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CaxeTak

34paB Ha4YMH UCXPaHe je BaxkaH Ae0 34paBor CTUIa XMBOTa Koju ce cMa-
Tpa npepycnosom Aobpor 3apaerba nojeanHua u nonynauuje. fa 6u ce
XpaHa cmaTtpana 3gpasBom Tpeba, npe csera, Aa 3a4oBorbk ogpefeHe
npuHUMNE pauuoHanHe ucxpaHe, OAHOCHO Aa o6e3bean yHOC onTu-
ManHUX KOMMYMHA MaKpOHyTpWjeHaTa, MUKPOHyTpujeHata u BunoLku
aKTMBHUX jeOuHera ca NPOMOTMBHMM edeKkTom Ha 3apasrbe. [Npema
npenopykama o ucxpaHu, 45-60% op, yKynHor eHepreTckor yHoca Tpeba
Aa byne n3 yribeHux xuaparta. Mssopu yribeHux xuapata Tpeba ga byay
HamMupHuLe Koje cy boraTte CroXeHUM YribeHUM xuapatuma (nonvcaxa-
pvauma), nocebHO AWjeTHUM BrakaHuma, uYujy Cy ynory y npeBeHuuju
Avjabetec menuTyca Tvna 2, KapavosackynapHe 6onecTu v rojasHoctu
noTBpaune 6pojHe HayuHe cTyauje. Y oBoM pagy 3a ogpehuBarbe ykyn-
HUX OWjeTHUX BnakaHa kopuwheHa je eH3MCKO-rpaBuMeTpujcka MeToaa
(AOAC 985.29), a 3a ogpehuBame caxapose, [J-rmykose u [-dpykTose
npuMer-eHa je eH3MMCKo-cnekTpodoToMeTpujcka metoda. Capgpxaj
YKYMHUX BnakaHa n ykynHux wehepa ogpefusaH je y negecet ocam y3o-
paka (Bohe n nosphe, nponssogu oa Boha u nospha, nekapcku, puHu
neKapcKu 1 CHEK NPOM3BOAM M NPon3BoAM Ha 6a3u kakaoa). Hajsehu ca-
Apxaj ykynHux wehepa 6uo je kog cysux kajcuja (53,6 g/100 g), a HajHu-
XKW Ko hbepMeHTUCaHMX pe3aHnx wamnuwoHa (0,2 g/100 g), koju umajy
W HajHWXKN cagpxaj YKyMHUX yribeHnx xugpata (2,8 g/100 g). Hajsehu ca-
OpXaj yribeHnx xugparta 6uo je kog TpajHor cnaTkor neumsa (68,5 g/100
g), a Hajsehun npoueHaT oa Npenopy4eHor yHoca no nopuujn 3a BnakHa
610 je koa manuHa (40,0%) 1 koA KyBaHWUX nerymvHosa (26,7-36,4%). On
WHTepeca je NocTojake peneBaHTHUX NofdaTtaka 3a BnakHa u wehepe, jep
cy Beoma BUTHM 3a ofpxaBarbe Jo6por 3apasrba v npeseHuUmjy ogpehe-
HVX GorecTn 1y dhopmynmcary npenopyka o UCXpaHu Kako nonynauuje
y PY3MKy Tako 1 onwiTe nonynauuje.

Krby4He peum: yri-eHn xvagpatu, BnakHa, wehepw, 3gpa-
Ba XpaHa, Npenopyke o NCXpaHu

YBopg

34paB HauMH UCXpaHe je BaXkaH Aeo 34paBor CTuna Xuneo-
Ta Koju ce cmaTpa npegycrnoBoM fobpor 3gpasrba noje-
AvHua n nonynauuje. a 6u ce xpaHa cmaTtpana 3gpaBom
Tpeba, npe ceera, Aa 3a40BoSbU oapefeHe npuHumne pa-
LmoHanHe ucxpade [1], ogHocHo aa 06e3benm yHOC onTu-
MariHe KONMYMHE MaKpOHyTpujeHaTa, MUKPOHyTpujeHaTa u
OMIMOLLKN aKTUBHMX jeAuHEeHa ca MPOMOTUBHUM €(DEKTOM

Abstract

A healthy diet is an important part of a healthy lifestyle, which is consid-
ered a prerequisite for good health of both an individual and the popu-
lation. To be considered healthy, food must first meet certain principles
of rational nutrition, i.e., it should ensure the consumption of optimal
quantities of macronutrients, micronutrients and biologically active com-
pounds to promote health. According to diet recommendations, 45-60%
of all energy consumption should come from carbohydrates. Foods rich
in complex carbohydrates (polysaccharides), especially dietary fibres,
which have been confirmed to play a role in the prevention of diabetes
mellitus type 2, cardiovascular disease and obesity by numerous scien-
tific studies should be the sources of carbohydrates. In this study, enzy-
matic-gravimetric method (AOAC 985.29) was used to determine total
dietary fibre, while sucrose, D-glucose and D-fructose were quantified
using an enzymatic-spectrophotometric method. Total fibre and total sug-
ar content were determined in fifty-eight samples (fruits and vegetables,
fruit and vegetable products, baked goods, fine bakery wares and snacks,
and cocoa-based products). The highest total sugar content was found in
dried apricots (53.6 g/100 g) and the lowest in chopped mushrooms (0.2
g/100 g), which also had the lowest total carbohydrate content (2.8 g/100
g)- The highest carbohydrate content was observed in shelf-stable sweet
pastries (68.5 g/100 g), while the highest percentage of the recommend-
ed daily allowance per serving for dietary fibre was found in raspberries
(40.0%) and in boiled legumes (26.7-36.4%). Relevant data for dietary
fibre and sugar is of interest as it is important for maintaining good health
and preventing certain diseases, and for formulating diet recommenda-
tions for both the population at risk and the general population.

Keywords: Carbohydrates, fibres, sugars, healthy food,
dietary recommendations

Introduction

A healthy diet is an important part of a healthy lifestyle,
which is considered a prerequisite for good health of both
an individual and the population. To be considered healthy,
food must first meet certain principles of rational nutrition
[1], i.e., it should ensure the consumption of optimal quan-
tities of macronutrients, micronutrients and biologically
active compounds to promote health. In recent decades,
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Ha 3gpasrbe. [Mocnegwux nap geueHunja 6pojHM HayyHM
AoKasn ykasyjy 1 notBphyjy Aa npuapxaBare 34paBoM
Ha4MHy McxpaHe Moxe nomohwu y nocTusawy 1 oapkasa-
by gobpor 3gpasrba, npeseHUmnjM geduunta n cydpuum-
Ta ogpeheHnx HyTpujeHaTa n CMmamehy pusmka of Xpo-
HWYHMX He3apasHWx bonectn y cBUM pasama >XUBOTHOT
noba: oeTurCTBO, agonecueHumja, 3peno goba, TpygHoha
1 naktauuja u ctapuvje goba [2-5]. lNocToje gedmHMcaHn
oncesu 3a pedepeHTHe yHOCe MaKpOoHyTpujeHaTa u3pa-
XeHnX kao % eHepreTckor yHoca, Koju Cy aaekBaTHW 3a
ofpaBar-e 3[4paBrba 1 NOBE3aHW Cy ca CMakeHUM puU3u-
KoM of opabpaHux XpoHU4HMX Bonectu. EBponcka aren-
umnja 3a 6esbegHocT xpaHe (eHrn. European Food Safety
Authority, EFSA), 3a pedepeHTHn yHoC (PY) 3a yribeHe
xvapare (YX) 3a ogpacne ocobe u geLy ctapujy og roguHy
OaHa npegnaxe oncer og 45 no 60% opf yKynHor eHepreT-
ckor yHoca [6]. N3Bopu Tux YX Tpeba aa Oyay HamupHuue
Koje cy borate cnoxeHum YX (nonucaxapvauma), nocebHo
OVjETHUM BnakHUMa, Ynjy cy ynory y npeseHuuju gujabe-
Tec menutyca Tvn 2 (OMT2), kapguoBackynapHux 6one-
ctu (KBB) 1 rojasHocTn noTBpaune 6pojHe Hay4He cTyauje
[2-5]. Mpema eBpONCKOj M HaLIOj 3aKOHCKOj perynaTusu
3a notpebe Aeknapucamwa xpaHe 3a MakpOHyTpUjeHTe cy
HaBefeHe BpeoHOCTU PY Koje 3a yribeHe xugpate nsHoce
260 g/naH, a 3a wehepe 90 g/gaH, Npn EHEPreTckoM YHOCY
of 2000 kcal [7]. MNMpenopyka 3a yHOC AMjeTHUX BNakaHa je
=214 g/1000 kcal. XpaHa Koja cagpu BUCOK npoLeHaT au-
JETHUX BnakaHa uma Hu3ak Unu cpefhu rmUKEMUjCKN UH-
aekc (F'N), Beoma 6utaH Kopg rojasHocTn, AMT2 n KBB, jep
je nokasaTerb 6p3vHe U MHTEH3UTETa nopacrta rmukemuje,
Koju je og nocebHOr 3Ha4vaja Npu NnaHupawy AnjeTapHux
WHTEepBeHUMja Kog ocoba ca nomeHyTum bonectuma [8].
Op ykynHor eHepreTckor yHoca 3a YX, camo 5—-10% Tpeba
Oa notude of npoctux YX, Tj. wehepa [9].

YKutapuue cy HamupHuLEe Koje cy TpaauumoHanHo 3acTy-
MrbeHe y Haloj UCXpaHW, U NO CBUM akTyernHUM nperno-
pykama 4MHe OCHOBY CBakoAHEBHE McxpaHe. Ha ocHoBy
nogataka o NpoCeYvHOj UCXpaHWU cTaHoBHMLWTBA Cpbuje 3a
2013. roguHy, npoceyHa 3acTynibEHOCT XuTapuua y uc-
XpaHu naHocuna je 38% (y ogHOCY Ha YKyMnHW eHepreTcku
yHoc of 2660 kcal) [10]. MNpenopy4venn 6poj nopuuja 3a
Xutapuue usHocu og 3 go 10 (3a y3pacT og ABe 1 BuLLe
roguHa, Yvje cy gHeBHe eHepreTcke notpebe og 1000 go
3200 kcal), og kojux BuLLe of nonoBuHe Tpeba fa dbyae of
uenor 3pHa xwuTa [9]. Ja oBa npenopyka nma cnaby npu-
MEHyY Yy MpaKcy MOXe Ce 3akiby4yuMTu U3 cuctemarcke aHa-
nmse koja je obyxeatuna 187 3emarba og 1990. no 2010.
rogvHe, M Koja je nokasana fa cy camo 23 3emibe umane
cpeary NOTPOLLHY NpoM3Bo4a oA Lenor 3pHa Behy oa 2,5
nopuuje gHesHo [11].

PaduHnucanm npousBogm of xutapuua cy Hajyewhe u

ample scientific evidence has indicated and confirmed
that adhering to a healthy diet can help attain and main-
tain good health, prevent deficits and surpluses of certain
nutrients and lower risks from chronic non-communica-
ble diseases in all stages of life: Childhood, adolescence,
adulthood, pregnancy and lactation, and advanced age [2-
5]. There are defined ranges for reference intake of mac-
ronutrients, expressed as % of energy intake, which are
adequate for maintaining health and linked to a reduced
risk of selected chronic diseases. European Food Safety
Authority (EFSA) proposes the range from 45 to 60% of
the total energy intake [6] as the reference intake (RI) for
carbohydrates (CH) for adults and children over one year
of age. These CH should come from foodstuffs rich in com-
plex carbohydrates (polysaccharides), especially dietary
fibres, which have been confirmed to play a role in the pre-
vention of diabetes mellitus type 2 (DMT2), cardiovascular
disease (CVD) and obesity by numerous scientific studies
[2-5]. According to both European and national legislation
regarding food labelling, for macronutrients, the relevant
RI values are 260 g/day for carbohydrates and 90 g/day
for sugars, with the daily energy intake of 2000 kcal [7].
The recommended dietary fibre intake is 214 g/1000 kcal.
High-fibre containing foods have a low or medium glycae-
mic index (Gl), which is of particular importance for obesity,
DMT2 and CVD as it indicates how quickly and intensely
the glycaemia will rise; it is especially relevant for planning
dietary interventions for persons suffering from these dis-
eases [8]. Of the overall energy intake allocated to CH,
only 5-10% should come from simple CHs, i.e., sugars [9].

Cereals are traditionally well represented in our diet, and
all current dietary recommendations set them as the foun-
dation of the daily diet. Based on the data on the average
diet of the Serbian population from 2013, average share
of cereals in the diet was 38% of the total energy input of
2660 kcal [10]. The recommended number of servings for
cereals is 3 to 10 (for ages 2 and above, with energy needs
of 1000 to 3200 kcal), of which more than a half should
come from whole-grain cereals [9]. A system review en-
compassing 187 countries from 1990 to 2010 shows that
this recommendation is only poorly applied in practice, with
only 23 countries showing average wholegrain cereal con-
sumption exceeding 2.5 servings per day [11].

Products made from refined cereals are, most often, the
sources of added sugars, and their intake should be limit-
ed. By consuming food containing added sugars, the quali-
ty of food decreases, the energy intake increases, as does
body weight, fat deposits grow, the person becomes over-
weight/obese, while CVD mortality increases [12-15]. In-
creased consumption of products with naturally high sugar
content and with added sugars was observed since 1980
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n3Bopv gogatux wehepa n bUXoB yHoC Tpeba orpaHnym-
TW. YHOCOM XpaHe Koja cagpxu gogate wehepe cmamyje
ce KBanuTeT xpaHe, nosehasa ce eHepreTckn yHoc, y3 Mno-
Behate TenecHe TeXxuHe, CKNagvTeHe MacTu 1 nojaese
NpeKkoMepHe TeXWHEe W/unu rojasHocTu, a y3 nosehane
cmpTtHocTh of KBbB [12-15]. NoBehawe noTpoLutse npou-
3BoJa ca NpupoaHO BUCOKUM cagpxajeM wehepa v goga-
Tor wehepa npumeheHo je og 1980-ux y CALl n cyrepuwie
ha je wehep, He ykrby4yjyhn macTtu, rmasHu akTop Koju
ponpuHocy 1 nokpehe enngemujy rojasHoctn u QMT2 [16,
17]. PachmHmucaHu npomnssoan cy HMXer HyTPUTUBHOI KBa-
nuteta oA HenpepaheHnx unu MUHUManHo npepaheHnx
npon3Boga Of Lernor 3pHa xxutapuua.

Beoma je GUTHO HarmacuTn nogartak Aa Ha TPXMLITY no-
CTOje OpojHM KoMepLMjanH1 NPON3BOAU KOju yNpaBo caap-
Xe gogatu wehep nako cy n3sopu BnakaHa unu cy éoratm
BrnakHuma. TakaB npumep Cy HeKU of KomMepLmjanHo yna-
KOBaHMX >XuTa 3a Jopy4ak, Koju nopepg Tora LITO Cy M3BO-
pv BNakaHa, cagpXe Benuke KonnuuHe gogatux wehepa.
[a 6u ce oBakaB TpeHp n3berao, AMEPUYKO YAPYXKEHE
3a cpue je Jano npenopyky 3a naeHTugukaumjy sgpasux
npou3Boda Of XuTapula Ha OCHOBY paBHOTEXe u3mehny
YKYNHUX YX 1 gujeTHUX BnakaHa, Tj. Npenopy4yeHo je npu-
CyCcTBO Hajmake 1 g BnakaHa Ha 10 g yribeHux xugpaTta
(ogHoc = 10:1) [18].

Linbs oBor paga je 6uo ga ce ogpeau cagpxaj YKYnHUX
BMakaHa u ykynHux wehepa y Benvkom Opojy y3opaka Tj.
XpaHe Koja ce YeCTO KOH3yMmpa y Halum ycrosuma u ga
ce yTBpAM Aa Nv XpaHa Koja ce Hanasu y npoaaju cagpxm
KONMM4YMHE 1 OQHOC BnakaHa u wehepa Koju cy ce nokasanu
30paBCTBEHO KOPUCHUM.

HYTpMTMBHe VI3jaBe 3a BlakHa M yribeHe xugparte

Y umrby noTeHuupara ogpefheHor cacTtojka Koju XpaHa
CafpXn y CMa€eHOj unm nosehaHoj KoNM4YnHW, Mory ce
KOPUCTUTWN HYTPUTUBHE U3jaBe Koje ce Hanase Ha Jluctu
0pobpeHux HyTpUTUBHUX u3jasa (Tabena 1) [19].

Margarita S. Dodevska

in USA, and it suggests that it is sugars, not fats, that is
the main driver of the obesity and DMT2 epidemic [16, 17].
Highly processed products have a lower nutritional qual-
ity than non-processed or minimally processed products
made with whole grain cereals.

It is important to note that there are numerous commercial
products available on the market that contain added sugar,
even though they are sources of fibre or are rich in fibre.
One such example are commercially packaged breakfast
cereals, which, in addition to being sources of dietary fibre,
also contain high quantities of added sugar. To avoid such
a trend, the American Heart Association issued a recom-
mendation to identify healthy cereal-based products based
on the total CH/dietary fibre ratio, recommending at least
1g fibre per 10 g carbohydrates (ratio < 10:1) [18].

Purpose of this study was to determine the content of total
fibre and total sugars in a large sample of foods frequently
consumed in our country, to determine whether the food
available on the market contains the quantities and ratios
of fibres and sugars that have proven to be beneficial for
health.

Nutrition statements for fibres and carbohydrates

To emphasize a certain ingredient that the food contains
more or less of than is habitual, nutrition statements con-
tained on the List of approved nutrition statements (Table
1) can be used [19].
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Ta6ena 1. HyTpuTuBHE n3jaBe za BnakHa u wehepe [19]

Ha3us
Name

Mana konuyuHa
wehepa
Low sugar

Be3 wehepa
No sugar

Bes popator wehepa
No sugar added

W3Bop BnakaHa
Source of fibre

BoraTa BnakHuma
Rich in fibre

Table 1. Nutrition statements for fibre and sugars [19]

HyTputuBHa unsjasa
Nutrition statement

UsjaBa na Heka xpaHa nMa many KonuuuHy wehepa n cBaka usjaBa 3a Kojy je BepoBaTHO Aa uma
MCTO 3HaYeH-e 3a NoTpoLLaya, MoXe ce CTaBfbaTu CaMoO aKo Taj NPOM3BOA4 He CagpXu Bulle og 5
g wehepa Ha 100 g y YBpCTOM CTaky UK He cagpxu Buwe of 2,5 g wehepa Ha 100 ml y Te4HoOM
cTamy.

Statement claiming that a certain food has a low quantity of sugar and any statement that is likely to
have the same meaning for the consumer, can only be placed on a product if the said product contains
no more than 5 g of sugar per 100 g of solid product, or 2.5 g of sugar per 100 ml of liquid product.

UzjaBa pa je Heka xpaHa 6e3 wWehepa u cBaka M3jaBa 3a Kojy je BepoBaTHO Aa MMa UCTO 3Ha4eHe
3a noTpoluaya, Moxe ce HaBOAUTU YKOJNUKO Taj Npou3BoA He caapxu Buie oA 0,5 g wehepa Ha
100 g unu Ha 100 ml.

Statement that a food contains no sugar and any statement likely to have the same meaning for the con-
sumer can only be placed on a product if the product contains no more than 0.5 g of sugar per 100 g or
100 ml.

UzjaBa pa je Heka xpaHa 6e3 goparor wehepa v cBaka M3jaBa 3a Kojy je BepoBaTHO Aa MMa UCTo
3Hayere 3a NoTpoLlaYa, MoXe ce CTaBfbaTW CaMo aKo Taj NPOM3BOA He CaApPXKW HAKaKBe aoparte
MOHOcaxapuae Hu aucaxapuae HUTU Ouo KakBy APYry XpaHy Koja ce KOpucTu 36or cBojux
cBojcTaBa 3acnafjuBama. Ako cy wehepu npupoaHO NPUCYTHU Y TOj XpaHU, Ha O3HaLM ce Mopa
nojaButu u cneaeha HasHaka: ,,caapXv NPUPOAHO NpUCyTHe Wwehepe”.

Statement that a food contains no added sugar and any statement likely to have the same meaning for
the consumer may only be placed on a product if the product contains no added monosaccharides or
disaccharides, or any other good used for its sweetening properties. If sugars are naturally present in
such food, the label must also display the following statement: “Contains naturally occurring sugars”.

U3sjaBa pa je Heka xpaHa U3BOp BriakaHa U CBaKa M3jaBa 3a KOjy je BepoBaTHO Aa MMa UCTO
3Ha4yeH-e 3a NoTpoLlaya, Moxe ce CTaBrbaTu CamMo aKo Taj MPoOu3BOA CaApXu HajMawe 3 g
BnakaHa Ha 100 g wnu Hajmamwe 1,5 g BnakaHa Ha 100 kcal.

Statement that a food is a source of fibre and any statement likely to have the same meaning for the
consumer may only be placed on a product if the product contains at lest 3g of fibre per 100 g or at least
1.5 g of fibre per 100 kcal.

UzjaBa pa je Heka xpaHa 6oraTta BMakHMMa M cBaka M3jaBa 3a Kojy je BepoBaTHO Aa UMa UCTo
3HavyeH-€e 3a noTpoluaya (Hnp. ,,BUCOK cagpKaj BnakaHa’), MOXe ce cTaB/baTy CaMo akKo Taj
npou3BOA cagpXu Hajmawe 6 g BnakaHa Ha 100 g unu Hajmawe 3 g BnakaHa Ha 100 kcal.

Statement that a food is rich in fibre and any statement likely to have the same meaning for the consum-
er (e.g. “high fibre content”) may only be placed on a product if the product contains at least 6 g of fibre
per 100 g or at least 3 g of product per 100 kcal.

MACHWK JABHOT 3[1PAB/bA

MaTtepwujan n metone

Y3opum

Y negeceT ocaM pasnuunMTnX yaopaka OurbHOT U KUBOTUHs-
CKOT nopekna oapehuBanHn cy cagpkaju yKyrnHux BrakaHa
n ykynHux wehepa. CBM NCAMTUBAHN Y30pLM KYNIBEHN CY
y TpU Benvka mapketa Ha Teputopwuju rpaga bBeorpapga.
OcCKM UpHKX 1 3eMeHnX MacnnHa, ocTanu y3opum cy nope-
knom n3 pernoHa Cpbuije.

Mpunpema y3opaka

Mpe aHanuse, y3opum koju cy 6unm y ceexxem ctamy (Bohe
n nosphe) Ccy ncnpaHu y AejoHN30BaHOj BOAM U OCYLLEHU
Ha cobHoj Temnepatypu. CBY y30pum Cy OABOjEHO XOMOore-

Material and methods

Samples

Fifty-eight samples of animal and plant origin were anal-
ysed for the content of total fibre and total sugars. All test-
ed samples were purchased in three large stores in Bel-
grade. Except for black and green olives, all other samples
were from Serbia.

Sample preparation

Prior to analysis, samples that were fresh (fruit and vege-
tables) were rinsed in deionised water and dried at room
temperature. All samples were individually homogenised
in a blender. After that, they were stored at —20 °C until
analysis.
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HM30BaHW y brneHaepy. HakoH Tora, apaHu cy Ha Temne-
patypu og —20 °C go aHanuae.

MeTone

3a aHanuay ykynHux BriakaHa u wehepa (M3paxeHu kao
306up caxapose, [-rnyko3e u [-cpykTo3e) KopuwheHe cy
noysgaHe MeTofe Koje Cy afekBaTHe Mo CBOjOj Ta4YHOCTU
N NPELM3HOCTU U Koje ce 0BUYHO KOPUCTE Y CIMYHMM UC-
Tpaxusarnma.

OppefuBare yKYNHMX BriakaHa

3a ogpefuBare yKynHux gujeTHUX BrakaHa kopuwheHa je
eH3nmMcko-rpaBumeTpujcka metoga AOAC 985.29, onuca-
Ha of ctpaHe lNpocky n capagHuka, 1992. [20]. KopuwheH
je komepuumjanHu kT, npoussohaya kutoBa Megazyme,
Bray, Ireland (K-TDFR 04/17). Y3 docdaraHn nydep,
pH=6,0, kopnwheHun cy cnegehn eHsmmmn: TepmocTabun-
Ha O-amunasa, npoTteasa M amunornykosmgasa. TepMo-
ctabunHa a-amunasa genonumepusyje ckpob a nporteasa
npoTenHe, AOK aMUIOrnyKosuaasa npeBoamn ckpob y rny-
Ko3dy. HakoH eH3nMcKor TpeTMaHa u3BpLUEHa je Kopekuuja
€BEHTyalHO 3a0CTanMx MUHepanHux 1 a3oTHMX MaTtepuja.
Cagpxaj yKymHUX OujeTHMX BnakaHa ogpehuBaH je rpa-
BUMETPUjCKU. AHanmMTU4Ka UHTEpPHa KOHTporna KeanuTeTa
crnpoBefeHa je kopuwherweM pedepeHTHOr maTepujana:
T2454 (FAPAS). MNMoHoemsusoct (RSD) u recovery metoge
n3Hocunu cy 2,6 n 98,0%, pegom.

OppehuBakse cagpxaja caxapoase,
O-dpykTose

Caxapo3sa, [J-rnyko3sa u [1-dopykTo3a ogpehmBaHu cy eH3nM-
CKO-CMEKTPOhOTOMETPUCKOM METOAOM MNpema ynyTCTBy
Koje Aaje npoussohad komepuwmjanHux kntosa Megazyme,
Bray, Ireland (K-SUFRG 04/18). KoHueHTpauuja O-rnyko-
3e ogpefhurBaHa je npe v Nocrne eH3MMCKe XMaponuae ca-
xapose nomohy f-cppykro3ngase (MHBeptase). KonnunHa
NADH (nicotinamide-adenine dinucleotide phosphate)
HacTana y peakuuju NpornopLMoHanHa je ca KONIMYMHOM
[-rnykose, namepeHoj Ha TanacHoj oyxuHu og 340 nm.
AncopbaHuuja je nsamepeHa nomohy cnekTpodoToMeTpa,
Thermo Scientific, Evolution 201. Capgpxaj [O-pykTose
nponopuuoHanaH je konuinHn NADPH nsmepeHoj Ha 340
NnmM HacTane ToOKoM fernoBaka (hocdornykose-n3omepase.
Cagpxaj caxapo3e m3padyHaTt je u3 pasnuke [-rnykose
npe 1 nocne eHsnmcke MHBepsuvje ca B-PpyKTo3naasoM.
Capapxaj yKynHux BnakaHa uspadvyHar je kao 361p KOHLEH-
Tpauuvje caxapose, [-rnykose u [-ppykrose. [NoHOBIbU-
BocT (RSD) u recovery 3a caxapoasy, O-rnyko3y n [d-cpyk-
To3y nsHocunu cy 2,1; 2,0; 2,2 n 98,1; 97,6; 98,0%, pegom.

[-rnykose u

Pesyntatn

AHaJ'IVI3VIpaHVI y30pun ceexer Boha, nako cagpxe 3Haqaj-

Margarita S. Dodevska

Methods

For quantification of total fibres and sugars (expressed as
the sum of sucrose, D-glucose and D-fructose), reliable
methods that are adequate in terms of accuracy and preci-
sion were used, which are usually used in similar studies.

Total fibre quantification

Enzyme-gravimetric method AOAC 985-29, described by
Prosky et al. in 1992, was used to determine the total di-
etary fibres [20]. The commercial kit by Megazyme, Bray,
Ireland (K-TDFR 04/17) was used. Using a phosphate buf-
fer, pH = 6.0, the following enzymes were used: thermo-
stable a-amilase, protease and amyloglucosidase. Ther-
mostable a-amylase depolymerized starch and protease
cleaved proteins, while amyloglucosidase cleaved starch
to glucose. Following enzyme treatment, a correction was
performed for the remaining mineral and nitrogen-based
substances. The content of total dietary fibres was deter-
mined using gravimetric measurement. Analytic internal
quality control was implemented using the reference mate-
rial T2454 (FAPAS). Repeatability (RSD) and recovery of
the method were 2.6 and 98.0%, respectively.

Determining the content of sucrose, D-glucose and
D-fructose

Sucrose, D-glucose and D-fructose were quantified us-
ing an enzymatic-spectrophotometric method according
to the instructions provided by the manufacturer of com-
mercial kits Megazyme, Bray, Ireland (K-SUFRG 04/18).
D-glucose concentration was determined before and after
enzyme-mediated hydrolysis of sucrose using B-fructosi-
dase (invertase). The quantity of NADH (nicotine-amide
dinucleotide phosphate) produced in this reaction is pro-
portional to the quantity of D-glucose measured at 340 nm.
Absorbency was measured using the spectrophotometer
Thermo Scientific Evolution 201. D-fructose content is pro-
portional to the quantity of NADPH measured at 340 nm,
produced by the activity of phosphoglucose-isomerase.
Sucrose content was calculated from the difference in the
content of D-glucose prior to and following enzyme-medi-
ated inversion using B-fructosidase. Total fibre content was
calculated as the sum of concentrations of sucrose, D-glu-
cose and D-fructose. Repeatability (RSD) and recovery for
sucrose, D-glucose and D-fructose were 2.1; 2.0; 2.2; and
98.1; 97.6; 98.0%, respectively.

Results

The analysed fresh fruit samples, although rich in sugars
(or quickly digestible CH) (raspberries, apricots, apples:
6.1 g/100 g; 8.1 g/100 g; 9.8 g/100 g; respectively), also
contained a high percentage of fibre (2.1-5.6 g/100 g), so
the ratio of total CH to total fibre (TCH:TF) is lower than
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He konuumHe wehepa (Mnn 6psogurecTMbUnHUX YX) (ma-
nuHe, kajcuje, jabyke: 6,1 g/100 g; 8,1 g/100 g; 9,8 g/100
g; pefom), cagpxe U BUCOK npoLleHaTt BrnakaHa (2,1-5,6
g/100 g), Tako Aa je oaHOC YKyNHMUX YX:yKYyMHUX BriakaHa
(YYX:YB) Hwxu og 10:1. IMpuTom, HEONXOQHO je Hanome-
HYTW @ apoHuja cagpu Behy KONMMUYMHY YKYNMHUX BakaHa
(4,9 g/100 g) y ogHocy Ha ykynHe wehepe (3,4 g/100 g),
OOK MarnuvHe cagpe CKOpo MAEHTU4YHe KonumudmHe wehepa
n BrnakaHa. Npepagom Boha noBehasa ce KonM4ynHa ykyn-
Hux ¥YX Tj. wehepa, a cmamyje KOnMuMHa BriakaHa, Tako
na ogHoc YYX.YB npenasn 10:1. Kog noBpha TepMUYkMm
TPETMaHOM CMakbyje ce KOnuuuHa BrakaHa, anu ce ocro-
6aha n geo wehepa Tako ga ogHoc YYX:YB ocTaje ckopo
nctn. Nponssogm og nospha koju He cagpxe cKpob umajy
BeoMa Husak % PY no nopuwmju 3a ¥YX n 3a wehepe, Tako
Oa npunagajy rpynu 6e3 wehepa, 0gHOCHO ca Manom Ko-
nuyvHoM wehepa. Tako HU3aK OOHOC je KapakTepucTuyaH
N 3a KyBaHe NeryMMHo3e, C TUM LUTO je HUXOBa KONn4u-
Ha wehepa HewrTo Beha (0,4—-1,5 g/100 g), anu 3aTo0 je %
NpenopyYeHor yHoca 3a BriakHa no nopumjy 3a cepBupane
BeOMa BUCOK (26,7—36,4%).

10:1. At that, it must be noted that chokeberries contain
more total fibre (4.9 g/100 g) than total sugar (3.4 g/100 g),
while raspberries contain an almost equal quantity of fibre
and sugar. Processing incraeses total CH content, or sugar
content, decreasing fibre content, driving the TCH:TF ra-
tio to exceed 10:1. When it comes to vegetables, thermal
treatment reduces fibre content but also releases some of
the sugar, meaning that the TCH:TF ratio remains almost
the same. Vegetable-based products that do not contain
starch have a very low % RI per serving for CH and sug-
ars, meaning that they can be classified as sugar-free or
low-sugar. Such a low ratio is characteristic of boiled le-
gumes as well, although their sugar content is slightly high-
er (0.4-1.5 g/100 g), but their % of recommended intake
per serving for fibre is quite high (26.7 — 36.4%).
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TabGena 2. Cagpskaj yKynHUX YribeHUX xuapara, BrakaHa v we-
hepa y Bohy, noBphy n npoussoguma og Boha n nospha v npoue-

HaT of pedepeHTHOr YHOCa Y NopLUMju 3a CepBrpare

Ha3uB y3opka

Sample name

YKynHu
yribeHu
xuapatm
g/100 g

Total carbohy-
drates g/100 g

reference input in a serving

YKynHu
wehepu
g/100 g

Total sugars
9/100 g

YKynHa
NETCE]
g/100 g

Total fibre
g/100 g

Bohe u noBphe
Fruits and vegetables

% PY 3a
YX

% RI for
CH

Margarita S. Dodevska

% PY 3a
wehepe

% RI for
sugar

Table 2. Content of total carbohydrates, fibres and sugars in
fruits, vegetables and fruit and vegetable products and percent of

Mpenopyka
yHoca 3a
NETCERA

Recommen-

dation for fibre

intake in %

Ha nopuuju 3a cepeupame

per serving

Manwna / Raspberry 1 11,8+ 0,4 6,1+0,3 5604 9,1 13,6 40,0
Ja6yka / Apple 2 12,1+£1,0 9,8+0,9 21+0,6 9,3 21,8 15,0
Kajcwuja / Apricot 2 11,4+0,8 8,1+£0,6 3,1+04 8,8 18,0 22,1
ApoHuja | Chokeberry 1 9,8+0,3 34+0.2 49+04 7,5 7,6 35,0
F'poxhe / Grapes 1 17,4+£0,3 16,5+ 0,2 0,8+0,3 13,4 36,7 6,1
LiBekna / Beet root 1 124+0,4 79+0,3 3,1+04 4.8 8,8 111
Laprapena / Carrot 1 9,704 6,9+0,2 24+0,3 3,7 6,8 8,6
MpousBoau oa Boha
Fruit-based products

o eealapeiutl 2 149:0.2 8,8+0,1 0,9+0,1 1,5 11,6 6.1
Chokeberry juice
CyBe kajcuje | Dry apricots 3 63,0+2,4 53,6 +1,9 7011 7,3 17,9 7,5
CyBe wrbuse / Prunes 2 64,0 + 3,1 38,0+ 3,0 7013 7.4 12,7 7,5

MpousBoau op nospha

Vegetable-based products
e R M 1 6103 380, 2,0£0,2 23 4.2 7.1
Pasteurised beet root
LipHe opgropyeHe cToHe
MacrnuHe y cnaHoM pacTBopy 2 36+14 0,3+0,1 31+11 0,4 0,1 3,3
Black debittered table olives in brine
3eneHe oAropyeHe CToHe MacrnvHe
Ca KOLUTULIOM y CITaHOM pacTBOpY
Green debittered table olives 3 Eh/ E3 0 Ore3 0k EHUEE L 0.1 e
in brine, with pits
MacTepu3soBaHe 3eneHe
opropyeHe CTOHe MacnuHe 1 3,9+0,2 0,2+0,1 3,7+0,3 0,5 0,1 4,0
Pasteurised debittered green table olives
HGCTep.VI3OBaHI/I LaMMUH0HN pe3aHun 1 31403 0,6 +0,1 16402 0.4 0.2 1.7
Pasteurised chopped mushrooms
®depMEHTUCAHM LAMNUHOHU pe3aHu 1 28403 0201 16403 0.3 0.1 1.7
Fermented chopped mushrooms
Crtepunucanu nacysb / Sterilized beans 3 11,8+23 1,0£0,3 3,7+1/1 9,1 21 26,7
CTepunucaHo co4MBo ca
popaTtkom nospha u 3aunHa 1 10,4 £ 0,4 1,56+0,2 39+0,5 8,0 3,3 27,9
Sterilized lentils with vegetables and spices
GBI LG bzl 21D 2 101+14 0,4£0,1 51£0,9 7.8 0,8 36,4

Sterilised chickpeas

+  Cappxaj yribeHux xugpata = 100-(mactu+npotenHu+enara
+neneo). MNMogauwn 3a Bnary, neneo, MacT U NPOTEUHE HUCY
npegcraerbeHun y tabenu.

*  YX: yrmbenun xvgpatu; PY: pedepeHTHM yHOC; nopuuje: Bohe
=200 g; nosphe = 100 g; cyweHo Bohe = 30 g; npon3Boau og
MacnvHa v wamnmkioHa 30 g; kyBaHe nerymuHose = 200 g

*  PY 3a¥YX: 260 g/naH; 3a wehepe: 90 g/aaH.

» [penopyka 3a yHOC BriakaHa: 28 g/gaH.

e Carbohydrate content = 100-(fats+proteins+moisture+ash)
Data for moisture, ash, fat and proteins are not presented
in the table.

e CH: Carbohydrates; RI: reference intake; servings: fruit =
200 g; vegetables = 100 g; dried fruit = 30 g; olive and mush-
room-based products = 30 g; boiled legumes = 200 g.

* Rl for CH: 260 g/day; for sugars: 90 g/day.

*  Recommended fibre intake: 28 g/day.
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MpadmkoH 1. OgHoc yrrbeHnx xvapata u Bnakada. (OgHoc je
n3padyHat 3a cBaky rpyny HamupHuua, AerbereM 36upa cBux
YKYMHUX yribeHnx xuapata (y g/100 g) ca 36Mpom CBUX YKYMHMX
BnakaHa (y g/100 g)

Chart 1. Carbohydrate to fibre ratio. (Ratio was calculated for
each group of foods, by dividing the sum of all total carbohydrates
(in g/100 g) with the sum of all total fibres (in g/100 g).

30 35

Bohe n noephe
Fruits and vegetables

Mpouseoau o Boha
Fruit-based products

Mpoussoau og noepha
Vegetable-based products

Benu xne6
White bread

WHTerpanHu xneb
Wholegrain bread

MNekapcku npoussoam
Baked goods

®UHM NeKapcku NpousBoau
Fine bakery wares

CHek npou3Boau
Snacks

Kog mpousBoga opf xuTa noctoju Benuka mehycobHa pa-
3nuka y cagpxajy BnakaHa (1,3-5,2 g/100 g) u wehepa
(0,4-20,9 g/100 g), a ogHoc YYX:YB, ocum kop nHTerpan-
Hor xneba, je Behu og 10:1. Kog nekapckunx u pmHux ne-
Kapckunx npoussoga, ogHoc YYX:YB Behu je og 25:1. Osu
Npoun3Boan Umajy 1 H13ak % npenopyyeHor yHoca 3a Bnak-
Ha no nopuujn (4,6-8,9%), a Bucok % PY 3a YX (13,0—
22,8%). Ko yokonaga nocToju Benuka pasnuka y cagpxa-
jy wehepa y 3aBrucHOcTU og % kakaoa (20,3-52,4 g/100 g),
a camum TMM 1 pasnnunt % PY 3a wehepe (9,0-23,3%).

In cereal-based products, there is a large difference in fibre
(1.3 = 5.2 g/100 g) and sugar (0.4 — 20.9 g/100 g) con-
tent, and the TCH:TF ratio is higher than 10:1 except for
wholegrain bread. For baked goods and fine bakery wares,
the TCH:TF ratio is higher than 25:1. These products also
have a low % of recommended fibre intake per serving (4.6
— 8.9%) and a high % of Rl for CH (13.0 — 22.8%). When
it comes to chocolates, there is a large difference in the
sugar content depending on cocoa % (20.3 — 52.4 g/100
g), which also means a large range of RI % for sugars (9.0
— 23.3%).
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Tabena 3. Cagpxaj ykynHux yrieHux xuopara, enakaHa v wwe- Table 3. Content of total carbohydrates, fibres and sugars in
hepa y nekapckum, OMHUM NeKapcKMM, CHeK npoussoaMma u'y baked goods, fine bakery wares, snacks and cocoa-based prod-
npovssoammMa Ha 6a3u kakaa 1 npoueHar of pedepeHTHor yHoca  ucts and percent of reference input in a serving

y Nopuuju 3a cepBupan-e

Mpenopyka
yHoca 3a
BnakHay %
Recommen-
dation for fibre
intake in %

y v % PY 3a

KynHU KynHa yX wehepe

YKYnHU yribeHu wehepu BraKHa o
% RI for % RI for

xuapatu g/100 g g/100 g g/100 g CH
Total carbohy- Total fib S
Total sugars Qe e
drates g/100 g
9/100 g 9/100 g

% PY 3a

Ha3uB y3opka

Sample name

Ha nopumju 3a cepeupame

per serving

Mekapcku npoussoau
Fruits and vegetables

Benu xne6 | White bread & 512+1,8 0,5+0,2 2,2+0,2 59 0,2 2,4
WHTterpanHu xne6 / Wholegrain bread 3 451+24 0,4+0,2 52+1,2 52 0,1 5,6
Bypek / Burek 2 29,6 £ 1,6 0,6+0,2 1,3+£0,3 22,8 1,3 8,2
Wrpyana / Strudel 2 51,3+ 2,1 20,5+2,9 1,3+0,3 19,7 22,8 4,6
flyk-eHo Neumso ca Bullk-oM 2 51,225 20,934 1,6 +0,4 19,7 23,2 56
Filled pastries with cherry
Xy-xy ca cycamom / Puff pastry with sesame 1 33,9+0,8 1,0+£0,1 2,0+£0,2 13,0 1.1 71
MuTa ca cupom / Cheese pie 57,0+ 0,9 25+0,2 2,0+0,3 21,9 2,8 7.1
BakuH konau / Soft biscuit 2 49,1+1,3 17,9+2,3 25+04 18,8 19,9 8,9
®DUHM NeKapcku NpousBoau
Fine bakery wares
Cnatku kekc | Sweet biscuits 1 53,1+0,8 28,2+0,4 3,1+0,5 8,2 12,5 4,5
Tpajro cnako neunso 1 68,5+ 1,2 39:04 1,904 10,5 1,7 2,7
Shelf-stable savoury pastries
YajHo neumBo / Tea biscuits 1 67,3+1,0 29,6 +0,3 26 +0,5 10,4 13,2 3,7
CHek npousBoam
Snacks
EkcnanAMpanm NpoussoR oA Nupuk«a 2 57,9+4,3 213+151  49+21 8,9 95 7,0
Expanded rice products
Yunc / Potato chips 1 53,1+0,7 0,5+0,1 41+04 8,2 0,2 59
LCLOTSI AT DL 2 20,2413 4005 7,2+0,6 3,1 1,8 10,3
Roasted peanuts — salted
MpousBoamn Ha 6a3u kakaoa
Cocoa-based products
MneuHa yokonapa / Milk chocolate 1 59,1+1,5 52,4+0,9 34+0,7 9,1 23,3 4,9
70% TamHa yokonapa / 70% dark chocolate 1 46,2+1,3 243+0,3 10,1 0,6 71 10,8 14,3
80% TamHa Yokonana / 80% dark chocolate 1 40,1+0,7 20,3+0,2 11,1£0,5 6,2 9,0 15,9

*  Cappxaj yribeHux xugpata = 100-(mactu+nporenHu+enara ¢

+neneo). Mogaumn 3a Bnary, neneo, Mactm n npoTenHe HUCy
npeancrtaB/beHN y Tabenw.

Mopuwje: kpuwka xneba = 30 g; 6ypek = 200 g; ocTtanu ne-
kapckn npoussogn = 100 g; UHM Nekapcky NPOU3BOAM;
CHek npoussoau; Yokonaga = 40 g.

PY 3a YX: 260 g/naH; 3a wehepe: 90 g/naH.
Mpenopyka 3a yHoc BnakaHa: 28 g/aaH.

Carbohydrate content = 100-(fats+proteins+moisture+ash)
Data for moisture, ash, fat and proteins are not presented
in the table.

Servings: a slice of bread = 30 g; burek = 200 g; other baked
goods = 100 g; fine bakery wares; snacks; chocolate = 40 g.
RI for CH: 260 g/day; for sugars: 90 g/day.

Recommended fibre intake: 28 g/day.
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Ouckycwnja

Y oBom pagy oapeheHun cy cagpxaju yKynHUX BrakaHa u
YKynHux wehepa y HamvpHuLamMma Koje Ccy Haj3acTynsibe-
HWje y ucxpaHu ctaHoBHuwTBa y Penybnuum Cpbuju. Uc-
nMTUBamE je 0OyXBaTWUIO KaKO Y30pKe y CBEXEM CTaky
Tako un npepaheHe, 0OQHOCHO Haj3HaYajHWje NpeacTaBHUKE
HEKONMKO rpyna HamupHuua. YX cy Beoma 3acTynibeHu
Yy UCXpaHU 1 BeOMa je OUTaH hKXOB cacTas, Tj. Aa Nn cy
Op3oanrecTMdnnHM, CnopoamrecTMbMnHM unNu npegcra-
BIbajy 3Ha4ajHy KOnuMuuMHy BriakaHa, 36or 6pojHux gokasa-
HUXx edoekaTa Ha XpOHUYHE He3apasHe bonecTtu [2-5, 21].
HamupHuua koja cagpxu Benuky KonvunHy YX u koja ce
TpaguLUMOHaNHO KOPUCTM Y UCXPaHW Ha OBUM MpocTopmMMa
je xneb. Ha ocHoBy ,McTpaxuBara 3gpaBrba CTaHOBHM-
wtBa Cpbuje n3 2013.” BMWE OO MOMOBMHE MCMMTaHMKA
(59,5%) y mcxpaHu KoOpuCTu MUCKIbyuMBO Benu xneb, AoK
21,8% KkOH3ymMupa UpHWU, MHTErpanHu unm octane BpcTe
xnebosa. Ose BpcTe xneboBa nmajy apyradmju HyTpUTMB-
HW cacTaB, a u Behy KonuuvHy BnakaHa og 6enor xneba.
To cy nokasanu n ekcnepuMeHTanHu pesyntatu Koju cy
nobunjeHn. MNpernegom nutepatype yodasa ce aa je gobu-
jeHa BpegHocT 3a 6enu xneb y carnacHocTu ca nogauuma
Koje Ccy usHenu octanu uctpaxusauu (2,5; 2,4; 2,5 g/100 g,
penom), OOK Cy ce pe3ynTaTtu 3a UHTerpanHu xneb sHavaj-
HO pasnukoBanu of fobujeHnx [23—25]. Pasnor mory 6utn
pasnuunTe pelenTtype y npunpemu xneba, TavyHuje pasnu-
4MT nNpoueHaT uHTerpanHor 6pallHa koju ce goaaje. 36or
OBUX Nnofartaka Beoma je 3HavajHa nHdopmalmja o cagp-
Xajy YKyMHUX OnjeTHMX BrakaHa y ysopuuma xneba koju ce
Hanase Ha TpxuwTy y Penybnuum Cpbuju. NogaTtak ga nu
xneb npeAcTaBrba M3BOP BrakaHa je 3HadajaH, He camMo
300r HeroBor TpagvumMoHanHor KoH3ymupara, Beh n 36or
€KOHOMCKOT epeKkTa, a TO je HMCKa LieHa Y OQHOCY Ha OCTa-
ny xpaHy. Ynopehusatu gobvjeHe pesynrtarte 3a nekapcke
npou3Bofe ca NUTepaTypHUM je BeoMa TeLLKO, jep Cy TO
BeoMa peTKM nogaum Koju Hajuyelwwhe n He NnocToje, a camu
nekapcky MPOuM3BOAM Ce pPas3nuKyjy no CBOM cacTasy, jep
pasHe KynType y CBETY KOje UX KOPUCTE Y UCXpaHWN umajy
CBOjy KapakTepucTuyHy peuenTypy. Cagpxaj ykynHux sna-
KaHa Kof, dMHMX NEKapCKMX 1 Kog CHEK Mpou3Boaa Takohe
y BEMUKOj Mepu 3aBucu of ynoTpebrbeHor 6paluHa, kao u
oA cyweHor Boha 1 pasHux nysweka koja Mory Aa nosehajy
HMXOB cagpKaj. Hawwm pesynrtatu 3a cagpxaj BrakaHa Koz
TpajHOr cnaHor neumsa Cy CrMYHM OHMMa KOju Cy MpOHa-
wnn MeHesec n capagHuum, 2016. (2,0 g/100 g), ook cy 3a
y30pKe Kekca dunu HewTo Hwxku (4,6 g/100 g) [27]. Nako y
OBOj rpynv CBW y30pLUM UMajy 3a caapxaj yKynHUX Briaka-
Ha BpeaHocT Behy oa 3 g/100 g 1 npema npenopykama o
JeKkrnapucary MOry ce CBpcTaTu y rpyny ,M3Bopu BrnakaHa”
[19], Ha ocHOBY BenuunHe nopumje (Koja je kog oBMX Npo-
n3soga oko 40 g/oaH), Ta BpegHocT je ganeko Hmka. Oa
XpaHa CafpXu BMCOK NpoLeHaT MacTu 1 Hajyewwhe BUCOK

Discussion

In this study, the total fibre and total sugar content of food-
stuffs that are in common use in the diet of the Serbian
population were determined. The study encompassed both
fresh samples and samples of processed foods, i.e., the
most prominent examples of several groups of foodstuffs.
CHs take up a large share of the diet and their composition
is very important —i.e., whether they are quickly digestible,
slowly digestible, or if they have a large quantity of fibre,
due to the well established effects on chronic non-com-
municable diseases [2-5, 21]. A type of food that contains
a high quantity of CH and is traditionally used in this re-
gion is bread. Based on the research entitled “Study of
the health of the population of Serbia in 2013”, more than
half of the respondents (59.5%) used solely white bread,
while 21.8% consumed black, wholegrain or other types of
bread. These types of breads have a completely different
nutrient composition and a higher quantity of fibres than
white bread. This was also shown by the experimental re-
sults obtained. Literature review reveals that the value ob-
tained for white bread is consistent with the data reported
by other researchers (2.5, 2.4, 2.5 g/100 g, respectively),
while the results for wholegrain bread differed significantly
[23—25]. This can be due to different recipies used to make
bread, i.e., different percentage of wholegrain flour used.
This is why it is very important to have the data on the total
dietary fibre content from breads available on the Serbian
market. Information on whether bread is a valuable source
of fibre is significant not only due to the fact that it is tradi-
tionally consumed, but also due to its economic effect, i.e.,
due to its low cost compared to other foods. It is very hard
to compare the results obtained for baked goods with data
available in literature, as these data are scarce, often com-
pletely missing, and the baked goods themselves differ in
their composition as different cultures have different, par-
ticular recipes for goods they use in their diets. The total fi-
bre content in fine bakery wares and snacks also depends
on the type of flour used, to a large extent, as well as on the
dried fruits and fillings that can drive the values up. Our re-
sults for fibre content in shelf-stable savoury baked goods
were similar to those that were reported by Menezes et al.
in 2016 (2.0 g/100 g), while the buscuit samples showed a
somewhat lowever value (4.6 g/100 g) [27]. Although all the
samples in this group had total fibre content exceeding 3
g/100 g and, according to the labelling recommendations,
they could be classified as “fibre sources” [19], based on
the serving size (which, for these products is about 40 g/
day) this value is by far lower. This food contains a high
percentage of fat and, most frequently, high percentage of
trans fatty acids [28], meaning that it is not listed in the rec-
ommendations [29]. These products used to be exclusively
classified together with groups with medium and high Gl
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npoueHaT TpaHCMacHUX kucenvHa [28], Tako Aa Huje Ha
nucTn npenopyka [29]. Hekaga cy oBY NPoOn3BOAM UCKIbY-
YMBO OMNKU CBPCTaHW y rpyny ca cpeamwuM Unin BUCOKUM
"N, ann npema UHTepHauuoHanHoj Tabnuum Kojy cy npea-
CTaBunun y cBoM pagy ATKUHCOH 1 capagHuum, 2021, mory
na oygy n ca Huckum . To je noTBpga Aa ce nosehana
CBECT, Kako npomsBofada Tako W Kynaua, 3a Mpou3BoAa-
Y U YHOC HaMMpHULA KOje Cy HampaBrbeHE 0f CUpPOBU-
Ha koje cy borate unu cy n3sop BnakaHa. Ca Huckum M
Cy W nerymmHose, HammpHuue Koje cy borate CnoxeHum
YyITbeHMM Xugpatuma, nocebHo HecBapibUBMM CKPOOOM
(HecBaprbmBK ckpob ce He arncopbyje y TaHKOM LpeBy, a
y oebenom upeBy ce BuLIE UK Make hepmeHTuLe). Ko-
puwhere nona nopumje/gaH neryMmHo3a yMecTo CriudHe
nopuuje jaja, NMpuUH4a Ny Ne4YeHor Kpomnupa je NoBesaHo
ca CMakeHuUM pu3nkom o nojase AMT2 [31].

3a uvcxpaHy, nopen Tora LUTO Cy HEOMXOAHE HaMUpHULE
BMCOKE eHepreTcke ryctmHe (Kao LUTO Cy rope MOMEHyTU
npon3Boan Ha Gasu xuTa, NeryMmMHoO3e), HEOMXOOHE Cy U
HaMUPHULLE HUCKE eHepreTcKke rycTuHe, rae cnajajy yrnas-
Hom Bohe n nosphe n npounssogun of nospha 6e3 ckpoba.
AHanM3om cMo NOTBPAUNN Aa Cy OBE HAMUPHMLE Mpe cBe-
ra U3BOpu BriakaHa, anu n ga sohe cagpxuv sehe konmunHe
wehepa, na je HeonxogaH onpes NPUIIMKOM KOH3yMupara
Oa ce He 6u yHena Benuka konu4dvHa wehepa [9].

3akrby4ak

HoBe TpeHOoOBe y MCXpaHWU je HEOMNXOAHO CTanHo npartu-
TV 1 npunarofasaTty 3gpaBum HaBukama. 3Hajyhu ecbekte
XpaHe Tj. MakpoHyTpuWjeHaTa, rae npunagajy v BnakHa u
wehepwu, Moxe ce gohu Ao yHoca ogroapajyhmx konu4u-
Ha Koje Cy aflekBaTHe 3a OfpXXaBar-e 3[ipaBrba W1 nosesa-
He Cy Ca HUCKMM PU3NKOM oA ogabpaHnx XpOHUYHKX Borne-
cTn. 3aTo je oA MHTepeca nogusake CBECTU O TOME Koje
HamupHuue Tpeba KOH3yMUpaTu 1 Koju je 3Hayaj hUxXoBor
yHoca. 3ameHuTy XpaHy Bucokor 'Vl ca oHoM ca cpegrum
unum Huckum NN, Tj. KOH3yMUpaTh XpaHy ca CMareHUM ca-
apxajem wehepa 1 nosehaHoMm KONMMYNMHOM BriakaHa.
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values, but according to the International Table presented
by Atkinson et al., 2021 in their paper, they could also be
low-Gl. This is confirmation that the awareness has been
raised, both among producers and among buyers, for the
production and consumption of foodstuffs made from raw
materials that are rich in, or are sources of fibre. Low Gl
is also found in legumes, food that is rich in complex car-
bohydrates, especially non-digestible starch (non-arguable
starch is not absorbed in the small intestine, and is more or
less fermented in the colon). Consumption of half a serving
of legumes per day instead of a similar serving of eggs,
rice or baked potatoes, is linked to reduced risk of DMT2
emergence [31].

In addition to energy-dense foods such as the aforemen-
tioned cereal-based products and legumes, foods of low
energy density are also needed in the diet, including fruits,
vegetables and products made from non-starch vegeta-
bles. Our analysis has confirmed that these foodstuffs are
primarily a source of fibre, but that fruits also contain larger
quantities of sugar, so caution is needed to prevent a high
sugar intake [9].

Conclusion

New dietary trends should always be monitored and adapt-
ed to healthy habits. Knowing the effects of food, i.e., mac-
ronutrients, including fibre and sugars, it is possible to
determine the quantities that are suitable for maintaining
health, which are linked to a low risk from selected chronic
diseases. It is thus of interest to raise awareness on what
foodstuffs should be consumed and what is their signifi-
cance. High Gl foods should be replaced with foods with
medium or low GI, i.e., food with lower sugar content and
higher fibre content should be given preference.
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