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INFLUENCE OF PRESERVATIVES ON QUALITY
ELDERFLOWER SYRUP (Sambucus nigra..)

Minela .DPHQMDNRBYQGDQD +DGAaLuU 6DPUD .XOLU 6HOP

Pharmacy and medical facultjés$niversity of Travnik 6 ODY ND *D Y URZJPravik, Bokia andHerzegovna
Original scientificpaper
Summary

Elder plant latSambucus nigré. (Adoxaceagis a shrub height up to 7 m (rarely to 10 m) with numerous vertical shoots tha
grow next to each other from the base. This plant has a great use in traditional enbd@zdnise it has a wide range of
activities such as animflammatory, especially for respiratory tract infections, antiviral, antibacterial, laxative, diuretic,
antioxidant and many others. For research purposes elderflowers were collected from figatdd@ations (Tuzla, Travnik,
Tuzla, Zenica and Zivinice) and the syrup was prepared according to traditional recipes. The first analysis of samples
performed after immersing the flowers in water and left them at room temperature for 24 hourbevédeand analysis was
performed after the addition of sugar and citric acid under the same conditions. The analysis included chemical
microbiological methods. From a microbiological point of view it has been shown that the addition of presendiives re
the number of bacteria, and that such syrup is safe for consumption. Chemical analysis showed the syrup called after trec
reduces their significant properties but is still suitable for use.

Keywords:antioxidant activity, anthocyanins, CFU /,nscherichia coli coagulaseositive staphylococci, sulphite reducing

clostridia
Introduction

Elder plantlat. Sambucus nigrd.. (Adoxaceae) is
significant medicinal plant and natural resources of
this area and has always been known in folk
medicine.lIt is a shrub height up to 7 m (rarely to 10
m) with numerous vertical shoots that grow next to
each other from the bagétkinson andAtkinson,
2002). The leaves are opposite, odd pinnate
composedsaw toothserrated bright greencollared
with unpleasanbdour, up to 30 cm in length *UOL U
2005). The flowers are yellowiskwvhite, small, form

a large thyroid inflorescence with strong and pleasant
odaur. Flowering time is in May and June, and the
fruits ripen in September. The fruits are dark purple
berries roundedjuicy stone berries3-5 mm in
diameter grouped in large bunché#sgyrows in sunny
places or shade, on the edges of the wet forest, near
villages and neglected places. It fam® the wetter
and deeper sandy and clayey s@Gibdet (2000) i
*UOLU ). Itis widespread in tharea of Europe,
Asia, North America and North AmericdJse of
Elder plant in folk medicine and cooking has a long
tradition. It is also used in horticulture, pharmacy and
is a significantbio indicator Parts of plants that are
in use are the leaves, flovge ripe fruits and bark.
Medicinal properties of Elder plant has a wide range
of activities such as aninflammatory, especially for
respiratory tract infections, antiviral, antibacterial,
laxative, diuretic, antioxidant and many ott{Barak

“Corresponding authosisic.minela@hotmail.com

et al.,, 20@; Gorchakova et gl 2007 ZakaryRones

et al, 2004 PoolZobel et al 1999. Besides juice
and concentrates, elderberry fruits may be used for
the industrial production of jam, jelly, desserts, wine,
cakes, candies and colouring of mixed juices.
Elderbery juice also contains many primary
metabolites including various sugars and organic
acids. Fruit extracts, containing phenolic compounds,
are characterized by higher antioxidant activity than
many isolated pure phenolic compounds or vitamins

Materials and methods
Sample collection and preparation of syrup

Elder flowes (Sambucus nigra..) were collected

from 5 different locations and altitudes the area of

Bosnia and HerzegovinéTable 1) Samples were

collectedat the same amount and at the same tio

HQVXUH FRQILGHQWLDO DFFXUD

for 24 hoursElderflower syrup is prepared according

to traditional recipes:

X 1520 of flowers was immersed in 1.5 | of water
and stored for 24 hours at room temperature
after which time sampgewere taken for the first
analysis.

X The rest of theygup wastreated with500 g of
sugar and 5 gitric acidsand again stored at
room temperature for 24 hours and ganples
were taken for analysis second time.


mailto:sisic.minela@hotmail.com
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Table 1. Sampling localities
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No. LOCAL ITY Altitude (m)

1. %XJRMQR .DUD 550

2. 7UDYQLN 90D3 1900

3. 7X]OD OROXA&ND 250

4. Zenica (Kopilo) 320

5. ALYLQLFH /LW 300
Chemical methods of analysis Erlenmeyer flask with 180 ml of sterile

physiological solution we added 20 ml of an

Chemical analysis are generally included untreated juice, and fieit on the magnetic mixer
parameters such as pH value, whiclas for 15 minutes to homogenize the sample. After
determined pantiometrically, turbidity was sample prepaation, under sterile conditions, with

determined directly in theturbidimeter and
expressed iNephelometric Turbidity Unit NTU
units), electrical conductivity was measured on the
conductivity meter and the densityasdetermined
using a pycnometer In addition to general
parameters were determined and anthocyanins
(total and monomeric) with pH differential method
where a certain volume of the sample was
transferred to a volumetric flask of 10 &mwvhich
are then dilute to the mark with 0.025 mol/l buffer
of potassium chloride and 0.4 mol/l buffer of
sodiumacetate.After 15 minutes the absorbance
was measured at 520 nm and 700 nm and the
calculated value of anthocyanin expressed in
mg/mL. The antioxidant activity of the samples
was determined using 8. test (level of
neutralizing HO; - "H20, scavenging" depending
on the concentration of extracts) (Ruat al.,
1989. The solution of H,O, (0.6 cn?f) with
concentration of 40 mmol/l was added to extracts,
after incubation for 10 minutes at a dark place
absorbance as measured at 230 nm and further
calculation is derived value for neutralization
capacity HO..

Microbiological method®f analysis

Microbiological analysis was performed before and
after the addition of sugar amwdric acidswho serve

as preservativeaccording to traditional recipe.

The analysis was performed on the following types of
bacteria:

Escherichia coli

Coagulase positivBtaphylococcus aureus
SulfitreducingClostridia,

4. The total number of bacteria.

1.
2.
3.

Samples for analysis were preparedden sterile
conditions in a laminar with air flowln sterile

a Bunsen burner we have prepared a decimal
dilution of the sample, and a nutrient medium that
we used for the isolation of different types of
bacteria.Escherichia coliwas analyzed from the
dilution sample by transfeing 1 ml of the sample

in 15 ml of sterile nutrient medium Brilliant
Green Bile 2% Broth (Hi Media Laboratories),
DQG LQFXEDWHG DW Coféduldse U
positive Staphylococcus aureuand sulfitreducing
Clostridiumare also analyzed from the -16ilution,

and seeded in salt broth and iron sulphite agar, and
DOORZHG WR LQFXEDWH IRU
number of bacteriavasanalyzed in 1 ml of sample
dilution on basic agar. The procedure was repeated
in the same manner and under identicanhditions

for all samples.

Results and discussion
Results of chemical analysis

The general parameters (Table 2) chemical
analysis is mainly decreasing after treatment with
a preservative such a pH value before treating
showed mild acidic medium whilafter treatment
decreased considerably and shows a very acidic
medium.The turbidity ad electrical conductivity

of samples were also decreased after treatment
with sugar and citric acid. The only general
parameter thatvas increasedwas thedensity of
sanples. These changes were expected due to the
addition of sugar anditric acids The higgest
density was measured ima sample from the
Travnik locality. We assumehat the reasorior
thatis the high altitude at which theample was
pattern is picked and ol pollution in thr
sampling area.

KR XL
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Table 2. Generatechnologicaparameters odinalyzedsamples before and aftidre treatment withsugar and citric acids

Electroconductivity - Density
pH 6 Turbidity (NTU) (glen)
n W [%2] w @ [%2] w @ [%2] w W (%]
c c 2 c c > c o c > c @ c 2
2/ §s 88 | §¢ 88 | €S 88 o 8%
No. S S = - g S ® > 2 =3 =2
S| %8s |83 85 35 8z | 3% 8= 83
o o o o @ o o [=% o ® o
O a',c- o) 8 o a',c- o 8 o 'Q_)'_ (@] g_ O og—)r (@] g_
Eﬁg Fa E"g =" gﬁg g E:'CBD g o
3 o= =3 =3 o= o o=
22 85 82 3% 82 85 82 |33
a s ao | aif 2o 2% 2o @ ai | a9
w = (72 wn = 2] oy w wn = (7]
(o]
£
1. S 6.62 3.76 3180 1019 735 59 10200 | 1.1868
@
=
<
2. z 5.89 292 3620 914 81 774 10135 | 1.1938
=
<
3. E 595 343 5210 1646 153 150 10212 | 1.1630
8
4. 'g 553 317 3690 560 789 585 11830 | 1.1830
N
-
5. Z 6.19 3.20 4140 1042 956 905 10200 | 1.1850
Ho]

The amount of anthocyaniwas increased after the
treatment (Fig 1). The highest amount of
anthocyanins before treatment shows a sample from
Bugojno while after the treatment pattern of Travnik.
According to previous research, higher amounts of
anthocyanins include elderberry (Gali2007). An
important application is their antioxidant activity,
which plays a key role in the prevention of

diabetes 0 XMLU HW DO $QWKRI
antioxidant, antinflammatory, anticancer,
antidiabetic,oedematous, have the effect of capillary
permeability, aéhg hepatoprotectiveantibacterial,
radioprotective, immunomodulatory, inhibit herpes
virus, influenza virus, the protective function of
endothelial cells in comparison to the various stress
agents (Pascual and Sanches, 2008roizer and

neurological and cardiovascular diseases, cancers and Cliffprd, 2010)

Fig. 1. Comparative displagf anthocyanin contertefore and aftethe treatmenbf syrup with sugar and citric acids
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Antioxidants as important parameters are the name of indicates that a greater amount of antioxidants in the
the syrup is decreased after the treatment, which syrup have no sugar and citric acids (g

Fig. 2. Impad of sugar/citric acid treatment on antioxidant activity of analyzed syrups

Results of microbiological analysis caused the lysis of bacterial celghich resulted that

in the samples completely left out the growth and
The results of microbiological analysis 8mbucus development of microorganisms
nigra L. flowers before and after addition of sugars From Table 3 we can clearly see that all the samples
andcitric acidsin water are showin Table 3. Based before treatment with sugar and citric acids were a

on what we can see that the acidification of the suitable medium for the growth and development of
environment witha citric acids and added sugar all tested species of bacteria.

Table 3. Comparison show CFU / ifilColony Forming Unitspf the testedbacterial strains in syrup Sambucus nigyeup

E coli Sulphite reducing | The total number Coagulasepositive
’ clostridia of bacteria Staphylococcus aureus
Determined ofCFU/ml
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Fig. 3. Number of bacterial colonies from the syrup before treatment with sugar and citric acids,
determhed on selective nutrient media

FromFig. 3 we carclearly observe thatamples from
the Travnik localityhave thelargest number oE.

coli colonies grown on VRBG medidn samples
from the area of Tuzla were established the total
number of bacterial colonies in most, even 689 CFU /
ml. With increasing colonies oE. coli that have a
characteristic purple colm on VRBG medium,
colonies are pigued under sterile conditions and
biochemical characteristics were analyzedh
Klinger's double sugar piqued colonies Bf coli.
were sown by pricking and zigzag movements on the
slant agar.Simmons citrate, and peptone for the
reaction with an indole were also inoculated with the
isolated bacterial colonies and left to incubate for 24
KRXUV DW fé&

In the analyzed samplegere not detectemhcreaseof
Staphylococcus aureusolonies T test has proven
the greatest statisticgllsignificant difference (p) in
the total number of bacteria in the amount of
0.004659973 when we compared the number of
bacterial colonies which grew after incubating in the
different nutritive media, from samples taken before
treatment with the sugar argitric acidsand after
treatmentlt has been found that there is a significant
difference at the level of 0.05 in the number of
bacterial species grown before and after the treatment
of juice and pH value established after the first and
the second analiss(p = 0.000308725).

In recent years, more and more we talk about natural
production, healthy food, local cuisine and the
preservation of traditional recipes. Particularly
noteworthy is the consumption of natural juices and
syrup prepared from fresh plaparts without adding
any chemicals and preservatives in order to maintain
the quality and medicinal properties. Originally it

was thought that the natural acidity of certain juices
enough to prevent the possible harmful effects of the
consumption of thes XLFHY OLKDMORY L
But studies have shown that for examkmonella
can survive in the juice of the orange and up to 3
weeks (Hodgson, 2001). The fact is that
microorganisms are everywhere around us, and so are
the plants we use in nuioh source of potentially
harmful microbes that are the natural or adopked.
coli, which is pathogenic to man is a natural
inhabitant of the intestine through whiclae€es
animals are transferred to the fruit which is why it is
important to take care ohygiene, sterilization
equipment and methods of keeping the product when
creating natural remedies. Our analysis confirmed
that untreated juice is not the safest for consumption.
Some of the traditional methods of preservation are
adding sugar, citric acidr pasteurization (Smith &
Stratton, 2007). Microbiological analysis of samples
after the addition of sugar and citric acids gave
negative results showing the efficient preservation of
the desired product and its safe use.

Conclusiors

Results of chemidaanalyzes have shown that the
general parameters decreased after treatment as wel
as antioxidant activity while the amount of
anthocyanin increasdf. we take into account all the
parameters, syrup that is prepared from a flowers
picked in Travnik 9O D) a&showed the best
properties. It is assumed that the reason for this is
higher altitude and less contamination of the plant
itself. Based on the results of microbiological
analysis, a statistically significant difference was
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found in the number of bactali species grown
before and after treatmeri¥licrobiological analysis
proved that the syrup after the addition of sugar and
citric acidsis safe for consumption. From the aspect
of the chemical analysis of the syrup after treatment
reduces its significarproperties but is still suitable
for use.
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Summary

Olive oil mill waste obtained after twphase olive oil extraction process was subjected to conventional liquid solven
extraction under different pH/temperature/duration conditissing different types of foedrade solvents. The independent

varables were: solvent type (ethanol percentage), extraction temperature (P&

H[WUDFW LRQ hyahdPdtl 2 Pl

10.3) of extraction solvent while the response variables were gh&tolic content and antioxidant activity of obtained

HIWUDFWYV

7KH RSWLPXP VROYHQW H[WUDFWLRQ FRQGLWLRQV

IRU SKH!

solvent, at solvent to sample ratio 5:1 (v/w). For quantification of major bi@aotive polyphenols hydroxytyrosol, tyrosol
and oleuropein in obtained extracts, fast and simpleHRPC-DAD method was developed and validated. Oleuropein was

SUHVHQWHG LQ KLIJIKHVW DPRXQWYV ZLWK DYHUDJH YDOXH RI

PJ N

Keywords olive pomaceextraction HPLC-DAD, hydroxytyrosol, tyrosol, oleuropein

Introduction

The production of olive oil, the second most important

agrosector in Europe, has increased in recent years and,

as the consequence, larger quantities of was@upts
associated with olive oil production are being disposed in
the environment (olive leaves, olive pomace and olive
mill waste water). They contribute significantly to
excessive nutrient burdens in local ecosystems and
represent ecological hazarddbérg et al., 2004 The
exploitation of olive waste from an environmental point
of view may be approached in several ways: it can be
used for energy generation; as fertilizer or solil
conditioner; as herbicide or pesticide, as animal feed or in
human consuntjpn; for residual oil recovery; for
production of various products (alcohols, biosurfactants,
biopolymers, activated carbons) and for organic
compounds recovery (pectin, phenolic antioxidants).
Most studies dealing with biological activity of olive
derived products have been focused on polyphenols as
major active constituentsOlive pomace contains
different phenolic compounds that can be divided in
several classes: simple phenols (e.g., tyroE8) énd
hydroxytyrosol (HTB)) cinnamic acid derivatives
flavonoids (e.g., apigenin, luteolin and rutin (queregtin
rutinoside)); and secoiridoids (e.g., oleuropéiE),
oleuropein aglycone and de(carboxymethyl) oleuropein
aglycone isomersidpied et al., 2007

The potential of olive biophenols (OBPs) has alsea
been recognized by competent authorities, such as
EFSA European Food Safety AuthorityExtracts
obtained from olives and olive mil wastes are

“Corresponding author: dvitali@pharma.hr

generally regarded as safe (Soni et al., 2006; Obied et
al., 2012) and reported pharmacological properties of
particular OBPs include antioxidant, anti
inflammatory, cardiovascular, immunomodulatory,
gastrointestinal, respiratory, autonomic, central
nervous system, antimicrobial, anticancer and
chemopreventive action Opied et al.,, 2012
Pharmacologically activeOBPs are abundant in
different types of olive mill wastes, however the
exact qualitative and quantitative composition of
obtained extracts is significantly affected by the type
of extraction Kumar et al., 2006Aliakbarian et al.,
2017 and extraction aaditions (time, temperature,
pressure, solvent).

The increasing use of bioactive compounds in
pharmaceutical, food and chemical industries sector
such as points out the need of finding adequate
extraction method for bioactive components from
plant materiad (Sasidharan et al., 20l1Bioactive
compounds from plant materials can be extracted by
various classical extraction techniques. Most of these
techniqgues are based on the extracting power of
different solvents in use and the application of heat
and/or mxing (Azmir et al.,, 2013 The major
challenges of conventional extraction techniques are
longer extraction time, large solvent consumption,
evaporation of the huge amount of solvent during the
process, low extraction selectivity and thermal
decompositionof thermo labile compoundd.ijque

de Castro and Gareiyuso, 1998. Therefore,
nonconventional extraction techniques such as
ultrasound assisted extraction, enzyassisted
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extraction, microwavassisted extraction, pulsed
electric field assisted extraoti, supercritical fluid
extraction and pressurized liquid extraction have
been introduced during the last two decadea(ir

et al., 2013 Those techniques have numerous
advantages, especially in terms of sustainability and
pollution prevention but can beonducted only in
well equipped laboratories and in many cases, are
demanding or not suitable for scalp. Therefore,

Santa Clara, CA, USA). Spectrophotometric analysis
was conducted on UnicamUV4  UVIS
spectrometer.

Chromatographic analysis of HTS, TS and OLE
For the chromatographic separation of HTS and

OLE a gradient elution program was used. A linear
gradient was run with flow rate of 1 ml/min. The

there is a constant need for further optimization of FROXPQ ZDV PDLQWDLQHG DW f
conventional extraction techniqgues in terms of experiments with the aid of an electronically
efficiency, selectivity and sustaibidity. The aim of controlled oven. All mobile phases were vacuum
this work was to optimize the extraction of olive  filtered through O. —P PHPEUDQH ILOWEF
pomace polyphenols, using simple solvent extraction degassed in an ultrasonic bath prior to HPLC
and only foodgrade solvents with special emphasis  analysis. For the validation of analytical method, the
set on HTS, TS and OLE as the major bioactive guidelines of the International Conference on the
polyphenols in live. The additional gb was to Harmonization of Technical Requirements for the
develop and validate simple, fast and accurate Registration of Pharncauticals for Human Use
procedure for their quantification in obtained recommend the accomplishment of linearity,
extracts. accuracy, precision, and sensitivity.

To evaluate the linearity of the methodtandard
Material sand methods solutions were prepared at five concentration levels

containing 3, 9, 27, 81 and 243 ppm of TS, HTE a
Reagents and chemicals OLE. Five replicates at each concentration were

analyzed. The linearity of the data was checked by
Folinr& LRFDOWHX UHDJHQW Jb O O Lgerfapng Glines vdeagiquaresy regression  analysis.
azinobis (3ethylbenzothiazoling-sulphonic acid) Accuracy of the method was assessed by three quality
diammonium salt), Trolox 6hydroxy2,5,7,8 control standards at three concentration leald, was
tetramethylchroma®-carboxylic acid), tyrosol (4 evaluated relative percentage error. The assay precision
hydroxyphenylethanol), hydroxytyrosol  3,¢- was evaluated by performing the assay at three levels (9,
dihydroxyphenylethanol) and oleuropein were 27 and 243 ppm) in five replicates and calculating the
purchased from  Sigmaldrich  (Steinheim, RSD values. Intermediate precision was demonstrated by
Germany). Sodium carbonatachall solvents used preparing standard stons at three levels (9, 27 and 243
throughout the experiments were obtained by Merck ppm) in three replicates on different days and calculation
(Darmstadt, Germany). All other chemicals were of RSD values. Recovery was evaluated as the ratio of
from Kemika (Zagreb, Croatia). the peak area for every substance in the spiked sample

against that of the standard. Olive pomace sarmyses
Stock standard solutions spiked at three different concentration levels. LOD was

determined by preparing a solution that produced a
Stock standard solutions of TS, HTS and OLE were response of about 3 and 10 times the baseline noise. The
prepared in HPL@rade water atL mg/mL level. solution was injected three times, and the S/N
Working standards were prepared prior to analysis by (signal/noise) ratio recorded for eaafection. Solution
diluting appropriate volumes of stock solutions with ~ concentration is considered LOD if S/N ratio is between
+3/& JUDGH ZDWHU DW D Q%L10. LOQ yagdetermined D the same mabuoemith

an S/N ratio of 1€0.
Instrumentation

Total phenolic content
For chromatographic analysis, we used Agilent Life
Sciences 120 LC Gradient System equipped with a  Total phenolic content HC) was determined
duakchannel gradient pump with degasser, spectrophotometrically according the method of
autosampler, column oven aad additionalAgilent Singleton and Rosgl1965)with some modifications.
1260 Infinity Diode Array Detector (Agilent, Santa Briefly, adequatelly diluted olive pomace extracts
Clara, CA, USA). Chromatographic separation was ( —/ ZHUH PL[HG ZLWK P/ RI Gl
performed on an Zorbax Hgse Pus C18 reversed DQG —/ RCiopRteu Ragent. After-5

SKDVH FROXPQ [ PP '

—nfnute eubatieQMB mL of 6% NaOs; was added
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to each reaction mixture and obtained solutions were
LQFXEDWHG DW f& IRU
readings were conducted at 725 nm and results were
expressed agallic acid equivalents (GAE).

TEAC assay

The TEAC (Trolox Equivalent AntioxidarCapacity)
assay reflects the ability of hydrogen or electron

absorbance was plotted against the Trolox concentration

P L GxdW dbidineds Eesuitd) BVvEX€) Felkpressed as  Trolox

equivalents (TE).
Experimental design
Fresh olive pomace, obtained by the {mw@mse

extracton process was delivered from the local clive
mill plant. Pomace samples (containing approximately

GRQDWLQJ DQWLR[LGDQWYV WR V F erydhatdtllowatduriso7gbinace) &l Golive pulp and

cation compared with that of Trolox. As described by
Reet al.(1999). ABTS radical waprepared by mixing
the equal volumes of 7 mM ABTS ari45 mM
solution of KkS0s and leaving the mixture overnight
allowing the complete development of the chromophore
radical. The reaction mixture was prepared by mixing

pits) were homogenized, frozen immediately in the
form of thin plates and used for the development and
optimization of polyphenol extraction procedure. The
independent variables were solvent type (ethanol
percentage), extraction temperature, extraction time and
pH of extraction solventwhile the response variables

P/ Rl DGHTXDWHO"\ DEAL® XW HG/ R¥eté fotal phenolic content (TPCind antxidant

adequately diluted sample and the abapnce was
measured after 3 minutes. The quenching of initial

activity (TEAC) of obtained extracts (Table 1).

Table 1.Variables used in the process of the optimization of the extraction procedure

OPTIMIZATION VARIABLES

INDEPENDENT VARIABLES

RESPONSE VARIABLES

SOLVENT TYPE
(water, 40% EtOH, 60% EtOH, 80%tOH, 96%
EtOH)
TIME OF EXTRACTION
(30 min, 60 min, 120 min, 300 min, 24 h

TOTAL PHENOLIC CONTENT
(mg GAE/Q

TEMPERATURE
(URRP WHPSHUDWXUH

ff&

pH
(2,6,8.5,103

TEAC ANTIOXIDANT ACTIVITY
(mg TE/Q

Extracts obtained wer optimized conditions were

analyzed for total phenolic content, tyrosol,
hydroxytyrosol and oleuropein conterand TEAC
Chromatographic method for determination of

hydroxytyrosol, tyrosol and oleuropein in obtained
extracts was optimized and validai@ctording to ICH
guidelines ICH, 199§. For HTS, TS and OLE
determination, olive pomace extracts were fredris
immediately after extraction, dissolved in adequate

H[SUHVVHG XVLQJ S YDOXHV 7X
0.05). Analyses we conducted using Prism
GraphPad software (GraphPad Software, Inc., USA).

Results and discussion

Influence of different extraction parameters on TPC
andTEAC

volume of HPLGgrade water] LOWHUHG WKUR XAK olive peflace extracts contained significant

membrane filteend subjected to PLC analysis.
Statistical analysis

All analytical measurements were conducted at least
in triplicates; the results were averaged and presented

amounts of polyphenolic compounds and showed
antioxidant activity; however, obtained TPC and
TEAC values differed significantly depending on the
solvent polarity, pH and the duration and temperature
of extraction. The influence of solvent on TPC and
TEAC is presented in FidgL. Obtained results showed

DV PHDQV “ VWDQGDUG GHYLDWLEG shafR@diy Higher | TRD EAIEAE Hvere

ANOVA and postKRF 7XNH\TV WHVW ZldhidiheK Vo GusMgR ethanulater

compare signitant differences in the values of
response Vvariables depending on the vesu

composition and pH, extraction time and extraction
temperature. Statistically significant influences were

mixtures in
comparison to pure water or 96% ethanol (p<0.05).
Observed differences between TPC ai@&AC
content in extracts with 60% 40% or 80% ethanol
were not statistically sigficant (p>0.05).
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Extractions using different volume fractions of of extraction and applied temperature. Obtained
ethanol in water were used for the subsequent results are presented in Fig. 2.
optimization of extraction procedure in terms of time

ab.golumns marked with the same letter belong to the same statistical group (p>0.05). Extractions were performed
DW S+ E\ VKDNLQJ WKH PL[WXUHV DW f& USP IRU PLQ 6DPSOH '

Fig. 1. Impact of the solvent type on the TR&) and ABTS antiradical activity (B) of olive pomace extracts

abqata marked with the same letter belong to the same statistical group (p>0.05). Extractions were performed
DW S+ E\ VKDNLQJ WKH PL[WXUHV DW fo&olvént fatio was W:4. PLQ & ' 6DPSC

Fig. 2. Impact of extraction time (A, B) and temperature (C, D) on the recovery of total phenols
and ABTS antiradical activity of pomace extracts

10



'XEUDYND 9L W D/GOLYENT EXARMCDION AND (2017) 6 (1)7-14

By increasing the time of extraction from 30 to 120 min
resulted with significanincrease of polyphenolic content
and antioxidant activity of obtained extracts for each
investigated solvenEurther elongation of the extraction
process to 300 min did not contribute to the efficiency of
the extraction process, while after 24 h exivact
significant decrease of TPC af@&AC was observed
(Fig. 2A, Fig 2B). Observed decrease in the extraction
yield is probably due to degradation of polyphenolic
compounds caused by hydrolysis, internal redox
reactions and polymerizationAlbnso-Salcez etal.,
200]). Under the same extraction conditions, TPC and
TEAC were comparable for all investigated extraction
solvents (40%, 60% and 80% ethanol). Obtained results
are consistent with the trends reported by Aliakbaetan
al. (2011) who concluded that ghprolongation of
extraction time from 15 to 90 min significantly improves
extraction of polyphenolic compounds from olive
pomace in higipressuréhigh temperature reactor, while
longer extraction times promote degradation of
polyphenols and negatively inénces extraction yields.
Similar trends were observed by Jernenal. (2010)
who optimized ultrasoundssisted solid liquid extraction
of polyphenols from olive fruit.

Extraction temperature was also found as significant
factor affecting the TPC antEAC (Fig. 2C, Fig 2D)

and the higher extraction yields were obtained at the
WHPSHUDWXUHV RI Hatvevd,Q G

efficiency of tested extraction solvents; the efficiency
of 80% ethanol was significantly lower in comparison
to 40% and 60% ethanol. Obtained réesindicate that

the major polyphenolic compounds in olive pomace

are thermostabile and/or that possible thermal
degradation of polyphenols generates new
polyphenolic compounds that retain antioxidant

activity. Observed results are consistent with data of
Herrero et al. Z011), who optimized the pressurized
liquid extraction of olive pomace polyphenols using
food-grade solvents and obtained the highest yields at
KLIK WHPSHUDWXUHYV f& DQG
ethanol, respectively). Similarly, Aliakbaniaet al.
(2011) investigated extraction of olive pomace
polyphenols by higipressurehigh temperature reactor
and observed higher polyphenol vyields at higher
WHPSHUDWXUHY RSWLPDO pNHP S
can also significantly influence the efficienayf
extraction  procedure, because  polyphenolic
compounds in plant material are often part of high
molecular mass complexes that can be partially
degraded under acidic afkalic mnditions enhancing

in that way the extractability of phenolic compounds.
On te other hand, extreme pH values can cause the
degradation of phenolic compounds resulting in lower
extraction yields. Therefore, the outcome depends on
the nature of plant material and physicochemical
dkdrddkekstics of particular polyphenols. In case of

LQFUHDVLQJ WKH WHPSHUDW XU Holi\2 EpRrvalde, the flgang@ Lo pHQAR Wie extraction
SURGXFH DQ\ DGGLWLRQDO EH Q Hddlwht d Kotpuddude Qighificanif dharg&\in TPC of

been chosen as the optimal temperatioe the
HIWUDFWLRQ RI
significant differences were observed between the

obtained extracts; however significantly lowe#EAC

ROLYH SRPDFH S/RI@SvErel@derded in vacts oltdined under acidic

conditions (Fig3).

abqlata marked witlthe same letter belong to the same statistical group (p>0B4&jactions were performed by shaking the mixtures at 70

f& USP IRU PLQ XVLQJ

HWKDQRO DV H[WUDFWLRQ VROYHQW

Fig. 3. Impact of pH on the recowenf total phenols and ABTS antiradical activity of pomace extracts

11
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Development and validation of RP HPIBAD
method for determination of HTS, TS and OLE in
olive pomace extract

aSolvent A: acetate bufféiSolvent B: acetonitrile

Fig. 4.RP HPLGDAD method for determination of HTS, TS and OLE in olive pomace extracts: gradient elution program
(A); chromatograms of reference standards (27 ppm)ré@yession equation and correlation coefficients (C)

For the chromatographic separation of HTS, T a
OLE a gradient elution program was used as shown
in Fig. 4A. Solvent A was 0.05 M Nacetate buffer
(pH=5) and solvent B was acetonitrile

UV spectra of all substances were recorded by diode
array detection system and the maximum of
absorbance were deteined to be 240 nm for OLE
and 280 nm for HTS and TS (FigB). Identification

of the eluting peaks was performed by comparing
their retention time values and the corresponding UV
spectra with those of the standard@ibe linearity of

the method was evalte by linear regression
analysis using five concentrations of tyrosol,
hydroxytyrosol and oleuropein. Good linearity was
achieved for all the analytes, as shown in Bi@. For
accuracy determination, three standard solutions at
concentration levels 27,18 and 243 ppm were
analyzed. Obtained results were expressed as relative
percentage error ranging from 1.339%4.04% for
HTS; 1.99%- 3.42% for TS and 0.64%?2.35% for
OLE. Precision analysis was conducted by analyzing
5 replicates of standard solution athree
concentration levels (9, 27 and 243 ppm). RSD
values were ranged from 0.842.99 for HTS; 0.04
0.13 for TS and 0.86 3.45 for OLE. Intermediate
precision was determined by analyzing three
replicates of prepared standard solutions at three
concettration levels on different days. Obtained RSD
values were from 1.122.60 for HTS; 1.4% 2.79 for

TS and 0.67- 2.38 for OLE. For recovery
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determination olive pomace samples were spiked
with standard solutions of hydroxytyrosol, tyrosol
and oleuropein tathree concentration levels (27, 81
and 243 ppm). The obtained recovery was 100-9%
102.4% for HTS; 99.3% 101.3% for TS and 99.9%

- 100.5% for OLE.The sensitivity of the method has
been assessed by determining LOD values for HTS
(1.5 ppm), TS (1.0 ppirandOLE (2.0 ppm).

Applied method was found to be suitable for the
analysis of olive pomace extracts due to simple
sample preparation (it does not require any sample
pre-treatment), short time of analysis and satisfying
validation parameters. The onlysdidvantage of the
method was its relatively low sensitivity especially
inthe case of OLE; however, it was high enough for
the analysis of obtained olive pomace extracts.

The content of HTS, TS and OLE in olive pomace
extracts obtained under optimized cdimhs

Olive pomace extracts obtained under optimized
extraction conditions (continuous shaking at 7&

for 120 min) using 40% and 60% ethanol as
extraction solvents were subjected to HPLC analysis
in order to compare the efficiency the two extraction
sdvents. Namely, there were no significant
differences between the two solvents regarding total
phenol yields or antioxidant activity of obtained
extracts. Namely, despite the wide variety of
polyphenolic compounds present inolive oil and
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pomace HTS, TS an@LE are considered to be the
main polyphenolic bearers of the heghtomoting
properties of olive oil.

The only authorised health claim for olive oil,
listed in the Regulation 432/2012EC, 2013,
relates to the level of olive phenolic compounds
and theimpact on the protection of blood lipids
from oxidative stress. The conditions of use of the
FODLP DUH WKDW LW
which contains at least .ng of hydroxytyrosol

and its derivatives (e.g. OLE complex and TS) per
20 mg of olive @d. In order to bear the claim,
information shall be given to the consumer that
the beneficial effect is obtained with a daily
intake of 20mg of olive oil EFSA, 201).

Obtained results are presented in Table 2, and clearly
emphasize that using 60% ethhifimstead of 40%
ethanol) results in small but statistically significant

3SPD\ EH X\increase in HTS, TS and @®Lcontent of obtained

extracts.

Table 2. TPC, AA, HTS,TS and OLE content of ethanolic pomace extracts obtained under optimized conditions

Compound’ 40 % EtOH 60 % EtOH
TPC(mg GAE/Q) “« a « a
AA (mg TE/Q) a v a
HTS (mg/kg) a “ b
TS (mg/kg) a b
OLE (mg/kg) a b

“values are expressed per g(kg) of fresh olive pom&ifferences between
values in the same row marked with different letters are statistically significant

(p<0.05).

The amounts of HTS, TS and OLE are generally
comparable to levels found iolive pomace by
other authors. The content of bioactive polypbis

in olive pomace is variable and depends on
numerous factors: olive cultivar, the olive oil
extraction process and the type of pomace that
remains as the bgroduct (traditional extraction,
two-phase process or thrphase process,
continuous combined percolationcentrifugation
etc.) Oermeche, 2013 However, our results show
that OLE is the most abundant among analysed
polyphenols inolive pomace which is consistent
with observations of other author€ipffi et al.,
2010 Rubio-Senet et al.2013. They investigated
more advanced extraction methods, using
hydrothermally treated pomace, different types of
organic solvents or applying higher temperatures
or pressures.lt is hard to compare the absolute
yields of HTS, TS and OLE to ours since results
obtaned by different authors are often expressed in
different ways (per g of dry extract, per g of dry
pomace, per g of fresh pomace) without sufficient
data that would allow re-calculation and
comparison.

Conclusions

Extracts with different antioxidant (phelics)

concentrations and activities were obtained from
fresh olive pomace by changing the conditions of
conventional solvent extraction. For this purpose,
RP HPLCGDAD method was validated and found
to be suitable for the analysis of olive pomace

13

extractsdue to simple sample preparation (it does
not require any sample pteeatment), short time

of analysis and satisfying validation parameters.
Among different foodgrade solvents, 60% ethanol
was selected as the most appropriate solvent for the
extraction of phenolic compounds from olive oil
pomace under optimized conditions (120 min with
VKDNLQJ f& PLQ 6 DWL\
(antioxidant) yields prove thatil mill waste is a
low-cost, renewable and abundant source of
phenolic antioxidants and dh simple solvent
extraction which uses only foegrade solvents can

be successfully applied to olive pomace.
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6DaHWDN

Uvod: 3SBRUHPMUIXQNFLMH AWULMODHVA G DRHIBYWMRH REROMHQMH V YHURP SUH®
NRG PXANDUDFD D UL]JLN VH SRYHUDYD VD VWDURYVQRSAoKaje Bddov8ljdd RiF L |
preveliki unos joda kao i goitrogarz hrane.

Cilj rada: Cilj rada je bioprikupiti i analizirati dostupne znanstvene informacije adju prekomjernoginosa joda sa

soli i goitrogenaL] KUDQH QD SRUHPHUDM IXQNFLMH aWLWQH AaOLMH]GH

Rezultati i rasprava: -RG VH X QD Muihddi&aMsolPi Kruhla i tjestenine, zatim direktnim dosoljavanjem
konzumiranjem industrijskih gotovih proizvodeWRJD QH pXGL @8WR VH KWD QYRBHKG@RGID LQHGR
preporukg ]D RGUDVOH MH SULBRGHRROMIYD GRQQMD JUDQLFD XGRIVGHNR G D
ELOMQH YUVWH VDGUAaH JWRASWIWRIG@RH NRPMHD @ WH W DWKL G I(RditrdhMidIRWmR Q L
UD]JOLPpLWHURINHPKIL JXADYRVW eLVORVMRI® R B D\MDHR SSRWRH MXQK L SR W LRodepid K
osjetljive na goitrogene su osobe sa genetskadigpozicijom.

=DN@MX@RWUDMQD LJORAHQRVW XQRVX MRGD VD VROL N D Roktoji Rarovdtnast H Q
GD MRG L] VROL L JRLWURJHQL L] KUDQH i MPHOMDO M Wik [ [BJIRILY I NXTR@INE X MM &\

.OM X p Q HunbsLjddl®] paitrogenidaWLW QD 4daOLMH]GD SRUHPHUDM IXQNFLMH

Uvod S8NROLNR VH NUR] GXaL YUHPL!
NROLpLQD MRGD NRMD MH EOL]>
Jod jemikroelement koji se nalazi u Zemljinoj kori i WRNYLBRR'WRML RSDVQRVW RG

SULREDOQLP (5B@ U Brawdrimar) 2014). zdravlje organizma.
Nedovoljan unos joda Svjetska zdravstvena 1DMQLAaD GR]D ]|DSDAaHQRJ aWHW
organizacijagWWHO VYUVWDYD PHyX YRGHIHEW-MBWONR QDMYLAD GR]D E
]JGUDYVWYHQH SUREOHPH L SURFMMIARLX MIH 0004 260D dard b RuGrijedviaski H
milijarde ljudL aLYL X N WhBddsthtkar [oda/ za odrasleosobe (Gardner i sur, 1988)U cilju
(223Z, 2006). o HIEMHYLYDQMD XaRjvda putem—J
BUHSRUXPHQL XQRV MRGD RYLVL HodivameH spiH WM PV Q Iy WG R IV QARW
GREL ILJLPNRM DNWLYQRVWL VS ®Rpdnent naody wavhine REtre@NCem su L
GUXJLP IDNWRULPD 3UHSRUXpPpHQL XQRNRGLRGDSWHSESRMKPLO®IG GD VI
M H —J GDQ-6 ypdimeh+FIXGDQ ]D G RDHE mg joda/kg soli. Ova preporuka je zasnovana
7- JRGLQD —J GDQ WH ]D RG U bapodacimaapiiiikazuju @ pubitak joda od rtges
JRGLQD —J GDQ =D WUXGQLFHSWURBRIMIREGMMM B UGIR REXRID PHM@NMW Y L
—J QWKO, 1996a). Vjerovatng sigurna kuhanjem prije upotrebe (ZzJZ, 2006)ijekom
JRUQMD JUDQLFD XQRVD MRGD ]5URAGRY NapD@NdrztovhRntenzivnih
—J NJ GDQ GRMHQpPDG @Kg/dan,P MHVRAIFQVWYHQLK LVWUDALYDQMD
GRMHQpPpDGPRIGIVHFL —J NJ-GDQ tla® ikprdiovargk@lare S R U H I (SiniyNKyu Ha,
JRGLQD —J NJ GDQ -E2yBdh® ND ZWHP@DEG L] YHOLNRJ EURMD LV
—J NJ GDQ DGROHVFHQWL L GMHFOLSXNOPRXMXYRGDQWH &LURP \
—J NJ GDQ D ]D WUXGQLFH L GRMQOMHH a tHokwuw Bdidigdar @pown i sur.,
2002). 3BRGQRAOMLYD JRWe&MpdaJUDWOHBPRQMHQMH XQRVD VROE KU
(tolerable upper intake lev&lLl) za odrasle osobe J GDQ X RGQRVX QD SUHSRUX
iznosill0 —J GDQ *DUGQHU L VXU g/dan dalo bi SRJLWLYQH XpLQNH
kardiovaskularnogustava. WHO i Organizacija za
prehranu i poljoprivredu (FAO) SUHSRUXDp

“Corresponding authodalilaimeliha@hotmail.com
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konzumaciju manje od 5/gansoli kao cilj kojem Vrste i sastojci hrane koji uiep X QD IXQNFLM
VH WUHED WHAaLWL 6XQuiske +D 3WLWQH 480LMH]GH

organizmu nalazi se 180 mg jodaod RMHJ MH pDN

7080 NRQFHQWULUDQR X &WLWQRNho2Goli MdddGL 2G XNXSQH

NROLPLQH XQHVHGRIDMRGEWLWQX AOLMH]GX

utoku24K D RVWDWDN VH L]OXpXMJpotrebhH RiiffnjdkeX Bdil IWWP pMpremjela uveliko
XULQX -6HGWWL U AWLWQD &405MHPBBXMMPEQHYQX SRWUHIEX RUJD
trijodtironin  (Ts), tiroksin (Ts) i Kklacitonin. soli (WHO, 2006). Izvori unoskuhinjskesoli uprehrani
%LRVLQWH]D KRUPRQD aWLWQH &RduMst JGREIP AWMLV RO WIQRKVBYLMH VN
egzogenog joda putem hrane i vo@otirogeni iz kuhinjska s VH GRGDMH X PDOLP NROL}
hrane pokazuju negativanjetaj na metabolizam SRMDpDOD RNXV M) Ogi izverkindsaV X U
AWLWQH a0LMH]GH awWHWQH XpL QK LRNAIX MR GIU MHOY WEHLRNRX NRQ]
VPDQMXMXiL UDVSRORALYX NR &fivere WithRdz4 34 Xpoldddto?op gotdvoj hrani kao
organizmu (Rohner i sur., 2014)3RUHPHUDMWR VX VXKRPHVQDWL SURL]YRGL S
IXQNFLMH 8WLWQHadLMMIEH RS UYpPYWM. JULENDOLFH pLSVje),dWDSLL

zemalja SVijeta 4.6 mIIIJardI IJUdI u OpasnOSti kO]I gotovi umaci, senf, majoneza1 hamburgq'rjhe iz
WUHEDMX VXSOHPHQWDFLMX MR G/RH §HrH QXN QUMK WKXWOH SDKXO
zemljama u razvoju, Aziji, Africi i Latinskoj skrivene soli. Pekarski proizvodi, osobito kruh, koji je
Americi. 3R U H P B WWMIMLQ HsdjevlijuB&H  zastuplien u svakodnevnoj prehrani, izvor je kuhinjske
nepravilnosti u obavljanju njenih funkdja i VROL 8Hamilislrij 2010fTabicel i 2). Prema

SRYHUDWYMBQH &0OLMH]GH 9KBR L WV XMDQ&IXYNRMH MH U Dripsi KiRnjske + U Y D W
od 12 SRSXODFLMH X 6MHGLQMH\Q1CEL%<PMEJQP\MNMHN®MHUL RG Sl
'U a Dnabma tendenciju za pojavom nekog od NROLpPpLQH SUHPD :+2 1IDMYHUL GQ
poremHUDMD | XQN PLLNWH ML VAR E L pXE D@ R F3D MDHN R G.4&HIXiRloj skupini
20 miljuna LPD QHNL RG RYLKHIRUHPWHIDAMIPQLND XMRpHQD MHD p\DWIDW L \N F
obolijevaju i do osamSXWD [RHEIMHXANDUDFPHYyX LQGHNVD WMHOHVQH PDVH L
(ATA, 2017). XULU L V XPRreporuke za dnevni unos soli za

odrasle osobe je 5 g, s tim da bi dalje smanjenje unosa na

J GRYHOR GR ]QDpDMQRJ VPDQMHQ
kardiovaskt ODUQLK EROHVWL L VQLAHQMD
] D & \®BibkihslDomingo i sur., 2010).

Tablica 1. Udio kuhinjske soli u dnevnom unosu u pojedinim namirnic@a@kK, 1989)

Proizvod Udio kuhinjske soli
u dnevnomunosu (%)
Kruh i pekarski proizvodi 34
Meso i mesni proizvodi 28
ODVWL VODWNLAL QD 11
Sir, vrhnje, jaja 10
Riba i riblji proizvodi 7
OOLMHNR L POLMHpPQL 5
9RUH L SUHUDYHYLQH 5

SRWUHEH ]D MRGRP X RUJDQL]JPX MRGAIDXHRPHYAWPKX R®ULVWH VH pH
PRUD GD VH XQRVL VYDNE&I.Y QR RENUESEIROhc@Iiracije joda u uinuRGUHYLYDQM
godine je usvojila univerzalnu metodu jodiranja soli VWRSH JXAaDYRVWL L NRQFHQWUDFLM
(USl) kao metodu izbora za eliminaciju jodnog KRUPRQD a&WLWQH AOLMH]GH L WLUH
nedostatka- IDD (Benoist i sur., 2004). Rezultati su komplementarni, s tirda je urinarni jod osjetljiv

pokazuju da je jodirana kcefikasno sredstvo za pokazatelj nedavnog unosa joda (dani), tireoglobulin
SREROMAaDQMH MRGQRJ VWDWXVD pékazuje stéafjiloiyblvox (medjetfdrie nfeBeG danX), tdR O L
XND]XMX QD WR GD VH SRVHEQD SDR®OMBQMUKE ¥ WEIIDWXWDYRVWL R
osiguravanje  kvalitet prilikom proizvodnje i manjkovost joda u ishrani (mjeseci do godina dana)
VNODGLAWHQMD &ODU L céntricije (ZwDnesnhBRE2008Q X NR Q
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Tablica 2. 1zvori joda iz hrane (Pennington i Spungen, 2010)

Namirnice 8QHVHQD NR .ROLpPLQD
Bakalar 859 —J
Kukuruzna krupica 138DOLFD —1J
Mlijeko, 240ml(LADQLFD —J

POLMHpPQH PDV
Mlijeko, nemasno 240ml(LaDQLFD —J
Bijeli kruh 50 g (2 komada) —J
*RYHYD MHWUD 85¢g —J
Grahorice, kuhane 909 (1/2aDQLFH —1J
KruPSLU SHpPpHQ 110 g —J
Kruh od cjelovitog| 50 g —J
SAHQLpPQRJ JUQD
Jaje, kuhano 509 —1J
=R E H Q DkuNdp@ D 1aDOLF —J

Jod je prisutan u koncentraciji do nekoliki L \pdta D NXSXV NDUILRO UD&aAWLND KUH
YHURM RG SUHSRUXpHQH X OLMHNRPOL PDD GIRIG DW GPoldp i ¢bjgmdd,L J
i u kontrastnim sredstvima koja se koriste za  kikiriki, kaoineke vristeY RUD L SRYUUD +6-
UD G LR OR ghéethgv Brav&manad14). Akutna
trovanja jodom rijetko se javljaju i to samo udozama 3RUHPHUDML IXQNFLMH aWLWQH
RG QHNROLNR JU D PIIMmp{dnHa&itr@dr J MigdBrDgera iz hrane
WURYDQMD XNOMXpXMX AaDUHQMH XVWD JUOD L AHOXFD YUXULFX
PXpQLQX SRYUDUDQMH GLMDUHMXKROMDEL SSYOIW FHL MDQ MK]GH VH
komu (Zimmermann, 2012K URQLPpQD L]OR aH QuRivijgkeM PPGIXV D E R O k [irN U podjedriako
uzrokuje jodizam6LP SWRPL QDOLNXMX S pibyt® DAsdbe NCEAR & W/IRDLKhR z8 pojavu
je oticanje SOM XY D p Q L Kyaslr@nitedtiddl@eD SRUHPHURMMHIXEWLWQH &OLMH
iritacije, metalni ukus u ustima, gingivitis pozitivnom obiteljskom povijesti disfunkcijom
NRQMXNWLY LWGAddmaA GlirPany M B0y D AOLMH]GH QDNRQ SRURGD LOL R
godirg, te osobe kojedOD]JH L] SRGUXpMD
Unos goitrogena nedostatkom joda. Bolesti koje su blisko povezane s
SRUHPHUDMLPD IXQNFLMH &WLW
JDNWRUL RNROLAD NDR L QHNL OindlitdN Rirtdimene HoslEsh XentXkgiil Fnedbstaci,
AWLWQH 3A40LMH]GH &WR SUHG VWbwhowsihdreng DIvrqeRV Windidn, SiRdiizDay X
EROHVWL =DJDyLYDpL NRML X]U RMhipstalamubKe D dbRoviddinBsR Kad Wpbslipdica
NDR JRLWURJHQL ]D ]DAWLWX RN Rna&B [NeRoveL (drfodators; Mt O RahDaathih
LIUDYQR QD aWLWQX adienadjp@d X Dsoedsiav® MWLDMRY B BguVpbdjavRi Rneki od
njenih  regulatornih  mehanizama, perifernog SRUHPHUDMD 1XQNFLStbekigh 2003) Q H
PHWDEROL]PD NDR L SURPMHQDBRORKL QPONYDODIOMXRUHPHUDMD
KRUPRQD $QWLWLURLGQL VSRMHYXINGRIXpXNMK XXBROGX NIIDRN EWR V
SXWHP KUDQMLYLK WYDUL SRVWWMXRLGW®NR DX&ORYL PIOQM FEWROH
RNROLAQLK JRLWURJHQD NRG preoydMdHiNcEaves@GUHRIRIBVML QDVOMHG (
antropaeni agensi mogu djelovati kao goitrogeni, kao QHGRVWDWNH NDR &W Bijodlatro@md G R
L QHNL OLMHNRYL XGUX&HQL V Q HigdivazeDnvdiNgmost i Saddsttkiel preHia@i RWalker,
MRGD GRYRGH§XEADGRBWMDWOLPpQUEOWBRRHHIPRHIKOML NRML QDVWDMX
SRUHPHUDMD *DLWJoiogena u hralY RUSBRNULYDMX VSHNWDU SDWRORA&I
VH QDOD]H X NXSXVQMDpDRdGmM D X ddajenhjd\redni MCH QIMH IR B UQHGRVWDW
namirnicama. Njihov utjecaj kod zdravih osobanema JXaDYRVW KLSRWLUHRLGL]DP N
QLNDNYRJ ]QDpDMD DOL X VW DRQUWKY RRDRYMKPRVMWRGDR XIHQLWDO
organizmu ne bi trebalo pretjerivati u njihovom perinatalni mortalitet (WHO, 1996bslavni izravni
konzumiranju. . XSXVQMDpH VX EURNXODLGRREXNABNRPMHUQRJI XQRVD M
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se odrdDYDMX QD A&AWLWQRM a0 LMeBpEHipertireozu Karak@mMa&EE RIYHUDQD DNWLY
SURL]YRGQMH L L]OXpLYDQMD QMWQWQHKRORRODPGHSNYLGEHYHOLNRP |
YLAND MRGD QD aWLWQX a0LMH]GXRPRRR QM aW UW Q1B V& D IXM\WW UG HW ASMR G
hipotireoza, hipertireoza i tiroiditiSATSDR, 2004) koju karakterzira JXELWDN WHAaLQH SRYHU
Hipotireoza se odnosi na smanjenu proizvodnu RWHADQR GLVDQMH QHUYR]D VOD
hormona &WLWQH &aOLMH]GH GRYRGIHDb).USijRd aht@h@ib p& HPHUDMD SRMDYO
PDQLIHVWDFLMD LQVXILFIRVAR&H M¥ DA IG\RQ & MBFOL.IM HE]JREGIHV W X] RWSXa
ELWL SUDQIHE@R]VIXADYRVWL SRYHRNYMBELADGMBREIAL pYRURYL UDVYV
NRMD VH MDYOMD NDR RGJRYRWX)H KRYRREHWDVQAHAOLMH]GH F
FLUNXOLUDMXUHJ KRUPRQD KLSKHEBIHMVRGEK WYDHBINRP QDUX&DYDMXI
razdoblja supresije SURL]YRGQMH KRUPRBGD O BWIWILQWdhbakatGomMindddiisl iXaziva
A0OLMH]GH 7LSLpQL ELRPDUNHU KR®EBWIEWBRNDHM K RWPIR@NDH QMPHD ]D S|
FLUNXOLUDMXU LK HUDKpd®Qj®zatbjlehJ R NVKRPHWLUHR] X ,DNR ULMHWNR KL:¢
AWLWQH a0LMH]GH GDOHNR;QDSUBGQOMH GWRLO MBRRGRWHUBRRDQRLSRIL]FH
7R MH XYLMHN SUDUHQR SRYHUD®MIHWHVGH ROUVDLPPDMNR VXU /D
uzrok hipotireR]H QH OHaL-hpokala®ishb] QR WHVWRYLPD VH moptl azZhy Ddixond’ ULMH
regulaciji ATSDR, 2004). SHULQD EROHVQLAWMLWPDB aWLMHRKAVLIP XOL UKDMXUHJ
primarru KLSRWLUHR]X NDR UH]XOWDRW LEHBRIOGIM WQ UD/MGEL WEDHKP L VXU
A0OLMH]GH NRMD XQL&aWDYD VSVisoke koncentraciie joda mogu dovesti do
DGHNYDWQLK KRUPRQD 3RYUHPH SRUHPHUDMD IXQNFLMH AWLWQH ac
bude sekundarna, uzrokawa bolestima hipofize ili SRMHGLQDFD DOL RSuH@hw& SRND
KLSRWDODPXVD awR UH]XOWQMHQX IXQNFLMX .DNR EL VH VSUL!
SURGXNFLMRP WLUHRVWLPXOLUISUHSRUXpXMX VH GRGDFL SUHKUDQ
A0OLMH]GH % UDRBRWLUHR]D WDNR}j2014).

SRVOMHGLFD RSHUDFLMVNRJ R G VDUaD Qavhird UMIDIMat\Z &j8d 1 Hiz kankevidibh@imeé L O L
KHPLMVNRJ UuD]DUDQMD WNLYD OMMINNRYRP DOLMHDPPRMND SUHSRUXN:
hipertireoze. Za proizvodnju tjelesne energije XpLQDN VX SRQHNDG SRWIdda& QL L P
SRWUHEQH VX RGUHYHQH NROLpL QSR KRIHERQD V&W [V RGCUADMB{GHH |G U
Pad koncentracije hormona dovodi do smanjene Vitamin C, vitamin E i vitamini skupine B mogu biti
SURL]YRGQMH HQHUJLMH yHVW NRURWQ KIXSQ WL BHHRQM XMHLSHUWLUHI
Hashimotov tireoicd WLV DXWRLPXQL SR UHNROILPM QGHNRMHWD WDNRYHU VX SRWL
ELMHOD NUYQD JUQFD SRWSXQR aUWWILQM XK KMWNLH RatEDHINEERIMH L P
A0OLMH]GH NRMH WDGD QDSDGDMXSHBHRWX@QRMHGD Y%@RWVPHL @RYROMQFt
1996). (Ashwell i sur., 1999).Dok jod predstavija bitnu
Hipertireoza je prekomjerna proizvodnja ifili NRPSRQHQWX KRUPRQD aWLWQH ao
LIOXpLYDQMH KRUPRQD .OAW L WNMEastaa O énvlidg Gjbidotironidejodinaze  (DIO) i
manifestacija abndP DOQR SRYLAHQLK UD Jne@obodarm Jd & gobverzijusTX ELRORA&NL DNW
T4 ifili T 3 u cirkulaciji je tireotoksikoza. Tiroiditis se KRUPRQ &aW((SutagiddD pddr.,72006). Visoka
RGQRVL QD XSDOX AOLMH]GH NRSADH YIDHO pQVWWMDVAINGRGWDYDD aHOM
pojava ATSDR, 2004). Jodom indairana HQGHPVNH JXdaDYRVWL PRAH VPDQML
KLSHUWLUHR]D MH SRUHPHUDM GotliGRVAMNDWINDHNRREEID) MNZFRBWIW YW ND aH
pojavijuje kod starijin ogba, kada populacije s QbuXxaLwL PHWDEROL]DP aMWWiHWQH
LIQLPQLP GHILFLWRP MRGD SRYHiI@NMX @WMHJIRFLXMPRIW DpD@DMWHIP OXpHQMD
NDGD MH XNXSQD NROLPLQD X S U bKivhDstheDzima Yeréksitibizb kpja kddahAra pdranje
100200 J G.DRipertireoza indairana jodom tireogobulina za proizvodnju hormonai  (3)
SUHGVWDYOMD SUROD]QR SRYRUUWLEDMHE D Y X RV WV XORTM WRRY S§UB QMR
KLSHUWLUHRL]PD NRMH isptavkiP R & HF VPNDXQOVLLYDLMs)arjehje 7vezivanja sT na

deficita joda. Hipertireoza uzrokovana jodom se javlja nuklearne recepto@immermann, 2006 Nedostatak

NRG RVRED NRMH LPDMX YHU SRVWRMMHIX $SDNKRACRLPW@XPALYDQMD QD
QRGXODUQX JXaDYRVW %URM OMXWGMHPH LQ CRW VXNIBV®L DSRIL]H

hipertireozu direktno je pporcionalan broju SRYHUDQMHP VLQWH]H L L]JOXpLYD
pacijenata SQRGXODUQRP JXaADYWEUX VAW ISRXYOMRINDL aWLWQX &aOLMH]GX 76
MRGD X VROL NRML RPRJXUDYD SRWSKIQXH] B MWDK RGLMHING K VPD

SRYHUDQMD XpHVWDORVWL KLSHUMMIUWH ACERBKCBFLUMLVRRR B HMHH
prethodno imala veliki nedostatak joda (WHO, WLUHRJOREXOLQD L SRYHUDQ
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FLUNXOLUDMXULK KRUPRQD aw L Wdrektriopb\W2diés $h glate RorHHFHD 2008)ja
2007). VDGUAaL JRLWURJHQR MHGLQMHC
Goitrogeni pokazupy negativan  |ecaj nha 2YR MHGLQMHQMH NDR L KRUPR
metabolizDP aW LW Q5 BBCHOMWGE H QR V RrdlekveodaXzilMPO. *HQLVWHLQ L VOLpPQ
UDVSRORALYX NRQFHQWUDFLMX MsRj&rBogd slafiddatd KJPXP B Q XBD Gza W Q
VWDQRYQLAWYD NRMH VX SRVHEQ® iR wdgid Mokirdl laktivho& O'PD]Ifoéijdr@iR V W
JRLWURJHQLPD VX GRMHQpPDG L PEnO@ DsdgriviiebRdyonbrRag@ridrietiti i\s)§ralizaciju
+UDQD NRMD X]JURNXMH SRUHRHIDMHP SUBQNX RIE Q M&Dp 1 Q/R WIH
hormRQD AWLWQH AOLMH]GH dNijgG ONKEYN UD]OUYWDRID SRULMHNOD
a L U Rateigorije: cijanogene i flavonoide koji su 89 JUDpHQMD PRaH SRYLVLYV
prisutni u biljakama. Brojne biljne vrste koje se  glukozinolata u biljnim namirnicama nakon berbe
NRQ]XPLUDMX VDGU&H JRLWURJHP@PHNDQM IDQXWWLURLGQH
VXSVWDQFH NRMH RPHWDMX VLOWHYR MORDRORMHP EWDWBH]QDpDN
AOLMHNGK XGI XUL QD UD]JOLpLWH SQDPpGERMNDWDPURGXMKXILLQ R OdeWie X ¢
JXaDYRVW L SRUHB bddrMEhaSdray H ] Dn@ goitrogene su osobe s genetskom predispozicijom,
2010). 1DMYDAaQLMH VNXSLQH WYDWNRMBDRWHH XOMWLIUDDMRDQMHQLP QI
JXA4DYRVW VX JOXNR]JLQRODWL IA®RIAMNFGQLLOIHRQILYRWHILWYHR]RP AL
daidzein) te cijanogeni glikozidi. Glukozinolati i
cijanogeni  glukozid tek razgradnjom daju =DN@MX)p
SRWHQFLMDOQR @&WHWQH VSRMHYH &4HUHUQL GLR JOXNR]LQRODWD
RGYDMD VH RG SRpHWQH PROHNXQHPRQHPIRFPD WL URKRPURH awLw
WM WLRJOXNR]JLGD]D NRMHJ VDG UjadnoLd4WIR GrHreMeN P H yDXO LR BARFONM +
RAWHUHQMHP ELOMQRJ WNLYD GR@OLMH{GNRONDNW DERMLP OX
VXSVWUDWRP anQ@).N\DaljinMedkcijaxa X +UDQRP VH XQRVL L GR SXW
nastaju nitrili, izotiocijanati, tiocijanati i oksazolidini. stoji u preporukam&HO, pLPWHH SUHPDA.
&LMDQRJHQL JOLNRJLGL LPDMX VYRMIMWeY Ba Bro& M EBdaD WP je Iso
FLMDQRYRGRQLND QDMpH&UH HQILB¥NiRM IRGYROIVRRD JRUQMI
ADUNDQM L VXWWDA&LFH VDGU&H WLRJO Xt Rddn6 Hiefiana DNR RV RED
koji se metaboliziraju utiocijanate. Ovi spojevi YUHPHQVNL SHULRG XQRVL Y
inhibiraju  transport joda i ugradnju jodida u JRUQMD JUDQLFD SRGQR&EOML"
WLUHRJOREXOLQ pbLPH V H SRYHYRYHH O tE)"IbQMULFH VDGU &
WLUHRVWLPXOLUDMXiHJ KRUPRQD L S¢#iRifhe! BldRInteM kbidl HoRdtAMD stV
AOLMHJBFALMDQDW MH NRPSOHNVDQ DAL (RRR DM & iYL HY QD &) MH]GH
inhibitor ~ jodidnog transporta i  predstavlja ODPpLEHURNXMXUL JXEDYRVW
GHWRNVLNDFLMVNL SURGXNW FLMD%@E}&&S] BhNR VH PRaH PMHULWL

X WMHOHVQL Erdugan X008)Q D P D X DXJRWUDMOD L]OR A&HaRRAWI X G

8 HNVSHULPHQWLPD QD éLYRWLQMD%QQL%Y@JVFH%LRDN@L%aY:\}'bOLW

VXSVWDQFH LIDJLYDMX NDwdhg QRPH GWeloV&kblatbskid b 2 5bii i goitrogeni iz

i sur., 2010. Cijanid u duhanskom dimu pretvara se u hrane imaju tie F D M %D IXONFLMX &
K Q

WLRFLMDQDW X MHWUL VWDYOMDMXii 5o BRikeY 19 R G X @ R VR
éna. y

MRGD SUHG UL]JLN |D UD]JYRM JXaDYRpN\Mibna /DNR Hll WLRFLMDQD
XWMHpH QD WUDQVSRUW MRGD X ODNWDFLMVNRP SHULRGX
POLMHPQH Aa0LMH]GH &WR GRYRGL-WS%@'.QLVNLK NRQFHQWUDFLMD
joda X PDMpPLQRP POLMHNX L RVb I@IHQH RSVNUEH

GRMHQpD G lLaurbery ROGR P ATA American Thyroid Association (2017)General .

YHUFHWLQ MH QDMRELOQLML 10D R @&heforMPRM Ro¥npredidedd i FoXeRdt X
L SRYUGX 2Q LQKLELUD JHQ &WLWQHhaskloMdddGH RIUDQLPHQMHP

ekspresije i njene funkcije. Antitiroidni efekti ATSDR Agency for Toxic Substances and Disease Registry
kvercetina pokazM X GD RQ PRAawzdn@ KLELURW4) Toxicological profile for lodine. U.S.
jodida na tireoglobulin(jodidnu organifikaciju) i Department of health and Humaservices Public

DNWLYQRVW WLURLGQH SHURNVLG D HealttySepvice. 7 DNRYHU RPHWD
PHWDEROL]DP KRUP R QGiulianLiw Q HASEV@'LW#X@%U G., ClasenL., Egginton J, Gibson

sur.,2014). Gluten je na vrhu liste potencijalnih 3., Govindj, A. et.al. SHDGHUTYV GLJH?

. o I-WPP R UDOV DQG VXSS!
gonrogenaa_OSJet_IjL Y R.V W Q D J O..X W H Q .G RSU L@ociat%bn#r%%ysﬁﬁle, New York
spektru autoimunih oboljenja pored celijakije koja je

19



'DOLOD '"XUDNRY LIOUTOEGAK DN®SADI®DA SA(2017) 6 (1)15-21

Baum N. i sur. (1996) The Medical Advisor The Complete
Guide to Alternative & Conventional Treatments.
7LPH J/LIH LQF
%XORYLU O
]JGUDYOMX
TISAK Maribor.

Benoist, B., AnderssonM., Egli, I., TakkoucheB., Allen,

H. (2004) lodine status worldwide. WHO Global
Database on lodine DeficiencyDepartment of
Nutrition for Health and Development World Health
OrganizationGeneva.

BibbinssDomingg K., Chertow GM., Coxson PG, Moran
A., Lightwood JM., Pletchey MJ. et.al. (2010)
Projected effect of dietary salt reductions on future
cardiovascular diseasdEngl J Med.362(7), 590-9.

Brams EO. (2005) Hypothyroidism.Thyroid DiseasePart
of the series CurrenClinical Practice pp 582
Humana Presa Inc., Totowa, .NJ

Brown, 1J., Tzoulakj I., CandeiasV ., Elliot, P. (2009} Salt
intakes around the world: implications for public
health.Int J Epidemioll-23.

BGK Bundesforschungsanstalt fur Getreidand Kartoff
elverarbeitung  (1989) Forschung hilt dem
Backgewerbe: Nutzen und Moglichkeiten einer
natriumreduzierte Ernahrung, Detmold

ChandraAK. (2010} Goitrogen in FoodCyanogeniand
Flavonoids Containing Plant Foods in the
Developmenof Goiter Chapter 42691-716.

Clar, C., Wy, T., Liu, G., Li, P. (2002} lodized salt for
iodine deficiency disorders. A systematic review.
Endocrinol MetalClin North Am.31(3), 681-98.

XU, i Vitale, K. 3DUDGEQRKNOQDQ B.R20L1)

L]IGDQMH

BULMHYRG V HQ.
9HOLNL RELWH:
amM/lL MAQ M D p BRhaw A.J RIE khan, MM., Akhtar, S. (2002} Thyroid

HSH (2014) .DNR JRLWURJHQD MHGLQMHQMD
aAWLWDVWH AOH]GH SUHX]I
http://www.hashimoto.rs/tag/goitrogemamirnice/

Preuzeto dana: 28.01.2017.

Disorders, Etiology and Prevalencelournal of
Medical Scienceg, 89-94.

Laurberg P. (2014} lodine. In: Ross AC, Caballero B,
Cousins RJ, Tucker KL, Ziegler TR, eds. Modern
Nutrition in Health and Disease. 1ed: Lippincott
Williams & Wilkins:217-224.

Leung MA., Braverman LE. (2014) Consequences of
excess iodineNat Rev Endocrinal0 (3), 136-142.

PenningtonJAT., Spungend. (2010) % RZHV DQG &KXUFI
Food Values of Portions Commonly Used. 19th ed.
Library of Congress Cataloging in Publication Data

5L WVWH. G Dij PiskasckovaZ., Hooper L., Ruprich J.,
Casgrain A., Ashton K. et.al. (2009) Methods of
assessment of iodine atatin humans: a systematic
review. American Society for Nutrition, Am J Clin
Nutr 89 (6), 205252069S

Rohner F., Zimmermann M., Jooste P., Pandac C.,
Caldwell K., RaghavanR. et al. (2014) Biomarkers
of Nutrition for Developmentodine Review J Nutr.
144(8), 132251342S

Schneider MJ., Fiering SN., Thai B. et al. (2006)
Targeted disruption of the type 1 selenodeiodinase
gene (Diol) results in marked changes in thyroid
hormone economy in micdzndocrinology147 (1),
580-589

Stockigt J. (2003} Assessment of Thyroid Function:
Towards an Integrated Laboratory Clinical

8QRV NXKLQMVNH VROL L DUWHULM YV NppiyaCi3Chh BioBhSmi R&R4IIA, $000D.F L M L

+UYDWNL pDVRSLV ]D
biotehnologiju i nutricionizam6 (34), 141-147.
https://www.hah.hr/pdf/brosunaanjesoli-2014.pdf
Erdogan MF. (2003} Thiocyanate overload and thyroid
diseaseBioFactors19, 107-111
FAO (2002) Human Vitamin and Mineral Requirement.
Chapter 12. lodine

SUHK U D PSuRgQRyu MaHVOQ ROLR)J Dibtaty Salt Intake and

HypertensionJL Electrolyte Blood Pres$2 (1), 7-18.
ADUNBDQMS[LU 9DBIDHNL 'HOBP&E&*D,OLU
K. .DWD ®MHeQdL {2010) Kemijske i fizikalne

opasnosti u hrani, Matska agencija za hranu Osijek.
Truong T., BarorDubourdieyD., Rougier Y., * X p QM O
(2010} Role of dietary iodine and cruciferous

Fisher DA., DelangeFM. (1998) 37 K\URLG +RUPR QH Dvegétables in thyroid cancer: a countrywide ease

lodine Requirements in  Man During Brain
'"HYHORSPHQW ™ [UdiiRe W Ri¢griafmciR N
edited by John B. Stanbury, Francois M. Delange,

John T. Dunn, and Chandrakant S. Pandav; Oxford

University Publication, New Delhi

Gaitan E. (1983):
Endocrinology and MetabolisB83-702

Gardner DF., Centor RM., Tiger, RD. (1988} Effects of
low dose oral iodine supplementation on thyroid
function in normal menClin Endocrinol28, 283-8.

Giuliania, C., Buccig |.,, Di Santg S, Rossih C,
GrassadoniaA., Piantelli M. et al. (2014) The
Awvonoid quercetin inhibits thyroicestricted genes
expressionand thyroid. Food and Chemical
Toxycology66, 23-29.

Goodman LD., Gilman A. (1970} In: Pharmacological
basis of therapeutics. Goodman LD and Gilman A
(eds.). Fourth edition, New York, &tmillan

20

Goitrogens. % DLOOLqUH V &OLZQILFDO

control study in New CaledoniaCancer Causes
Control.21(8), 11831192.

8JDUHKadi & 'XPDQ®LU.RFHYD .RBOHQLUG
-X NMii(2010) .ROLpPLQD VROL X KUYDWVN
proizvodima. +UYDWVNL pDVRSLV 6D MDYQI

Dostupno na:
http://lwww.hcjz.hr/index.php/hcjz/article/view/799.
Preuzetcs: 17.04.2017.

Walker, HK., Hall, WD., Hurst JW. (1990) Clinical
Methods, 3rd edition Tén History, Physical, and
Laboratory Examinations, Boston

WHO (1996a) Recommended iodine levels in salt and
guidelines for monitoring their adequacy and
effectiveness. WHO Geneva

WHO (1996b) Trace elements in human nutrition and
health, WHO, Geneva

Hetzel BS., Pandey CS. (1996): SOS for a billion. The
conquest of iodine deficiency disorders. 2nd ed.,
Oxford University Press, Delhi.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4105387/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stockigt%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18568049
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1853349/
https://www.ncbi.nlm.nih.gov/pubmed/12227127
http://www.sciencedirect.com/science/journal/0950351X
http://www.sciencedirect.com/science/journal/0950351X

'DOLOD '"XUDNRY LOUTOEGAK DNOSADI®DA SA(2017) 6 (1)15-21

WHO/UNICEF/ICCIDD. Indicators for assessing iodine
deficiency disorders and thetontrol trough salt
iodization. Document WHO/NUT/94.6, available in
English, French and Spanish from the Nutrition Unit,
WHO, Geneva, ICCIDD, Avenue de la Fauconnerie
153, B1170 Brussels, Belgium and UNICEF, 633
Third Avenue (24th floor), NY 10017.

WHO (2006) Reducing salt intake in paolations: Report
of a WHO forum and Technical meeting Paris,
Francuska. Dostupno na:
http://www.who.int/dietphysicalactivity/reducingsalt/
en/index3. Pristuplijeno 18.04.2017

Yee KK., SukumaranSK., Kothg R., Gilbertson TA.,
Margolskee RF. (2011} Glucose transporters and
ATP-gated K+ (KATP) metabolic sensors are present
in type 1 taste receptor 3 (T1r8%pressing taste cells.
PNAS: 54315436 Preuzeto sa:
http://www.pnas.org/content/108/13/5431.short
Preuzeto dana: 15.04.2017.

Zimmermann M. (2006) The influence of iron status on
iodine utilization and thyroid functionAnnu. Rev.
Nutr. 26, 367-89.

Zimmermann MB. (2007} Interactions of vitamin A and
iodine deficiencies: effects on the pituitahyroid
axis.Int J Vitam Nutr Res77 (3), 236-240.

ZimmermannM. (2008} Methods to assess iron and iodine
status. British Journal of Nutrition 99, S3
(Supplement)pp. S259

Zimmermann MB. (2012} lodine and iodine deficiency
disorders. In: Erdman JWJ, Macdonald IA, Zeisel SH,
eds. Present Knowledge in Nutrition."@d: John
Wiley & Sons:554-567.

Z7J7 Zavod za javno zdravstvo Federacije Bosne i
Hercegovine (2006) Strategija za prevenciju jod
GHILFLWDUQLK SRUHPHUDMD X %!
Sarajevo Preuzeto s:
http://www.zzjzfbih.ba/wpcontent/uploads/2009/02/s
rategija_kompletl.doPreuzeto dana: 25.12.2016.

INFLUENCE OF IODINE CONSUMPTION FROM SALT AND GOITROGENS
FROM FOOD ON THE THYROID GLAND DISORDERS
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Reviewpaper

Summary

Introduction: The function of the thyroid gland is relatively frequent disease with greater prevalence among women than n
and the cause increases with age. Causes differ, and one of the factors is insufficient or too high iodine intakeiraskeell as
of goitrogers from food.
Aim: The aim of the study was to collect and analyze available scientific information on the effect of excessive intake of ioc
from salt and goitrogens from food on the thyroid gland function.
Results anddiscussion The greatest contribwin to total iodine intake is from salts in bread and pasta, or by direct dosing an
by consuming processed foods. Therefore, the average daily intake of iodine is 2 to 5 times higher than the recomnmended
IRU DGXOWV LV DSSUR[LPOPSSHQON WRQHGDEOHK®ILPLW IRU LRGLQH LQWD!
goitrogens or antithyroid substances that interfere with the synthesis of thyroid gland hormones. Goitrogens are &otirsy in va
ways causing iodineelated lupus and other disters. People with genetic predisposition are particularly sensitive to goitrogens
Conclusions. Long-term exposure to salt intake of iodine and goitrogens is not well understood. However there are indicatic
that the iodine salts from goitrogens of faaftect the thyroid function by shifting its production and secretion of hormones.

Keywords:iodine intake, goitrogens, thyroid gland, impaired function
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NUTRITIONAL AND HEALTH BENEFITS OF CURCUMIN
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Review pper

Summary

Turmeric Curcuma longa belongs to the famil®ingiberaceaeand it has beerntraditionally used forcenturies in
Asian cuisine India is the largest producer, consumer and exporter of turmericrigd and grounduber is used
worldwide as a spice (the ast famous spicevhich containsturmericis curry) and as an additive foa variety of
productsthat require medically acceptable intense yellow coldhe most important part of thermeric tuberis a
group ofbioflavonoids,i.e. aircumirs (curcumin (77%), bisdemethoxycurcumiand demethoxycurcumin). The most
common method fotheisolation ofcurcuminis extraction with organic solvents, usually ethanbly using Soxhlet,
ultrasonic and microwave extraction, and more recetle to increased use the food industry (food supplements)

triacylglycerol Curcumin has significant

antmflammatory, antioxidant,

chemoprotective, anticanceand

gastroprotective properties. affectsthe neurosgtem andt is one of the most investigated bioflavonoid$ie aim of
this paper is to presetiie dietary and healtbenefits of turmeric and curcumifor both humans and animals

Keywords:turmeric,spice, food and health benefits
Introduction

Turmeric Eurcum@ - Curcuma longa L
(Zingiberaceag is a perennial planthative to
Southeast Asiait has beenused since ancient
times as a spice, in medicin@ndfor coloring and
flavoring food. In addition toCurcuma longa L,
the genus turmeric contains about 30 other
species. The name Curcuma is derived from the
Arabic word "turmeric" which means yellow. In
Sanskrit turmeric has 55 different names
associated withits religious and medical use
(Ravindran, 2007). The varieties Allepey and
Madras are mostly cultivatedin India (82%) and
its yield was around 720,00@nsin 2015/2016
The part of turmeric used ifiood andmedicineis
the rhizome The hizome is harvested, cleaned
and boiled untilit becomessoft, and then dried in
the sun in a & cm thicklayerfor about 2 weeks
The yield is 1630%, depending on the variety and
the cultivation area(Kandiannan et al., 2008).
Dried product is milled and markete®roducts
preparedin this way areused in diet as spices,
andasthe basic raw materidbr the production of
the bioflavonoid curcumin. Curcuminis used as
an additive (E10Q) and its main purpose si
coloring producs yellow and up tored, depending
on the pH of the product. Curcumin is one bét
most researched bioflavonosd today and a

Corresponding author: djovicic@pfos.hr

number of studies have confirmed its antioxidant,
anti-inflammatory, anticancer, chemoprotective,
gastroprotective and many other health
properties. Studies have shown that ihcd toxic,
even at doses up to 12 g / dandit is tolerated
very well by the human body(Basnet et al.,
2011). Most studies have shown that the
biological effect of curcumin in large pacomes
from its ability to directly bind to different
proteins (cyclooxygerse, lipoxygenase) or to
modulatethe intracellular redox state (Srivastava
et al., 2011).

The ortfall of this bioflavonoidis its relatively
poor absorptionand it is therefore necessary to
conjugateit. Recentresearchstudiesconsideed
its adoption n the form of nanoparticles

Preparation of curcuim and its use asa food
additive

Curcuma longa L contains about 29% of
curcuminoids The mostimportant of those are
curcumin (77%) dimethoxycurcumin (17%) and
bisdemethoxycurcumin ~ (3%). These three
compounds differ in the substitution of methoxy
groups in the aromatic ring (Fidy).
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Fig. 1. Composiion of curcumin

Curcumin (EE) -1,7-bis (4hydroxy-3-methoxyphenyl)
heptal,6-diene3,5-dione)is extracted from the tubers of
adried and milled turmeriby usinga suitable solvent.
The oily resin is obtainedtar theextraction and removal
of the solvent and contairs 25-35% of the pigment
alongwith the volatile oils and resin extracts. Aftee
purification of the resin, approximately 90%of the
pigmentis obtained The solvents which can be uded
theextractionare: isopropanol, ethyl acetate, acetand
ethanol. Curcuminis soluble in oils, insoluble in water at
acidic and neutral pH, but solubtealkaline conditions.
The color of curcumin highly depends thepH, at pH
2.5 to 7.0 it hasan intense yellow color, and above pH
7.0itisred.

For nutritional purposes it is primarily used as an
additive for coloring products. It is used in all sectors of
the food industryin the amount of 00 mg / kg
dependingn thefood category

As an additive, curcumin is stable during thermal
treatmentand in dryfood. It is relativelyinert to reactions
with other ingredients (may form salts with phthalates
and citrates),and it is inert in the reactions with
phosphates, chlorides, and bizarates (Stankovic
2004).

Besides being used for food colorirggircuminshows
significant antioxidant properties arit prevents lipid
peroxidationto a significant extentThe antioxidant
propertiesare the result of the double carboxyl groups
alongwith hydroxyl groups (Stankogi 2004). Curcumin
binds free radicalsand it becomesa shortlived, non
reactive free radicaland as such does napresent a
health hazard (Majeed et al., 2000).

The absorption and metabolic pathvatgurcumin

A number of previous studies have shown ¢aatumins
exhibit poor bioavailability n the human bodywhen
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administered orallylt is due totheir rapid degradation
and poor absorption in the gastrointestinal tradbich
results in low plasma concentrations and a very
lowdistribution in tissues.

Curcumin in the bodis converted into dilgrocurcumin
(DHC), tetrahydrocurcumin (THC), hexahydrocurcumin
(HHC), and octahydrocurcumiwith reductase activity,
and thosere futher GHFRPSRVHG E\ WKH
glucuronidase to dihydrocurcumirglucuronide and
tetrahydrocurcuminglucuronide (Pan et al., 1999). Poor
absorption can be seen in the example of a clinical trial in
which the oral intake of 3.6 @f standardized extraper
day showed thatone hour after intakehe plasma
concentrationvas only 11.1 mmol / L (Sharmat 4,
2004). Due to this limitatigndifferent formulations of
curcuminwere tested in order to maximize its availability
and activity. In addition to oral intakeubcutaneous
entry was investigated and has proveffective in
keeping curcumin in tissues farlonger period (Shahani
et al, 2010). Intravenous intake in the form of
nanoparticles has beproven effectie for the treatment
of tumorsin animals (Kim et al., 2011) andlVang et al.,
2008 Shi et al., 201, showed that curcumin in
liposomal form iseffective inenhanig the effect of
chemotherapy The use of curcumin on the skin has
proven to be very effective in treating certain types of
psoriasis, wound healingandidiasisetc. (Prasad et al.,
2014). Recent research has shdkat oral intake in the
form of nanoparticles increases the availability of
curcumin 56 timesin comparison to thetandardized
extract, due to increased water solubilitydissolves
better in the digestive system dtadegradatioris longer
(Xie et al, 2011). Nanoparticles are also saferttoxic,
biodegradable, dootcause allergies in the bgdnd can

be designed to be timeleasng (Sankar et al., 2016).
The combinatia of curcumin with piperindjposoma)
and phospholipid complexes also incsea
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bioavailability Prasacet al, 2014).A hydrophilic carrier

dispersed curcuminoid formula exhibits 46 times the
bioavailability of the standard purified 95 percent
curcuminoid preparation (Douglass and Clauatre, 2015).

Antioxidant properties aurcumin

Curcumin shows very significant antioxidant properties
as a food additive In the presence of curcumithe
oxidation of linoleic acid is very slow, and the
antioxidant effect is about 80% (Jayaprakash al.,
2006) when used as a dietary suppént. It works in a
way that binds free radilsa and it also donates a
hydrogen atonfresponsible for its antioxidant properjies
(Wei et al., 2006)Curcumin has property of donating
electronsin orderto neutralize free radicals by creating
stable prodcts and thusbreakinga chain reactiorof
creatingfree radicalsin a living organismCurcuminsf
ability of capturinghydrogen peroxide is higher thtmat

of the commercial antioxidants (BHA, BHT, vitamin E)
at the same concentration (20 miBk and *«OFLQ
2008).

Curcuminshowsa significanteffecton hepatic oxidative
stress in diets with high chedterol by reducing
antioxidative liver enzymes (catalase, glutathione
peroxidaseand superoxide dismutasé),also reduces
TNF-. WXPRU QHF WaRRA)Y Vserubh FME R U
(interleukin®), liver enzymesand heart disease enzyme
markers Supplementation ofurcumin in patients with
hyperlipidemia can reduce cardiovascular problems
(Hussein et al., 2016).

The study on oxidative stress ahe loss of vitanms C

and E during sleep ian areawith little or no gravity
(astronauts) showed that curcumin reduces the loss of
these vitamins (Rai et al., 2010).

Curcumin prevents oxidation and lipid modification of
low density lipoproteins, and as a consequetioe
inhibition of prostacyclin (PG), which contributes to the
formation of thrombosisra arteriosclerosisand thus
contributes to the prevention of the same (Mahfouz et al.,
2009).

Antrinflammatory activity

Curcumin reduces the response of spegifioteins -
cytokines that occur in the processes of inflammation
such as TNF., interleukins (Il-1, IL-2, IL-6, IL-8, IL-
12), chemoking throughtheinhibitory effect on NF B
(cellular factorkappa B), and even directly binding to
TNF-. Anthwal al., D14). A series of studies on
animalshave shown that the dose of 18D mgperkg

of body weight indicates good aimtflammatory activity
(Kohli et al., 2004)Curcumin educes the inflammation
associated with colitisoy significantly reducing the
activity of myeloperoxidase and TNF
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2011). Liu et al. (2015) have shown that curcumin
reduces the pathologicchanges in the lungs and the
accumulation of inflammatory cells in the airways
asthmatic mice bglownregulatig the expression of pro
inflammatory cytokinesvith the activation ofthe Nrf2 /
HO-1 (nuclear factor erythroid -&lated factor / heme
oxygenasd) signaling pathway. Nuclear factor
erythroid 2related factor (Nrf2) is a cytoprotective factor
which reguatesthe expression of gene coding for anti
oxidant, antinflammatory and detoxifying proteins.
Pancreatitis is another inflammatory process associated
with the secretion of NF- % cytokines. Curcumin
significantly reduces the activation of this cytokae
AP-1 (activator protein 1)and reduces themRNA
induction of INOSnitric oxidesynthase)TNF~. DQG ,/
6 cytokines in the pancreas (Gulcubuk et al., 2013).
Studies onthe effects of curcumin on allergies have
stown that curcumin inhibitthe N~ %in the airway
together withthe transcription factor GATAS3, reduces
IgE in serum and inhibitsthe Notch:GTA3 signaling
pathway(Chong et al., 2014).

Anticancer activity

The transcription factor NF% K Be\ai role in the
creation of tumors andhflammation and the goal of
most pharmaceutical and entomological preparaisdns
reduceits hyper productivity Curcunin is a natural
product which reactsvith various compoundi the
downstreamof the NF B pathway.Curcumin blocks
IKK activation, phosphorylationand the degradatiorof

,,% . .DVWRI5 Hibld, 2DIB)A large number
of curcumin analoguesvere investigatedn order to
improve its efficiency in blocking NF, %including the
latest analogs called BAT (ksmri et al.,2011, Kasinski
et al. 2008). Katwi et al. (205) have shown thahe
curcumin analogBAT3 selectively inhibits NF, %
dependent gene expression by binding to chromatin
DNA in the laboratoy. Curcumin inhibitghe growth of
androgerindependent prostate canceell€ through
ERK1/2 and SAPK/JNKmediated inhibition of p65,
followed bythereducing expression of MUGT protein
The MUCI1-C is a protein that has a markedly increased
expression in prostate tumors (Li et al., 201).
FRPELQDW Ltergatian LIWiK also effectivein
inhibiting PC3 prostatéumor celk by inhibiting the NF-
,% DQG BgHthdqiression ofthe Bcl-2 gene
(Huang et al., 2015). Khosropanah et &01p)
formulated curcumin nanoparticles toincrease its
bioavailability and to study theeffect on breast canr
cells (MDA-MB 231), i.e. cytotoxicity on umor cels.
More than 50%of the tumor cells died within 48 hours
aftertheadministration of curcumimhe dosage ofanc
formulated curcuminn this study was effective in Hal

%DVQHW HYWe Dd3ageof the regular preparation of curcumin.
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Theresearch on gastrointestinal tract tumors $t@wn
that curcuminin combinationwith quercetin (enhances
the absorption of curcumjrinhibits phosphorylase AKT
andERK andinduces apoptosis througimitochondrial
pathway (Zharg et al., 2015). ®lhar et al. (2014
researchedhe effect of the nanoparticlem a breast
tumor culture (MCF7) andlungs culture(A459), and in
both cases the nanoparticles composetPofaloe vera
gel and 5%curcuminshowed15% higher cytotoxicity
than nanopatrticleswith conventional antitumor drugs.
Some of the most importantanticancer activitiesof
curcumin aresummarizedn Table 1.

Table 1 The anticancer activitiegf curcumin (Baf
Sela et al., 2010

Immunologic modulation

Radiosensitization and radioprotection
Chemopreventive, chemotherapeutic

Inhibition of angiogenesis and metastasis
Chemosensitizing activity

Inhibition of N~ B

Downstream of NF B: Inhibition of cyclin D1
Downstream of NF B: Inhibition of COX-2

Downstream of NF B: Suppression of B and BclXL
Inhibition of cytokines inhibitghe presurvival kinase Akt
Induction of phase Il enzymes

Modulation of growth factors and their signaling pathwa
Inhibition of STAT3 activation

Antimutagenic, antimicrobial andastroprotective
effect

Heterocyclic amines are formed during the
processingof protein rich foodat high temperatures
and are known fortheir cardnogenic effect. The
study was conducted in order texplain the
antimutagenigroperties of curcumin, anid showed
that all three curcumirs are very effective in
preventing S9mediatedmutagenicity(> 80%) at a
concentration of 200-¢. Unsaturation in the side
chain, a methoxygroup on the benzene ringnd a
central bdiketone moiety in the curcumin molecule
are responsible for its high antimutagenic potential
(Shishu and Kaur, 2008).

Curcuminshowssignificant antimicrobial properties.
Studies carried out on & (B. cereus and S. auréus
and G- (E. coliandY. enterocolitich bacteriahave

effectively blocks the devepment of pneumonihy

E L Q G L QRemalyin. (virulence factor and toxin
secreted bys. aureus

Curcumin is highly effective in suppressing
Helicobacter pyloriin the stomach. Research has
shown hat curcumin inhibitsthe shikimate path
required for thesynthesis of thebacteriaaromatic
ring, and therefore its growthThe lstological
analysis in the same study showed that curcumin also
restores damaged cell walls of the stomach caused by
Helicobacter pylori(De et al., 2009).

Conclusiors

In the pasB0 yearsnumerous studiesf curcuminsy
effect oncell tissuesand animak, as well aslinical
studies have shown its multiple medicdlenefits
(more than 10,00(ublished paperin the last 10
years). Despite its very poobioavailability and
absorptiom in the body tissuesurcumin has been
recognized as an important therapeutic natural
product The highest medical value of curcumin is its
strong antioxidant effect andits binding to
inflammatory transcription factors ae precursors
whetherchronic diseases or tumors. Despite the large
number ofpapers,a very small number of clinical
trials wereconducted specifically ohumans in order

to fully confirm and provéis effectiveness.
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Pregledni rad

6DAHWDN

Biljke proizvode VYH ELROR&ANL DNWLYQH VDVWRMNH KU D Qdgovdit daXjeka/DolblblaRjél W D ER
kako u samim biljkama tako i drugim organizmima mogu proizvesti samo biljke. Ljekovitost biljaka je uglavhom zasnovana na
GMHORYDQMX SROLIHQROD RG NRMLK SRVHE QRAPS m¥IErRpytoK hekard, dolenkOD YR QR
medljike donoseX NREQLFX SROLIHQROH NRML VX 8LURNR GLVWULEXLUDQL X ELOMQ
PDOL RQL VX YHRPD ]DVOXaQL ]JD QMHJRYH OMHNRYLWH R ViitjEelpppidvel,uHOD LK
VORERGQRM IRUPL LOL IRUPL JOLNR]LGD 1MLKRY EURM L NROLpLQD NRML VI
AWR VX aNYmHOOMWDHWH SD&H VH]JRQD VDNXSOMDQEhBnsRéehG [ usidddvijeuda IDfjkeR SR G U
proizvode nekolikoW LVXDPOLpLWLKDSED LUA QRO DPD MH G (H{pINCD QMREQOVWIBSMD QMD EROF
biljkama tako u siscimaL pRYMHNX 2VQRYQR GMHO RHPEMDH MX \DHD YVBWDQMLLY @ MPIWWHRP D L
radikala.Kemijska struktura im je zasnovana na fenilpropanskom kostyrlC€Cs), D QMLKRYD ELRORAND DNWL
SR]JLFLML L YUVWL VXSVWLWXHQDWD 9HULQD GRVDGD&QMLK LVWUDALYDQMD
PDQMHJ EURMD IODYRQRLGD NDR aWR IODYRQROL NYHUFHWLQ L NDPIHURO
PDUNHUL RGUHYHQH VRUWH PHGD 1DMYHUL EURM LVSLWLYDQMD VDGUA&DMD
SRYUIUXMHYLPD =ERJ L]X]JHWQRJ ]QDpDMD RYLK VSRMHYD ]D &LYL VYLMHW ]I
GRGDWQR LQWHQ]LYLUDWL OHG NDR SRVHEDQ GDU SULURGH RGXYLMHN YIL
SRWSXQRVWIR LNV WUWDH Q pH NeanEnwrial @ WV WiBIAY® DY PIW LNNYQRJ L NYDQWLWDWLYQR.
PHGX L GUXJLP SpHOLQMLP SURL]J]YRGLPD QDVWDYLWL

. O M X b Q HlatbhdidH pdifenoli, antikosidansi, biljke, med

Uvod *HQHUDOQR S R M D RlatifskiO Da¢iR QR L G 3
IODYXV &WR V@DPNRWBXWNRL GD RSL:?

9LaH ELOMNH S U Re] Y\a@adije R Jlprirodnih spojeva koji u svojoj strukturi imaC6 +

VHNXQGDUQLK PHWDEROLWD pLNC3 + C6 vezu, odnosnokemijski UHpPHQR

ELOMNX RK W\ UHNR WD NIDJRD [iM@M fenilbenzopiransku strukturu. U odnosu na poziciju

napadi patogena, i herbivora. Mnogi od ovih aromatskog prstena na benzopiranski ciklus

VSRMHYD VX SRND]DOL &XRIRND N Cprirodni flavonoidi se dijele u tri grupe: flavonoidi

u prevenciji odraka dijabetesa, kardiows&ularnih (2 xbenzopirani), izoflavonoidi (3tbenzopirani) i
neurodegenerativnih drugih bolesti (Rasupuleti i neoflavomidi (4 +benzopirani) (Grotewald, 2006).

sur., 2016;Rasoli, 201). % LR OR & N lspdjeNiW L Y Flavonoidi su podijeljeni na nekoliko podgrupa:
koncentrran suu pojedinim biljnim organima (lits halkoni, flavani, flavoni, flavonoli, izoflavoni,

cvijet, sjeme, kadien, plod) Primarni metaboliti IODYDQRQL IODYDQRQROLvne DQWR

uiepX QD VWUXNWXUQ X jkeX @d¥ F L M strukturne formule dane ndid 1 (Brand,2010).

sekundarni metaboliti jgpX QD WWPXQ L p CRaznovrsnostflavonoida kontroliaju geni biljke,
funkcioniranje biljke i reprodukciju unutar biljke, a DOL L JUHORVW ELOMNH NOLPD L C
QDVWDMX NDR RGJRYRU G@tkes E L Rse flavonoidi nalaze uglavnom u obliku glikozida,

(Rasoli, 201). Polifenoli su sekundarni metaboliti WM SRYH]DQL VX V UD]JOLpLWLP ¥
ELOMDND X NRMLPD LPDMXs¥LaH\2VLP 8HUHUD VXSVWLWXFLMVNH JU
senzorska svojstva, boja, aroma ili ukugeptX QD osnovnojjezgt VX KLGURNVLOQD L PHWEF
otpornost biljke prema bolestima [ pridonosi velikoj raznolikosti i velikom broju tih
mikroorganizmima, neki polifenoli indirektno spojeva.% RJDWL L]YRUL IODYRQRLGD V
ujepX QD UDVW ELOMNH L AWLW]HOHQL L FUQL pDM pRNRODGD F!
GLMHORYH RG &WHWQRJ 89 JUDptYRUH PHYyXWLP J]QDpDMQH NROLDL
Polifenoli SUHGVWDY OMDpostrariegnd RNFFYLMHGX  pjpriveRkérhd& medy i propolisu
heterogenu grupu sekundarnih biljnih metabolita i  (Grotewald, 2006, Harborne i sur., 1999).
MHGQX RG QDMYDAQLMLK NODVD Oksidativne proceseu ljudskom organizmup

“Corresponding authoharun.kurtagic@fzzp.gov.ba
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SRNUHUX VORERGQL UDGLNDOL Nprvo nastaju halkonia zatim dolazi do sinteze
89 JUDpHQMD PHWDEROL]PD U raznih strukturnih klasaProces sinteze flavonoida
SROXWDQDWD L ALYRWQH VUHG NDWDOL]JLUDMX pLWDY QL] ELO
organizmu i drugo (Tapas us, 2008). /Ra QD p L C2006).
prehrane PRAaH EBIOMLY QL XKWREQAWPMPL2YH VXSVWDQFH VH PRJX QDuL
EROHVWL NDR AaWRKVOHWYXIWDRLWHLOL pHEUH X REOLNX JOLMNaRdd GD
je kazati bpQR NRML VX sashjcthr@ng D Y L s drugim spojevima Kao sastavhe komponente
koje bi trebalo konzumirati kako bi se imala hrane biljnog porijekla mnogi od njih do sada
zdravstvenaNRULVW SDN V YH®OLNRSR]QDWLK UD]OLPpLWLK I1ODYRC
XWYUYVHQR GD XQRV DGHMNYDWAQD prehrane(Ferreira i sur., 2009; McKibben i sur.,
doprinosi prevenciji od nastajanja bolesti. Veliki 2002).FODYRQRLGL VX XNOMXpPpHQL
EURM LVWUDALYDQMD MH SRWY ltranfer enegije, djelovanje na hormone i
]DAWLWQX XORJX ]Gddd podddrio N Fregulatore rasta kod biljaka, kontrolu respiracije i
GMHOXM X U ogtnQiVWDLONW IOW H U D W R J H fotosinteze, mofrologiju ispol biljaka (Falcone i
DNK, OLSRSURWH L QDLm., Vidstajahpé V W Isur., 2012). Oni su sastavni dio i ljudske i
upala, inhibiciju nastajanja trombocita, estrogeni aLY R W préhMngnIHse ne mogu sintetizirati u
efekti RpXYDQMH UHFHSWRIiGaGbe 6 OMXGLPD QL Wima X(Keder,Y Z008).Q M
PHYyXWLP GR GDQDV QLMH V SRposliednjih nekoliko godina znanstvenici su
XW'Y Upotp@hBuloga flavonoidD XQDWRp PQ SURYHOL RSVHaQD LVWUDaALY
LVWDOMLYD NRMD VX (BiBeBABMG D X ustanovii QMLKRYH ELRORANH XplL
i Packer, 2003). antibakterijski, antifungalni, antivirusni,
antitumorski i drugi Tapasi sur, 2008).
8ORJD L |1QDpDM SROLIHQROD Flavonolii flaYRQL VX RG SRVHEQH °
XWYUVYHQR GD SRVMHGXMX
BROLIHQROL XNOMXpSBMNHYDREHD]VSRVREQRVWL  pLaUHQMD  VC
kemijske strukture, od jednostavnih Flavonoidima se pripisuje svojstvojetaja na boju
hidroksimetilnih  kiselina i antocijana (biljni i ukus hrane(Ferreira i sur., 2009; McKibben i
pigment) GR VORAHQLMLK IODYRQFsur,200). -HGQD RG YDAa&Qik& oWD UD
MHGQLP LOL YLAH KLGURNVL spojeva je antioksidantna aktivnost, koja je

prstenova u svojim strukturame obzirom na prvenstveno rezultat njihove sposobnosti da budu
veliku raznovrsnost njihova klasifikacija jeeoma donori vodikovih atoma i da kao takvi uklanjaju
kompleksna, uglavnone zasnovanana kemijskoj slobodne radikale, uz formiranje fenoksil radikala,
strukturi i biosintetskom porijekl (Herken i sur., koji je stabilizran rezonancijom te postaje manje
2009; 7TKH QDWLRQDO +RQH\ %RDUIrHDNWLYDQ . XN U L t FlavonoXdU kao
2004). Pregled strukturnih klasa fenola od prosth GRQRUL SURWRQD VSUMHDp
do najkompleksnijih daje u Tablicil. Flavonoidi, GHKLGURDVNRUELQVNH NLVHOLC

XNOMXpXMXuUuL IODYRQH L] R 10 D enzime i tako usporavaju proces razlaganja elastina
nastaju kondenzacijom fenilpropanoidaug. p H P X (Gokce i Haznedaroglu, 2008).

Tablica 1. Pregled strukturnih klasfenola

Redni broj | Broj C atoma | C - skelet Klase biljnih fenola

1. 6 C6 jednostavnienoli

2. 7 C6-Cl1 hidroksibenzoati

3. 8 C6-C2 acetofenoni i fenilacetati

4, 9 C6-C3 hidroksicinamati, fenilpropeni,
5. 10 C6-C4 kumarini i hromoni

6. 13 C6-C1-C6 naftdkinoni

7. 14 C6-C2-C6 ksantoni

8. 15 C6-C3-C6 stilbeni i antrahinoni

9. 18 (C6-C3)2 flavonoidi

10. 30 (C6-C3-C6)2 | lignani

11. n (C6)n bioflavonoidi i katehol melanini
12. n (C6-C3)n lignini

13. n (C6-C3-C6)n | kondenirani tanini

29
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Fenolne kiseline i njihova aktivhost suire JRGLQDPUHGXNFLMX UHDNWLYQLK VSRMHYD
SUHGPHW E UR M@rhilkkilE LReQiElrsNIL. K reddks procese u stanicama 0 HtjnxX flavonoidi
VWXGLMD SRVMHGXMX tiviaQ D & C W D NRugijelujui u procesima pyenosabola.

antiinflamatornu, antikancerogenu i antimikrobnu .RG ELOMDND Y WguH p@desuDopldgfe X O
DNWLY QR VrWu pbkavale NgezitharK pLQ@ D N  kao npr.,neke biljke su klijale sprkos nedostatku
OLMHpHQMX PQRJLK NDUGLRYDIODYRQRLGD UDVOH L GDYDOH VMH
spiHpDYDQMX DWHURYNG@H RORBG;H +bili potrebni flavonoidi za oplodnjunormalan razvoj

Mandal i sur, 2010). =D ELRORANX DNWSROHQD 8WYUYHQR MH WDNRVYHU GL
]JDVOXaDQ LVNOMXpLYR DJOLNRQ \transport auxingAndersen i Markham, 2006).

spojevi X ELOMNDPD QLVX UDY@RPMI

nivou tkiva, VWDQLPQRM L SRGVWKemijska struktura

Netopljivi fendi su sastavni doVWDQLpPQH VW

dok setopljivi fenoli nalazeX V W D @dkpdfahd Osnovnakemijska struktura flavonoida se sastoji od

1D QLYRX WNLYD SRYUALQVNL V15 atoma ugljikakoji su povezani ujezgru od tri
IHQROD RG RQLK NRML VH QDOD]fenolna prstenaA, B i C (Tapasi sur., 2008).
dijelovima. FenoliVWD QLb®®RJIJNDR aWR V>%HQ]JHQVNL SUVWHQ $ NRQGHQ]LU
hidoNVLFLPHWQD NLVHOLQD S RY alifatskim nizom koji zajedno s kisikom tvori

VW D Q Lkprgpbientama. Qv spojevi doprinose AHVWHURpPODQL SUVWHQ & D QD SR
PHKDQLpNRM RWDBR UMY Vikkaj L M H se benzenski prsten@like 1 i 2). Za flavonoide koji
regulatornu ulogu u rastu i morfogenezi bilike, kao i  imaju vezanu karboml grupu na € atomu prstena

u reakciji na strespatogene (Naczk, 2004). & pHVWR VH N&kbsblilavanbidil(Blikd Pb)
Akumulacija polifemlnih  spojeva varira i u Raznovrsnost klase flavonoida je bazirana na

]JDYLVQRVWL RG ILJLROR&ANRJ VW oksidaciji C % prstetna 6 DPR RGUHWQL |
UDYQRWHAaH L]JPHYX ELRVLQWH]H flavonoida daje boju billikama zbog apsorpcije u
(Harborne, 1994). 8 ELOMNDPD 10DY R Cvidljivom dijelu spektra (Davies,G0D4).

flavonoid halkon flavon antocijan

flavonol izoflavon flavanon flavanol

Slika 1. Osnovne strukture flavonoidasnovnekemijske sStX NW XUH UD]OLpLWLK VXENODVD

(@) (b)

Slika 2. Osnovna struktura flavanoida: {#wvan jegra, (byoksaflavonoid jezgra

30



+DUXQ . X/\PRLIFENOLI | FLAVONOIDI U... (2017) 6 (1) 28-35

6 SRYHPDEMRMD KLGURNVLOQLK pDM Xi, vMi) medu i propolisyLachman i sur.,
antioksidantna aktivnost flavonoida (Marinova i 2010; Grotewold, 2006). Flavonoidi su glavne
<DQLVKOLHYD JODYDQRQL obojene komponentevijetova biljaka i obojene
QDOD]H IDMHGQR QSU X MXaQRFkomponente u hrani (Keler, 2009). Brojna
VSHFLILpQLP HQ]JLPLPD ]D UD]OLVWUDALYDQMD SRWYUyXMX (
IODYRQROD NRRWHQRHLYHN®X Xp XM Xpolifenolnih spojevamanja u zrelom plodu, osim kod
biljkama. crvenih plodova kod kojih se flavonoidi i antocijani
5DJOLNH L]JPHYyX SRMHGLQLK 10 Cakumuliraju na kraju sazrijevanja (Macheix i sur,
proizlaze iz varijacija u broju i rasporedu hidroksilnih 1990).U hrani se pojavljuju kao glikozidi ili eati s
grupa, kao i iz prirode stupnjanjihove alkilacije i/ili drugim spojevima NDR &WR V)alkoholW,H U F
JOLNRJLGDFLMH 1DMpH&A&UH VH MLCglukozidii masne kiseline (Mandal i Chakrabo@yL

S KLGURNVLOQLP JUXSDPD - SRQ2010).Flavonoidi u hrani su uglavhom odgovorni za
SUVWHQX % D UMHYH RQL V KLGLlboju, okus, spHpDYDQMH RNVLGDFLM]I
SROR&DMELMR]LGDFLMD NRG IODYYLWDPLQD L HQ]JLPD <DR L VXL
QDMpHAUH X SR ®RIADWHX X- S R B RHD najzastupljeniji katehini, flavonoli i proantocijanidini.
NRML VH QDMpH&auUH MDYOMDi MH Flavonoli su najobilniji flavonoidi u hrani od kojih su
galaktoza, ramnoza i ksiloza. Flavonoidi koji su  najzastupljeniji kvercetin, kaempferol i miricetin.
]JDVWXSOMHQL X KUDQL UD]JOLNFlavanRQL VX XJODYQRP QDVyHQL X

hidroksilnih, metoksi i glikozidnih grupa i u flavoni u celeru. Katehini su prisutni u velikim
NRQMXJDFLML L]JPHYyX SUVWHQD NROLpLQDPD X JHOHQRP L FUQF
biljkama uglavnom su u obliku -@-glikozida ili YLQX GRN VH DQWRFLMDQLQL F

polimera. Do polimgzacije flavanola u tanin i ostale RVWDORP ERELPDVWRP YRUUOX :
VORAHQH VSRMHYH GROD]JL QSU LVNOMXpLYR a® baOlxagHsok Flkdnske
HQJLPVNRP RNVLGDFLMRP OLaUD NLVHOLQH VX XJODYQRP SULVXW
Tanini ili galotanini su esteri 3,45 MHpPX UDAL D SRVHEQR
trinidroksibenzojeve kiseline. Galoilna skupina tih esterifikovana s polisaharidima koji su sastavni dio
tanina i monomernih katehina UHZOHQRP pLC VWD QL p QBHljKe \TaivsdrQ RDBI1)U citrusma

G M HO RjP lofigowrna za svojstva helatiranja i kao AW R V Xe Qimun Darastupljeniji su flavoni i
hvatanja slobodnih radikala. Kondenzirani tanini ili IODYRQRQL &LWUXVQL 10an® QR
proantocijanidini sastoje se od flavanolskih jedinica JUHMSIUXWX L OLPXQX PHYX |
NRMLK PR&H ELWL L GR X MHGQQDMYHURM NROLpPLQL 8 QHNRF
SUHKUDQX QDMY Da®d4uMplociR@diniV L K flavonoli su primarno zastuplieni u kori pa se
koji se sastoje od monomera {kgtehina i (F- JXOMHQMHP QMLKDYDMRRO MR,
epikatdina. (3-Katehini i (+)}epikatehini su PHYyXWLP NDWHKLQL VH X QDMY
ILWRWRNVLPpQL L QHNH LK ELOMN VYMHAHP YRIXHMSSUMH YRUH)IRD
EL VSULMHPLOH QDVHOMDYDQM Fkatehinima a zatim slijede jabuke. U manje
teritoriju (Bais i sur, 2003). Flavwonoidi daju ]OQDpDMQLP NROLPLQDPD NridWwHK
XRELpDMHQH ITHQROQH UHDNFLM YRUX D X IRUPL HVWHUD XIE®O QN
intenzivno plavecrnog kompleksa na tretmam s X ERELpDVWRP YRUX 1DMYHUD |
AHOMH]R ,,, VROLPD ,PDMX L]ULnalazi uED]JL L EUXVQLFL %RELpC
NDR @&4WR VX VSRVREQRVW GD WDVDGU&H QDMYHUH NROLpPLQH NHL
=GUDYVWYHQL XpLQDN naRizhésjHQR GYD |10DYR QR L & DBeteivanawi DoxugifnH
koipLQL L QMLKRY R (Richitherg ROOW.XSCYUVWDRDOXIRXDYHRPD PDOLP NR!
'DQDV VX X ]QDpDMQRM PMHUL NROLPLQH VX QDYyHQH X VYMHAH

izolacije, identifikacije i kartifikacije polifenola i PDVOLQH VDGU&H ]QDpDMQH NRO

drugih fitokemikalija Ximing i Horward, 2012 (Andersen i Markham, 2006)2G SRYUuUD O.
NXSXVQMDpH O INDQOWKRQ B RIVYUHULIH

Zastupljenost pojedinih flavonoida u prehrani flavonoida pogotow kvercetina i keampferola.

FavRQRLGL VX QDYyHQL X FHOHUX
Tokom redovneprenrane unos polifenola u ljudski 5DMpLFD MH MHGRLMR BSRAYH GWD (
RUJDQL]DP PR&H ELWL L GR QHNFflavanone naringenin i hesperetin. U crvenom luku je
na dan (Manach i sur., 200%5olifenoli su vezani za QDYHQD QDMYHUD NROLPLQD NYtI
procese fotosinteze u bilikama pa su prisutni u hrani 3LUD X IODDYQWRAH ,Nabijidd KrbjQurbta i
bilinog porijekla YRUX SRYWIQNDPAMDHARFYLINROLPLQD [DYLVH RG VLURYLQH
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JODYRQROL NYHUFHWLQ NHDPSIEDXWRUL VX IODYRQRLG PLULFHWLQ
X pDMHYLPD 3URL]JYRGL QD EDJLPHG YULMHVND WH NHPSIHURO ]D PF
VDGUAH ]QDpDMQH NROLpPLQH 10D Barberan i sur., 2001)Treba imati u vidu daes
NROLpPLQH IODYRQROD L HORDPPBARGUHYHQH IODYRQRLGQH NRPSRQH
MH QDULQJHQLQ 6DGUADM 10D Ysastav propolisa (npr. pinobanksin, galangin, krisin,
ELOMNDPD QLMH GRYROMQR LVW pinocembrin) ne mogu Kkoristiti kao pokazat;ji
SHOQX MH QDYHQ X YLVRNRP L]QRVERWDQLpNRJ SRULMHNOD MHU QML
aukadulii L PDMPLQRM GX&aLFL QDyH(medu zavisi od kontaminacije meda propolisom
mg/100 g) (Andersen i Markham, 2006). (TomasBarberan i sur., 2001). U ispitivanjima
Biodostupnost raznih klasa polifenola i flavonoida je  flavonoida u medup HVWR VX LGHOQWLILFLUL
GDQDV SUHGPHW PQRJLK LVWU D ékiseline Tako je elaginska kiselina identificirana kao
XND]XMH QD QMLKRYX UHODWLY PRJXUL PDUNHU ]DEMR&IR), dakljedeH V N D
]DYLVL RG PQRJLK IDNWRUD NDImed mDMpLQH @« RSIDANHW HpdisushastL p Q D
W HaL Qudanj YglWblizacije i hidrolizacije, U X aP D UL Qné NAddrNde\igdr, 1997). S druge
metabolizna organizma i sl(Surangi i Vasantha, strane, apscisinska kiselina, &ojse smatrala

8 QHNLP LVWUDALYDQMLPD MPRJIXULP PDUNHURP PHGD RG YULMH
luka i jabuke su pokazali najbolju biodostupnost je i u medovima od repice, limete i bagrema.
(Hollman i sur., 1997). Pokazalo se d&upan; 7TDNRYHU PRJXUOX SRYH]DQRVW
apsorpcije flavonoida u probavnosustavuzavisi i porijeklom meda pokazuju i derivaeriolnih kiselina
od aglikonskog déla molekule TDNR MH X V Oprisutni u medu, ali to svakako treba dodatno ispitati
kvercetina utvyHQR GD QMHJIRY &HUHUC((TomasBarberan isur, 2001).Neke fenolne kiseline
LJUD YHRPD YDaQX XORJX X DSVX RIQDpHQH NDR PDUNHUL P

Vasantha, 2013). hidroksicimetne (kofeinske, -kumarinska i ferula
kiselinakao markeri kestenovog meda (Jaathan i

Flavonoidi i fenolne kiseline u medu sur., 2010; Herken, 2009)lspitivanja VDGUaDMD
fenolnih spojeva i flavonoida medusu pokazalala

Glavne grupe flavonoidaQ D y HiQrieHu su flavoni, postoji korelacija s cvjetnimi geografskim

flavonoli i flavonai (Lachman i sur., 2010)0sim porijeklom s jedne strane iantimikrobnim

IODYRQRLGD PHG VDGUAL L GUXdjelovanjems druge stran¢Pasupuleti i sur., 2016;
QDMYL&H IHQROQH NLVHOLQH SFBertoncel, 2008 . R CeLflakzd@oida u medusu

kolHLQVNH HODJLQVNH L IHUXOLYHRPD UDRibypd WERVLWL L GR N
(Rasupuleti, i sur., 2016)Osim estera navedenih GRN MH QMLKRY XGLR SXQR YHUOL X
kiselina prisutni su i eki drugi kao npr. metivanilat, propolisu (10 %) Reshma, i sur., 2016; Youngsu, i
metil-siringat i metit4-hidroksibenzoat koji su sur., 2015;Anklam, 1998). Neki znanstvenici su
SURQDYHQL X UD]JOLpLWLP YU\ispitivali ukupQL XGLR IHQROD QH XI
bagremovog, kestenovog, jelinog, naj\ang, IODYRQRLGH X X]JRUDND UD]JOLpL
suncoketovog i meda od uljane repi¢@gaganathan i tom se udio fenola u ispitanim medovima kretao

sar., 2010; Herken, 2009)ODYRQRLGL NRML L]JPHYX L PJ J X] SUR
nalaze u medu su pinocembrin, apigenin, kamferol, YULMHGQRVW RG PJ J T7DNR}
kvercetin, galangin, krisin, pinobanksin, luteolin i GD PHGOMLNRYFL berfoRhgo ofedriL XGLF
hesperitin  (Turkmen i sur., 2006). Prisustvo medovi (Medai sur, 8WYUYyHQR MH
navedenih flavonoida u medu prvenstveoasi o DQWLRNVLGDWLYQL NDSDFLWHW PH(
E R W D@ ppdiijetly pa se padini flavonoidi povezan s flavonoidimaali da svakako ukupna

R]QDpDYDMX L NDR PDUNHUL ERWantioksidcijska aktivnost meda zavisi kako od
(Lachman i sur., 2010; DANRQLHQH L WXU XNXSQRJ VDGU&aIRddDdmS RDIL,IZBYROD
GHVHWLQH YUVWD LVSLWLYDQLK Youngsu i sur, 2015) tako i svih drugih
prisustvo flavonoida pinocembrina (Bogdanov, antioksidanasgMohamed isur, 2010. Do danas su

1989). U nekim studijama, flavanon hesgin je IODYRQRLGL DQDO Lkienhd@diskid D]OLp |
VOXALR NDR PDUNHU ]D W]Y FLWHKQLNDPD NDR aWE)WisnsW\&3IPNRV OR
NHPSIHURO |]D PHG UXaPDULQD i WHpQD +3/& N D Str&x® (CR)Dgadria H N W U

suncokretaFerreres i gradnici su HPLC analizom kromatayrafija-spektrometrija masa (GCMS) i
flavonoidnog profila 14 vrsta uniflornih i multiflornih drugim (Pengpeng sur, 2010).U GDQD&aQMH YULNMN
medova odredili hesperetin kao marker za HPLC - '$' MH QD@DMYHUX SULPMHC

identLILNDFLMX PHGD FLWUXVD EXGRGUHYLYDQMX DNWLYQL K sghiy WR M D
samo u toj vrsti meda (Ferreres i sur., 1994). Isti tim i flavonoida (Pengpeng sur, 2010 Makawi
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Alabedeen, 2009). Za flavonold V X N D U D N W HBetowcej,L)pp (2098): Identifikacija in vsebnost nekaterih

dvije UV apsorpcijske trake; traka 2, s maksimumom
u intervalu od 24285 nm, vjeruje se da nastaje iz
(A) prstena, dok traka 1 s maksimumom u intervalu
od 300550 nm, vjerojatnonastajeiz (B) prstena.

.YDQWLILNDFLMD jednb pr&dqoRtIHBIT M H
metode sa UV detektorom. Procjena Ga pLQH

flavonoida u medu Y U & Luspdriedbomrezultata
kalibracija standarda flavonoida s rezultatima
uzorcima meda (Kaskoniene i Venskutonis, 2010).

antioksidantov v slovenskem medu, Dadlisertacija,
IMXEOMDQD 8QLY 9 /MXEOMDQD

Bogdanov, S. (1989): Determination of pinocembrin in
honey using HPLCJ. Apicultural Res 28, 55-57.

Bﬁr‘%.w 2010): Increasing hesperetin bioavailability by

ulatlng intestinal metabolism and transport,

Doctoral  Thesis Wageningen University,
Wageningen, The Netherlands.

Cai, Y., Luo, Q., Mei Sun, M., Harold Corke, H. (2004):
Antioxidant activity and phenolic compounds of 112

Neka kromatografskaL VW U DALY D QM Dnuw X S R Ntajlilo@aDCHihese/ medicinal plants associated with
UD]JOLNX X NROLpPLQL L Ydjedwi |10 DY RwMRcEeLTe Eq|@w§4x21572184

vrstamedaNDR aWROWHLQH |0DYRQRLG/|b*N\W/\/rrLP|iWW

QDULQJHQLQD L KHVB sl A8 QD
y H NV W 8Lt P00B).

=DNQ@iM X p

,PDMXUL X Y luGxprésfrahRmio& polifenola

.D]JODXVNDV 6
X gqﬁz sftjio of fIav0n0|ds in Lithuanian honey and
readBiolog. 2, 28-33.

Davies, K. (2004): Plant Pigments and Their Manipulation,
CRC Press, Blackwell Publishing Lt&innual Plant
Reviewsl4, 93-95.

Espin, J.C., GarciaConesa, MT., TomasBarberan, FA.
(2007):  Nutraceuticals: Facts and fiction.

i IDYRQRLGD X ELOMQRP FDUVWYX WFhy®didmistRs® 29863008.R & H
RpHNLYDWL GD VH PQRJL RG QMBmeﬁw@%&AQﬂaquﬁO@&HI@wnmdsmHealth

.DR &WR GRVDGDaQMD
IODYRQRLGL VH YHU

samo o malom broju flmnoida. S obzirom na

UDJ]QROLNRVW XVORYD VDNXSOMDQ
XVORYF*érrelrJa ICy @ R. et&l. Rz@dﬂ)) AMtldxidant activity of

VH]IRQH PHWHRURORA&NH
pretpostaviti da od nekolikdaV L VilévobBoida koje

LVWUDALY DaQil\PBSea@Rfi@fE@Td( plitivaigely Nekker, Inc.
PRJX NRU
RGUHYHQLK ,YRHAXW IFFH DV QR MH

ey b, ST oV R ML, o aoia)

smtesys biological functions, and

blologé:al 8p||3|cat|oSnSD \F/r%nﬂe(rgsﬁ PéaBt l_?(&i)eBcé

Portuguese honey samples: Different contributors of

proizvode biljkei veliki broj vissa SpHOLQMHJ P H &b entrire honey and phenolic extradood

PR &eIR p HN LY Bndstpoiiehtld/iXlavonoidau
medu X

Chemistryl14 (4) 14381443.

UD]JOLPLWLP -kvahyt&tianinw D W EeyreyerF., Giner, JM., TomasBarberan, FA. (1994):

omjerima. Iz dostupnenanstveneOLWHUDW XUH PRA |.¢orvp|a|rat|ve St“dy of hespertin and methil

IDNOMXpLWL GD MH RYDnaVgsh® D MD

meridijanima svijetaP H y X W blRu nije dovoljno
LVWUDAaHQD
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POLYPHENOLS AND FLAVONOIDS IN HONEY
+DUXQ .XUWDJLU
Federal Institute of Agriculture, Butmirska cesta 40, 71000 Sarajevo, Bosnia and Herzegovina
Review paper
Summary

The plant produces all biologically active ingredients of the food. Secondary metabolites of plants that are respdheible fo
beneficial effects in plants and other organisms but it can produce only plants. Therapeutic properties of planysiasedinl
on the activity of polyphenol, of which special place occupy the flavonoids. Honeyhppis (melifera colecting nectar,
pollen and honeydew brings in the hive pbknolsthat are widely distributed in the plant worldithough the content of
polyphenols in honey are relatively small, but they are very meritorious for its medicinal qualities. Bee embeds them in ho
in the form of what they plant produced, in free form or the form of glycosides. Their number, and the amount of which car
found in honey varies in relation to the whole range of factors such as the quality of bee season, season of collecting ht
geographic area, etc. Science has found that plants produce several thousand different polyphenols and their cor
characteristics arpreventing the emergence of a disease while in plants that in mammals and human. Their basic actio
based on preventing the emergence of highly reactive free radicals. Their chemical structure is basgldeos!tnepanoic
structure(Cs-C3-Cg) and tleir biological activity on the number, position and type of the substituents. Most of the results of tt
research were made on the content of total polyphenols in honey and the contents of only a small number of flavonoids
flavonols quercetin and kaeol or flavonon naringenin. Some flavonoids are marked as markers of a certain varieties
honey. The largest number of studies of the content of flavonoids was made in the aromatic and medicinal plants, ft
vegetables and teas. Due to the exceptiomportance of these compounds for the live it should be expected that theil
scientific research to further intensify. The honey as a special gift of nature has always been named as a food and mec
however, his healing powers is not fully exploradsitherefore to be expected that there will be scientific research qualitative
and the quantitative content of flavonoids in honey and other bee products will continue.

Keywords:flavonoids, plyphenols antbxidants plants, honey

35



Hrana u zdravlju i bolesti, znanstves®W UXp QL pDVRSLV |D QXWULFLR®4IDP L GLMHWHWLNX
Food in Health and Disease, scientificofessional journal of nutrition and dieteti¢2017) 6 (1)36-42

3('$*2a., $63(.7, 35%$9,/1( 35(+5$1( , ='5%$9,+ 67,/29%
4,927% 8 26129124.2/6.20 2'*2-8 , 2%5$=29$1-8

OXKDPHG 2PHURNQED 3RWURGLP!yIOWWHOD ADEDQ@RYLU (IHQGL

1)LOR]JRIVNL IDNXOWHW X 7X]OL 'UTuZld, B&sRaLi @DedbBinaN R Y L i D
2A+XPDQLWDUQD 2U.lMGHDERWD 6P HUQDWLRQDO?®* /RNDFLMD *UDpDQLI

6 W Udap QL

6DAHWDN

Uvod: P)dDJRAEANL UDG R G QRust@rRvams ddydaF lobtdrovanja paseh periodu ranog dijetinjstyaredstavija
tePHOMQR GMHORYDQMH ]D UD]YRM SR]JLWLYQLK QDY ISRV HE G DRICK MWGLRHNMDO
SRND]DOD VX NDNR Sedaibbitzii R GWRIOR GORMD MPR GRSULQRVH UD]YRMXurkih JLMHQV
L HPRFLRQDOQLK QDYLND NRG GMHFH 6PDWUD VH GD VX SUH&G&ERMQeMED L aNR
S H G D JddgbMNupbiteliskuL GUXaWYHQX REDYH]X ]D SULNUOR®QRQ]DKS B R IGHWEVQrVIRES DN OHHC
kardiovaskularnih bolestKroz pravilnu prehranu djeca zadovoljavaju svoje energetske poadebenos vitamina i mineralalo

]QDpL GD SHULRGX QMLKRYRJ UD]YRMD WUHED sSWedtipréndéde&s LWL SUHKUDQX SD ]D
Cilj rada: IVW UDRGW LR & N Hije@a pravineé/grehranea razvopozitivnih navikakod diece X & N RKbd2 Patuplienost

W D NY L K uhas@uhimirdgrnima osnovnog obrazovanjeuzlanskog kantona

Materijal i metode 2YR S UH YV Wahe@Rvaderd jldRént rujna2015.godinena osnovu podataka debnih iz nastavnih

planovai programaza osnovno obrazovanje fazlanskom kamnu. . RUL&W H QD WWLH NDFQ B H V N Udstipgak anglifz P H W R (
V D G WdiDddbavna predmetalMoja okolina® Blologija3 Kemija3i A X OW X U D 2&vip@driatgeNK Prid nivou druge i

W U Hjdilel osklovnog obrazovanja

=D N O MRdzitati istadaLYDQMD GIN MK MX GHYHWRJRGLAQMHP RVQRYQRP REUD]JRYDQMX
R E UjDilj u sebi imajuzastuplienesadra DRdjHretirajuprehranuL |GUD Y H V Wjec@Ro¥rndvidoh dtiRayov@anj 9DAQR MH
OSMMHVWLWL GD MH SRWUHEQD YHUD ] Davhie/ pr&iddiekaQ RReMinuRaYidDddikhdija UdydateiiaD MD N L
nastavnika uS R G Un¥tpididxizma iekologije te kutureR JGUDYRP ALYRWX .DRPIMRVX SOPDGH@&FLMH S|
NDGOHAaAQH VWNKPpWVOIXEHB 0LJREX ph \p@Hanl W YDRK OW QR V D @rabiaba\d Ehoghbhoraan@ L K

kroz modeizborne nastave kojg H SUH @it H®U D YH VWNIDR Y B IBQ K BRabiosiza razvoj mladih

KIj X pQH US WG L Reéal ddgopobrazovanjeH N R O R &M, Euriouiml]GUDY VWLO &LYRWD

Uvod programimau osnovnoj AaNRXOWYUYHQL VX VDC
prenranei ]GUDYRJ VWLOD A4LYOMHQM
Odgojno drazovni rad X aANAR@IPD ]QDp DM @Qastavne planove programe odnosno curriculugn
mjesto u kognitivnom azvoju djeteta a posebno u pojedinih nastavnih predmetiplazi sedo saznanja
razvoMX QMHIRYH HNROBuMKH sVYLMBVWX X RGUHYHQRM PMHUL [JDVW)
prirodom ZD QRUPDODQ SVLKRIL]JLpPNXVPNWVMRHIWDWOAMRYIGMHFEX QD YDaAQRVW
konativni razvoj djetetovedosobnosti neophodnisu hrane =D XVSMHaDQ SURFHV IRUPLUDQ
adekvatni fatori socjalizacije unutaobiteli dNROH S HG D J Reéd) kojdé&VodvM D X, alN Rltelji.
sredine u kojoj dijete odrasta i provodi svoje 9DaQR PMHVWRdjetetaUdYIR @ DIRANR
slobodno vrijeme 2PHURY LU L vy Stedira u djelovanje u & N R O24jddRiM. Zbog togase mora
kojoj dijete boravi i s kojom se identificira u PRVYHW L MWdagphijalkaiduci NRMD SURXpDY
NXOWXURORAGNLP L GUXJLP YULMMWQI@‘@I@MP{ REUBQPSRBHYXMH RGJR
ispunjena je riziko faktema koji se negativno "Suvremena pedagogija je znanost ovremenom
RGUDADYDMX QD VYHXNos&qosti UD ] YRG FGMAMH W HWRIWR Y LU
Utjecaj medija inovina GLUHNW QR SR GV W Lpega REOWVWWPIOMLND  Xprdsddis e MedaN R P
REOLNH SRQDA&aD QM Da kddRaddkvathe M HWHD BDMIQYD MHU BNVQ M FHSQUIHPRQBYWD Y
]JERJ QHPRJIXUQRVWL LVSUDYQRJ DD WXyLYUIDOWH R gniisHUGphalvR iy [ Xtranu.
UD]QH HPLYVL Mdelektrdi3kint iddoimiaHimQ SBNOMXpPpLYDQMH R pApM I LONNDV X YUTR OW L
medijima. Nastavnim planom i programom u ih sena samostalan rad s krajnjim ciliem osiguravanja
osnovnoj a N Rz@stupljieni su V D G UveaM Lza EROMH EXGXUQRVWL BURFEHY HNF
prehranu,0dnsnR QDPLUQLFH NRMH pRYEMHRUWRNMEDRQONELMRURGSBBHGAENR
NRQ]XPLUD X S UR F H Mastavrinh. Y O MVHYGHWID L @btada@arjd.Posemo zQDpDMQX XORJ>

"Corresponding author: muhamed.omerovic@untz.ba
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utiecaj na zdravlie tokom cielogALYRWD VYDNRJIOWXUD 3BLY®IMIHKDWIV L 1XPL
pojedinca imaprehrana.Pojedini hranjivi sastojci su OXMD NULg2013yNRM L  Viddnivop ruge
potrebni L Y DIfu@skom tijelu ukoliko JD aHOLP R W Uthjéadd osnovnog obrazovanja.

RGUADWL XtahG PrehvaR&E MHFH daNROVNH GREL

mora biti blagovremena, pra@ QD L XUDYQRWHAHWHQD MH L UlHMNHDY DQWAaDI
Ukupnahrana koja seinosi u organizam mora biti u elaboraciju navedeno§ UREOHPD LVWUDAL
U DY QR Wijeleéshim \potrebama za raznovrsnim

hranjivim tvarimate VDGUaBRIWOMQX NR®DHPXOWDWL LVWUDALYDQMD
NDORULMD &gykd@aQ, mithéfalaniasti i

YLWDPLQD s@#D2G)DUpLU L $QDOL]JLIUDRVIXIODPVNH L QDpram® Y Q
Okvirnom nastavhom planu i programu za
Cilj rada GHYHWRJRGLAQMX RVQRYQX aNR

Hercegovine NMIONKSTK, 2016) za odabrane
Cilj ovog rada jeste LVWUDALWL SHGDJRENHGBM®BHIN WSHUra2IMpH WEWHV VX VL

utjecaja ha razvoj pozitinih navika kod djece u tiednom fondu sati te raspodijeli po razredima.
ANROD Pagledu zdravih stilovgprehranekroz Analizirano je koliko e aNFHQDW QDteHNI
]JDVWXSOMHQRVW WDNYLK VDGHSDRMQRX NXQM@MWDPRAR Boxchrani |
programima oshovnog obrazovanjduzlanskog prehrambenim navikama oddgajja unutar samih
kantona.Polazna hipoteza bila je d# u nastavhom VDGUaADMD SRVPDWUDQLK SUHGP

SODQX L SURJUDPX RVQRYQRJ REBQPROMOR M D \(PESIS&S MkBjp M3  bave

7X]JODQVNRJ NDQWRQD X GRYROMQWMDAMHQRBRSAYRIERMPDWLNR
SDAQMD DteWdan® IEBDYOMD HNRORGBL K DX LOWDY HWRJRGLAQMHP R
L JGUDYLK VWLORYD &LYRWD NURIE SKRDUPERNWHED@DADMH SUHG

pojedinih rastavnih predmeta. MH NUR] VYDNX JRGLQX &a@NROF
QDMPDQMH MHGDQ SUHGPHW NF
Metode rada HNRORA&ANL RGJRM SUHKUDPEHQ

V ELOMQLP VYLMHWRP L ]Da&wW
U ovom preglednom LVWUDALYDQMX M WreverriuL ®9lestQ D kulturu  zdravin  navika
D Q D O-taskriptiMR metoda. Osnovna pretraga &4LYOMHQMD 6DPRP DQDOL]RP
obaviiena je SUHWUDALYDQMHP QDV walivicarrglljive @ D@mje napravljen dobar balans
programa za 0snovhoREUD]RYDQMH QD wSttnauSkpM®LQDPD 9DAQR MH LV
Tuzlanskog kantona, a temeljila se naMsH G H (i L Pulogu nastavnika (pogotovo u prvoj trijadi
NOMXpPpQLP UULMFIABRVYRWDYOMHQLP abrmevahaMjetete) da pravi korelaciju nastavnih
nastavnih predmeta ]GUDYL 4ALYRWQL VWLORFUABMBKUBEWDOLP SUHGPHW
ekoORANH QDYLNH LhgiebsReQnAvikeR Y M RastBvnikovoj kreativnosti, edukatorskoj
njega i bolesti SUHWUDALYDQMN NVOHVI R P U B@sobr9g)iRi lempatiji prema pozivuJkoliko
na nastavinplan i programQD SR G Uzapdog 7X QDVWDYQLN VDP UDGL QD RVYM
kantona. Za separaciju i razvrstavnje nastavnih L VDGUA&DM QDVWDYQH MHGLQL
SUHGPHWD L QDVWDYQLK SURJUDPQWNHRIDINWIEHD @ H GRYVMX SN SU
DQDOL]H YBGDaRMDH GRI\I@ODG-IL@VDIMIQM’_M/HJDéLYDbNLK VSRVREQRVWL
kriterij za razvrstavanje radova, lbi je RYL QDVWDYQL VDGUAaDML EL(
kompatibilnost predmetd VWUDALYDQMD V WwWdgraiedD NRMH
obuhvai@ju nastavni programi predmeta koji tretiraju 8 RYRP LVWUDALYDQMX QD RVQF

ovu problenatiku. Za potrebe pisanjada,s aspekta PR&H VH ]DNOMXpLWL GD QDVWL
osnovnog obrazovanjaR E X K'Y D U HIKupno MtH obrazovanje s nastavnim predmetima koje obudva
nastavna pm@meta na nivou osnovnogbrazovanja se vrlo malo bavi problematikom prehrane i zdravih
koji su zadovoljili VDGUA&DMQk t&dmWHUYWLORYD &LYRWD 7THN pHWLU
LVWUDRDALYDQMD didoPLpQR VDGWAD RKE NRMWDOQRJ
- Moja okolina® /LYQMDN Out.M D N Lrazvej djece i mladih. Postavija se pitanje da i
%LMHGLU L /LYQMDN ,koji /LYOWODDWR REUD]JRYDQMH LPD ]D F
se X pra nivou razredne nastave prvoj trijadi razvoj osobnosti V REJLURP GD RQR &
osnovnog obrazovanja SURJUDPVNH VDGUADMM F SOR P\
- Biologija® +DGALKDOWWRYLU LLXPLIG Aroblenatici.
O9LGRYLU %HJLWLU+DGALKDOLOR
- Kemija® OLOLpPHYLUG L OXVLI L
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Tablica 1. Sistematski pregledd DVWDYQLK SUHGPHWD SR UDJUHGLPD VDGUADMX L EURMX
Tjedni fond sati po
predmetu

6 D G hagfdavinih predmeta

Razred
Svijest 0 mom tijelu,
1 Higijena, 5
Sredstva za higijenu
Prehrana
+LJLMHQD X a&NROL
yXYDQMH JGUDYOMD
Svijest o mom tijelu
Moja okolina 2 Higijena
Sredstva za higijenu
Prelrana
=QDpDM ERUDYND X SULURGL ]
= Q énfe biljaka za ljudskpretranu
2VREQDapLVWRI
yLVWRUOD L NXOWXUD VWDQR
3 Zdravst\ene ustanove 3
Pretrana
Duhan, alkohol i droga
=GUDY RNROLA
Odmor i rekreacija kao higijenska potreba

8]UR b Q L Finefri@Ifiadiamja
. XOWXUD ALYOMHQMD
2

Moja okolina 4
5 =QDpDM ELOMDND ]D pRYMH
(NRORJLMD RpPpXYDQMH &LYRW
Bolesti uzrokovane nehigijenom (bolesti prljavih rukuugk bolesti

suvremenog svijeta)
Hranjivi sastojci hranet QHRSKRGQL ]D UDVW UD
zdravlja, pravilan raspored dnevnih obrokgihova kalorijska

Nastavni predmet

Moja okolina

Moja okolina

Priroda

vrijednost
o Prehambene namirnicervrste namirnica, njihova upotrebna i hranjiy
KUOWXUD a5 vrijednost, higieQD L SUDYLOQR pXYDQM L
.XOLQDUVNL SRVWXSFL SULSUHPH KUDQ
proizvodnja hrane
Bolesti uzrokovane nedostatkom hranjivih sastojakaani,

nedostatkom hrane, nepravilnom, prekamgen i nehigijenskom
prehranom
*UDyD L IXQNFLMD ELOMDN
Biosistematika biljaka
Biologija 6 Virusi 1
Bakterije
=QDpDM ELOMDND
ZQDpDM ALYRWLQMD ]D pRYN
Biologija 7 -HVWYRM/BQMH YRGHIGH L JUDPQ 2
. R U L & Wpre@aviikiizvanrednim uvjetima
EkologLMD L VYDNRGQHYQL &LYRYV
=QDpDM &XPH ]|D pRYMHND
Biologija 8 OVRELQH YRGH NDR ALYRWQH 1
UteFDM pRYMHND QD SULURG
=DJDYLYDOQOMH RQHpPLAUHQMH L ]DAWL
Ugljikohidrati
Alkoholi
- Masti i ulja
Kemija ° SapuniiGHWHUGAHQWL 2
$PLQRNLVHOLQH L EMHODQD
Enzimi
Njega i bolesti organa za prohav
Njega i bolesti organa za disanje
Biologija 9 Njega i bolesti organa za krvotok 2
1IMHJD L EROHVWL SRYUHGH
Njega i bole ALY p B@tad
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Rasprava SrbijiD L &UQD *RUD 7DDNBUYB MWL
Crnoj Gori, XpNUR] SUHGPHW A=GUDY|
YRYMHN MH GLR SULUR @dvijdstiN UR ]uBL\9.Dazredw kezM Xati@gdno aW RX SIGIRGY L
VQDAQRM MH YH]L=QDpIMDRGRAVUHLRGAWR MECVR1LY. %L +
formiranja i usvajanja ispravnih prehrambenih navika U istoj aralizi navodi se da je Srbiji, Hrvatskoj i
koje trebaju biti osnova dobrog zdravlja predstavlja ~ Sloveniji IDGU&DQ SUHGPHW A'RPDU
SUHGANRGIYNRYV@ERHMQAD L VUMGQMMNRMRIO X géhXL H K DW@éana zapravilnu
4N R O gudtRvigpotrebna je permanentna edukacija  prehranu (VCG, 2013).
QDVWDYQLND R SRWUHEL UHDO S|@uwe stranesWBREWBRADNNM DS UNREDMRWU HV Y
ALY OM H@Mde diecce. 9DAQX XORJIX LVEMX &H HZPEHAWIQIL L VXKWRORAEN
nastavnici na satovima razred®e nastavei na obrazovani ljudi trelja razunjeti prirodni poredak,
satovima izvannastavnih aktivnost  (sekcije). HNR OdRstdv/ali i da se obrazuju o ekonomiji,
Nepotpuna ili nepravingrehranaPRa4H QHSRYRGOGRQRWLFL JGUDYOMX SROMRS
utiecati na rast i razvoj djeteta. S druge strane, SUREOHPH NRML VX VW¥ireménoinH L
prekomjerno uzimanje hrane te nepravilan omjer svijetu. & LOMHYL HNRORA&GNRPpXRBEU Ny
prehrambenih tvari mogutjacati na pojavu niza RQR pLPH EL VH SREROMADR R(
KURQLPQLK EROHVWL X NDWapL MR wdnag i wepr prira@ir @dnos fudifednih prema
odabir namirnica i pravilna prehrana mogu drugima.On podrazurijeva promowuianje pozitivnih
prevenirati mnoge zdravstvene problem8 DQGAaLu SURPMHQD X NYDOLWHWL RNRO
2015) XpHQMH &A&NROVNH GMHFH FRPPOL
'"MHFD X SUHGANROVNRM GREL SRRDPOWKX YHHNIRIO R&é N G000 M mhRevd Q
VNORQRVWL SRMHGLQLP MHOLPDGUX®DQMHDQLPD SULSUHPH
hrane. PrenranaSUHG&ANROVNRJ GMHWHVBDR YR RY RILY RaZmms@pDd Radtona ekologija
sthLMVND 9HRPD MH YDAQR aWR se NRIWRN R \GQRHFEPH NBHRIGHG PHWH ND
3UDYLOQH SUHKUDPE HjQ Hse QJDYLNKIHPLL]MDE)MIEBDRSULAORMDSVR(N/ROL
QDMUDQLMHP GMHWLQM\Ohavexa - X Vaxedmety Rivzagiuplieni u jednakom omjerw kau
je odraslih da planiraju i kontrodju G M Hbpektanu JHPOMDPD X (ROGU20E3 Q M X
i da je prilagode njihovim potrebaméalkoliko se Kako bi se postig potpura kvaliteta i svrha u
ustanovenepravilnosti tprehraniPRUDMX VH SDa®WRFHRVK XpHQMD QDVWDYQLN
XSRUQR RWNODQMDWM HEpidDednaD y H N U VD@RWD! SR]JLWLYQH SHGDIJR
WUHED RVLJXUDWL GRYROMQR H QdineJ ha HastaMunan) atuy Isekcijame & Wiruging |
tvari. ' MHFD WDNG Qi WQB NRUM&EdR M X YHigia odgojno obrazovnhGMHODWQRV W |
6DULF L .QH aHrPepdiuka je da seabira na 'DQDV &ANROD QLMH XbvanBs@awiy D
ALWDULFDPD MHU VX RQH ERUGVEPR YOR@R 9L A Qmjesid Hdje e i
ugljikohidratima, koji ne dovode do naglog podizanja znanje §gepH SURL]YRGL ]JDUDYyXM
JOXNR]JH X NUYL YHUO GDMX RUJD QR IMHG RO RN LWXG | [ BHEHD Fadtigi D
period. 8] WUL JODYQD REURND SUH &deRrvatro \element@noDobraaavanpupLse mora
PDQMD PHYXREURND 9HRPD MH YoD&a@ir kagopugnsiipanaHakoizvan njih, a ti
dorupNRP NRMlosigMISRIpHWQX GQKYPXQL REUDJRYDQMD WUHEDMX
HQHUJLMX MHU GRUXpPDN GRSULOQRVRQWHINSRORIAH P MNXR N DIPHDRH B M
L P X QR O BustdwiPboliem obavljanju dnevnih YHUOUL NUXJ SRWHGNRDRDRFLMDOQ
zadataka.OHYyXREURN EL VH WUHEDR Vbazws@DWL RIGVIMR iR Y LP D aLy
SRYUuUD SURL]YRGD RG FMHORYBWRYHQ@M\OMHY BOQOW DU I# BDiteliD Bt H W
POLMHpPQYRGHOURL]QH JULFNDOLF preky prrdija_ (telpvizia/ knjige, novine i sl.) ali i
NHNVL NRMH GDMX RVMHUDM VLWRY@WMDHERJID W HSWR #HAQH WYJIE MIRPV \
VLURPDEQH KUDQMLYLP WYDULPISUDBGEaRBROWNHRXD \CaBad@dhjh, a svoju
karijes i deblin( SDYLpLU aHAHOM ekspanziju nastaviti putem procesBEMHORALY |
Osnovni postlati pravilne prehraneXpH VH X SHWRPED]JRYDQMD RGQRVQR SHUPD
UDJUHGX NUR] SUHGPHW .XOWXUDDJOY-0MMIdMDE @LNH/ DWRLY QR J

tiedna Kako se navodi u $§borednoj analizi informalnom  obrazovanju. SYDNR SHGDJ
nastavnog plana osnovnog obrazovanjagajanjau nastojanje u odgojno obrazovnom radu utemeljeno

Crnoj Gori, zemljama ref i zemljama Eropske SUHPD RQRPH NRJD5 BSHREBX ROQVROAAR
8QLMH SUH G P B MY G\WeEIGReVIRILADU SRGXh®kaD i prema onomeNDNR SRGXPELC

SODQX L SURJUDPX J]HPDOMD X Fhtinx dpPo@)@sfeti MBMDWAMRNMHN GRQF
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XREOLpDYDMX VH RGJRMHP L RBWLRNIYDIDMHRGUDNRMNLVWLORYLPD &
RPRJIXUDYDMPRYGMDHNRYH LQGLY LG KID@\DHHQ IVRID IMEN RMErifdbs ecom o

GLMHORP ,SReMtd jragiiagu. Odgojem i pravino SUHKUDQL DOL JODYQL SUREC
obrazovanjem razvijaju sei duhovna osjetila edukacija o pravilnoj prehramiema svojperiodimi
(moralnost, volja, ljubg, zainteresiranost PD aW D L Wi%i kontinuitet Sigurno je da kultura prehrapelazi
(Slatina, 1998). od obitelijskog stolapa roditelji igrajX MDNR YDaQ>

6 DVSHNWD HNR O RANHHE B HVANDUHRQ X MitguuDfdr@iMnjupreh UDPEHQLK QDYLND NR
da se VWDOQRP GHIJUDGDFLMRP @stvirifeNQND WQIHVEL GRGVWLpPpH NDR PM
HNVSDQ]JLMRP VWDQRYQLAWYD dlece RdiréabkbOjm d GRUWHRLQH WHD XAaEH 3HG
prekomjernim nagomavanem RWSDGD NRML \avods Dkatedéel fakulteta i lokalna zajednica

oko nas XNOMXpXMXuL QDa, 8iUIRVW R DALY IOWHHEHV b BstBal) & IDYWOHRGERREDY R J
ocHDQH GRYRGL X SLWDQMH QD& YOWV WAIWID RS WONDOXMX DERDLSRWU L
RSVWDQDN GUBLILIXK RNWNRODWRANRYDGU PpRivaDe djece u NPRu osnhovnog
obrazovanje propisang X PQRJLP PHYVXQ D WRr&zQvharifa, kao i kontinuiranawdddja odgajatelja i

aktima, u vidu preporuka i olseza koje proizilaze nastavnika uS R G U XuréibXizma i ekologije, te

NDR RGJRYRUQR SRQDAaADWQMPIRMLDKI@e0 tGGDH¥RPHLYRWX L UD]J]YRMX PO
.DUDGALQ . Krajem 20-0g VWROMHUIDR PMHUX SUHYHQFLOMH QB GHEADN ¢
PRYMHpPDQVWYR MH SRGX]HOR RSWHXHpQH BNW/LYRARWMWYVYOFEXPBPHQIH PLC
]DAWLWAL=BRPORHWAWR MH UH]XOWSURPRH®RQRKAISAVOWGX VD@iddDMD
Programa o zemlji (Agenda 21) na konfarino oshovnog obrazovanja kroz model izborne nastave
RNROL&AX LRGDHDRNRM JEnebuw1R92G H NRMD 0H SUHGYLGMHWL SUHKUDQX
godine. OLLP SURJUDPRP L]JUDRAQD MIBD RSRMAWHKE 8jeldnDst Radrazvoj mladih.
SURPMHQRP pRYMHNRYH VYLMHVWL R RNROLaX L SODQHW
ZemljiiporasRP SRIJLWLYQH HNRORAaNH Liefativiad VWL

Odgojno obrazovnsustav]D X]LPD ]QDpDMQR PMHVWR X

foomrDQMX HNROR&NH VYLMHVWL %WDONRORANH .BXDG®AXOQOHEORYL QDINFORJ
HNRORANH SLVPHQRVVWILi ddREEA.GMHFH UPIPD&EQRLMKMDQMD (NRPHREANQISRNUHW 3|
=DQLPOMLYR MH GD X TekMGRY QLP 4aNRapIkm@ Rantona, Tuzla, Off Set.

NDQWRQD QHPD REYH]QRJ SUHGPHHPHWNRML xSYYERHBYAMPPE L HWRND UJR
QMHJXMH HNROR&NH SULQFLSH .DGD.VX %':?Rﬂﬁé'd\’kPx.]%ﬁ"cb'M L UDJUHC

A 0 : . RVQRY NROH "A1DP3 7X]OD
RNUjMa bk@ogua se posebno nalazi u planu i %HJLUQ $ Q +DaG 4 L(RD2): LR ia deveti
programu u Crnoj Gori i KosowyCG, 2013)._ UDJUHG GHYHRWRIRYGQEH) N6 R VD Q V N
.DNR EL pRYMHN RJS&[WDU%lroQD]aSODQI-M%MLJDg 6DUDMHYR

evidentan i sve prisutniji nemaran odnos, on brzo mora o, | MHGLiG 6 /LYQMDN = A6DUDRMDI RI
SURPLMHQLWL VYRMH SRQD&DQMH [BX@DY\LNH.JIX6VXDPHWMX V
SULURGRP XDYWEPXY QLPpND XORJD EBDVOHWY RELWDQ.YDOLWHWQD aNROD (
]QDpDRMUPLUDQMHP HNRORANH NXOWMREAY SRVWLGH VH 'LGDNWLpNH
HNROR&GND RGUALYRVW X VYLP VIHUDP®BAGUX&WYHQRJ UD]YRMD
PRYMHpPDQVWYD (NRORAND NXOW XU RKDPS %fﬁl@l@\gﬁhv b RY NZER: B

i prirode kao pojedinca i kao zajednice, osigurava %LRORJLMD ]D HGPL UDJUHG GHYH

VLIXUDQ DPLQL 4DRQOMHQMD X ]GUDYQ\?X@%%X%@WHSM]EW3RUHPHUDML su

. SUHGANROVNH GREL 3ROLNOLQLND ]

Zaklju fak Zagreb (pristup: http://wwwoliklinika-
djeca.hr/aktualno/teme/poremeepjehranekod-

RH]XOWDWL RY RiBazuju daluDnasta oM D djecepredskolskedobi/).
programu za osnovni odgoj i obrazovanje koji je u  Livnjak, Z. (2012): Moja okolinax XGAEHQLN ]D GUX
SULPMHQL QD SRGUXpMX 7X]ODQVNRDIWNISQWROHDWRBRRGULRMNMH RVQRYQ
zastupljeni V D Gik&jDtMtiraju prehranui zdrave _ 3XEOLVKLQJ® 6DUDMHYR
stlioYH &LYsFOWBDR VH XJODYQRP R vW@%!gr%j-gv%c\)ﬂlﬁb%ola%kO"”a SA6DUDMBYRKIQE
okviru nastavnih predmeta Moja okolinad o ,
Biologia® Kemias | KXOWXUD saboMHGREHN 0DULE o QHAHYLE .~ 3y
QDYHGHQL SUHGPHWL VYRMLP VDGHgR¥LPDr SRNHYORMX suLvwxs
RGUHYHQH GLMHORYH NRML VX  Edg kom Rkiddsahé&ldgoshnitFavh jekoviti-
LVWUDALYDQMD B P R¥H R XOWYXIDN V§aeilietd/drehranaljece od-prve-do-sestegodine
FMHORNXSQLprahia URDMIM HRQL HNR O Rati/)L P
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OLOLpHYLO 1 OXVvVLa o +HPLEPHXBEEH QAN yDMLHINpLUG 1 - (1
GHYHWL UDJUHG GHYHWRJRGLAQMHSHEBUQORINHH NRRRWOWMHQFLMH NDR
A6DUDMHYR 3XEOLVKLQJ2 6DUDMHYR i klimatskioh promjena.Zbornik radova br. Il sa

MONKSTK - Ministarstvo obrazovanja, nauke, kulture i WUHUOHJ PHYyXQDURGQRJ QDXpQR
sporta Tuzlanskog kantona (2016) Okvimdstavni prevencija i saniranje posljedica% U p ERopski
SODQ L SURJUDP ]D GHYHWRJRGLaAQMnMeRMORYQX &NROX X
Federaciji Bosne i Hercegovine, SDNODWpLUXNLUO ( .DUDND& &6 2V
(http://www.monkstk.bal) ( SUHKUDQD L UD]JOLNH X S

OXMDNLG 9 +DPLGRYLU 42013)RYDpHYXu XUEDQRM L UXUDOQRM VUHG
Priroda, "Nam" Tuzla. Travnik. Hrana u zdravlju i bolest? (2), 50-57.

OXMDNLO 9 .RYDpHYLU ' *D]GLU 53DQGEQMDMRYLUO 63URFMHQD SBHKL

(2009): Mda okolina + XGAEHQLN ]D SUYL UDMHFEH SUHGANROVNH GREL 'LSC
GHYHWRJRGLAQMH RVQRYQH ANROH +WHKQRXPENL IDNXOWHWa 2wjaMH

1IHLGKDUGW 7 1XPLUO = . X OW X BhrosimayeraiHRijekn. ] D
UDJUHG RVRQRYQH a&NROH %RVDQUNDpULMHRAHGRUBMHYR 7THWD PR

1XPLO = 9LGRYLUO 1 %LRORJLMDG MHRWPRUWGIANFEOVNH GREL 1D
devetogopdaQMH RVQRYQH &4ANROH  A%R\zor&stW DPrididdd RUDQVNH &XSDQLN
Sarajevo. http://www.zzjzpgz.hr/nzl/36/teta.him

2PHURYLO O yLULGO 1 (F R O R JMlaFimaOM H(GO8Fy: INAstaRnQmét@d, Sarajevo, Filozofski
the function of environ protection. Znanstvena fakultet.
monografija. Ljubljana: RIS- 3HGDJR&ANL IDNWCOWHOMNDGD &UQH *RUH 6DYMHW ]D >
Univerziteta u Mariboru, 94.08. ambijenta, regulatornih i strukturnih reformi (2013):

Uporedna analiza nastavnog plana osnovnog
obrazovanja i vaspitanja u Crnoj Gori, zemljama
regiona i zemljama Evropske unije. Podgorica.

9 X N DV R Y1989): Pedagogija, Zagreb.
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PEDAGOGICAL ASPECTS OF HEALTHY EATING AND HEALTHY
LIFESTYLES IN ELEMENTARY EDUACTION

OXKDPHG 2PHWRNRD 3RURGLRYIOWUHOD ADEDQ@RYLU (IHQGL

H)DFXOW\ RI 3KLORVRSK\ LQ 7X]O0 D5000 TuZlaBoRrmlaBHé@24bMmR Y L i D
2A+XPDQLWDULDQ RUDDEHYDBWUR QQ&2KBUQDW LR QD @ and/ReFzBginR Q *UDpPDQLF

Professionapaper

Summary

Introduction: Pedagogical work in educational and fostering institutions, especially in early childhood, is a basis for
development of positive attitude and habits, as well as healthy lifestyle. Earlieroge@ddgand longitudinal research has

shown that preschool upbringing, and influence of family and school environment significantly contribute to development of
hygienic, health, ecological, cultural and emotional habits ofsph®ol aged children. Isidefined by the experts that pre

school and elementary/middle school age would be the most appropriate timing, as well as educational and social obligation,
for development of prevention of chronic diseases, such as cardiovascular disease. Throughphataputritional habits,

children will ensure intake of appropriate level of vitamines and mineral. This means that nutrition in kindergardens and
schools should be adjusted to their needs, what is leading to necessary changes in nutrition plans.

Goal: To explore pedagogical aspects of an influence of appropriate nutrition on development of positive habits of children in
school, through existance of such educational materials in educatiboal programs in Tuzla Canton.

Material s and methods: This research has beenitiated in September 2015 using information from educational plans and
programs for pre, elementary and middle schools in Tuzla Canton, by using arddiscaptive method and analysis of four
VXEMHFWYV A0\ VXUURXQGHLRLIMWW UAD CROR AGXA® XUH RI /LYLQJ® 7KHVH VXEM
third trimester of elementary education.

Conclusion:; Research results are showing, that ipe@r elementary educaiton, there are eleven subjects that are includinng,

or in sane form contain elements that are relevant to proper nutrition and healthy lifestyles of young children. It is important to
promote higher representation of such material through different subjects, as well as continuous education of teddBers in fie
of nutrition and ecology, healthy life and development of young population. As a preventive measure, it is suggested that an
authorized professional pedagogical services and relevant ministries immediatelly implement necessary changes of educational
material through the model of extracurricular activities that will include healthy nutritional habits and lifestyles, as an
important pedagogical approaichfostering young population.

Keywords:pedagogical influence, fostering and education, ecological habitgidum, healthy lifestyle
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+UDQD X ][GUDYOMX L EROHVWL ]J]QDQVWYHQR VWUXpQL pDVRSLV ]D QXWULFLR
JRRG LQ +tHDOWK DQG 'LVHDVH VFLHQWLILF SURIHVVLRQDO MRXUQDO RI QXWL

,QVWUXFWLRQV WR DXWKRUV

$XWKRUV DUH NLQGO\ DVNHG WR UHDG WKH IROORZLQJ LQVWUXFW
MRXUQDO )RRG LQ KHDOWK DQG GLVHDVH

JRRG LQ KHDOWK DQG GLVHDVH LV D VFLHQWL¢(F SURIHVVLRQDO M
Rl1 7X]OD ZLWK &R 3XEOLVKHU )DFXOW\ RI )RRG 7THFKQRORJ\ 2VLMH

JRRG LQ KHDOWERXEQGVEHWHRVHILQDO VFLHQWL¢F SDSHUV SUHOL
UHYLH@®URIHVVLRQDO SDSHUV $00 SDSHUV QHHG WR EH ZULWWH (
VFULSWY ZLOO EH VXEMHFWHG WR FULWLFDO SHHU UHYLHZ

'LIIHUHQFH \EFHWZBMB® RIHVVLRQDO SDSHUV LV LQ WKH RULJLQDOLYV
$OWKRXJK D SURIHVVLRQDO SDSHU PD\ LPSO\ PRUH WDQJLEOH DSS
FRQWULEXWLRQ

2ULJLQDO VFLHQWL¢(F SDSHUV UHSRUW XQSXEOLVKHG UHVXOWV RI
QDO REVHUYDWLRQV WR EH FULWLFDOO\ HYDOXDWHG ([SHULPHQW
WLRQ DQG YHUL¢(FDWLRQ RI DQDO\VHVY DQG GHGXFWLRQV RQ ZKLFI

SUHOLPLQDU\ FRPPXQLFDWLRQV LQFOXGH VKRUW LQIRUPDWLRQ R
GLDWH SXEOLFDWLRQ

6FLHQWL,{F QRWHYVY LQFOXGH UHSRUWY RQ VKRUWHU EXW FRPSOHW
PHWKRGYVY DSSDUDWXV HWF DQG VKRXOG EH FRQFLVH

5HYLBPDW RULJLQDO FULWLFDO DQG XS WR GDWH VXUYH\V RI DQ D
DFWLYH 7KH\ VKRXOG LQFOXGH UHFHQW UHIHUHQFHV IURP LQWHU

BURIHVVLRQDO SDSHUV SUHVHQW QHZ SRVVLELOLWLHYV RI LPSURYI
LV RQ WKH DSSOLFDWLRQ RI NQRZQ PHWKRGYVY DQG IDFWV DV ZHOC
7KH DFTXLUHG NQRZOHGJH LV DSSOLHG WR WKH REMHFW RI UHVHEL

SURFHGXUH

$00 FRQWULEXWLRQVY DUH HYDOXDWHG DFFRUGLQJ WR FULWHULD
FRQWHQW $00 PDQXVFULSWYV UHFHLYHG IRU FRQVLGHUDWLRQ ZLC
DUH VHQW WR DW OHDVW WZR UHIHUHHVY %DVHG RQ WKHLU RSLQL
WKH DFFHSWDQFH RI WKH PDQXVFULSWYV &RQWULEXWLRQV PD\ EH
IRU WKH MRXUQDO

&RS\ULJKW

7KH DXWKRUV EHDU WKH VROH UHVSRQVLELOLW\ IRU WKH FRQWHQ
VXEPLWWLQJ WKHLU SDSHUV WKH DXWKRUV KDYH QRW YLRODWHG
WR WKH FRQWHQW RI WKH FRQWULEXWLRQV DQG WKDW WKH\ KDYH
WKH SDSHU REOLJHVY WKH DXWKRUV QRW WR SXEOLVK WKH VDPH P

ODQXVFULSW SUHSDUDWLRQ
7KH PDQXVFULSW VKRXOG FRQVLVW RI PDJ[ WA\SH ZULWWHQ

WRJUDSKVY ,WVKRXOG EH ZULWWHQ ZLWK VSDFLQJ RQ RQF
VKRXOG EH XVHG QRUPDO SODLQ IRQW 7LPHV 1HZ 5RPDQ IR



+UDQD X JGUDYOMX L EROHVWL ]JQDQVWYHQR VWUXpQL pDVRSLV ]D QXWULFLRQL
JRRG LQ +tHDOWK DQG 'LVHDVH VFLHQWLILF SURIHVVLRQDO MRXUQDO RI QXWULV

WLWOHKRIWAKH ERXOG EH VKRUW DQG ZULWWHQ LQ EROG 7KH WLW
8QGHU WKH WLWOH DXWKRU V IXO0 QDPH V DQG VXUQDPH V VKRXO
UHVSRQGLQJ DXWKRU )RRWQRWH DW WKH ERWWRP RI WKH ¢(UVW SLC
DXWKRU DGGUHVV DQG H PDLO 7KH DI¢(OLDWLRQV IRU DOO DXWKR!
, QVWLWXWLRQ )DFXOW\ '"HSDUWPHQW 3RVWDO DGGUHVV &LW\ &RX
XVHG VXSHUVFULSWHG $UDELF QXPEHUV DIWHU ODVW QDPH RI WKH |
ODQXVFULSW KDV WR EH ZULWWHQ ZLWKRXW VSHOOLQJ PLVWDNHV L
WKDW SDSHUV DUH ZULWWHQ LQ FOHDU DQG FRPSUHKHQVLEOH (QJ(
VWURQJO\ DGYLVHG WR KDYH WKHLU PDQXVFULSWYV FKHFNHG E\ DQ |
7TKH ¢UVW ZRUG LQ WKH SDUDJUDSK PXVW QRW EH UHWUDFWHG 3DL
3DJHV KDYH WR EH QXPHUDWHG RQ WKH ERWWRP ULJKW )RU GHFLI

IDWLQ ZRUGV SKUDVHV DQG DEEUHYLDWLRQV LQFOXGLQJ JHQHULF
ODQXVFULSWVY VKRXOG EH VXEPLWWHG E\H PDLO DV DWWDHKHG GR
RI¢FH 7KH PDQXVFULSWY VKRXOG EH VHQW WR WKH IROORZLQJ DGG

“RVLS -XUDM BWURVVPD\HU 8QLYHUVLW\ Rl 2VLMHN
)DFXOW\ Rl )RRG 7THFKQRORJ\ 2VLMHN

JUDQMH .XKDFD +5 2VLMHN &URDWLD
3KRQH )D[

H PDLO DGGOBXV#8WDRW KU
)DFXOW\ Rl 7THFKQRORJ\

8QLYHUVLW\ RI 7X]OD

S8QLYHUJLWHWWXJ®D %RVQ@LD QDG +HUJHJRYLQD
3KRQH )D [

H PDLO DGGUHVV PLGKDW MDVLF#XQW] ED

JRU FOHDUQHVV WKH SDSHU VKRXOG E#HXB8PEPDUGH.G \ZRW R W KHWMBR G RKE
ODWHULDOV DQG OHWKRGY S5HVXOWY DQGHQNHXVVLRQ &RQFOXVLRQ

6 XPPDU\

6XPPDU\ PXVW QRW H[FHHG ZRUGYV DQG KDVPWRQVHRY XOH/DOH DQGW |
, WVKRXOG QRW FRQWDLQ DEEUHYLDWLRQV RU UHIHUHQFHV $IWHU V

.H\ZRUGV

.H\ZRUGV LQFOXGH WKH PDLQ WRSLF RI WKH SDSHU DQG VKRXOG QR
VKRXOGEH VHSDUDWHG E\ FRPPDV

 QWURGXFWLRQ

 QWURGXFWLRQ VKRXOG UHIHU WR SUHYLRXV UHVHDUFK UHVXOWV D
ODWHULDOV DQG PHWKRGYV
([SHULPHQW D OE BDAUUN. WWRROBOHDUO\ DQG LQ VXI¢FLHQW GHWDLO W
DQGOHWKRGYV VKRXOG LQGLFDWH LQVWUXPHQWY VDPSOHV VXEMHF

PHWKRGVDQG RU SURFHGXUHYVY DQG RU SULQFLSOHYVY DUH XVHG )RU
UHIHUHQFH V FLWDWLRQ ZLOO VXI¢FH



+UDQD X ]JGUDYOMX L EROHVWL J]QDQVWYHQR VWUXpQL pDVRSLV ]D QXWULFLR
JRRG LQ +HDOWK DQG 'LVHDVH VFLHQWLILF SURIHVVLRQDO MRXUQDO RI QXWL

SHVXOWY DQG GLVFXVVLRQ

7KH LQIRUPDWLRQ JLYHQ LQ WDEOHV DQG ¢JXUHV VKRXOG QRW EH
&RPELQLQJ WKH UHVXOWV ZLWK GLVFXVVLRQ FDQ VLPSOLI\ WKH Sl
7DEOHV DQG ¢JXUHV VKRXOG EH FRPSOHWHO\ XQGHUVWDQGDEOH Z
KDYH WR EH GHOLYHUHG LQ JUDSKLFDO IRUPDWV [OV  WLI RU
$00 LOOXVWUDWLRQV JUDSKV VFKHPHV GLDJUDPV SLFWXUHV H
DEEUHYLDWLRQ 3)LJ °~ $00 ¢JXUHV DQG WDEOHV VKRXOG EH FLWH(
3UHIHUUHG SURJUDP IRU SUHSDULQJ ¢JXUHV DQG WDEOHV LV OLFU
%H VXUH WR XVH OHWWHULQJ GDWD OLQHV DQG V\PEROV VXI¢FLH
UHGXFHG WR WKH QRUPDO SXEOLVKHG VL]H ,Q JUDSKV DQG FKDUW
IRU SRLQWV t . | * v x HWF DQGHYRW EO QUIRUHAL & WRKXRE FERIOJ
RQH SDJH 'R QRW SODFH ¢JXUHV LQWR ERUGHUHG IUDPHV )LJXUH
HDFK ¢JXUH ZKLOH WDEOH KHDGLQJ¥H KRXNDGLDHRHDK H E RYBIHW KH
ZULWWHQ LQ WKH VDPH ODQJXDJH DV WKH ERG\ WH[W

"KHQHYHU SRVVLEOH IRUPXODH DQG HTXDWLRQV DUH WR EH ZULW)
QXPEHUHG LQ $UDELF QXPEHUV EHWZHHQ URXQG EUDFNHWV DW Wi
DEEUHYLDWLRQ 3(T ~

6, 6\WVWHP ,QWHUQDWLRQDO XQLWV VKRXOG EH XVHG 2QO\ V\PER
EUDFNHWV RI SK\VLFDO TXDQWLWLHV VKRXOG EH ZULWWHQ LQ LW
DQG FRUUHVSRQGLQJ WDEOH KHDGLQJV ZLWK XQLWV RU JUDSKLFI
JUDSKLF SORWV DQG FRUUHVSRQGLQJ D[LV ODEHOV VKRXOG FRQIF

SK\VLFDO TXDQWLW\ XQLW QXPHULFDO YDOX
W LV SUHIHUUHG WR ZULWH WKH PHDVXUHPHQW XQLWV DV *NJ P ~
&RQFOXVLRQV
&RQFOXVLRQV KDYH WR EULHA\ H[SODLQ VLJQL¢FDQFH RI WKH UHV
SHIHUHQFHV

5HIHUHQFHV VKRXOG EH VHOHFWLYH UDWKHU WKDQ H[WHQVLYH Z
LQWKH WH[W VKRXOG EH UHIHUUHG E\ DXWKRUfYV ODVW QDPH DQC
ODVWQDPH RI WKH DXWKRU DV SDUW RI WKH VHQWHQFH LPPHGLD!'
DV 36PLWK UHSRUWHG JURZWK RQ PHGLD - , | WKHUH DUH PR
DGG HWDO IROORZHG E\ WKH \HDU

,Q WKH UHIHUHQFH OLVW ZKLFK KDV WR EH ZULWWHQ DW WKH HQ
QDPHLQLWLDOV £+ FDSLWDOL]LQJ RQO\ WKH LQLWLDO OHWWHUV L(
ORJLFDORUGHU ,I| WKHUH DUH PRUH SDSHUV IURP WKH VDPH DXWK
GLIIHUHQWLDWHG E\ OHWWHUV LQ WKH WH[W D E F G EHKLQG W
UHIHUHQFH OLVW DOO WKH DXWKRUV KDYH WR EH ZULWWHQ QRW
, WDOLFL]JH RQO\ WKRVH ZRUGVY WKDW ZHUH XQGHUOLQHG RU LWDC
$OVRWLWOHV RI MRXUQDOV KDYH WR EH ZULWWHQ LQ LWDOLFV
JRU SDSHUV SXEOLVKHG RQ WKH ZHE LW LV QHFHVVDU\ WR ZULWH
HG EHVLGHYVY EDVLF LQIRUPDWLRQ WLWOH DXWKRUYV QDPH HWF
$EEUHYLDWLRQV IRU SHULRGLFDOV VKRXOG EMKRQVIRKF R GDQWHRZ L
$EEUHYLDWLRQV 7KRPVRQ 6FLHQWL¢F 86% )XOO VWRS VKRXOG E

SHIHUHQFH OLVW VKRXOG EH ZULWWHQ DV VKRZQ
-RXUQDOV
.RSMDU 0 3LOLaRWD 9 +ULEDU - 1HGLU 7LEDQ 1 axeEDULG '



+UDQD X JGUDYOMX L EROHVWL ]JQDQVWYHQR VWUXpQL pDVRSLV ]D QXWULFLRQL
JRRG LQ +tHDOWK DQG 'LVHDVH VFLHQWLILF SURIHVVLRQDO MRXUQDO RI QXWULV

DGGLWLRQ RQ LOQVWUXPHQWDO WH[WXUDO SURSHUWLHV RI VWUDZEF
%RRNV

'R\OH 03 %HXFKDW /5 ORQWYLOOH 7 - JRRG OLFURELROR.
‘DVKLQJWRQ 86%$ $60 3UHVV SS

&KDSWHU LQ ERRN

9DURTXDX[ 3 :LOH\ 5 & %LRORJLFDO DQG %LRFKHPLFDO &KD
YUXDW® 9HIJHWDEOHYV ,Q OLQLPDOO\ 3URFHVVHG 5HIULJHUDWHG )U X
<RUN 86$%$ &KDSPDQ SS

&RQIHUHQFH SURFHHGLQJV

%DELUGU - AXEDULU ' $pNDU .RSMDU 0 SWMHFDM KLGU

NXNXUXQBRRED ,Q UG &URDWLDQ DQG UG ,QWHUQDWLRQDO 6\P¢
=DJUHE +5 SS
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