeaHocT 3a BuLle of 10% y ogHocy Ha
npenopy4eHy y 15,6% ncnutuBaHmx y3opaka obpoka. EHepreTcko-HyTpu-
TUBHa komnosuumja obpoka je y noTnyHocTu usbanaHcupaHa y manom
6pojy ucnuTrBaHnx ysopaka obpoka (17,5% cBux ncnmTmBaHux y3opaka).
MpeacTaBrbeHn pesynTati ykasyjy Aa je notpebHo npeaysnumame Mepa
3a ycknafuBake eHepreTcko-HyTPUTUBHOI cacTaBa W CTPYKType LUKOI-
Ckunx obpoka ca noctojehum HoOpMaTUBOM, Kao U eBEeHTyarHo pasmarpa-
H€e MPOMeHe eHepreTckor orncera 3a pyyak, Kpo3 3aKOHCKe [OKYMeHTe
13 obrnactu ncxpaHe yyeHuka y OCHOBHUM Lukonama. M3papa ctpyd-
HO-METOLOMOLLKOT YNyTCTBA 3a CNPOBOfEeHe CMorbHe KOHTPOse ncxpaHe
y4YeHMKa y OCHOBHWMM LLUKOMaMa M CUCTEMCKO MpuKynibake nogaraka o
CnpoBeaeHOj KOHTPOMW Mocnyxunu 6u 3a cBeobyxBaTHO carnefaBaHe
eHepreTcko-HYTPUTUBHOT KBanMTeTa UCXpaHe y4yeHuka v uspagy Hauwo-
HaInHUX CMEepHMLA 3a NCXPaHy yYeHWKa y OCHOBHMM LLUKONama.

Krby4yHe peum: Likoncku obpoLuu, eHepreTcka BpeaHOCT,
CTPYYHO-METOAONOLLKO YNYyTCTBO, F0ja3HOCT

Abstract

The continual global rise in the number of people with obesity across all
age categories requires redefining existing and finding new public health
and other measures for primary, secondary and tertiary obesity preven-
tion. There is also a permanent trend of growing numbers of overweight
and obese school-age children. The school environment plays an impor-
tant role in establishing and maintaining adequate eating patterns, and
balanced school meals are one of the mechanisms for modifying nutri-
tional risk factors. The aim of this research was to determine the energy
value of school meals, compare the results obtained with the normed
caloric-nutritional values and assess the potential impact of school nu-
trition quality on the occurrence of childhood obesity. The study included
45 samples of school meals from 13 primary schools in Belgrade. The
most common type of meal was made up of individual samples of lunches
(88.9%). The calculated energy value of the lunches ranged from 332.1 to
990.4 kcal, with an average value of 648.1 kcal. By classifying the sample
lunches into three groups compared to the recommended energy value
(lower, optimal and higher energy value), statistically significant differenc-
es were found in the deviation of the analysed lunch meals energy val-
ues from the norm. Of the analysed meal samples, 53.3% were found to
exceed the recommended energy value by more than 10%, while 15.6%
were found to have an energy value that was more than 10% lower than
the recommended value. The energy-nutritional composition of the meal
was fully balanced in a small number of meal samples studied (17.5%
of all samples examined). These findings indicate that measures need
to be undertaken to harmonize the energy-nutritional composition and
structure of school meals with the existing norm, as well as to possibly
consider changing the energy range for lunch in the legislation regulating
student nutrition in primary schools. The development of a professional
and methodological instruction for the implementation of external control
of student nutrition in primary schools and systematic collection of data on
the control performed would serve to comprehensively assess the energy
and nutritional quality of the student’s nutrition and to develop National
Guidelines for Nutrition in Primary Schools.

Keywords: school meals, energy value, profession-
al-methodological instruction, obesity
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YBopg

[0ja3HOCT je XpoOHWMYHa, nporpecusBHa, peuuamsupajyha,
MynTudakTopcka 6onecTt naHgemujckor kapakrepa. lNpe-
KOMepaH y4eo MacHOr TKMBa Yy TENecHOj KOMMo3uuwmju
npeacTaBrba OCHOBHU ANjarHOCTUYKM KPUTEPUjYM U Y3 Me-
TabonnyKy akTMBHOCT BMCLIEpPanHOr MacHor TKMBa — naro-
PU3MONOLLKY OCHOBY 3a Pa3BOj MHOTOOPOJHNX KIMHUYKNX
MaHudecTaumja 1 KoMnnnkawmja roja3HocTu. Y eTnornoLuke
¢hakTope crnagajy reHeTckum uU enureHeTcku nopemehaju,
Heke eHOoKpuHe 1 meTabonuyke 6onecTtu, brxejBuoparnHu
dakTopu 1 hakTopm XMBOTHOT OKpyxewa [1]. Manu npo-
LleHaT rojasHoCTU y OEeTUHCTBY jaBSba Ce Kao CeKyHaapHa
rojasHoCT, y3poKOBaHa eHOOKpUHMM bonecTtnma, MyTauu-
jama reHa, nopemehajuma LeHTpanHor HepBHOI cucTema
n ynotpebom Hekux nekoea, AOK GuxejBmopantyn u gak-
TOPW KMBOTHOI OKpYyXeh,a NpeAcTaBrbajy OOMWHAHTHE
y3pOKe rojasHOCTM Yy AeTuhsCTBY. [peBeHumMja rojasHoCTH
Jele MMa BULLECTPYKN 3Haya] jep rojasHocT y OeTUHCTBY
npencrtaBrba (akTop pusMka 3a HacTaHak U ogpkaBahe
rojasHoCTu y KacHujem nepuopgy xkusota. Hanme, 60—-85%
rojasHe geLe LUKOSICKOr y3pacTa OCTaje rojasHo un 'y ogpa-
Croj XXMBOTHOj Aobwu [2]. loja3HoCT y AeTurscTBy npaheHa
je cTBapatbeM Behux genoa MacHor TkuBa, OQHOCHO CTBa-
patbem Beher 6poja macHux henuvja (ckopo Tpu nyTta Be-
huMm og 6poja agmnounTa Ko HOpMarHoO yxpaweHe aele).
[0jasHOCT HacTana y OeTuMHCTBY XUnepnnasvjoMm aguno-
LUMTa pe3nCTEeHTHUja je Ha CBe BMOOBe Tepanuvje y ogHocy
Ha roja3HoCT HacTany xmnepTpodujom agunounta y ogpa-
CINOM >XMBOTHOM nepuoay [3].

lMaHgemujckn KapakTep rojasHocTu 1y ogpacrioj u y ge-
ymjoj nonynaumju objaliraBa ce kao pesynTaTr ApyLUTBe-
HUX npomeHa [4]. MmobanHa mogepHun3aumja n ypbaHusa-
uuja gpywTBa ¢ nocrneguyHom nosehaHom ocTynHowhy
W nNpucTynadyHony XpaHe, naMeHama TpagunuMOHaNHMX
HayMHa MCXpaHe U ,BecTepHU3auuMjoM’ HaynHa UCXpaHe
[5] noBenu cy o ctBapaka T3B. 006€30reHOr XMBOTHOT
okpyxxera. O6e30reHo OKpyxee NpoMoBULLE He3apaBe
CTMIIOBE XMBOTa, NPEKOMEepPaH YHOC XpaHe BUCOKe eHep-
reTcke ryctvHe u cefjeHTapaH HauuH xuBoTa [6].

Ctuuatbe, ycBajake 1 ogpKaBare NpaBUiHUX XUBOTHUX,
na un npexpambeHnx HaBuKa, 3anoynHe Yy MOPOANYHOM
OKpYXehy, a KacHuje U y UHCTUTyuMjama y Kojuma geua
6opase Behy Aeo faHa BaH poauTerbckor Haasopa.

Y Peny6nuum Cpbujn y Ypenbu o HaumoHanHom nporpamy
3a NpeBeHUMjy rojasHOCTM KoA Aele n ogpacnux [2], wkon-
cka cpefuHa npenosHaTa je Kao jefHa of NPYOpPUTETHUX
obnacTu 3a akuujy 1 To kpo3 yHanpehere ncxpaHe geue y
LKonama 1 oopMupare LLKOSICKOr OKpYXeHa Koje noap-
XaBa NpaBUITHY UCXPaHy.

Introduction

Obesity is a chronic, progressive, recurrent, multifactorial
disease of a pandemic character. Excessive share of ad-
ipose tissue in the body composition represents the main
diagnostic criterion and, together with the metabolic activ-
ity of visceral adipose tissue, the pathophysiological basis
for the development of numerous clinical manifestations
and complications of obesity. Aetiological factors include
genetic and epigenetic disorders, certain endocrine and
metabolic diseases, behavioural and environmental fac-
tors [1]. A small percentage of childhood obesity occurs as
secondary obesity, caused by endocrine diseases, genetic
mutations, central nervous system disorders, and the use
of some drugs, while behavioural and environmental fac-
tors represent the dominant causes of childhood obesity.
The importance of childhood obesity prevention is multi-
faceted, as childhood obesity represents a risk factor for
the onset and maintenance of obesity later in life. Name-
ly, 60-85% of obese school-age children remain obese in
their adulthood [2]. Childhood obesity is accompanied by
the formation of larger fat deposits, i.e., the formation of a
larger number of fat cells (almost three times the number of
adipocytes than in normally nourished children). Childhood
obesity arising from adipocyte hyperplasia is more resist-
ant to all forms of treatment compared to obesity caused
by adipocyte hypertrophy in adult life [3].

The pandemic character of obesity in both adult and child
populations is believed to result from social changes [4].
The global societal modernization and urbanization with
the consequent increased availability and accessibility of
food, changes in traditional ways of eating and the "West-
ernization" of the diet [5] have led to the creation of a so-
called obesogenic environment. Obesogenic environment
promotes unhealthy lifestyles, excessive intake of high en-
ergy density foods, and a sedentary lifestyle [6].

Building, adoption and maintenance of an appropriate life-
style, and even nutritional habits, begins in the family, and
continues in institutions where children spend most of their
day without parental supervision.

In the Republic of Serbia, in the Regulation on the Nation-
al Program for the Prevention of Obesity in Children and
Adults [2], the school environment is recognized as one
of the priority areas for action through the improvement of
children's nutrition in schools and the establishment of a
school environment that supports adequate nutrition.

The organization of child nutrition at school presents a
great public health challenge for all countries of the world,
because properly organized nutrition in school facilities
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OpraHusauunja ucxpaHe feue y LUKONW npeacTtasrba Be-
TNNKM jaBHO3[paBCTBEHU N3a30B 3a CBe 3eMIbe CBeTa, jep
NnpaBuUiIHO OpPraHN3oBaHa UCXpaHa Yy LUKOSICKMM objekTuma
Tpeba na o6e3bean CaHWTapHO-XUTMjEHCKe YCroBe He-
onxogHe 3a 06e3begHO ynpaBrbake XpaHOM, afdeKkBaTaH
n36op xpaHe, NpaBuIHy npunpemy obpoka, y ogHocy Ha
BpeMe Koje yYeHuuM NpoBode Y LiKonu, U ogrosapajyhy
€HepreTcky U HyTPUTUBHY BPeaHOCT 06pokKa.

CeeTcka 34paBCTBEHA OpraHuMsauuvja npenopydyje ga ce
LLIKOSICKOM MCXPaHOM OCUrypa HajMawe jefaH HyTpUTUB-
HO ypaBHOTEXeH OOpoK M fda ce geun npyxu moryhHocT
Aa Hayye OCHOBHE MpuUHLUMNe NpaBuiHE UCXPaHe, y3 YXKu-
Bake y XpaHW MU UCXpaHU, ekcrnepuMeHTUCawe C HOBUM
BpCTama 1 yKycrMa XpaHe v pasBoj coumjanHux BeLTuHa
[7]. Y BehuHu 3emarba, KpOBHE MHCTUTYLUMje Yy obnacTuma
obpaszoBana 1 3gpaBrba gedurHucane cy CTpyvyHe cmep-
HMLE 3a CXPaHy yY4eHUKa Y LIKonama, y uurby noborbLua-
Ha KBanuTeTa UcxpaHe yvyeHuka, omoryhaBara npasuri-
Hor nsbopa HaMmMpHULa 1 CTULaka M pasBoja NPaBUIHUX
npexpambeHunx HaBuka [7—10].

Y Hawoj 3emrbu, GMVKM YCIOBM 3a OpraHu3alujy, crnpo-
BONEHe W KOHTPOMY WUCXpaHe Y4eHuKka MponucaHu cy
MpaBumHMKOM O BnwKum ycroBMMa 3a OpraHu3oBahe,
ocTBapuBahe U npaherwe ucxpaHe ydeHuka y OCHOBHUM
wkonama (,Cn. rmacHuk PC”, 6poj 68/2018) [11]. LWkona,
npemMa noMeHyTom [paBunHMKy, MoXe Aa opraHusyje umc-
XpaHy yYeHUKa Ha TpW HaumHa: npunpemMarem obpoka
Yy COMCTBEHOj KyXMtbM, Mpey3umaweM obpoka 13 Apyrux
BaCMMUTHO-06pa30BHMNX MHCTUTYLMja KOje MMajy perncTpo-
BaHy [AenaTHOCT 3a npunpemMy xpaHe unu kopuwhexwem
ycnyra oBnawheHnx nponssohada n aMcTpubyTtepa xpaHe.
Bes 063mpa Ha HaumH opraHusauuje, NnaHnpaHe ncxpaHe
yYeHVKa BpLUM Ce y cKnagy C y3pacToM 1 6pojeM yyeHuka
ogpeheHe y3pacHe rpyne, a pegocnes U Bpeme cepaupa-
Ha obpoka — y ckragy C BpEMEHCKUM nepuogom Gopaska
Y LUKOMW U peXUMOM HacTaBe. EHepreTcke n HyTPpUTUBHE
BpeAHOCTM 0bpoka ce nnaHupajy y cknagy ¢ nponucaHum
HopmaTvBOM wucxpaHe y4yeHuKa Yy OCHOBHUM LUKONama,
KOjU YMHWM cacTaBHWM 4e0 NOMeHYTOor npaBunHuka. Hopma-
TMB obyxBaTa npenopyyeHn AHEBHU YHOC eHepruje n ma-
KpOHyTpWjeHaTa npema nony W y3pacTy y4YeHuka, npeno-
py4YeHU YHOC MUKPOHYTpUjeHaTa npemMa y3pacTy y4YeHuKa,
npenopyyeHe BPCTE HAMUPHMLA N HUXOBY 3aCTyNIbEHOCT
Yy AHEBHVM W HEAEIbHUM jeNnoBHMLMMA YYEeHWUKa, Npenopy-
YeHe BpPCTe XpaHe Mo obpouuma Koju ce cepBupajy yye-
HMUMMa y TOKY AaHa, Kao U BPCTE HaMMpHULA Koje ce He
Npenopy4yjy y NCXpaHu y4eHuka.

Y cBpXxy nnaHupawa OHEBHUX U HeOerbHUX jenoBHMKA
HOpMarHo yxpaweHux yyeHuka oba nona, koju ce H6ase
yMepeHoM hM3NYKOM akTMBHOLWIAY U HEMajy nocebHe Hy-

should ensure sanitary and hygienic conditions necessary
for safe food management, adequate food selection, prop-
er preparation of meals commensurate to the time students
spend in school, and the appropriate energy and nutritional
value of the meals.

The World Health Organization recommends that the
school nutrition program provide at least one nutritionally
balanced meal and that children be given the opportuni-
ty to learn the basic principles of healthy nutrition, along
with enjoying food and nutrition, experimenting with new
types and flavours of food, and developing social skills [7].
In most countries, umbrella institutions in the fields of ed-
ucation and health have defined expert guidelines for the
nutrition of students in schools to improve the quality of
student nutrition, as well as to enable proper food choices
and the formation and development of appropriate eating
habits [7—10].

In our country, detailed conditions for the organization, im-
plementation and control of student nutrition are prescribed
by the Rulebook on Detailed Conditions for Organizing, Ex-
ercising and Monitoring the Nutrition of Students in Primary
Schools (“Official Gazette of the RS”, No. 68/2018) [11]. In
line with this Rulebook, the school can organize student
nutrition in three ways: by preparing meals in their own
kitchen, taking meals from other educational institutions
that have a registered activity for food preparation or by us-
ing services of authorized food producers and distributors.
Regardless of how the nutrition is organised, student nutri-
tion is planned in line with the age and number of students
of a certain age group, and the order and time of serving
meals are planned in accordance with the school schedule
and the time the children spend in school. The energy and
nutritional values of meals are planned in accordance with
the prescribed Norms for Nutrition of Students in Primary
Schools, which constitutes an integral part of the above
Rulebook. The norm includes the recommended daily in-
take of energy and macronutrients according to students'
sex and age, the recommended intake of micronutrients
according to students' age, the recommended types of
foods and their share in the daily and weekly student men-
us, the recommended types of food per meals to be served
throughout the day, as well as the types of foods that are
not recommended in student diet.

For the purpose of planning the daily and weekly menus of
normally nourished students of both sexes, who engage in
moderate physical activity and have no special nutritional
needs, recommendations have been made for the selec-
tion of foods, the method of their preparation, the schedule
per meal and their share in the daily and weekly menus
[11].
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TpuTuBHe noTpebe, AaTe cy npenopyke 3a ogabup Hamup-
HMUA, Ha4YMH HUXOBe NpunpemMe, pacnopes no obpouymMa
N 3aCTyNrbeHOCT Y AHEBHUM W HederbHUM jenoBHMUMMA
[11].

Linrb oBor nctpaxumeara 6o je ytBphuBare eHepreTcke
BPEAHOCTM LLKONCKMX 0Opoka (bpomaTonoluka aHanuaa),
ynopehuBawe [OobujeHnx pesyntata ca HOPMUPAHUM
€HepreTCcKo-HyTPUTUBHUM BpedHOCTMMa M npoueHa no-
TeHUMjanHor yTuuaja KBanmteTa LLKOSICKE UCXpaHe Ha no-
jaBy rojasHocCTu LLKOMCKe Aeue.

MeTtope
Y3opuu

Y 0BOM UCTpaxunBaky UCMUTaHO je 45 y3opaka LUKOMNCKUX
obpoka u3 13 Beorpagckmx OCHOBHMX LUKOMa Yy OKBUPY
CMOSbHE KOHTpOne ucxpaHe yvyeHuka geduHucaHe [lpa-
BUnHMKOM [11]. C 063vpom Ja y 3aBWCHOCTM Of HauvHa
opraHusaumje ucxpaHe y LIKonama nocToju Bulle BpcTa
obpoka, OHM Cy NoferbeHN y BULLIE MOAeNa ucxpaHe (Ta-
©ena 1). Hajuewhy BpCTy y30pkoBaHUX 0bpoka YMHUNN Cy
nojeauHayHun ysopum pydka — mogen 1 ucxpave (88,9%).
Mogenu ucxpaHe Koju cy obyxsaTanu cepBupare BuLIe
BpcTa obpoka y TOKy bopaBKka y4yeHuka y LKonu bunm cy
3aCTyNSbeHN y camo [Be LLKOMe, Te Cy Y30pLUM XpaHe cep-
BMPaHW yYeHULMMA 3a JopYyYaK UMK YXXUHE U pyYvakK um-
HUnM 11,1% aHanuMaupaHux y3opaka.

Tabena 1. bpoj koHTponucaHux y3opaka obpoka npema
BPCTW 1 MOAENY UCXpaHe

Mogen wucxpaHe

BpcTta obpoka

Snezana Dejanovi¢, Margarita Dodevska, Suncica Knezevi¢

The purpose of this research was to determine the energy
value of school meals (bromatological analysis), compare
the results obtained with the normed caloric-nutritional
values and assess the potential impact of school nutrition
quality on childhood obesity.

Methods
Samples

In this study, 45 samples of school meals from 13 Belgrade
primary schools were examined as part of the external
control of student nutrition defined by the Rulebook [11].
Given that there can be different meal types depending on
how student nutrition is organised in schools, they were
divided into several nutrition models (Table 1). The most
common type of meal sampled was individual samples
of lunches — nutrition model 1 (88.9%). Nutrition models
that included serving multiple types of meals during the
time the students were at school were represented in only
two schools, and food samples served to the students for
breakfast and/or snacks and lunch made up 11.1% of the
samples analysed.

Table 1. The number of controlled meal samples by type
and nutrition model

Bpoj y3opaka

Nutrition model Meal type Number of samples
Mopen 1 Pyuak 40
Model 1 Lunch
Mogen 2 YXuHa, pyyak 1
Model 2 Snack, lunch
Mogen 3 Lopyu4ak, y>XuHa, py4dak 4
Model 3 Breakfast, snack, lunch
YKynHo
Total 45

OppehuBarbe PUINYKO-XEMUCKMX MapamMeTapa 3a u3-
padyyHaBake eHepreTcke BpegHOCTH, Tj. OpomartonoLuka
aHanu3a, obaBrbeHa je cTaHOapAHWM, akpeguTOBaHWM
meTogama [12—-15], y Ogerbenwy nabopartopuje 3a eKOTOK-
cukorornjy LleHTpa 3a xurnjeHy n xymady ekonorujy Wn-
CTMTYTa 3a jaBHO 3gpaBrbe Cpbuje ,[dp MunaH JoBaHosuh
Batyt”. AHanu3sa je ypahjeHa y BpeMeHCKOM nepuoay Ha-
KOH ycBajakba HopmaTtuBa 3a ucxpaHy y4YeHuKa y OCHOB-
HUM Lkonama (centembap 2018. roguHa).

Determination of physical-chemical parameters for the
calculation of energy value, i.e., the bromatological anal-
ysis, was performed using standard, accredited methods
[12-15], in the Department of Ecotoxicology of the Centre
for Hygiene and Human Ecology of the Institute of Public
Health of Serbia “Dr Milan Jovanovi¢ Batut”. The analy-
sis was performed following the adoption of the Norms for
the Nutrition of Students in Primary Schools (September
2018).
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MN3pauyHaBate eHepreTcke BpeAHOCTH

M3padyHaBarwe eHepreTcke BpeaHOCTU je U3BPLUEHO Ha
OCHOBY J00MjeHMX ekcnepuMeHTanHux nogartaka o cagp-
Xajy MacTtu, npoTeunHa, Bnare n nenena. Cagpxaj yri-eHux
xvgpata je nobujeH padyyHCKUM MyTeMm: YribeHu XvuapaTtu
=100 - (macTtn + npotemHa + Bnare + nenena). EHepreT-
cka BpegHocT, Kcal = 9 (cagpxaj mactu, g) + 4 (cagpxaj
npoTeunHa, g + cagpxaj yrioeHnx xugpara, g). Ha ocHoBy
pesyntata 6pomMaTonoLLKNX aHanusa cagpxaja yribeHux
XvapaTta, MacTv 1 MpoTEUHa u3padvyHaT je NPOoLEeHTYyanHu
YLOEO MaKpOHyTpuWjeHaTa Yy eHepreTckoj CTPyKTypu obpoka.

HOpMaTVIB 3a UCXpaHy y4eHUKa y OCHOBHUM LLUKONnama

Tymayetbe pesynrata eHepreTcke U HyTPUTMBHE KOMIO-
3uumMje obpoka U3BPLLEHO je ynopehuBakem M3MepeHux
M HOpMMpPaHUX BpedHOCTW 3a OoGHY rpyny of cejam [o
[EBeT ronHa, jep cy ycrnyre LUKOSICKE UCXpaHe KOpUCTUMIM
camo y4YeHMLM of NPBOr 40 YeTBPTOr pa3peaa.

CraTucrtuyka obpaga nopgaraka

CratucTtnyka obpaga nogataka nssegeHa je kopuwhexwem
padyHapckor nporpama SPSS ver. 20 (SPSS, Chicago, IL,
USA). KopuwwheHe cy OeCKpUNTMBHE CTaTUCTUYKE aHanu-
3e (cpegra BpeOHOCT, CcTaHAapaHa aesujauuja, koedu-
UMjeHT Bapwujaumje, MUMHUMYM, MakCUMyMm, MegunjaHa). 3a
aHanuaupawe nogartaka kopuwwheHa je jegHodakTopcka
aHanusa BapujaHce (ANOVA). MuH1manHu ycrnos 3a no-
CTOjake CTaTUCTUYKMN 3HaYajHe pasnuke je HUBO 3Ha4ajHo-
ctn p<0,05.

Pesyntatun

Y nepuogy 2018-2020. rognHe M3BPLUEHO je Y30pKOoBa-
e 1 6poMaTonoLKo ncnuTuBarwe 45 ysopaka LUKOMNCKMX
obpoka 13 13 Georpagckux OCHOBHMX LiKona (wkona 1 —
wkona 13).

Pesyntat 6pomaTonoLuke aHanm3e eHepreTckux BpeaHo-
CTW aHanNM3npaHnx ysopaka rnokasanu cy ja ce eHepretcke
BPeAHOCTM oBpoka pasnukyjy y OAHOCY Ha HOpMaTMBOM
npenopyyeHe eHepreTcke BPEQHOCTM 3a Adeuy yspacta
7-9 rogvHa 3a gaTy BpcTy 0b6poka, kao 1 ga nocToje 3Ha-
YajHe Bapwujaumje y Npoce4YHUM eHepreTCKMM BpPefHOCTU-
Ma o6poka Mefy wkonama (rpacdukoH 1) n yHyTap cammx
wkona (rpadukoH 2).

Energy value calculation

Energy value was calculated based on the obtained ex-
perimental data on the content of fats, proteins, moisture
and ash. Carbohydrate content was obtained by calcula-
tion: carbohydrates = 100 - (fat + protein + moisture + ash).
Energy value, kcal = 9 (fat content, g) + 4 (protein content,
g + carbohydrate content, g). Based on the results of brom-
atological analyses of the carbohydrate, fat and protein
content, the percentage of macronutrients in the energy
structure of meals was calculated.

The norm for the nutrition of students in primary
schools

The results on energy and nutritional composition of the
meals were interpreted by comparing the measured values
to the norms, for the age group from seven to nine years,
because the school nutrition services were used only by
students from the first to fourth grade.

Statistical data processing

Statistical data processing was performed using SPSS ver.
20 (SPSS, Chicago, IL, USA) software package. Descrip-
tive statistical analyses were used (mean, standard devi-
ation, variation coefficient, minimum, maximum, median).
Single-factor analysis of variance (ANOVA) was used to
analyse the data. Level of significance p<0.05 was taken
as the minimum requirement for a statistically significant
difference.

Results

Sampling and bromatological analysis of 45 samples
of school meals from 13 Belgrade elementary schools
(school 1 — school 13) was performed in the period from
2018 to 2020.

The results for energy values obtained from the bromato-
logical analysis of the analysed samples showed that the
energy values of meals differed from the recommended
energy value for children aged 7-9 years for the given type
of meal, and that there were significant variations in the
average energy values of meals among schools (Chart 1)
and within the schools themselves (Chart 2).
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padmkoH 1. lNpoceyHe eHepreTcke BpeaHOCTM obpoka y
12 Georpagckux wkona (Mogenu ncxpade 1 un 2)
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Snezana Dejanovi¢, Margarita Dodevska, Suncica Knezevic

Chart 1. Mean caloric value of meals in 12 schools in Bel-
grade (nutrition models 1 and 2)
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MpadmkoH 2. EHepreTcka BpeaHOCT LenogHeBHUX 0Opoka
y OLLU 12 (mogen ucxpaxe 3); OLU (ocHoBHa Lwikona)

7 8 9 10 11 13

Chart 2. Caloric value of daily meals in Elementary School
12 (nutrition model 3); ES (Elementary School)

1300.0
1200.0
S 1100.0
4
1000.0
900.0
i 2 3 4
oLl 12
ES 12

M3BpLueHa je nogena 6pomMaTonoLKn ncnuTuBaHmMx obpo-
Ka Ha TpW rpyne y ogHOCYy Ha HOpMaTUBOM MpernopyyveHe
eHepreTcke BPELHOCTM 3a nojeanHe BpcTe obpoka (Tabe-
na2).

Tabena 2. MNMogena obpoka y ogHOCy Ha oAcCTynawe of
HOPMMPaHNX EHEePreTCKNX BPEAHOCTH

Opctynawe oA npenopy4yeHe
eHepreTcke BpegHOCTHU

Divergence from the recommended
caloric value

n (6poj y3opaka)
n (number of samples)

The bromatologically analysed meals were classified into
three groups by their relation to the recommended energy
value for the given types of meals (Table 2).

Table 2. Classification of meals according to their diver-
gence from normed caloric values

lNMpoceyHa eHepreTcka
BpeaHocT (kcal)
Average caloric value (kcal)

Man-a eHepreTcka BpeaHoCT
Model 1

OnTumanHa eHepreTcka BpegHoOCT
Model 2

Beha eHepreTcka BpegHocT
Model 3

¢ (p<0,05) vs. 3 (Beha eHepreTcka BpeaHOCT)

YTBpheHa je cTaTUCTMYKM 3HayajHa pasnuka mehy rpyna-
ma. EHepreTcka BpegHOCT npBe rpyne (Mara eHepreTcka
BPEAHOCT) Ce CTaTUCTUYKM 3Ha4ajHO pasnuKyje of apyre
(p<0,05) n og Tpehe rpyne (p<0,05).

7 533,7+279,3°
14 575,5+45,9°
24 836,2+242,9

¢ (p<0.05) vs. 3 (higher caloric value)

Statistically significant difference was found between
groups. The energy value of the first group (lower energy
value) was statistically significantly different from the sec-
ond (p<0.05) and the third group (p<0.05).
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lMpekopayere eHepreTckmnx BpeaHocTu 3a Buwe og 10% y
0o[HOCY Ha npernopyyeHe 3a aaty BpcTy obpoka yTBpheHo
je y 53,3% ucnutnuBaHux ysopaka, a yMateHa eHepretcka
BpeaHocT 3a Buwe of 10% y oaHOCy Ha MpenopyyeHy, y
15,6% mncnmutuBaHux ysopaka obpoka.

36or HajBeher 6poja y3opaka ns mogena 1 opraHusauu-
je ncxpaHe, nocebHO cy aHanusvpaHu nogaum o pesyn-
TaTuma UCNUTUBAaHa eHepreTcke BPEAHOCTM U CTPYKType
pydkoBa. [lpema HopmaTtuBy mcxpaHe y4YeHuka y OCHOB-
HUM LUKOnama, py4kom je notpebHo obe3beautn 30% on
YKYMHO NpenopyyeHor AHeBHOr eHepreTckor yHoca. C ob-
3MpOM Ja ce obpouM Y LLUKOMCKUM KyXnisama npunpemajy
n guctpubymwy 6e3 ob63vpa Ha non yyeHuka, 3a y4YeHu-
ke oba nomna y3pacTta 7-9 roguHa, npocevyHa eHepreTcka
BpeOHoCT pyyka Tpeba ga nsHocu 556,5 kcal.

MpoceyHa eHepreTcka BPEAHOCT aHanNM3upaHux y3opaka
pydkoBa msHocuna je 648,1 kcal (meamjaHa 628,8 kcal).
PacnoH eHepreTckvMx BpedHOCTM py4YkoBa M3HOCWO je of
332,1 0o 990,4 kcal. Npekopayere eHepreTcknx BpeaHo-
ctun 3a Buwe of 10% y ogHocy Ha npenopy4eHe yTephe-
Ho je y 52,5% ncnutuBaHux ysopaka (n = 21), a ymarweHa
eHepreTcka BpeaHoCT 3a Buwe of 10% y ogHocy Ha npe-
nopydeHy y 15% wucnutuBaHux ysopaka pyykosa (n = 6)
(rpacbukoH 3).

FpadmkoH 3. Nogena y3opaka pyykoBa y OAHOCY Ha npe-
nopyYeHy eHepreTcKy BpegHoCT (Mara eHepreTcka Bpea-
HocT: < 501 kcal, onTumanHa BpegHocTt: 501-613 kcal,
Beha eHepreTcka BpegHocT: > 613 kcal) (koeduumjeHT Ba-
pvjaumnje 10)

20

15

Bpoj pyukoBa 10
Number of lunches

Mamrsa eHepreTcka BpegHoCT
Lower caloric value

Yaeo MakpoHyTpujeHaTa y eHepreTckoj CTPYKTypu obpoka
M3payvyHarT je Ha OCHOBY aHaNMTUYKUX NoJaTaka o cagpka-
jy YKYNHUX MacTu, yribeHux xvapata n npotemHa y 100 g
aHanuampaHux obpoka.

Capgpxaj mactn y 100 g ncnutmeBaHmx pyykoBa KpeTao ce
on 0,6 no 9,9 g, a npotenHa og 2,8 no 11,9 g. MNMpoceyaH
cagpxaj mactn y obpouyma cepBMpaHnM 3a pyyak U3HO-

OnTtumanHa eHepreTcka BpegHoCT

Of the analysed meal samples, 53.3% were found to ex-
ceed the recommended energy value by more than 10%,
while 15.6% were found to have an energy value that was
more than 10% lower than the recommended value.

As nutrition model 1 was represented with the most sam-
ples, data on energy value and structure of lunches were
analysed separately. According to the Norm for the Nutri-
tion of Students in Primary Schools, lunch is required to
provide 30% of the total recommended daily energy intake.
Since meals in school kitchens are prepared and distrib-
uted regardless of student sex, for students of both sexes
aged 7-9, the average energy value of the lunch should be
556.5 kcal.

The average energy value of the analysed lunch samples
was 648.1 kcal (median 628.8 kcal). The range of energy
values of lunches was from 332.1 to 990.4 kcal. Of the
analysed samples, 52.5% were found to exceed the rec-
ommended energy value by more than 10% (n=21), while
15% of the lunches were found to have an energy value
that was more than 10% lower than the recommended (n=
6) (Chart 3).

Chart 3. Classification of lunch samples by recommended
caloric value (lower caloric value: < 501 kcal, optimal val-
ue: 501-613 kcal, higher caloric value: > 613 kcal) (varia-
tion coefficient 10)

Beha eHepreTcka BpegHocT

Optimal caloric value Higher caloric value

The proportion of macronutrients in the energy structure of
meals was calculated based on analytical data on total fat,
carbohydrate and protein content in 100 g of the analysed
meals.

The fat content in 100 g of the analysed lunches ranged
from 0.6 to 9.9 g, while protein content ranged from 2.8
to 11.9 g. The mean fat content of meals served for lunch
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cvo je 21,5 g (MeamnjaHa 21,8 g), a npotenHa 29,3 g (me-
OujaHa 27,2 g).

Mehy ysopuuma pyykoBa ca ONTUMAariHOM €HepreTCKOM
BpeaHowwhy, 54% nmano je n nsbanaHcupaHy HyTPUTUBHY
CTPYKTYpY (rpadomkoH 4). OBu y3opuu, KOju nmajy y notny-
HOCTU n3banaHcnpaHy eHEPreTCKO-HYTPUTUBHY CTPYKTYPY,
ynHe 17,5% CBUX UCMNTMBAHMX y30paka.

padumkoH 4. NMogena mncnutmuBaHmx ysopaka (%) npema
yaeny MakpoHyTpujeHaTa y eHepreTcko msbanaHcmpaHum
y3opuuma py4kosa

Y eHepreTckn nsbanaHcmpaHumM y3opLyMa pyyKkoBa nose-
haH ygeo ykynHux mactu 3abenexeH je y 31% y3opaka, ca
yyewhem ykynHux mactu og 35,7 0o 48,3%.

HesaBucHO of eHepreTcke BpeaHOCTU, Y CKOPO MOSIOBMHM
CBMX UCNWUTMBAHUX y3opaka py4ykoBa (45%) yOoeo yKymHux
MacTV Y EHEPreTcKoj CTPYKTYpy NpeBasunasu npernopyye-
HW HOpMaTMB.

Ouckycuja

[MpenopyyeHn yKyMHU OHEBHU €HEPreTCKU YHOC yYeHWULU
He MOry oCTBapuTK TOKOM OopaBKa y LUKONKU. YKOMUKO ce
y4yeHuLuMMa pyykom y wkonn obesbehyje 30-35% AOHeB-
HO MoTpebHe eHepruje, pyvak npeacTaBrba BaxaH obpok
N eHepreTcke U HyTPMTUBHE HOPME 3a OBaj 0OPOK Mopajy
©nTn nowToBaHe. Hekn ayTopu LUKOMCKN pyvak ouekyjy
Kao 0B6pOK KOju JOMPUHOCK BULLEM YKYMHOM KBanuTeTy UC-
xpaHe geue [16].

360r pasnuuMTor HauYMHa opraHu3auuje LUKOMCKe Mcxpa-
He, pasnuunMTUX CMepHuLa 1 MeTofa npahewa kBanuTeTa
ncxpaHe, oTexaHa je Komnapauuja pesyrnrara eHepreTcke
N HYTPUTMBHE KOMMO3MUMjE LUKONICKMX obpoka 13 pasnu-
YATUX UCTpaxuBara. McTpaxuBarwa OasvpaHa Ha Opo-
MaTOrOLLKOj aHanMan obpoka cy penaTtuBHO OorpaHuMyeHa.
Hajuewhe kopuwheHe meToge 3a MNpoOLEHY eHepreTcke

Snezana Dejanovi¢, Margarita Dodevska, Suncica Knezevi¢

was 21.5 g (median 21.8 g), and protein content was 29.3
g (median 27.2 g).

Among the samples of lunches with an optimal energy val-
ue, 54% also had a balanced nutritional structure (Chart
4). These samples with a fully balanced energy-nutritional
structure made up 17.5% of the analysed samples.

Chart 4. Classification of the examined samples (%) by the
share of macronutrients in calorie-balanced lunch samples

[ 1 yrieeHu XuapaTu
1 NPOTEMHU
1 carbohydrates
1 proteins

B 7 macTm
| yrmseHu xugpatu
1 fats
| carbohydrates

[[] usbanaHcupaHu ogHoC
balanced ratio

In energy-balanced lunch samples, an increased share of
total fat was found in 31% of the samples, with a share of
total fat ranging from 35.7 to 48.3%.

Independent of the energy value, in almost half of all ana-
lysed samples of lunches (45%), the share of total fatin the
energy structure exceeded the recommended norm.

Discussion

The students cannot complete their total recommended
daily energy intake while they are at school. If the school
lunch is to provide students with 30—-35% of the daily ener-
gy requirements, it means that lunch is an important meal
and energy and nutritional norms for this meal must be re-
spected. Some authors see school lunch as a meal that
contributes to a higher overall quality of child nutrition [16].

As school nutrition can be organised in different ways,
and there are different guidelines and methods of moni-
toring the quality of nutrition, it is difficult to compare the
energy and nutritional composition of school meals across
different studies. Research based on the bromatological
analysis of meals is relatively limited. The most commonly
used methods for assessing the energy value and nutri-
tional quality of school meals include calculation from food
composition tables, calculation using computer programs
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BPEAHOCTM M HYTPUTUBHOI KBanMTeTa LLUKOMCKUX O0Opo-
Ka cy: MeToq npepadyHaBara U3 Tabnuua cactaea npe-
XpambeHnx HamupHuua, npepadvyHaBake kopulherwem
pavyHapckux nporpama unu kopuvwhewem BanuamupaHmx
WHAEKCa 3a NPOLEHY KBanmMTeTa ucxpaHe.

Pesyntat oBor uctpaxuBara Koje je 6uno 6asmpaHo Ha
BGpoMaToNoLLKOj aHanm3mn LUKOMNCKMX oBpoka Mmokasyjy Aa
je cpefra eHepreTcka BPeAHOCT aHanu3npaHux ysopaka
py4YKOBa HaMEHEHUX YYeHnLmMMa cTapocTu 7—9 rognHa ns-
Hocuna 648,1 kcal. LLUkonckum py4ykoM y4eHuULM Cy Npocey-
HO ocTBapuBanu oko 35% npenopyyeHor AHEeBHOr yHoca
eHepruje. MehyTtum, yTBpheH je Benukn pacrnoH eHepreT-
CKMX BPEOHOCTU PyYKOBa, O, BEOMa Manux A0 BPeOHOCTU
Koje Ccy 3HaTHO npeBasunasurne npenopyyeHe.

Y 3emrbaMa y OKpY>Xeky, 3aKOHCKM AOKYMEHTU M3 obna-
CTW UCXpaHEe Y4YeHMKa Yy OCHOBHUM LLKOMamMa geduHucanm
Cy €HepreTcky BpenHoCT pyyka Ha 35% oa npenopyyeHor
OHeBHor yHoca [8—10].

[ocTyrnHu pesyntaTv HEKONMUKO CTyaMja y Kojuma je npume-
HeHa Opomartonoluka aHannsa obpoka ykasyjy Ha oacTy-
naka N3MepPEHUX U HOPMUPAHUX EHEPreTCKUX BPeAHOCTH
y CMepy eHepreTckor geduumta. Pesyntatn nctpaxusa-
Hba CITOBEHAYKMX ayTopa Moka3syjy fa je eHepreTcka Bpea-
HOCT LUKOMCKMX pyykoBa 3a geuy yspacta 11-13 rogunHa
HWXKa of, Npenopy4veHe, jep ce LKONCKUM py4ykom obesbe-
fyje camo 24% pHeBHUX eHepreTckmx notpeba [9]. Huxke
eHepreTcke BpegHocTun (385,7 kcal) ytBpheHe cy u y uc-
TpaxvBaky HYTPUTUBHUX BPEQHOCTW BecnnaTHUX LLKOM-
ckux obpoka y Huwy [17].

Mpema cmepHunuama USDA-a, npoceyaH ©poj kanopwuja
TOKOM LLIKOJICKE Hegerbe Mopa OuTK y OKBMPY 3axTeBaHOr
eHepreTckor oncera, oK y 610 KOM LUKONCKOM AaHy H1BO
Kanopwuja 3a 06pok Moxe 6UTN n3BaH MUHUMANHOT N Mak-
CMMarHor oncera, WwTo npyxa ogpeheHy dnekcnounHocT
y nnaHunpamy jenosHuka [18].

Mopen ykynHe eHepreTcke BpeaHOCTM obpoka, 3HayajaH
NMHAMKaTOp KBanuTeTa ucxpaHe npeacrasrba v yaeo Ma-
KpPOHyTpWjeHaTa y eHepreTckoj CTpykTypu obpoka. Heno-
BOSbaH OHOC MakpoHyTpujeHaTa, Behu yaeo mactu v Lwe-
hepa a Marm yaeo CrioXeHux YribeHux xugpara, cMatpa
ce (pbeHomeHOM 3anagHadkor HaumHa mcxpaHe [19] n no-
rogyje HacTaHKy rojasHocTu y AeTUHCTBY W KapAMOBackKy-
napHux 6onecTn y paHmjoj *unsoTHoj gobwm [20].

OBuM ncTpaxuareM yTBpHEHO je da noctoju nosehaH
YOEO YKYMHUX MacTu Yy €HepreTckoj CTPYKTypu MCnutuBea-
HMX y30paKa pydkoBa, Yak 1 Kaga je eHepreTcka BpegHoCT
onTumarnHa.

or using validated indices to assess diet quality.

The results of this study, based on a bromatological anal-
ysis of school meals, showed that the mean energy value
of the analysed lunch samples intended for students aged
7-9 was 648.1 kcal. The average school lunch amounted
to about 35% of the recommended daily energy intake for
the students. However, a large range of energy values of
lunches was observed, from very small to values that were
significantly exceeding the recommended values.

In the surrounding countries, legislation in the field of stu-
dent nutrition in primary schools defined the energy val-
ue of the lunch at 35% of the recommended daily intake
[8—-10].

The available results of several studies in which broma-
tological analysis of meals was performed indicated devi-
ations of measured energy values from the norm, in the
direction of energy deficit. The results of a study by Slove-
nian authors showed that the energy value of school lunch-
es for children aged 11-13 years was lower than recom-
mended, since the school lunch provided only 24% of the
daily energy needs [9]. Lower energy values (385.7 kcal)
were also found in the study of the nutritional values of free
school meals in Nis$ [17].

According to USDA guidelines, the average number of cal-
ories during the school week must be within the required
energy range, while on any school day, the calorie level for
a meal may be outside the minimum-to-maximum range,
which provides some flexibility in planning the menu [18].

In addition to the overall energy value of meals, a sig-
nificant indicator of the quality of nutrition is the share of
macronutrients in the energy structure of meals. An unfa-
vourable macronutrient ratio, a higher proportion of fat and
sugar, and a lower proportion of complex carbohydrates,
is considered a phenomenon of the Western diet [19] and
is conducive to the emergence of childhood obesity and
cardiovascular disease at an earlier age [20].

This study found that there was an increased share of total
fat in the energy structure of the analysed lunch samples,
even when the energy value was optimal.

In a study that examined the relationship between the nu-
tritional composition of food and the percentage of body
fat in children aged nine and ten, the results indicated that
the intake of macronutrients in children, especially fat and
carbohydrate intake, may play a role in the emergence of
obesity, regardless of the impact of overall energy intake,
sex, fitness and parental body mass index [21].
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Y cTyamju Koja je ncnutmusana noBe3aHOCT HYTPUTUBHOT
cacTaBa XpaHe W MpoueHTyanHor yaena TefnecHe MacTu
Ko Aeue oA AeBeT U AeceT roguHa, pesyntartu ykasyjy ga
YHOC MakKpoHyTpujeHaTa kof Aeue, nocebHO yYHOC MacTu
W YIIbeHUX XMaparta, MOXe Urpatu yrory y HacTaHKy roja-
3HOCTW, HE3ABUCHO Of YTuLaja YKYMNHOI €HepreTCcKkor yHo-
ca, nona, unanyke CNPemMHOCTM N POAUTEIbCKOr MHAEeKca
TenecHe mace [21].

VMcTpaxunsara Koja cy npouewmsana ga nv ytuuaj LWKon-
CKUX pyYKOBa JOMPUHOCK rojasHOCTY AeLe yTBpauna cy aa
HXe LeHe LIKonckmx obpoka, npaheHe Behom kanopwj-
CKOM M MaHhOM HYTPUTMBHOM BpeaHowhy obpoka, noseha-
Bajy BepoBaTHOhy HMXOBOr yTHL@ja Ha MojaBy roja3HoCTU
[22].

C o63npoM Ha KymynatuBHu ecbekat 4ak U CynTUITHOT
cydumunTa eHepruje, BuLLAK MacHOr TKMBa TOKOM XMBOTa
YMHWM Oa roja3Ha geua 0OMYHO NOCTajy rojasHu ogpacnu
byan. KoHTMHYMpaHu HEBHW MO3UTUBHW EHEPrETCKM YHOC
on 50 pgo 200 kcal gpoBoan oo noBehawa TenecHe mace 3a
2—-20 kg y Toky 4—-10 roguHa [23].

OBO ncTpaxuBate Huje 00yXBaTWUIO Mepere KONMUumMHe
CTOHOr OTMaga Kao HU WUCTpaXuBake HayuMHa MCXpaHe
yyeHMKa BaH LUKOne, Te Ce He MoXe ca curypHolhy oue-
HUTW KOJUKO YTBPNEHN eHepreTckn cyduumnt SONPUHOCK
YyKyrnHOM noBehaky AHEBHOI EHepreTcKor yHoca, Kao U Ko-
NNKO yTUYe Ha nojaBy rojasHoCTH.

O6pouu cy ydeHMuMMa CepBMpaHU Kao yHamnpepn ynako-
BaHW UNun gerbeHn no nopuujama, Te je BennynHa/TexvHa
nopumje mmana ytuuaj Ha YKYrnHy eHepretcky BpegHoCT
obpoka. Egykaumja cBMX y4ecHUKa y opraHm3aumjy n cnpo-
BOfewy MCXpaHe y LWKonama gonpuHena ov gocnegHujem
noLToBawy yTBphHeHnx HopmaTuea.

3akrby4vak

Pesyntatn cnpoBegeHe GpomaTonollke aHanu3e LUKOr-
Cknx obpoka mokasanu cy Aa MnocToje pasnuke y eHep-
reTCKO-HYTPUTUBHO] CTPYKTYpM LUKONCKMX obpoka mehy
LIKOMamMa M yHyTap CaMux LUKora, YNpKoC jeQHakum npe-
nopykama n HopMaTMBMMa 3a MnaHvupame 1 cnpoBohere
nucxpaHe y wkornama. lNpekopayere eHepreTcknx BpeaHo-
cTn obpoka 3a Buwe of 10% of npenopyyeHux je ytephe-
Ho y 53,3% ncnutmBaHmx y3opaka, a yMareHa eHepreTcka
BpeaHocT 3a Buwe of 10% y 15,6% ncnutnBaHux ysopaka
obpoka. C ob63vpom ga ucTpaxmBawe Huje obyxBaTumio
MepeHe KOMMYMHEe CTOHOr 0Trnaga, HUTU UCMUTMBaHE Ha-
YMHa UCXpaHe yYeHNKa BaH LUKOre, He MOXe Ce ca Curyp-
HOLNY OUEHUTU KONMUKO YTBPHEeHW eHepreTckn cypuumt
OONprHOCK YKynMHOM noBehaky OHEBHOI €HEpreTCKor YHO-

Snezana Dejanovi¢, Margarita Dodevska, Suncica Knezevi¢

Studies that assessed whether the impact of school lunch-
es contributed to childhood obesity found that lower school
meal prices, accompanied by higher calorie and lower nu-
tritional value of meals, increased the likelihood of their im-
pact on the onset of obesity [22].

Given the cumulative effect of even a subtle energy sur-
plus, excess fat tissue over the course of a lifetime usually
makes obese children grow into obese adults. Continuous
daily positive energy intake of 50 to 200 kcal leads to an
increase in body mass by 2—-20 kg over 4-10 years [23].

This research did not include measuring the amount of ta-
ble waste or examining how the students were eating out-
side of the school, so it cannot be estimated with certainty
how much the established energy surplus contributed to
the overall increase in daily energy intake, as well as how
much it affected the onset of obesity.

Meals were served to students as pre-packaged or dis-
tributed in portions, and the portion size/weight had an ef-
fect on the overall energy value of the meal. Education of
all participants in the organization and implementation of
school nutrition would contribute to a more consistent ob-
servance of the established norms.

Conclusion

The results of the bromatological analysis of school meals
showed that there were differences in the energy-nutri-
tional structure of school meals between schools and
within the schools, despite unique recommendations and
norms for planning and implementing school nutrition. Of
the analysed meal samples, 53.3% were found to exceed
the recommended energy value by more than 10%, while
15.6% were found to have an energy value that was more
than 10% lower than the recommended value. Since this
research did not include measuring the amount of table
waste or examining how the students were eating outside
of the school, it cannot be estimated with certainty how
much the established energy surplus contributed to the
overall increase in daily energy intake. The energy value
of the lunches ranged from 332.1 to 990.4 kcal, with an
average value of 648.1 kcal. The energy-nutritional com-
position of the meal was fully balanced in a small number
of meal samples studied (17.5% of all samples examined).
There was a statistically significant difference in the devi-
ation of the total fat in the analysed meals relative to the
values prescribed in the norm, in the direction of a surplus.

These findings indicate that measures need to be under-
taken to harmonize the energy-nutritional composition and
structure of school meals with the existing Norm, as well as
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ca. PacnoH eHepreTckMx BpegHOCTH py4vKkoBa KpeTao ce y
nHtepsany oa 332,1 po 990,4 kcal, c npoce4HoM BpeaHoO-
why of 648,1 kcal. EHepreTcko-HyTPUTUBHA KOMMNO3ULMja
obpoka je y notnyHocTu nsbanaHcmpaHa y manom 6pojy
ncnMTMBaHUX y3opaka obpoka (17,5% cBux ucnutuea-
HUX y3opaka). [1ocToju CTaTUCTUYKM 3HayajHa pasnuka y
OACTYNawy YKYMHUX MacTu y aHanmsvMpaHum obpounma y
OOHOCY Ha HOpMMpaHe BPedHOCTH, y CMepy cyduumTa.

MpeacraBrbeHn pesynTaTth ykasyjy aa je notpebHo npeay-
3MMare Mepa 3a ycknahueakbe eHepreTCKo-HyTPUTUBHOT
cacTaBa M CTPYKType LLKONCKMX obpoka ca noctojehvm
HopmaTBoM, Kao M eBeHTyanHo pa3martpare NpoMeHe
€eHepreTcKor oncera 3a pyyak, Kpo3 3aKOHCKe [OOKYyMeH-
Te u3 obnactn ucxpaHe y4YeHuKa y OCHOBHUM LLKOMama.
HeonxogaH je ctanHu pag Ha yHanpehuBawy ucxpaHe y
LIKOramMa jep LLKONCKa cpefvHa npeacraBrba BaXHO Me-
CTO 3a CTULakbe NpaBUNHMX npexpambeHnx HaBuka v npe-
nosHaTa je Kao jegHa of, NpMopuTETHUX 0bnacTu 3a akuu-
jy Yy npeBeHUMjn roja3HoCTn, Kpo3 hopMmUparse LLKOMNCKOr
OKpYyXeha Koje nogpkasa npaBuriHy ncxpaHy. Y MHOMMm
3eMsbamMa y Kojuma Cy YCBOjeHW nporpamu 3a crtaHgap-
amsauunjy obpoka BpLUM CEe M KOHTpona uMnnemMerauu-
je nporpama. WM3paga CTpy4HO-METOOOMOLIKOr ynyTCcTBa
3a crnpoBoherwe CMorbHE KOHTPONE UCXpaHe y4YeHuka y
OCHOBHUM LLKOMama U CUCTEMCKO NPUKYNibake nogaraka
0 CNpoBeEeHOj KOHTPONKM NocnyXunu 6u 3a cBeobyxBaTHO
carnegaBane eHepreTcKo-HyTPUTUBHOT KBanuteta ucxpa-
He y4YyeHuKa 1 n3pagy HaumoHanHux cMepHuLa 3a ucxpany
yYeHVKa y OCHOBHWUM LUKONama. HeonxoaHo je npenysetu
aKTMBHOCTU Ha MAEHTUUKaUUK U KOPEKLMjKU oacTynara
Yy KBanuTeTy LUKOMCKe MUCXpaHe Kpo3 y4yelwlhe cTpydhaka
13 obnactu ucxpaHe, y Kpevpamy LUKOSICKUX jenoBHMKA 1
efyKaumju CBUX yYeCHMKa y OpraHu3oBamy W cnposohe-
Y UCXPaHEe yYeHMKa Y OCHOBHUM LWKonama. [locagallmu
Hanopu Ha rnobanHoOM HMBOY HMCY MOKa3anu O4YekuBaHe
pesyntate y CMmamewy npeaneHue rojasHoctu. Crtora
cTanHu u ceBe Behn n3a3oBn HaMehy n3Hanaxehe HOBUX
MYMTUCEKTOPCKUX U MYMTUOUCTIUMIIMHAPHUX MpUCTyna wu
cBeobyxBaTHUja Norba AenoBama.

to possibly consider changing the energy range for lunch
in the legislation regulating student nutrition in primary
schools. Constant work on improving nutrition in schools is
necessary because the school environment is an important
place to acquire proper dietary habits and is recognized
as one of the priority areas for action in the prevention of
obesity, through the formation of a school environment that
supports proper nutrition. In many countries where meal
standardization programs are adopted, the implementa-
tion of the program is also controlled. The development
of a professional and methodological instruction for the
implementation of external control of student nutrition in
primary schools and systematic collection of data on the
control performed would serve to comprehensively assess
the energy and nutritional quality of the student’s nutrition
and to develop National Guidelines for Nutrition in Prima-
ry Schools. It is necessary to take action on identifying
and correcting deviations in the quality of school nutrition
through the participation of nutrition experts in the creation
of school menus and in education of all participants in the
organization and implementation of student nutrition in pri-
mary schools. Efforts invested to date, on the global scale,
have not shown expected results in reducing the preva-
lence of obesity. Therefore, constant and increasing chal-
lenges dictate finding new multi-sector and multi-discipli-
nary approaches and more comprehensive fields of action.
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