


UDK 63 ISSN 26236575 (Online) Glasilo Future 0%) 8 (4)

Glasilo Future

Strwlnaonst veni | aso

Nakladnik: Adresa urednigtva:
FUTURA Bana Josipa Jel al il a /ICgoatia,

- " /7 :+385 (0) 022 218 133
FuTuR * : urednstvo@gazettduture.ew editors@gazettéuture.eu

Sjedigte udruge: G : www.gazettefuture.eu
Ur eli v al Miitorialddaolr

Il zv. prof . diglavisiodgova@m urddmsk EditoriniChidf

Emilija Friganovil, dipl. i samjenicag.iehurednikeddputy, EditormiChief ma g . nu
An| i ca Sel anit emang.| kaaceahnieddadiiorc a /

Prof. dr. stll &eljko Gpanjol

Mr. sc. Miililvag Bl agevil

Vesna Gtibrill'l'!dliapnli.caing. preh. teh.

Antonia Dorijillanimag. art.

G o s t auijednita/ Guest edito¥ (205) 7(1) i lzv. prof dr. sc Sanja Radman

MeLunar odno Ioterretbmal EgitonaldBoald:

Dr. sc. Gean Pablo S. AguiaiSavezna republika BraziUfiversidade Federal de Santa Catgrina

Prof. dr. sc. Kiril BahcevandziévPortugalska Republikar(stituto Politécnico de Coimbya

Prof. dr. sc. Martin BobinacRepubl i ka Srbija (Gumarski fakultet Beograd)
Prof. dr. sc. Zvezda Bogevskd&epublika Sjeverna Makedonijigkultet za zemjodelski nauki i hrana Skopje

Dr. sc. Bogdan Cvij RepuklikaHrvatska (Agronoimski fakutiet Zaigreb) s

Prof. dr. sc. Margarita DavitkovskaRepublika Sjeverna Makedoni{Bakultet za zemjodelski nauki i hrana Skopje

Prof. dr. sc. Duli RepublikaHn@tekp (Agrononiski fakultetg@greb)

Prof. dr . sciRepublikdHvatsk&(Kemjjskoneohvnioll ogki fakultet u Splitu)
Prof. dr. sc. i1 BosnaiHemegdtinadAgiomdditerdariski fakultet Mostar)

Prof. dr. sc. Péter HorifiMa L a r Fadlty of Horticultural Science Budappest

Prof . dr . BRosnaiMEreedogima (Univerzitet PIM)

Doc. dr. sc. Anna JakubczakRepublika Poljskalniwersytet TechnologiczrBrzyrodniczy w Bydgoszcgy

Dr. sc. GéSjeaedi JuepnevAmeri | ke Drgave (EMSL Analytical, I nc.,
Prof. dr. sc. Mariia Kalista Ukrajina (National Museum of Natural History of National Academy of Sciences of Ukraine) Kyiv

Dr . sc. T pijofaemarituK ReipdblikaHrvatska (Agronomski fakultet Zagreb)

Prof. dr . BRosnailergegoninaUniyeizitet PIM)

Sl obodan KuilHelénska Repuplika (Federation Panhellinigue del' Ornithologie)

Prof. dr. scMa @iRepobika Srhija @aljoprviedni fakultet Univerziteta u Novom Sadu)

Prof. dr. sc. EZRepublikamdrvatskd(Kemijskpaenhonvoillo gk i fakul tet u Splitu)
Semir Maslo, profi Kr a | j e v i rPamaSckod|$unddkergkolan Gislaved

Prof. dr. sc. Ana Matiin Republika Hrvatska (Agronomski fakultet Zagreb)

Prof. dr. sc. Elizabeta Miskoshdilevskai Republika Sjeverna Makedonijedkultet za zemjodelski nauki i hrgna

Prof. dr. sci.Rehadillijkikea HMwsattaslka (Sveul iligte u Zadru)
Prof. dr . s c.i Reépybkka Tutskallehmen AkiABrsayyUniversity Burdur, Food Agriculture and Livestock Schpol
Doc. dr. sc. Andrea PautRepublika Hrvatska (Kemijskbo e hn ol o g k i fakultet u Splitu)

Doc. dr. sc. Nibir Pratim ChoudhutyRepublika Indija (The Assam Royal Global University, Guwahati, Assam)

Prof. dr. sc. Tatjana Prebédrepublika Hrvatska (Agronomski fakultet Zagreb)

Prof. dr. sc. Bojan SimovskiRepublika Sjeverna Makedonis@ k ul t et za gumarski nauki, pejzagna

Prof. dr. d®epDédVokaSKeyinnlska (Gralevinski fakultet Zagreb)

Prof. dr. sc. AzraSkendérBo s na i Hercegovina (Biotehnil ki fakultet Univer:
Akademi k prof. dr. sc. IiRepkbl Bwmal Hr vat pkaf (SseovlbufligtedsSjeve
Prof. dr . isRepublikdBlovenijadsiutetaza naravoslovje in matemajiko

Doc. dr. sc. Ml aden kRepublikaHnatskh (Kemijskboef h.n osltorguki. fsatkuudl.t et u Spl it
Prof. dr . sidRepublka 8lovenjjaRa®ultaiacz kmetijstvo in biosistemske vede Majibor

Prof. dr. sc. ElIma Temirh Bosna i Hercegovina (Agromediteranski fakultet Mostar)

Doc. dr. sc. MieBodsmaa TiortbentacneogvaMi na ( Bi otehnil ki fakultet Uni

Prof. dr. sc. Marko Ttk Republ i ka Hrvatska (Visoka poslovna gkol a PAR)
Prof. dr. sc. 1 RepublizaHwatska(sgrondmbkifakutst Zagreb)

Doc. dr . sc.iRdubjikahnatskd (Prefirambebo ot ehnol ogki fakultet Zagreb)
Prof. dr . s &RepublikeaSrbyauRologrieredni fakultet Beograd)

Sandr a Vuk oWVRepuplikanSebija.(Poljoprigredni fakultet Beograd)

Prof. dr . s &RepliksHrvatsk&[Agtanamske fakultet Zagreb)

Prof. dr. sc.iBbesmiasa Gejrecegfokiilna (Nastavnil ki fakultet Most:
Grafil ka priprema: Anlica Sel an, mag. act. soc.

Objavljeno:30. prosinca202. godine.

Lasopis izlazi u elektronilkom izdanju dva puta gdidkomgnj e
godine iz biotehnilkog podrulja.

Lasopis je besplatan. Rukopi si i recenzije se ne vralaju
Autori/ce su u potpunosti odgovorni/e za sadrgaj, kontak
Umnogavanje (reproduciranje), stavljanje u promet iQdhossot r
prerada u bilo kojem obliku nije dopugtena bez pismenog
Sadrgaj objavljen u Glasilu Future moge se slobodno kori
Lasopis je indeksiran u CAB Abstract (CAB International)


file:///C:/Users/Emilija/AppData/Local/Temp/urednistvo@gazette-future.eu
file:///C:/Users/Emilija/AppData/Local/Temp/editors@gazette-future.eu
file:///C:/Users/Ancica/AppData/Local/Temp/www.gazette-future.eu

UDK 63 ISSN 26236575 (Online) Glasilo Future 0X) 8 (4)

Rijel gostcajuie uredni

Pogtovani litatel ji Gl asila Future,

l zni mno mi je zadovoljstvo predstaviti Vam
znanstvene i strulne radove na temu | jekovi
zdravl!l ju i odr ¢gi v o mtowog brejaoopleda se B imterdisiplimarnent pristupud
povezuje poljoprivredu, prehranu, okolig i

suvremenih izazova.

Rad autorice Gukalil i suradnika koji se ba
metala putem konzumacije blitv@dta vulgarissubsp.cicla) na podrul ju Moscs
doprinos razumijevanju sigurnosti hrane i javnog zdravlja. Rezultati ukazuju na to da su konce
i spitivanih metala wunutar zakonski dopugt el
osobitokadg e r i j el O osjetljivim skupinama poput

Utjecaj dopunskog osvjetljenja na razvoj p
(Bogevskaetal ) koji naglagava vagnost svjetl osti
materijala. Rezultati istragivanja jasno uk
| ime se otvara prostorlemna eddlejnmjod oigs tj raa kiownd

|l stragivanje o utjecaju hidrolata aromat éetaln

istile potenciij al hidrol at a kao ekol ogki
mogul nost njihove primjene u integriranoj i
sintetskih sredstava i =zagtit:.i okoli ga.

I nventarizacija samoni kl og bi |l j etal)donogisvéabuhvaja
pregled flore ovog mediteranskog podrulj a,
Analiza prehrambeni h, |l jekovitih, zalinski
ugrogeni h i kianv apr eechd thavHdijlaj avri jedan temel
upravljanje lokalnim ekosustavima.

Etnobotanil ko istragivanje provedeno-Kasiriu)
vrijedan uvid u bogatstvo tradicionalnog
samoniklog bilja. Dokumentiranjem uporabe 93 biljne svojteM 6st a gl j i va, r
prijenosa znanja izmelu generacija te njeg
ruralnog turizma i lokalnih proizvoda.

Zavrgno, rad autorice Gidovec i suradni ka,
(Viola odoratal.) prikazuje ovu biljku kao iznimno vrijednu samoniklu vrstu bogate povijesti primje
prehrani i narodnoj medicini. Pregled njene

dodatno potvrLuje njezin omkomtekaty. u suvremeno

Vierujem da e ovaj broj Glasila Future pot
dijalog te biti koristan i inspirativan kak
Gelim Vam ugodno i poticajno |itanje

izv. prof. dr. scSanja Radmar
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Assessment of Potential Noi€Carcinogenic Risk from Heavy Metal Intake through Swiss

chard (Beta vulgarissubsp.cicla) Consumption in the Mostar Region

Ai da GuleledaKdzmanKatic, Svet | anjAlHma gMilt] i Pgenil t3a Al i be

Sanela Mazdrajil
izvorni znanstveni ra(briginal scientific paper)
doi: 10.327798.4.1
Citiranje/Citatiorr
Abstract

This study evaluated the potential Acarcinogenic health risks for adults and children associated with
the intake of heavy metals (Cu, As, Cd, Pb) through Swiss cligath (vulgarissubsp.cicla)
consumption in the Mostar region, Bosnia and Herzegovina. The concentrations of heavy metals in
Swiss chardBeta vulgarissubspcicla) were within the permitted national limits (Cu: 1i.@68 mg/kg,

As: 0.0040.014 mg/kg, Cd: 0.02%.051 mg/kg, Pb: <LO.047 mg/kg). No significant differences

were observed amgrsamples from different market locations.

Risk assessment, based on body weight, intake rates, and reference doses, indicated low exposure levels
in adults (Hazard Quotient, HQ < 1). Children showed higher Estimated Daily Intake (EDI) and HQ

values, but these also remained below the safety tHoe@H@Q < 1).

Although all concentrations complied with regulatory standards, the comparatively higher intake in
children may indicate potential losigrm health concerns, especially when cumulative exposure from
other dietary sources (cereals, fruits, vegetables, Wwiteronsidered. These results underline the
importance of ongoing monitoring and preventive strategies to reduce potential heavy metal exposure,

particularly in sensitive population groups.

Key words: Swiss chardBeta vulgarissubsp cicla), heavy metals, Hazard Quotient, Estimated Daily

Intake

IAgromedi terranean Faculty, University "Dgemal Bijedi
* E-mail: aida.sukalic@unmao.ba (corresponding author)

2Association Dinarica, King Petar. Kregimir 4, Mostar,
3Faculty of Pharmacy, University "Dgemal Bijedil" Mos
“Faculty of Education, f@dDgemal Bijedilo University
Herzegovina

5Gu k aA.,iKlizman KaticaJ. Ha d ¢Si,Mi, | i jAgaal | b®g Nk z dySa(Ro2s). Assessment of

Potential NorCarcinogenic Risk from Heavy Metal Intake through Swiss chBeda( vulgarissubsp.cicla)
Consumption in the Mostar Regidlasilo Future,8(4), 017 13.
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Introduction

Today, a large quantity of food products available on the market does not undergo quality control,
exposing consumers to the risk of consuming food with unverified sé#fetijge Western Balkans, a

large share of food does not undergo adequate quality control, and although the agricultural sectors are
important for the economy and employment, they remain underdeveloped and vulnerable to crises such
as wars, pandemics, angply disruptionsJambor, A., & Varga, A. 2024)ue to the potential negative
healtheffects resulting from lonterm exposure to heavy metals, European and international food safety
agencies have established hedltsed threshold values. These agencies have also developed risk
assessment methodologies to protect human h@&lghfundamental elements of chemical hazard risk
assessment include hazard identification, hazard characterization, exposure assessment, and risk
characterization. The methodology for chemical contaminant risk assessment is defined by the World
Health Orgaization WHO), the U.S. Environmental Protection Agency (EPA), and the European Food
Safety Authority (EFSA) ( Bemkadarissubspcicla) s b biennia2 018 ) .
herbaceous plant used worldwide. Its primary health benefits include lowering blood sugar levels and
providing essential nutrients such as calcium, iron, vitamin A, and riboflavin. This vegetable is
increasingly becoming part of diets natlyin the traditional Mediterranean region but also across
Bosnia and Herzegovina. PlantgBuas garden orache, spinach, Swiss chard, nettle, and collard greens
hold an important place in the traditional diet of the population of Boshia and Herzegovina due to their
distinctive flavor, color, and numerous health benefits. In addition to beihgdrricon, these plants

contain a wide range of nutrients such as zinc, magnesium, and calcium, and represent an affordable
source of antioxidants, vitamins, and dietary fiber (Pazalja M. et al., 2023). Vegetables are a vital
component of daily nutritionral represent economically significant crops. However, human activities
such as mining, industrial processing, pesticide use, vehicle exhaust emissions, and the frequent
application of organic manure in agriculture contribute to elevated concentratiara/gfrhetals in the
environment (Cao et al., 2010). Vegetables can absorb heavy metals from soil or contaminated air, and
long-term consumption of these metals can adversely affect human and animal health (Liu et al., 2013).
Heavy metals such as cadmium aedd persist in soil for extended periods due to their- non
biodegradable nature. They are difficult to remove through conventional agricultural practices and have
a strong affinity for soil particles, yet they can bioaccumulate (Ullah et al., 2020).i&ré=am,
chromium, and cadmium are of particular concern, as they may be present in food products and
ingredients. Due to their ubiquitous presence in the environment, they pose a significant risk to human
health, accumulating in water, animals, and g@&niltimately entering the food chain (Jaishankar et

al., 2014). Studies have shown that heavy metals such as cadmium (Cd), chromium (Cr), and copper
(Cu) occur naturally in water, soil, and biota. While they serve as essential micronutrients, they become
toxic at elevated concentrations (Ntakirutimana et al., 2013). Exposure to arsenic can lead to various

health issues, including damage to the skin, respiratory organs, heart, liver, and kidneys, as well as
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genotoxic and carcinogenic effects (Kapaj et al., 2006). Although industry and agriculture provide
economic benefits through increased yields and revenues, their negative impacts on humans and the
environment may result in additional costs that are oft@cecounted for in business models (Stevenson,
2021). Heavy metals are particularly problematic due to theibimadegradable nature, with harmful

effects that can persist for decades or longer. According to Gujre et al. (2021), copper (Cu) is not
consideed a highly toxic element, but excessive concentrations may cause respiratory problems,
dizziness, nausea, and diarrhea in humans. Given that plant consumption is one of the primary pathways
for heavy metals (HM) to enter the food chain, continuous mamifosf food quality is essential
(Antonious and Kochhar, 2009).

Materi als and methods

In 2024, Swiss chardéta vulgarissubspcicla) samples were collected from six locations in the wider

area of Mostar city market, labeled B1 to B6. The concentrations of heavy metals in the plants were
analyzed using relevant laboratory methods. After collection, the Swiss &wtad (ulgarissubsp.

cicla) leaves were prepared for analysis by grinding and homogenizing 50 leaves per sample. Three
composite samples were prepared per location, with the mean value used in calculations. The
determination of trace elements (lead, cadmium, and arseniglerfasmed using inductively coupled

plasma mass spectrometry (KOF5) according to BAS EN 15763:2011 following microwave digestion

(BAS EN 13805:2015) (Gukalil et al ., 2019; Guk
compared with Maximum PermissibLevels (MDK) as defined by the Regulation on Maximum

Allowed Levels for Certain Contaminants in Food (Official Gazette 68/14, 2014). Copper content was
determined using flame atomic absorption spectrometry (FAAS), where samples were first digested
usingacid decomposition withi 0 mL of concentr & endL HONFO H (@B 5 %) 3 (A
approximately 0.5 g dried sample. After microwave digestion, solutions were diluted with deionized

water to a 50 mL final volume. Calibration was performed using atdr@bpper solutions (0.% mg/L

range) with absorbance measured at 324.7 nm.

Risk Assessment Methodology

Risk assessment represents a function of hazard and exposure (Adamu et al., 2015). It is defined as the
process of evaluating both the probability of an adverse event occurring and the potential magnitude of
harmful health effects resulting from environrte@rhazard exposure over a defined time period. The
health risk assessment for each potentially toxic metal typically involves quantifying risk levels,
expressed in terms of either carcinogenic or-canmtinogenic health effects (Lim et al., 2008). The
as®ssment was conducted using standardized methods for estimating contaminant intake through food
consumption. Key parameters included body weight, daily food intake rates, and established reference

doses for each metal. For roarcinogenic risk evaluationhe calculation followed the equation 1
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provided by the United States Environmental Protection Agency (USEPA) (USEPA, 1989; Adimalla et
al., 2020).
EDI=CxIRxEFxED/AT xBW (1)

Where:

1 Cis the concentration of the metal (mg/L);

1 IR is the chronic intake of vegetables in Europe, 51.55 g per day for adults, and 29.74 g for
children (Comprehensive European Food Consumption Database, section Leafy vegetables,
leafy brassica EFSA, 2011);

ED is the exposure duration, 30 years for adults, 10 years for children;

EF is the exposure frequency (days/year), 365 days per year for both adults and children;

BW is body weight (kg), 70 kg for adults, 25 kg for children;

AT is the average time of exposure (years), ED x 365 days for (Risk assessment guidance for
superfund, (USEPA, 2004).

=A =/ =4 =4

The Hazard Quotient (HQ) is a dimensionless parameter used to character@zganoogenic health

risks. It represents the probability of an individual experiencing adverse health effects from exposure to
a substance. The HQ is calculated as the ratibeoEstimated Daily Intake (EDI), representing the
cumulative exposure dose, to the chronic Reference Dose (RfD) for a specific heavy metal (measured

in mg/kg/day), as expressed by the following equation 2:

(1 — @

Forn heavy metals, the cumulative roarcinogenic effect on a population is calculated by summing
the Hazard Quotients (HQ) of all individual heavy metals, resulting in the Hazard Index (HI) as defined
in reference (U.S. Environmental Protection Agen®&39). An HI value exceeding 1 indicates a
potential risk of adverse nararcinogenic health effects that may warrant concern, while values below

1 suggest that adverse effects are unlikely. The calculation of this parameter follows the equation 3:

OB OO0 B — (@3
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Table 1.0ral Reference Doses (RfD) According to Literature Data

Metal  RfD (oral) Reference

As 3.00E4 (Pipoyan et al., 2019)
Pb 4.00E3 (USEPA, 2011)

Cu 4.00E2 (Taylor et al., 2023)
Cd 1.00E3 (Pipoyan et al., 2019)

Results and discussion

The results for the concentrations of heavy metals in Swiss dRata Yulgarissubsp.cicla) samples

are presented in Table 2. The table provides a detailed overview of the contents of copper (Cu), arsenic
(As), cadmium (Cd), and lead (Pb) in the analyzed samples, including the limits of quantification (LOQ)
and a comparison with the maximum me&ssible concentrations (MPC) according to the official
BosnianHerzegovinian regulation (Official Gazette BiH 68/14). These data provide insight into the
safety of consuming Swiss chard in the context of heavy metal presence.

Table 2.Average concentration of heavy metals in Swiss chard (Beta vuydrgp.cicla) samples
(mglkg)

Sample Cu As Cd Pb
Bl 2.800 0.014 0.038 0.046
B2 1.660 0.006 0.045 <LOQ
B3 2110 0.004 0.046 <LOQ
B4 2.010 0.005 0.025 <LOQ
B5 2.210 0.012 0.034 0.047
B6 1.060 0.012 0.051 <LOQ
MDK (Official Gazette BiH 68/14) 5 0.3 0.20 0.30
LOQ o} 0.004 0.004 0.020

The concentrations of heavy metals in the analyzed Swiss dbetra ulgarissubsp.cicla) samples

were found within the following ranges: copper (Cu) 126800 mg/kg, arsenic (As) 0.0@014
mg/kg, cadmium (Cd) 0.026.051 mg/kg, and lead (Pb) below the limit of quantification (<LOQ) to
0.047 mg/kg. These values were compared with the rmani permissible levels established by the
Regulation on Maximum Permissible Levels for Certain Contaminants in Food (Official Gazette 68/14),
which are consistent with the guidelines set by the Food and Agriculture Organization/World Health

Organization (RO/WHO) for leafy vegetables. All analyzed samples demonstrated heavy metal
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concentrations below the regulatory limits specified in the aforementioned regulation. These findings
establish a scientific basis for evaluating potential health risks associated with the consumption of this

vegetable.

Table 3.Results of the EDI, HQ, and HI assessment for adults

SampAs (IPb (ICd (fECu (FEAs (tPb (1Cd (tCu (IHI

B1 1. 08B93. 3®32. 8032. 03I 3. 4028. 403 2. 8W25. 620 . :

B2 4. 4@4 0o 3.3081. 2@31. 4029 3.3023. 0620. (
B3 2. 9%k49o 3.3®31. 5639. 8®30 3.3®23. 8B20. (
B4 3. 6@B4o 1.8%31. 48B3 1. 28290 1.8%23. #®20. (
B5 8.8%d3. 4092. 5M31. 6B32. 9®28. 63 2. 5M024. 00/20 . :
B 6 8. 8M4d 0 3. r®37.8042. 96290 3. -®21. 920 . (

The estimated daily intake of heavy metals (As, Pb, Cd, and Cu) through Swis¢Bstargulgaris
subspcicla) consumption, as shown in Table 3, reveals that EDI values varied across samples, with the
highest arsenic (As) intake in sample B1 (1@8Emg/kg/day), highest cadmium (Cd) in sample B6
(3.76E05 mg/kg/day), maximum copper (Cu) in sample B1 (2-08Egkg/day), and lead (Pb)
detectable in only two samples, peaking in sample B5 (308Bg/kg/day). Hazard Quotient (HQ)
values for all metals renreed below 1 in every sample, indicating no significant-oarcinogenic risk,

with the highest values being 3.44Efor arsenic (sample B1), 3.7€R2 for cadmium (sample B6),
5.16E02 for copper (sample B1), and 8.68E for lead (sample B5). The cumulatiHazard Index

(HI), calculated as the sum of all HQ values per sample, also remained below the safety threshold of 1
for all samples, ranging from 0.04 (sample B3) to 0.12 (sample B1), confirming no significant health
risk to adult consumers. While theesults demonstrate safe consumption levels, future research should
focus on cadmium and copper due to their relatively higher contribution to risk assessment, and should
include comprehensive dietary studies comparing total heavy metal intake witincefdases (RfD)

or tolerable daily intakes (TDI) to better evaluate potential-tengn health effects.

Table 4 presents the calculated acceptable daily intake (EDI) and hazard quotient (HQ) values for heavy
metals in the samples, along with the total hazard index (HI) for children, enabling analysis of potential
health risks. The EDI values varied acrossatse with the highest exposures recorded in sample B1:
arsenic (As) at 2.668B5 mg/kg/day, lead (Pb) at 8.785B mg/kg/day, cadmium (Cd) at 7.22E
05mg/kg/day, and copper (Cu) at 5.32Bmg/kg/day. All HQ values remained below 1, indicating no
significant non-carcinogenic risk, though the highest values were observed for arsenic in sample B1
(8.87E02), cadmium in sample B6 (9.7dR), copper in sample B1 (0.13), and lead in sample B5
(2.23E02). While the highest HI value of 0.32 (sample B1) suggests @awedask for children, all



values remained below the safety threshold of 1, though consistently higher than adult values. These

findings recommend implementing protective measures in sampling areas and establishing continuous

Ai da

Gukal

Jel ena

Kuz man

Kati ca,

Na z d  Asgessinent of Potential Nah / Glasilo Future R025) 8 (4) 01i 13

environmental monitoring to safeguard children's heditbwadays, in situ immobilization of metals,

phytoremediation, and biological techniques have proven to be the most effective solutions for the

removal of metal(loid)s from sgiDhaliwal, S.S., et al., 2020).

Table 4.Calculation of EDI, HQ, and HI for children

Sample [As (EDI) |Pb (EDI) [Cd (EDI) [Cu (EDI) |As (HQ) |Pb (HQ) |Cd (HQ) |Cu (HQ) [HI
B1 2.66E05 |8.75E05 |7.22E05 |5.32E03 [8.87E02 |2.19E02 [7.22E02 |0.13 0.32
B2 1.14E05 |0 8.56E05 [3.16E03 [3.80E02 |8 8.56E02 |7.89E02 |0.20
B3 7.60E06 |8 8.75E05 |4.01E03 |2.53E02 |8 8.75E02 |1.00E01 |0.11
B4 9.51E06 |8 4.75E05 |3.82E03 |3.17E02 |3 4.75E02 [9.55E02 |0.17
B5 2.28E05 |8.94E05 |6.46E05 |4.20E03 |7.60E02 |2.23E02 |6.46E02 |0.11 0.27
B6 2.28E05 |0 9.70E05 [2.02E03 |7.60E02 |8 9.70E02 |5.04E02 |0.22

Comparative studies reveal varying contamination levels across regions: SBpursat r u g ni k

Svetl ana

et

(1996) reported average Pb (0.094 mg/kg) and Cd (0.024 mg/kg) concentrations in Croatian vegetables,

while our study showed loweanges Pb: 0.015 0.020 mg/kg; Cd: 0.0130.069 mg/kg). Vitali et al.

(2007) found no significant differences in heavy metal concentrations betweeafferded and

unaffected Croatian areas, with cabbage samples meeting safety standards but 40% of potato samples

exceeding Pb lints. Similarly, Khair Un Nisa et al. (2020) documented significant Cu, Pb, Ni, and Cd

contamination in Pakistani produce, highlighting geographical variations in heavy metal contamination

patterns.

Table 5.Comparative Analysis of Heavy Metal Concentrations (As, Cd, Pb, Cu) in vegetables from

various studies

Reference Country/City As Cd Cu Pb

(Hiller et al., 2022) Slovakia/Bratislava  0.20 0.20 8.17 0.42

(Hiller et al., 2022) 0.01 0.02 0.61 0.03

(Misenheimer et al., 201€ Puerto Rico/San Juar 0.87 2.90

(Margenat et al., 2019)  Spain/Barcelona 3.38x1074 0.0110.02 0.490.76 0.050.16
8.41x10”4

(Cao et al., 2010) China/Jiangsu 0.03 0.55 0.06

(SamsgédPetersen et al. Denmark/Copenhage <dl 0.020.03 0.460.92 <dli0.12

2002)

(Folens et al., 2017) Belgium/Ghent 0.49 0.61 5.96




Aida Gukalil, J'el ena Kuzman Kati ca, Svetl ana
N a z d r Asgessinent of Potential Nan / Glasilo Future 2025) 8 (4) 01 13

Reference Country/City As Cd Cu Pb

(Warming et al., 2015)  Denmark/Copenhage 0.06 0.21 0.240.38 5.998.66 0.561.56

(Douay et al., 2015) France/Noaelles 6.76 2.72
Godault

(Linger et al., 2017) Turkey/Kayseri 0.34 59.9 9.70

(Zhang et al., 2018) Brazil/Recife 0.37 <dl 11.6 2.42

(Mendez et al., 2008) North-western 0.010.02 0.0060.01 0.240.45 0.010.04
Portugal

Table 5 presents research on heavy metals (As, Cd, Pb, and Cu) concentrations in vegetables worldwide
according to different authors Comparative studies from various regions demonstrate consistent patterns
in heavy metal risk assessment. Calderon et @23Rreported hazard coefficients and indices below 1

in Chile and Mexico, though noted that prolonged exposure to average arsenic concentrations (0.2
mg/kg) in Chile could represent a potential carcinogenic risk factor. Similarly, Zhang et al. (20@6) foun
that while hazard quotients (HQ) for Cd, Cu, Pb, and Zn in Chinese vegetables remained below 1 for
adults, children's HQ values exceeded thresholds due to their lower body mass and higher relative food
intake- findings that align with our study's resiliContrasting results were reported by Shahid et al.
(2016), who identified hazardous levels of Cd, Ni, and Pb in certain vegeladttiso@ sativa, Spinacia
oleracea andBenincasa hispida with health risk indices exceeding 1 for Cd and Pb. In owystu
however, all HI values were below 1, indicating that there was no health risk for children. Xue et al.
(2017) reported minimal lifetime health risks from vegetable consumption in Ghana, though cautioned
about potential bioaccumulation effeet@sultsconsistent with our adult population findings. Zhang et

al. (2017) further corroborated these concerns, documenting elevated health risk indices for Cd, Pb, and

Cu in various vegetable species.

Conclusion

This study indicates that, in our research, there were no health risks associated with heavy metal
contamination in Swiss chardBéta vulgarissubsp.cicla) for either children or adults, as the
concentrations of arsenic (As), lead (Pb), cadmium (Cd), and copper (Cu) were all within the legally
permitted maximum allowable concentrations (MAC) according to current European regulations. The
hazard quotient (HRvalues indicate potential health risks for vulnerable groups, with children
consistently showing gher HQ values than adults and cadmium emerging as the most hazardous metal.
Comparative analysis with European and global studies shows that metal concentrations in this study
align with reported averages. However, geographic variations exist, withriatization, traffic, and
agricultural activities identified as key contributors to heavy metal accumulation in market
vegetables.These findings emphasize the need for ongoing monitoring of heavy metals in soil and food,
careful selection of vegetable grimg locations, public education about health risks, and protective

measures for vulnerable groups, especially children. Samples B1, B5, and B6, with their higher Hi
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values, require particular attention regarding children's metal intake, warranting further research to
ensure their safety. The cumulative effect of prolonged exposure may increase health risks, necessitating
consideration of overall dietary exposure anteptial synergistic effects between metals. Additionally,
factors such as nutritional status, genetic predisposition, and general health may influence metal
absorption and toxicity, calling for more comprehensive research. Children face greater risks of n
carcinogenic effects from heavy metals in vegetables due to their physiological characteristics, whereas
adults are less susceptible, though measures to reduce dietary heavy metal exposure remain important
for all populations, including regular monitog of agricultural products and implementation of

preventive measures against soil and water contamination.
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Abstract

Seedling quality is a critical determinant of overall crop productivity, as it directly influences subsequent
plant growth and yield. Various factors affect seedling quality, among which light plays a crucial role
due to its significant impact on photosiyasis and biomass accumulation. An experiment was
conducted in a closed, protected facility (basement) in an individual producer in llinden, Skopje, to
evaluate the impact of different light sources on the quality of tomato seedlings (morphological
characeristics, cv. Marglobe). Three treatments were applied: natural daylight in a closed environment,
LED light (80W), and infrared light (250W). Seedlings were grown from seeds in pots over two months
in an uncontrolled environment (no additional heatingumiality), with each treatment including 90
seedlins in three replications (30 seedlings per replication). Fifty days after sowing, the seedlings were
removed from the substrate, washed, and allowed to dry on standard filter paper for 30 minutes. Several
paameters were measured destructively: total seedling weight (g), seedling height (mm), stem thickness
(mm), root length (mm), root weight (g), number of leaves, and leaf weight (g). Data were analyzed
using OneWay ANOVA and tested with atest at 1% an®% probability levels. Results revealed
highly significant differences in all parameters for seedlings grown under LED light, indicating its
superior effect on seedling quality assessed through morphological indicators. Although the current
protected envonment posed some challenges, the findings highlight the potential of controlled
environment cultivation and underscore the need for further research and modification on environmental

conditions and experiment design
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Introduction

Although the total production of tomatoes in North Macedonia has decreased over the last decade,
tomatoes remain the leading crop after potatoes and peppers (MakStat, 2015/2024). The production of
tomatoes is carried out using seedlings in protected areagjuality of seedlings determines the total
production and development (Hazarika et al., 2022; Nkurunziza et al., 2022; Liu et al., 2023; Bae et al.,
2025). Many factors influence the quality of tomato seedlings. The most investigated one is the growing
media (Zaller et al., 2007; S6nmez et al., 2010; Gama et al., 2015; Atif et al., 2016; Vivek and
Duraisamy, 2017; Yilmaz et al., 2017; Chiomento et al., 2020; Nkurunziza et al., 2022; Hazarika et al.,
2022) following different production methods (greend®mas control, plant factory and then a nursery

and a plant factory) (Bae et al., 2025), traditional and floating systems (Ozer, 2018), and bio products
(Lumbri kal, Bai kal tf, Bi olan and Bioglobin) (Bo

Light serves as both a vital energy source and a key signal regulating plant growth and development
(Song et al., 2024). The quality of tomato seedlings is highly influenced by light conditions (Um et al.,
2009; Liu et al., 2011; Almansa et al., 2018; Maikulova et al., 2021; Zheng et al., 2023; Song et al.,
2024) and future development (Liu et al., 2023). Appropriate light quality plays a crucial role in
effectively regulating the photosynthetic capacity of plants and thereby significantly influenices the
overall growth, development, and physiological performance. (Meiramkulova et al., 202 1jjuiailiy

lighting is undeniably linked to enhanced photosynthesis, as the process fundamentally depends on the
intensity and quality of light reaching the cldplasts (Yang et al., 2018). Otherwise, a progressive
decrease in solar radiation under shading conditions (35%, 50% and 75%) resulted in a significant
decline in photosynthetic rate, stomatal conductance, and electron transport rate, indicatingcéinht redu
light intensity adversely affected the photosynthetic efficiency of the plants (Jumrani et al., 2024).
Improvement of the efficiency of photosynthesis is key to increasing agricultural production (Yang et
al., 2018). Currently, lightmitting diode (LIBP) technology has emerged as a highly enafigient

and versatile artificial lighting system that can be effectively applied in the agricultural sector, where it
has been proven to enhance the productivity of various crops, particularly horticultarabdaies
(Arif et al., 2024). LED lighting offers growers
while reducing heat loss and energy consumption by ab®@520 compared with conventional HPS

or other traditional lighting system&(pta, 2017; Stamford et al., 2028gd (600700 nm) and

blue (400500 nm) wavelengths are predominantly utilized in most {daBed lighting systems, as

these ranges are most efficiently absorbed by plant pigments, particularly chlorophylls, to drive
photosythesis (Stamford et al., 2023). LED lighting, particularly with nanoparticle coating, positively

influenced tomato seedlings by enhancing photosynthetic pigment levels and promoting better growth
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compared with those grown under HPS control conditions (Meiramkulova et al., 2021). LED lamps
AP673L and FL are suitable for cucumber seedling production, producing compact, chlericphyll
plants, while in tomato seedlings, the FL lamp showed the bdstipance Tymoszuk et al., 2023)
Considering the beneficial effects of artificial lighting on seedling production, the aim of this study was
to evaluate how commercially available light sources influence the morphological quality parameters of

tomato sedlings
Materials and methods

The experiments were conducted at two distinct locations. One required a protected environment, which

was provided by a designated room (basement) of individual producer in the municipality of4linden
Skopje, where three separate and adequately sizegsspeere prepared for the trials. The second

location was dedicated to laboratory analyses, which were carried out in the laboratories of the Faculty

of Agricultural Sciences and F oo dSkapfe, Reguldic ofi Ss . C
North Macedonia.

Experiments conducted in a controlled environment

The private producer of the municipality of llinden in Skopje was selected as the location for conducting
the first phase of the planned experiments. The setup included three treatment variants: the first was
placed in a room with orgided natural daylighand served as the control. The remaining two variants
were established in a basement room under artificial lighting. The setup process took two days. On the
first day, a 4 m? space (200 cm x 200 cm was constructed within the basement using a wooden frame
and plasticized foil to create a controlled environment. Concurrently, lighting installations were

completed, including LED and infrared lamps.

The characteristics of the LED lamp used (model AK56488) include a power rating of 80 W, white light
emission at 6500 K, a voltage range of 1840 V, a frequency of 50 Hz, and dimensions of 120 cm x

8 cm. The red lamp used was an infrared model R125 anttwer of 250 W, operating at 220 V, and
classified in energy class E. Following lamp installation, the next step involved setting up the surface
base for the seedling pots, measuring 140 cm x 80 cm x 70 cm. To prevent light interference between
the whit and red light sources, the area was physically divided in half, resulting in two separate growing
sections, each measuring 70 cm x 80 cm x 70 cm. This setup ensuredta-$amipce distance of 100

cm for the LED lamp and 90 cm for the infrared lampe Bklection of these lamps was based on their
broad commercial availability and cesffectiveness, as they represent affordable lighting options that
are readily accessible on the market, making them suitable for practical application and potential
adopton by producersTomato seeds were sown on October 28, 2024, using the Marglobe variety
traditional cultivar originating from the United States. This variety is characterized by a plant height of

100/150 cm, round to slightly flattened fruits weighing between 120 & gtams, vivid fruit
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coloration, and a rich flavor. Marglobe tomatoes thrive indsined soils with a pH of 6.6.8 and

require a warm, moderately humid climate for optimal growth.

A total of 270 plastic pots, each with a volume of 370 ml, were used for sowing. These were filled with
approximately 85 liters of substrate from the brand 'PROFISUPSTRAT,' characterized by a fine
structur e, a pH (CacCl ) na ecommpsitiongof If kg/madpandsenrizhmend 6 . O
with gramoMICRGDEPOT at 50 g/m3. The substrate consisted of 20% white and 80% black peat.
Sowing was done manually, with one seed placed in each pot. Germination time varied across the three
lighting treatmentsThe earliest germination occurred under infrared light at 4 days, followed by LED

light at 6 days. The slowest germination was observed under natural daylight conditions at 9 days. Owing

to delayed development under natural daylight conditions, the condisig plants were additionally

exposed to LED light for 15 days to support their growth.

Environmental conditions

During the examined period, temperature and relative humidity were measured twicé dailye

during the light period and once during the dark period. At the end of the experiment, average values
for both periods were calculated. Measurements were takig & combined thermometer and
hygrometer thodelHTC-2) with measurement accuracy temperature: +1°C and humidity: 5% RH.In

both cases, the lighting period was maintained at 16 hours per day (Tymoszuk et al., 2023).

Laboratory experiments

Laboratory measurements were conducted 50 days after sowing in two separate facilities: the Laboratory
of Irrigation and the Seed Quality Control Laboratory at the Faculty of Agricultural Sciences and Food

- Skopje. The equipment used included two digstales, a caliper, and a ruler. Measurements were
taken from 30 plants, with three repetitions per treatment. Fifty days after sowing, the seedlings were
removed from the substrate, washed, and allowed to dry on standard filter paper (64g/m?) for 30 minute
To assess seedling quality, the following parameters were evaluated: total seedling weight (g), seedling
height (mm), stem diameter measured above root neck below cotyledons (mm), root length under root

neck till the end of the root tips (mm), root wieidg), number of leaves, and leaf weight (g).
Data analysis

The research data were statistically analyzed using analysis of variane®/6@maNOVA). Statistical
analysis of the mean values of the examined morphological parameters was conducted using the Least
Significant Difference (LSD) test, followed by aestto determine significance at the 1% and 5%

probability levels
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Results and discussion
Environmental conditions

During the vegetation period, the average daytime temperature in the room exposed to natural daylight

was approximately 18.5 AC, while the nighttime t
of around 70%. In the treatments with artificialhlilng (LED and infrared light), the average daytime

temperature was 17 AC, and the nighttime tempe
treat ment exhibited a slightly higher temperatu

treatment.The average relative humidity in both artificially lit treatments was 80%. According to the
literature, the optimal daytime temperature for tomato seedling growth ranges between 18 and 21°C,
while the optimal nighttime temperature is between 10 and 1B&Qiy et al., 2017). The optimal
relative humidity for the production of most commonly cultivated vegetable seedlings is reported to be
within the range of 507 0 % Todorovil, 2022).

(Moravievil and

Laboratory measurements

Based on laboratory measurements of the evaluated parameters, the results illustrating the effects of

different light treatments on seedling vegetative growth as presented below in Table 1.

Table 1.Morphological characteristics of tomato seedling quality

Total seedling weight (g)

Treatment Mean + SE Difference from| Difference from| Difference from
Natural daylight | Infrared light LED light

Natural daylight | 0.2943+0.0096 - -0.8918** -10.7154**

Infrared light 1.1861+0.0682 0.8918 - -9.8236**

LED light 11.0097+0.0884 10.7154 9.8236" -

Seedling height (mm)

Treatment Mean £ SE Difference from| Difference from| Difference from
Natural daylight | Infrared light LED light

Natural daylight | 104.00+£6.11010 - -155.33" -310.67**

Infrared light 259.33+13.0171 155.33** - -155.34

LED light 414.67+5.6075 310.67** 155.34** -

Stem thickness (mm)

Treatment Mean + SE Difference from| Difference from| Difference from
Natural daylight | Infrared light LED light

Natural daylight | 0.12+ 0.0058 - -0.09 -4.69**

Infrared light 0.21+0.0361 0.09 - -4.60%*

LED light 4.81+0.1054 4.69** 4.60%* -
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Gordana

Popsi monova,

Root length (mm)

Treatment Mean + SE Difference from| Difference from| Difference from
Natural daylight | Infrared light LED light

Natural daylight | 26.00+1.3229 - -6.43 -130.00**

Infrared light 32.43+6.0378 6.43 - -123.57**

LED light 156.00+4.1633 130.00° 123.57** -

Root weight (g)

Treatment Mean + SE Difference from| Difference from| Difference from
Natural daylight | Infrared light LED light

Natural daylight | 0.0310+0.0090 - -0.0063 -0.6537**

Infrared light 0.0373+0.0040 0.0063 - -0.6474**

LED light 0.6847+0.0231 0.6537** 0.6474** -

Number of leaves

RuKki

Treatment Mean + SE Difference from| Difference from| Difference from
Natural daylight | Infrared light LED light
Natural daylight | 1.50+0.1155 - -0.80* -3.40**
Infrared light 2.30+0.0333 0.80* - -2.60**
LED light 4.90+0.1000 3.40** 2.60** -
Leaf weight (g)
Treatment Mean + SE Difference from| Difference from| Difference from
Natural daylight | Infrared light LED light
Natural daylight | 0.0889+0.0117 - -0.1338** -4.6794**
Infrared light 0.2227+0.0146 0.1338** - -4,5456%*
LED light 4.7683+0.0429 4.6794** 4.5456** -
* significance at the 5%, **significance at the 1%
According to Table 1, the average seedling weigh
infrared |Iight, and 11.0097 g under LED Ilight. T

among the three light treatments. The reduliicate a substantially higher biomass accumulation in
plants grown under LED light compared to those grown under natural daylight and infrared light,
confirming the superior effectiveness of LED light in promoting vegetative growth (Song et al., 2024).

The results obtained for the average height of tomato seedlings in the three light treatments are given in
Table 1. The average height of tomato seedlings under natural daylight is 104.00 mm, the average height
of seedlings under infrared light is 259.38mwhile for seedlings under LED light it is 414.67 mm.

The results are significant at the 0.01 level.

he

nfrared

Tabl e 1 thickness of
0.009 69

the greatest stem thickness, while those under infraredHaghthe smallest. The difference between

stem
and 4.

presents t aver age

mm under i ' ight, mm under

LED and infrared light treatments was statistically significant at the 0.01 level. No significant difference

was observed between infrared light and natural daylight.

19



Zvezda Bogevska, 81 monovs ki , Gordana Popsi monova, Ruki
D o r binfluence of artificial light on tomaté / Glasilo Future(2025) 8 (4) 14i 25
Seedlings with weltleveloped root systems that meet high morphological (i.e., root mass, fibrosity,
volume, firstorder laterals, area, and length) and physiological (i.e., root growth potential) standards
have a greater ability to rapidly produce newtsoafter planting, resulting in a positive relationship
between root mass and root growth potential (Grossnickle and MacDonald, 2017). As shown in Table

1, average root l ength varied across treatments
infrared | i ght , and 156. 00 mm wunder LED | ight. LED
statistical significance at the 0.01 | evel. Si mi

compared to natural dayht go0. ®7D3d)P, gagainad ¢ o

effect of LED light based on statistical analysis.

According to Table 1, the average number of leaves per plant was 1.50 under natural daylight, 2.30
under infrared light, and 4.90 under LED light. The difference between LED light and the other
treatments was statistically significant at the 0.01 levellewinfrared light showed a significant
advantage over natur al daylight at the 0.05 | eve
daylight), 0.2227 g (infrared |light), and 4. 768:
LED light on plant biomass.

According to KulaMaximeno et al. (2021), all growth and morphological parameters improved under
white LED light 30 days after germination. In our study, measured after 50 days, similar trends were
observed plants grown under LED light consistently outpenied those under infrared and natural
daylight conditions. KuldMaximeno et al., (2021) also noted that dry mass accumulation is a key
indicator of lamp efficiency, with significantly higher values under white (LED) light compared to high
pressure sodiurtamps (HPS). Our findings support this, as LED light resulted in greater total plant

mass, further confirming the superior efficiency of LED lighting.

I n addition to biomass, seedling height is a key
tomato seedling should r é2a%x hc B Of meanlydeedirigseimoudl v s ee
study, seedlings grown under white light reathean aver age height of 41. 46
Song et al. (2024) also reported that supplemental LED lighting significantly affects tomato seedling
mor phol ogy, with greater heights observedesat a P
(100200 emol Lm JLs T). Al t hough Il i ght intensity
morphological changes particularly in seedling height were observed under both LED and infrared light.
According to Song et al. (2024), average plant heighty mddl f rom 6. 9 to 10. 6 c
significantly from our results. Regarding red light, Fylladitakis (2023) reported that it generally
promotes growth rate and dry mass but may also cause excessive elongation in some plants, as confirmed

in our study.Tomato seedlings grown under 100% red light exhibit reduced photosynthesis and
abnormal stem elongation (Arif et al., 2024). Fard red light significantly inhibited lateral branch

elongation in cucumber seedlings by increasing auxin (IAA) levels, redugiokiin (CTK; zeatin)
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content, and downregulating CTK synthesfated genes (IPTs) (S. Li et al., 2024). In another study
through a series of external pharmacological manipulations of gibberellins, auxin, and brassinosteroids,
it was shown that gibberellins and brassinostirare both sufficient and necessary to induce internode
elongation in tomato plants under low +tedfar-red light conditions, while auxin alone has limited
effects but, in combination with gibberellins, produces significant elongation, indicating aezompl
hormonal interplay (L. Li et al., 2024). In tomato seedlings, the auxin balance was influenced by the
LED light spectrum, with higher accumulation of active IAA under blue/red light, increased levels of
the auxin degradation form (oxIAA) under whitehitgand lightdependent variation in brassinosteroid
content, as 2Blomocastasterone accumulated most under-g&erated white light, while faed light
reduced BR levels in the leaves (KdMaximenko et al., 2021).

Stem thickness is a key morphological trait reflecting seedling vigor, mechanical stability, and potential

for successful establishment and growth in the
thickness should be 1@ mmem nhoeknegessdyndehe LED
indicating a notable deviation from the standard. According to Song et al. (2024), the use of
suppl ement al LED |ighting resulted in an avera
comparable to our findgs under LED light. Zheng et al. (2023) reported that light intensity derived

from the LED reeblue ratio is 7:3 significantly affects tomato seedling development. The greatest stem

di ameter (4.23 mm) was o0bser ve dhighdrint@ngitles resmited L m | L
i n reduced stem thickness. Additionall vy, at a |

excessive elongation.

The root system plays a vital role in the early growth and development of tomato seedlings. Zhang et

al., (2025) found that increasing Daily Light Integral (DLI) within a certain range could visibly promote

the growth of both the shoot and root of the §agd. Similarly, Song et al., (2024) reported increased
underground biomass withi 2 hours of supplemental evening LED lightingatZ2®@ 0 e mol Lm | L's
Zheng et al ., (2023) also confirmed that etthe gre
study indicates that LED light produced the most favorable results in terms of root growth and biomass

accumulation.

The number and mass of leaves are also key indicators of healthyqualily tomato seedling
development. Under the influence of LED light, the best results were achieved, with an average of nearly
five leaves per plant and a leaf mass of 4.7683 g. Tihreegs are consistent with those of Song et al.

(2024), who reported similar outcomes (&.9) when nocturnal supplemental lighting was used.

Although the seedlings did not fully meet standard quality requirements, future research should consider
optimizing the lamgo-surface distance below 50 cm and maintaining a consistent light intensity of 240
emol Lm | Ls T (Zheng etk salMaxihneg@kol@a8l.)2021y 300 e mol L'm
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Conclusion

Based on the influence of artificial lighting on tomato seedling quality, it can be concluded that seedlings
grown under LED lighting exhibited the highest quality morphological characteristics. Additionally,
optimized environmental conditions, includiriggbtly higher day and night temperatures and reduced

air humidity, should be maintained to promote optimal seedling development. Furthermore, the
experimental design should be refined by ensuring an appropriatetdesudace distance with

incorporatingprecise light intensity measurements
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i pol et ni r a 9rlemsjjibavtdohecbicidipatenajaldao | a z i  dlovdmzadw g aj a
istragen je wulinak razlilitih Kkoncebavandula xj a ( 2°
intermediaEmeric ex Loisél, paprenanetvice Mentha x piperithi § v at k @gRisjfa®@a leftiscus..)

na klijavost sjemenki i ¢ e g olgilja @-oliynmegperenne..) u laboratorijskim uvjetimd. st r agi vanj e
jeu t v rl@0%miinhibitorniu | i n a-kne I30D%ine koncentracije, dok jod25%t ne zabi |l j eg
negt o ingiditanbu ljiinak . Za razliku od eterilnih wulja h
ekol ogki prihvatlijiviji [ jednostavni za primje
ekol ogkoj poljoprivrednoj proizvodnij.i

K1 j ul n e bioherbjcidi|bii ol o gk i aktjehel okgoknap g pere eeitr 2 vi,ondan j @l |j

inhibicija klijanja.

10dj el za ekologiju, agronomiju i akvakulturu,, Sveul.
Republika Hrvatska

* E-mail: bmaricic@unizd.h(Dopisna autorica).

2 Franin, K., Mi o | M. Mar i B.i(20%5). Ut j ec aj hidrolata aromatilnog b
vi gegodi gloljum gerehngly). IGjasilo Future,8(4), 26i 36. / Franin,K., Mi o IM.,iMa r i B.i |
(202%5). The effect of aromatic plant hydrosols on the germination of Perennial Ryebaddissn( perennd..)
SeedsGlasilo Future,8(4), 26i 36.
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Abstract

Hydrosols, also known as aromatic waters or distillation condensates of essential oilspramulbls

of the steam distillation of plant materials containing volatile, biologically active compounds. Although
they are chemically less concentrated thaerdssd oils, hydrosols still retain some of their bioactive
components, such as monoterpenes, phenols, aldehydes, and organic acids, which, even in trace
amounts, can cause phytotoxicity. For this reason, in recent years, they have attracted attention as
environmentally friendly alternatives to synthetic herbicides. Hydrosols derived from particular plant
species may inhibit weed seed germination and early seedling growth, thereby demonstrating potential
as bioherbicides. In this study, the effects of déf¢ concentrations (25%, 50%, and 100%) of
hydrosols derived from lavandihgvandula x intermedid&meric ex Loisel), peppermint (Mentha x
piperita), and mastic tre@istacia lentiscus..) on the germination of ryegradsofium sp) seeds were
investigaéd under laboratory conditions. The study confirmed 100% inhibition at the 50% and 100%
concentrations, while the 25% concentration showed a somewhat weaker inhibitory effect. Compared
with essential oils, hydrosols are less toxic, biodegradable, envinbaligdriendly, and easier to apply,

making them suitable for use in integrated or organic agricultural production systems.

Key words: bioactive compounds, bioherbicides, essential oils, germination inhibition, organic

agriculture
Uvod

Korovi subiline vistek 0j e svojom prisutnogiu mogu izazvati

nepogeljnim vrstama u po letab2021).  kustwnmobljljkarparsa u z v o d n

kompeticis ki m odnosi ma | er se natj el u Smanjujw ridos | zr ak
kakvolu proizvoda, ometaju obradu, get vu, ber bu
uzrolnicima bol esti [ gt et Huling il988).,S diuge strarte kavovin i zZa

pogotovo u e kred, nmogukpozjtiviop odljjed porvigsvna njt akw @Gt ®t u nast
gtetni ka, sprjelavaju eroktké¢mijtdlae znoaglua jpkoeb otllj &,
stanja tla, sluge kao hrana za ¢givotinje i [ j ud
( o pr a g edatarili parazitpidi) Nadalje korovna rizosfera povezana je s velika aznol i ko gl u
mi kroorganizama wu tlu g@gto moge ueadhojmejceastvariti na zd
pozitivanalelopatsku | i n a k endiugabifej (Znaor, 1996., Bensclet al, 2025., Riconeet al

2025).

Hidrolati, poznati i kao cvjetne ili aromatske vode su vodeni kondenzati koji nastaju kao nusprodukt

prilikom parne destilacije biljnetgl 2028 Almeidaef al a ko
al, 2024) . U odnosu na eterilna wulja sadrge znat
zadrgavaju u tragovima monoterpene, fenolne spoj
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i zvjesne ulinke na gtetne organizme u poljopriwvr

nematocidno i herbicidno djelovanje (Almeidaal 2024).Mnogobrojnihidrolati odlikuju se svojim

antioksidativnim i pr ot weuaga2020) @sim gogd korste vsé ma  ( Al
prehrambenoj, far maceut sk ogtal,i2018).ckaonsdtih, biprdzgrgdivii n d u s t
relativno netoksilan proizvod industrijske dest
poved anot eresa u kontekstu njihove primjene u pc
mogulnost primjene ka o ethli 2022eAtmeidaet al,2@24)(Biokerisidi ant i n o
su okoligno prihvatljiviiji u odnosu nmanjesent et sk
zadr gavaju mi ¢gd ugtrteevnomatj.u Osim toga, za razliku
nalin djelovanja gto smanj ujetal,2021i k od razvoja r
Pregledom | it e rhidtolatiprvwogdimijana (Tleymus vulgarid.)] eskolisnelavande

(Lavandula angustifoliaMill. ), mirisnog r u § ma Rdsmaainus( officinalid..), paprenemetvice

(Menthax piperitd.) i drugi h aromatil nih biljak&orowohgu 2z nal
vrsta pri | emu ul i na k domorbijke,kemijdkam pwfiui hidiolataoi njegovejt i
koncentraciji kao i osjetljivosttest - biljne vrste( Ko n s t a et @lj 2022y Rolitiet al, 2020).
Konstaretal.(88% i Ut vrdil i s u hideolatapragog timijamgalko @nildirajua c i j e
klijanje korovnih vrstak a 0 ¢ t o lob®da(Clenopogilnaalbura.), piramidalnisirak (Sorghum

halepensé. Pe r s . ) ,  odd tiamaranthas ketrofléxuk.) i povrtnit anj(Portulaca oleracea

L.), dok supojedinek ul t ur ne bi | j tlerantpostk agztaol es uvgeelrui r a mogul
selektivne uporabe. Povedhal.( 2025) navode mogul nost (Lavandulagt enj a

X intermediaEmericex Loisdl kao ul i nkovitog i ekol ogki pri hva
zahval jujuldi visokom sadrgaju lizofosfadilkolin
fitotoksilnim ulinkom. |l ako su Qi asttk ea(@tilentssdus j eher b

L.), Ismail et al.(2012) dokazali su potpunu inhibiciju klijanja djetelipeo | o(Trifolium campestre
Schreb), kanarskesvjetlike (Phalaris canariensisL.) i tvrdog ljulja (Lolium rigidum Gaudin ssp.

rigidum). U et er i | I€pgnv au lkjeu aumouivrfilesu2 triazl i |l iti h spojev
domi niprianeun ,U |-p imoeen $ ddruge strane, kodnijmeki h h
ut vr Leilijwl izrad&timulagvipdielovsanjena odr el ene bil jnka,vrste

2022). U tom kontekstu Khaldtal.( 2025) potvr Luj u st papnené ractvicean i ul i

rast, antioksidativnu aktivnost [ usvajanje hra
hidrolata lavandingpaprenemetvice igvatket r gl j e u razl il itim koncentr ac
klijavost sjemenki i g e g olnilja ¢Laoliimepgrenne..) u laboratorijskim uvjetimaRad je nastao iz

zavrgnog rada studentice Matee Miolil.
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Materijali i metode

Laborat or i j pravedengeutlabaadorijw @djelp za ekologiju, agronomiju i akvakulturu,
SveuliligtatrueZea dir &b r iZgikompanojalnm netretirano sjemei gegodi gnj e
ljulja (Semenarna Ljubljana d.o.o., Slovenijelyvatski nazivi za biljne vrste navedene u ovom radu

uskl aleni su s nacionalnom floristil kaimrijebazom

postavljanja pokusa sjeme je dezinficirano-tt%m otopinom natrijevog hipoklorita (NaOCI) u svrhu

sprjelawvtaaifmian&ci j e. Sjeme je tretirano u trajanij
destiliranom etal @ushHidrdat papréne metvicéMentha x piperit} lavandina
(Lavandula x intermediBmeric ex Loisgli § v at ik @Risfa®@a lentiscus.) pripremljenisuparnom
destilacijom svjegeg biljnog materijala prikupl
tijekom |ipnja 2023. godine. Za destilaciju su I

pohranjeni su u tamnim staklenim bocama @ do pst ea®avanjgeal jena su tr
r azr jiddhteola (28%, 50% 100% i destiliraavoda). Kod pripremepntopina u koncentraci2s i

50% hidrolat jer a z r isjdestiliranom vodom u omjerima 1:3 i 1:1.Retrijeve zdjeliceu kge je

stavljen sterilizirani jednostrukifilter papir dodanoje 3 ml svihi s t r a duidrelagannjinbvih

r az r j igdstdirarjevade.Zatim je u svakuposudupostavijengpo30sjemenkiv i g e g olgljaagnj e g
Petrijevezdjelicezatvorenesui obavijenebiofilmom te ostavljeneu prostorijinasobnojtemperaturbd

22 (x2) °C, u prirodnomfotoperiodu(13 satisvjetla,9 satimraka) Klijavost engleskodjuliao | i t av an a

je nakonpetogi sedmogdanau cilju p r a | dinamikeklijanja te mo g u promienau intenzitetu
alelopatskogdjelovanja tijiekom vremenate i zr al puomdiau f or mu®)e= (brdj | i j av o

proklijalih sjemenki/ukupan broj sjemenki)

Rezultati i diskusija

Na slici 1 . prikazan je wulinak istragivanih hidrol at
vi gegodignjeg |l julj&8vipet sdaa@i wnarkionhipdrn aonlj ®tnie. pr |
50%t nom razrjelenju potpuno su inhibirali -klijanij

tnom otopinom gvat ke t %dnhihicga, dokajk maliretmanuj se258om v r L e n a

otopinom paprene metvice i lavandina klijavost iznosila ¥8 &dnosno 6,6%6.

Sedam dana od primjene koncentrata i 80% i h ot opi na i stragivani h hidr
klijavost.i u odnosu na dva dana r a#najnkebicigihd t ane |
klijavost sjemen(8lika2yi gegodi gnjeg | julja

Sedam dana nakon primjene 25% e ot opi ne hi drol ata | avandina kI
i st a, melutim utvrlen je por ast -tnkn dtopirom hidrolagaj e me n k
paprene metvice. Na tretmanu s 26%m otopinomhids | at a gvat ke trglje utvrl
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Klijavost nakon 5 dana

80
70
60
g 50
%0
% 30
20
.
0
25% 50% 100% Kontrola
m Kontrola
me B G1F GNOt2al otAaidl OAl £SyiGAaal
H Paprena metvica (Mentha x piperita)
® Lavandin (Lavandula x intermedia Emeric ex Loisel)
Slikal.Ul i nak na klijavost pet dana nakon pri mje

Figure 1. Effect on germination five days after the application of hydrosols and their dilutions

Klijavost nakon 7 dana

100
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X
= 60
(2]
S
® 40
X
) -
0
25% 50% 100% Kontrola
m Kontrola
e Ol a1 GNDEalr 6tAadlOAl tSydAa
® Paprena metvica (Mentha x piperita)
H Lavandin (Lavandula x intermedia Emeric ex Loisel)
Slika2.Ul i nak na klijavost sedam dana nakon pri mj

Figure 2. Effect on germination seven days after the application of hydrosols and their dilutions
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Rezultati su pokazali da hidrolgiaprenemetvice, lavandinag v at k@l j e u vi gi m konc

potpunainhibiraju klijanje siemena i § e g oldlja,glok je &ogl 25%ne koncentracije bioherbicidni

ulinak sl.abije izragen

Istragi vanyemehebi torno djelovanje hidrolata | a\
rezultatima Politetal.( 2 02 0. ) kliaijl ii nsakk lastdmanajkigavost sjemena rotkvice

(Raphanus sativus.) te utvrdili potpunu inhibiciju klijanjanatretmarnu s hidrolatom cvijeta klijavost
od24%primjenomh i dr ol ata stabljike |l avandina. Autori st

reducvietaz bo g v el dimplodaadderpinedipao k azuj e negati van al el op:

znal ajno smanjiti klijavost nekih biljnih vrsta.
rod Lavandula zbog fitotoksilnost:i kemi jskih kor
oksigeniranihnmonterpena (linalooli 1,8ci neol ) dj el uju inhibitorno na
(Politi et al, 2020) . Kod istragivanja kemijskog sasta\
lavandina Povedatal.( 2025) su dokazali visoku ulinkovitost

korovni h vr st apopubljulja Cokum spi), sigpnavaay iovsikdfomus erectusiuds),

bijele lobode Chenopodium alburh), z a p a d n o a gire @maraktlug blitoideS. Watsoh ali i

nekih kultiviranih biljakak a0 §gt o s u p Vitieofabal.),gestiwel cer{liewsaculir(aris

Medik.), o b i | @l (®ondeum sativuni.) i o b i p g @ nTriticam aestivuni.). U prethodno
navedenom jprimijeneaeguveaaglui | it e koncen donoavistarpzike hi dr ol
u u | subil&minimalne, premdau  koncgrgracije mal e | ,deljeinajnoljirezoltatkt v r L e n

kod 100%tne koncentracije(Povedaet al., 2025) Isto takon e §jt al i ulinakd j e ut
jednosupnicayt o j e u skladu s rezultatima provedenog
jednosupnici.za razli ku od eterilnih ulja hidrolat:i kao

u korigtenju, upoogboztiorv or auzzimek a i( Miepl hbyopoRd§i gno

Ozkani Tungtirk(202)s u i stragi val i ut j ®atviafrutichséMiler)oliekavitta gr | k e
kadulje Galvia officinalisL.), bosiljka Ocimum basilicuni..), klasastemetvice Mentha spicatd..),

kretskog origana (riganum onitesL.), vrste Thymus kotschyanuBoiss. et. Hohen ijekovitog

mat i | Mélisskaofficialidc . ) na kIl ijanj e gd ji(amamanmhas rardgflexds) d | ak a v
te utvrdil i prmgengmaOD%tnekomdentracijesvilj sut r a Gidrola@ dok su 75%

i 50%-tna koncentracih iskazalene gt o sl aNaj jiarldei bma&zk j a kIl ijanj a

primeromner azr i j el erwogtimipna@d%). |Aatdriauut vr di | i dnla uj e | al

korelaciji s koncentracijom tj. da se pogthaetom k
je u skladus rezultatimagprovedenog st r agi vanj a jer je potqneina i nhi

100%tne koncentracije.
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Dak onc e nt r anaintgnaitet inhihicgelklgavosti dokazadiui Camlicaet al.(2017) prilikom

i stragi vanj a kontcentedjahidralatarbasijka(Odinum ibdsilicunl.) na klijanje

sjemena, te duljinu izdanka i korijekéice kvinoje (Chenopodium quino#Villd.) i bosiljka. Naime,

autorisuutvrdilidajenaj jahabi ci ja kIl ijanj a tekthilmeviste pilakbdet nog r

pri mj en koncerracigeil cer ol at a. n8vbde Oreeetat.(e2z0ull X)atkeoj i su i s

dj el ov an jkancentracgahidrolata kadulje $alviasp.) na klijanje sjemena, te duljinu korijena

I izdankaklice sabljase piskavice TrigonellagladiataM. Bieb) i sjetvenogkorijandera Coriandrum

sativumL.) ustanovilij a inhibiciju klijanja kod primjene v g Korrcentracijekao iredukcijuduljine

korijena i izdankaklice. U provedenomi st ragi vanju primijenjena su

hidrolata. U svjetlu toga, u budulim studijama u

poljskim pokusimgpr epor ul uj e se korigtenje vigih razrjel:t

aspekta ekonomske isplativosti, tako i s gledigt
Bi oherbicidni ulinak hidr ol at astadijkeos koje¢e hidrolag e | i mt
dobivenkao i korowna vrsta na koju je hidrolat primijenje8 druge strane, potrebno je uzeti u obzir i

podrijetlo biljne sirovine, b urstauptikupliedaazajegiosg r a f s k
pedol ogkim znal aj kama i klimatskim uvjetima, mo
i stragivanj a. Ovi | i mbeni ci mogu wutjecat.i na ko
odgovorni zanani f estaci ju al el opatskog wulinka. Linjeni
negativno odragavati na rast i razvoj kulturnih

eta.(2025) navode sti mul i papregnethet vd jceel onZalanjma j |hii du
Lycopersicuni.) premda treba naglasiti da se navedeni rezultati odnose na tretiranje presadnica, a ne
sjemenaRo s i G&sl{ 2025) u svom istragivanju istilu pozi
hidrolatao b i | n o g (Achilkeh milkefoliurkLg, ljekovite kadulje (Salvia officinalisL.), o b'i | n e
koprive Urtica dioical.) ij e d n o g obdui haMogtaggnnua(L) Oberprieler & Sonbol) na

klijanje i p o | e tAliium capal 3. Dakle,jiseawreta k i s h o Kkaencefitradgi n i
moge djelovati i inhibirajule i stimulirajule.
paprenemetvice Mo Ud Bteal 2019) dokazali su inhibitorni ul

povrtnihvrstak a 0 gt o bléva (Betebviulparish.), o b i bkatat@a(Lactuca satival..), sjetveni
krastawac Cucumis sativus.), sjetvenarotkva (Raphanus sativus.), r a(polanum &copersicum

L.) i ratarskih kultura o bpi gl eng@riticuan aestivunL.) i o b i Kukuiuz(Zea may4..) primjenom

koncentracija od 10 i 15%Jalo je dostupnih podatakaudjecap hidrolatag v at k@1 j e na Kkl i j
sjemenalpak, pojedini autori navode kako i vodeni ekstrakti ove vrste msd@zatiinhibitorniu | i n a k
na Kklijanje pojedinih korovnih wvrsta, gto upul

bioherbicidaGvatkatr g1 j a | e pr e maanfaogt al2022)anhildrald kilijahje gotovo
svihtestiranihkoromihv r st a. Anali zom sastava kemijskih spoj

je visoka koncentracija f | aakolnioiadna ai upodleinfae njoel ai.

32



K. Franin, Matea Mitojlédaj Bhriadrkoal aMaa idridmati | nog
Vi gegodi @aliunepgrennd.)u Glasdo Future (203) 8 (4) 26i 36

10%tnog vodenog ekstrakivatket r g1 j e na kIl i j an Bidensisuatterman®CJ) nog dv
(Garil prema@s) dobiveni rezuio gu i primjghehdolgtaivalaa odr e

i staknuti da su i stragi t &omtjolranip uvetmefdkéonkaji mo glea b or a
ograni | iti nj i hovu uugdtiranaatvorenondNastavno ra oviu prg¢tposiavku v 0 s t

Almeidaetal.( 2024) zakl juluju kako su hidrolati 1 njih
ikako postoje odrelene razlike izmelu pojedinih vr

i korovnih populacija, te navode potrebu za standardizacijom biotestova kao i njihovom kemijskom
karakterizacijom prije gire upotrebe u poljopriyv

Zakljul ak

Laboratorijskmi st r anju tviaamlvens ojkakhiudri ml at a paprene metvi ce

trglje i n j ina mhibiciju klifargazsiemenitve jjeagoddj ghj ag Vi ge Kkongc
(100% i 50%)s vi h i st r ag isw a potptnosth inhibirate | klganja tjedan dana nakon
postavljanja pokusa, #sukoncentracgod 25%p o | unl ei gladdgiu | i na k .

Za daljnja istragivanja potrebno kgjisuodgovomiaa) i t i k

bi oher bi ci dn imeodgilutl irea ku,l iunl ki en aikaneriltaledljane organizmekao i

rezidualnu aktivnost. Osim toga komercijalnu primjenpotrebno je razviti stabilne formulacije koje

bi omoguiile ulinkovitu i sigurnu primjemlu ovih
i dostupne literaturne podatke i dr ol at i pokazuju potenci | gal kao

alternativa sintetskim herbicidima

Napomena
Ov aj rad je izvod iz zavrdgnog r ad4qgviddliteraterg. nt i ce Ma
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Saget ak

Inventarizacija samoniklflore provedena je terenskims t r a ¢ mavwadnliju ®ube Peljége u

perioduod listopada 2023. do rujna 2024. godine, tijekom kojeg je zghilfpukupno 230 biljnih svojti

unutar 74 porodice. Kritosjemeh@ (Angiospermae) dominiraju s 195 zaljgaih svojti, dok su
golosjemenjbe (Gymnospermae) i paprathga(Pteridophyta) znatno manje zastupljene, svaka s po

| et i r.iNa&mwajy dolevenih rezultata provedena je andjizatnih oblika, flornih elemenata,
trajanjagivota biljnih vrsta, vremena cvatnje, te uporabne vrijednosti. Rezultati su pokazali da su terofiti

(74 biljne svojte) najzastupljeniflivotni oblik, g¢o ukazuje na visoku prilagodljivost biljnog svijaia

sunim sezonskim uvjetima mediteranske klime. Florni elementi lik@otviuju mediteranski

karakter ovog podiya, s dominantnim udjelom mediteranskih vrsta (100 biljnih svojti). Posebna
pozornost pos\iena jeanalizi uporabne vrijednostiabiliegenih bilinih svojt . UtvrlLeno | e

i stragivanom podr ul $razllipmoupdrabrjim vrijedeoktim& (100 bilmih svgtiv o j t i
s prehrambenom vrijednogiu, 98 ljekovitih biljni
svojta, 33 biljne svojte koje se mogu smagr at i o
23 zal i ns ke Ubadd su identifisirane i klasificirane endémé, ugrdene, zdil ene i

invazivne biljne vrste, ptiemu je analizirana njihova uporabna vrijednost, kao i potencijalni utjecaj na

lokalni ekosustav

K1 j ul n esamoniflaeflbra, uporabna vrijednost, uggoe biline vrste, zfil ene biline vrste,

invazivne biljne vrste

Sveuliligte u Zagrebu Agronomski fakultet, Svetogi mu
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Abstract

Afield survey and inventory of wild flora were ¢
2023 and September 2024, during which a total of 230 plant taxa from 74 families were recorded.
Angiosperms (Angiospermae) were dominant, with 195 taxa,essegymnosperms (Gymnospermae)

and ferns (Pteridophyta) were significantly less represented, each with four taxa. Based on the results,

an analysis was carried out of life forms, chorological elements, life span of plant species, flowering
phenology, andtilitarian value.

The results indicated that therophytes (74 taxa) were the most represented life form, reflecting a high
degree of adaptation of the local flora to the dry seasonal conditions characteristic of the Mediterranean
climate. The chorological composition alsnfiomed the Mediterranean character of the study area,
with Mediterranean species accounting for the largest proportion (100 taxa).

Special attention was devoted to the analysis of the utilitarian value of the recorded taxa. The study
revealed a considerable diversity of uses within the local flora: 100 taxa with nutritional value, 98
medicinal taxa, 54 ornamental taxa, 51 melliferaxs, 33 taxa considered harmful or poisonous, 27
forage taxa, and 23 spice taxa. Endemic, endangered, protected, and invasive species were identified
and classified, and their utilitarian value and potential impact on the local ecosystem were .assessed

Key words: indigenous flora, use value, endangered plant species, protected plant species, invasive

plant species
Uvod

Poznavanjeprirodnog svijeta kljuno je zao | u v akolgdke ravnotée i givota na Zemlji. U tom
kontekstuy a g n o | e sgmonikipflorm kojait ma z n a | a pdravanjudkasgstava,jer
osigurava stagie za razliite g i v ot vratej i prilanosi sveukupnoj dobrobiti ok@ koji nas

okruguje. Republika Hrvatska mig se pohvaliti impresivnom florom koja brdji963vrste i podvrse

koje se prostiru na oko 56.000 k(nNi kol i | €ro ju lani jednom 2d r2dia) s. najlem
bioraznolikosti ugrem euroazijskom podliu, s iznimnom koncentracijom biljncgyijeta po jedinici

povigne. Znadajan dicteflore, sl razlil itim namjenama u ljudskom divu (oko 1200svoijti). Brojne

biljne vrstese koristeza ljudsku prehranu i dtou hranuy ljekovite svrhe, kao sirovine u dglavinarstvu

i tekstilu, u kemijskoj industriji,tebor t i kul t ur i . Va daao udjodrvaiskeflaek nut i
smatra ugrgenom. Prem&lora Croatica Database iz 2025. godlirzé 234 svojte smatra ga se nalaze

U nekoj od kategorij,a a gjrog edhamda tesvdjtio Kgjimadémaa pvdlp i
dovoljno podataka, ali mogle bi libi @bpil rNé &6op5dd

etal.,2@5).Tak olLndemisiu enal ajna komponenta svake fl ore.
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Duba Peljéka je smjétena na poluotoku Pefjeu, te je izuzetan ekosustavsajim posebnostima u

pogledu geografije, reljefa i ekakih stangfa. Raznolikostbiljnog svijeta poluotoka Pelgea je

vrijedna pa@nje, a to bogatstvo flore doprinosjegovom ekolgom zndaju u grim europskim

okvirima. Naime, poluotok Pelgacklasificiranjekad® o d r u| j e z n(ardgldmpar@antRlamt f | or u

Areg IPA) zbogprisutnosti znbajnih populacija jedne ili e biljnih svojti koje imaju globalnu ili

europsku vénost za buvanje (Jasprica i Kovkil, 2011). To je zatdfo je Peljgacs t a rbilingmt e

vrstama koje zrajno pridonose ukupnoj bioraznolikosti i ekgtoj ravnotej (Jasprica i Kovéil,

2011). Posebno su zanimljive rijetke gjne i djunlane obale, suhi travnjaci i napene

poljoprivredne powjne (Jerievil et al., D14). Ova sustanifa prepoznata po visokoj prirodnoj

vrijednosti i slide kao vgna mjestaa zafitu biologke raznolikosti i botahka istrajvanja.

Cilj rada bio je istragiti biljne svojte prisut
endemilne, ugrogene, zagtil éeresi anmiawmumamat bi | j
vrijednost, kao i potencijalni utjecaj na lokalni ekosustav

Materijali i metode

NaseljeDuba Peljgka smj€tenaje na poluotoku Pel@euna njegovogjevernoj obalite jenajzapadnije

naselje unutaopline Trpanjkoja je dio Dubrovd ko-neretvanskeaupanije (DSZ, 2023. Zauzima

povignu od 10,3 kri Polajaj Dube Peljéke prikazan je na Slici 1.
T |
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Slika 1. Karta lokacija brojevi odgovaraju onima u tablicii. zr aleno pomo) u QGI S v.
Figure 1. Map of the locations, numbers correspond to those in Talffedde inQGIS v.3.44.p
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Terenska istrgivanja provedena su nageilokacija na podfju Dube Peljéke uvegetacijskoj sezoni

od listopada 2023. do rujna 202ybdine.Lokacije u Dubi Peligkoj obuhvédene istrgivanjem navode

se u Tablici 1.

Tablical.Lokaci j e

istragivanja s

navedeni

Table 1.Research locations with specified coordinates and area description

m koordinat

Broj Lokacija WGS84 X WGS84 Y Opis
plaga Duba, cesta
1 |Istol nal17.17885229 | 43.02122268 : 2
' plagu, stijene uz
2 | zapadna obala | 17.15647529 | 43.02380604 fm')rea ge Most 1 Jeze
g | Polieiputod |- 6034855 | 4302158657 |5 SO SKI putevi, ob
mora do sela guma, |l i vade
4 Selo 17.16824168 | 43.01801255 |st are kul e, dvor.i
5 |P0dnogi ¢,1716008083 | 43.01004768 |22 PUGTENT maslini
sv. llija stijene

Tijekom istrajivanja sakupljene su, herbarizirarfetiodokumentirane samonikle biljne vrste koje rastu

na ovom podrju. Determinacija biljnitsvojti provedenge na temelju sljedeh kljul eva iikonografija:
Javorka i Csapodfl934) Bonnier(1962) Keble Martin(1972) Domac(1994) Koval il et al (2008

Nikolil (2020).

Za svaku biljnwsvojtunavodi sajivotni oblik, trajanjejivota, flornielement, vrijeme cvatnje, kategorija

ugrojenosti,oznaka (ako postojiyatil ene biljne vrste i endemi teporabna vrijednosttablica 2)
Givotni oblici odrd’eni su prema Garcke (197®ulina(1991) i Nikolil (2020), a koritene su sliede
kratice:H i Hemikryptophyta T T TherophytaGi GeophytaPi PhanerophytaChi Chamaephyta

Trajanjegivota biljnih svojti definirano je prema Garcke (1972), Hulina (199&)Nikolil i Koval il

(2008), nadopunjeno prema informacijama iz tanja Britvec et al (2014) Razliku j u etgie |

kategorije koje su identificirane pofnosljedéih skrd enica:j - jednogodinje vrste d - dvogodinje

vrste,z. traj- zeljaste trajniced. traj- drvenaste trajnicé=lorni elementi analizirani su temeljem Garcke

(1972) i nadopunjeni saformacijama iz istrgvanjaZime i Gefani (2009),Dujmovil Purgar (2010),

Prlii (2013), te Britvecet al (2014). U svrhu oztavanja, korifene su sliede kratice: eurasi

euroazijski florni elementeuri europski florni elementue i jugnoeuropski florni elemenmedi

mediteranski florni elementcirc i biljke cirkumholartl ke rasprostranjenostgr 1 biljke groke

rasprostranjenostadvi adventivne vrsteRazdoblje cvatnjdiljnih svojti utvrlenoje prema radovima
Willfort (2002), Grlil (2005), Nikoli i Koval il (2008), te Nikoli et al.(2025). Podaci o svojtama koje
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su izlajene prijetnjama preuzeti su iz Crvene knjige NikaliTopil (2005), dok su informacije o
pravnom statusu gfte u Hrvatskoj preuzete iz Pravilnika o strogétid@nim vrstama (NN 144/2013,
NN 73/216). Bilinesvojtekoje su enderhne identificirane su prema Nikblet al. (2015), te podacima
iz Flora Croatica baze podataka (Nikadit al.,2025).Uz naziv svakesvojte u tablici 2.naveden jé
njezin trenutni status prema IUGkhtegorijamaako postoji)koje uklju uju: kriti| no ugraene (CR)
ugrajene (EN, gotovo ugrgene (NT),najmanje zabrinjavaje (LC),i/ili prema zakonskoj kategoriji:
zakonom zgil ene (P)zakonom strogo zfil ene (SP)teendemine (E).l nvazi vne vrste su
prema Nikolil et al. (2014) i F$viovipodaGpomautui ca Dal
provedbi analize koja ukljwje istrajvanje divotnih oblika, trajanja njihovaijivota, flornih elemenata
prisutnih na podrdju, stupnjaugragenosti li endeminost, vremena cvatnje, te analizu uporabne
vrijednosti biljnih vrsta. Svi rezultati analiza zabifjeni su u popisu flor§Tablica 2.)unutarv i g i h

sistematskih kategorija.

Analiza potencijala upotrebe a b i | jb#nihesmoijti tprovedena jekombiniranjem relevantnih
literarnih izvora, ukljliujul i radove autora kagto suGursky (1983) Toplak Galle(2001); Willfort
(2002) Grlii (2005) Nikolii (2025)s tradicionalnim praksama spekifim za proliavano podrije.

Rezultati i diskusija

Taksonomska analiza

|l stragivanjem provedenizmbnad | pkimhe 280 gawonikil hiljgih Pel | e

svoijti unutar 74 porodicéablica 2)

Taksonomska rmal i z a j e obuhvatil a tri gl avne biljne
gol osjemenjale (Gymnosper mae) [ kr ietdompijaje see nj al e
222 biljne svojti razvrstane u 70 porodicaKr i t 0 s j eungodijgljane ra jednosupnice
(Monocotyledones) i dvosupnice (Dicotyledonelgdnosupnice su predstavljene ss®6jti iz sedam

porodica, dok su dvosupnice zastupljene sashM@fti iz 63 porodiceP a p r a sumpredsthvéene s

| et i ri vrste ukaoldg @l o sl jvékjoeg nejp aplrbeu e isimieja dvije porodice.
Naslici2pri kazane su najzastupl jeniDueb ap oReoldjiecgek an,a kpao
relativno blizu Nakovanske visoravni, pokazuje v
Podrul je Dube Peljegke uklsgvaiilzuajbe | yelgekhi br ojpg Ns
visoravni, kakojed | j i vo iz i st r(2034) kojasa fetalin®apisati samanikleflore te |

visoravni
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25
20 23 19 Asteraceae
Fabaceae
Lamiaceae
15 = B Poaceae
M Apiaceae
12
Rosaceae
10 9 9 Brassicaceae
8 il Ranunculaceae
2 2 5 5 B Schropulariaceae
M Asparagaceae
5 Euphorbiaceae
0
Slika 2. Najzastupljenijgoor odi ce samoni kl i h biljnih svojti na
Figure2.Themost common families of wild plant species
Tablica2.Popi s inventariziranih biljnih svojti na po
Table2Li st of inventoried plant species in the are
- -
= - | = | 2 Uporabnarrijednost | @
| < | g g
- = © N S| ®©
m O H—d
ol T 18|35 |glelllglelel |, 2508 S
Porodica/svojta >l o |2 |e|8|8|—|2|2 g Slg 8 2| 2|3
ol = | |&lg|s|=|g|x|5|28 88|y |
> ] s 5|5
ASPLENIACEAE
AspleniunteterachL. H| z.traj| jue | 6-8 + 35
AspleniunonopterisL. z.traj| med| 6-8 + 34
Aspleniuntrichomaneg.. H| ztraj| gi|7-8 + 3
POLYPODIACEAE
Polypodiunvulgare L. H|ztraj| §i|7-9|+]| + + P |3
GYMNOSPERMAE
CUPRESSACEAE
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- -
| - |2 |2 Uporabnarrijednost | ©
<l < ) % g s
- = W S| ©
© o S
ol Zlglc|ele|llglelel. |o 25™F| S
Porodica/svojta >l o |z | €8 é — % 4 % Slg 8 2|° z| S
o = |2 |2 (823 |8|3I5|%188¢E|s |
> - = >S5
Cupressusempervirens. _ gorivo,
P | d.traj.| med| 4-5 + |+ drvo 3
Juniperusoxycedrug.. P|d.traj| med| 4-5| +| +| + + 35
PINACEAE
Pinushalepenisigvill P | d.traj| med +| + gorivo, 12,
P ' ray drvo 35
Pinusnigra Arnold subspdalmatica SP, 23
. P | d.traj| med| 4-5 NT, | |
(Vis.) Franco E | °
DICOTYLEDONES
AIZOACEAE
Carpobrotusedulis(L.) N.E.Br. Ch| z.traj| adv| 3-6| + + IAS | 1,2
AMARANTHACEAE
AmaranthuslbusL. T | gi|79 3
Amaranthusieflexud.. T j g i|810 3
AmaranthusetroflexusL. T | gi|69|+]|+ + +| + IAS | 3
Atriplex prostrataDC. T j gi|79|+ 34
ANACARDIACEAE
smola zg
Pistacialentiscud.. P | d.traj| med| 3-5| +| + + izradu 35
gume
Pistaciaterebinthud.. P | d.traj| med| 4-5| +| + + sapun 35
APIACEAE
Bupleurunmveronensdurra T| j |med 57 3
CrithmummaritimumL. z.traj| med| 7-9| +| + | + + 1,2
1,2,
Daucuscarotal. H| d [eura{69 + +| |+ 34
Eryngiumamethystinuni. H | z.traj| med|6-1Q + 3
FoeniculumvulgareMill. H| z.traj| med| 6-7| +| + | + + 12
N . smola,
Opopanaxchironium(L.)W.D.J.Koch | H | z.traj| med| 5-8 + mirisi P |12

43



Dubravka Duj movii Purgar, S. Bogdanovili, Mart:i
Inventarizacija i uporabna vrijednost samonikloigja € / Glasilo Future(2025 8 (4) 37 65
- -
| - |2 |2 Uporabnarrijednost | ©
<l < ) % g s
- S W S| ©
© o N
ol T 18|35 |glelllglelel |, 25/oFS
Porodica/svojta >l w |z | |E8|8]|—|2|8 SIEls € 2|° 2|3
o I A R AN I I - e
T S 'S
> a s 5|5
Pimpinellasaxifragal. H | z.traj|eura 7-8| + P |3
. . . eter
ScandixpectenvenerisL. T| | [|euray 36|+ ulje 3,5
TordyliumapulumL. T| j |[med57|+|+]+ 3
APOCYNACEAE
NeriumoleanderL. _ 13,
P | d.traj| med| 6-9 + 4
ARALIACEAE
Hederahelix L. P | d.traj| eur [9-11 + + |+ + 2;13’
ASTERACEAE
Ambrosiaartemisiifolial. j gil79 + alergen| IAS | 4
Anthemighial. T| j |[med 49 2,3
ArtemisiaabsinthiunL. Ch| ztraj| g i|69|+| +
Bidenssubalternan®C. T | gi|79
Calendulaarvensid.. T j jue | 39| +| + 3
CarduusmicropterugBorbas)Teyber | T| j |med| 6-9
Carduuspycnocephaluk. T| j |med 6-9 34
Carlina corymbosd.. H| z.traj| med| 6-8| +| + 2,3
Carthamudanatus L. T| j |[med 58| +]| +
. . . 2
Conyzassumatrensi¢Retz.)E.Walker | T| | gi|69 ;13’
Dittrichia viscosalL.) Greuter H | z.traj | med|8-10 2,3
Helichrysunitalicum (Roth)G.Don  [Ch| z.traj| med| 5-7 +| + kozr;wenk ,3,5
P
Inula crithmoided.. H| z.traj| med|7-1Q + 1,2
Inula conyzaDC. H | z.traj| med| 7-9 rgpelem 3
zainsekte
Inulaverbascifolia(Willd.) Hausskn. [Ch| z.traj| med| 6-8| + 152’
Lactucaserriolal. j |euraj6-9| + 2,3
PallenisspinosaL.) Cass. j | med| 57 3
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Senecidicolor (Willd.) Tod.ssp.
Ch| z.traj | med| 5-7 + 1,2
cineraria(DC.) Chater
Tanacetuncinerariifolium (Trevis.)
H | z.traj| med| 5-6 insekticid SP,E
Sch.Bip. + + 1,2
XanthiumstrumariumL. T| | gi|79|+ + IAS | 3,4
BORAGINACEAE
CerintheminorL. T| | |euray5-8 1
Cynoglossuncolumnad... T| j |med 4-6 5
Heliotropiumeuropaeunt.. T| | |[med|{6-10 + 2,3
Symphytuntuberosuni. G| z.traj| jue | 4-5 + + + 34
BRASSICACEAE
Aetionemasaxatile(L.)W.T. Aiton Ch| z.traj| jue | 4-6 34
Alliaria petiolata(M.Bieb) Cavara&
H | z.traj|euray 4-6 +|+ |+ |+ P | 4
Grande
Alyssoidesitriculata (L.) Medik. z.traj| eur | 4-6 + 2
Arabisturrita L. z.traj| jue | 4-7 3
H| z.traj| jue [ 58| + + 3.4
BuniaserucagoL. S
Cardaminehirsutal. j |med 3-6| + 13
Diplotaxistenuifolia(L.) DC. z.traj| jue [6-10 + | + + + 2
Iberisumbellatal.. T| j |med 4-6 + 3
CAMPANULACEAE
Campanulgortenschlagian&chult. + NT,El 4
H | z.traj| med| 4-6
. . 1,3,
CampanulgyramidalisL. H | z.traj| med|8-1Q + + 4
CAPRIFOLIACEAE
LoniceraimplexaAiton P | d.traj| med| 5-6 34
SambucusigraL. P | d.trajleura 56| + | + +|+|+ 4
. . . 3.4,
ViburnumtinusL. P | d.traj| med| 3-7 + + |+ 5
CARYOPHYLLACEAE
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Petrorhagiasaxifraga(L.) Link H| z.traj| jue | 6-8 34
. . 13,
Silenevulgaris(Moench)Garcke
H| z.traj|eurad 6-8| + | + + 4
CHENOPODIACEAE
BetavulgarisL. subspmaritima(L.) )
1,
Arcang. H|{ j |med 69| +]|+
ChenopodiunalbumL. 2:3,
Hl j | gil79]+ 4
CICHORIACEAE
CichoriumintybusL. 13,
H | z.traj|eura7-1Q +| + + 4
Chondrillajunceal. H| | jue | 6-9| + 34
. o 1,2,
Reichardiapicroides(L.) Roth
H| z.traj| med| 3-7| +| + 3
Scolymudispanicud.. d |med| 69 + 12
Sonchussper(L.) H| j [med7-1Q + 2,3
CISTACEAE
CistussalviifoliusL. P | d.traj| med| 4-6 + + 3
Fumanaericifolia Wallr. Ch| z.traj | med| 4-6 3
CLUSIACEAE
HypericumperforatumL. H| ztraj| gi|7-8 + + + et.ulje P [35
CONVOLVULACEAE
Commelinacommunig.. T j gi|69 3
Convolvulusalthaeoided.. ssp. 23
H | z.traj| med| 6-9| + "
tenuissimugSm.)Batt. 4
. N 2,3,
Convolvulusarvensid.. G| ztraj| gi|69 4
+
CRASSULACEAE
. . . . 3.4,
Sedurhispanicuni.. T | jue | 6-8 5
Sedunsexangulare.. z.traj| jue [ 6-8| + 34
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. . . 2,3,
Umbilicushorizontalis(Guss.)DC. _
G| z.traj| med| 3-6 + 4
DIPSACACEAE
CephalarialeucanthaL.) Schrad Ex 1,2,
Roem.& Schult. H| z.traj| jue | 7-9 3
ERICACEAE
Arbutusunedol. P | d.traj| med|9-11 +| + + +| + 13
Erica arboreal. P | d.traj| med| 3-5 + + 35
: - . 1,2,
EricamanipulifloraSalisb.
P | d.traj| med|8-10 + 3
EUPHORBIACEAE
EuphorbiacharaciasL. P | d.traj| med| 3-6 + 3
Euphorbiadendroided.. P | d.traj| med|11-5 + 1
L . 1,3,
Euphorbiahelioscopidal..
T| j | gi|a7 + 4
EuphorbiapeplusL. T| |j |euray6-9| + 34
EuphorbiaprostrataAiton T| | gil48 LC| 34
Mercurialisannual. T| | gil49|+]|+ + 34
FABACEAE
Anthyllisvulnerarial. ssp.
3
praeproperaA. Kern.)Bornm. T| j |med 4-6 +
BituminariabituminosaL.) C.H.Stirt. | H | z.traj | med| 4-9| + + 3
Ceratoniasiliqual. 3.4
P|dtraj| jue [8-10 + | +| +| +|+| |+ 5
CercissiliquastrumL. P | d.traj| jue | 3-4 +|+ 3
Coluteaarborescens. P | d.traj| med| 5-8 + +|+H[+ 35
Coronillaemerud.. P | d.traj| med|5-10 2,3
Hippocrepiscomosd... z.traj| jue | 57 13
Lathyruslatifolius L. H| z.traj| jue | 5-6 + +
MedicagdupulinalL. T | gi|56|+ + + 2,3
MedicagominimalL. T j |med| 57 + 2,3
Medicagopolymorpha.. T | jue | 3-6 + 4
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Medicagosatival. 1.2,
H|ztraj| gi|69 + 3
- . 2,3,
Robiniapseudoacacia. _
P|d.traj| adv| 46| +| + + |+ + IAS | 4
1,2
34
SpartiumjunceuniL. P | d.traj| med| 5-7 + + S
Trifolium campestre Schreber T | gi|59|+ + 3
Trifolium scabrum L. T| j [med 59 3
Trifolium stellatum L. T| j |med 37 + 3
Trifolium subterraneum L. T| j |med 25 3
Viciacraccal. H | z.traj|euray 6-9| + 3
FAGACEAE
Quercuscocciferal. P | d.traj| med| 4-5| + +| drvo P 15’33'
1,3,
QuercuslexL. 4
P | d.traj| med| 4-5| + + |+ +| dro 5
QuercuspubescenyViild P | d.traj| jue | 45| + + +| drvo 35
FUMARIACEAE
Fumariacapreolatal. T| j |med6-7| +| + 34
Fumariaofficinalis L. 12,
T| j | gi|67|+|+ 3
GENTIANACEAE
Blackstonigperfoliata(L.) Huds. T| j |med 6-8 P |35
. 2,3,
CentauriumerythraeaRafn.
T| j | gi|69] |+ 4
GERANIACEAE
CR,
Geraniumdalmaticum(Beck.)Rech f. T i |med| 57 N SP |15
E
GeraniummolleL. T | gi|a47 +
GeraniumpurpureumnVill. Tl | gil|57 +
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GeraniunrotundifoliumL. T| j |euray4-8 + 4
JUGLANDACEAE
Juglansregial. P | d.trajleuray 4-5| +| + +|+ 45
LAMIACEAE
Ajugachamaepity$L.) Schreb. T| | gil45 + 34
. . 3,4,
Calaminthanepetoidesord.
H| z.traj| jue | 7-9 +| +| + 5
. . 1135
Lamiumamplexicauld..
T| j |eura{2-3|+]| + + 4
LavandulaangustifoliaMill. P | d.traj| adv| 4-9 +l+H |+ +H[+] + 5
Melissaofficinalis L. ztrajleuraj 6-8| + | + | + | + P |3
Micromeriajuliana (L.) Benth.Ex
Ch| z.traj | med| 6-8 3
Rchb.
1,2
. . P |34
Origanumheracleoticuni. 5
Ch| z.traj |eurag 6-9 +|+ |+
PrunellalaciniatalL. 3.4
H| z.traj| jue | 6-8 5
Salviaoficinalis L. Ch| d.traj| med| 57| +| + | + | +| + 45
Ch 3.4
Saturejamontanal.. d.traj| jue | 7-9 +[+ |+ + 5
SideritisromanalL. Ch| z.traj | med| 4-6 + 2,3
Stachy<retical. H | z.traj| med| 6-7 2,3
Teucriumchamaedrys. Ch| z.traj| jue | 6-8 +|+ 3
TeucriumpoliumL. Ch| z.traj | med| 6-8 + 35
2,3,
ThymusserpyllumL. Ch
ztraj| eur| 59| +| + | + | + ]|+ p |45
LAURACEAE
LaurusnobilisL. P|dtraj|med| 3-4| +| +| + | +]| +]| + P (34
LINACEAE
Linumnodiflorum L. T | jue | 6-8 3
LYTHRACEAE
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Punicagranuatum L. P | d.traj| med| 6-7| + +|+ 4
MALVACEAE
Lavateraarboreal. H| z.traj| med| 5-8| + 34
Malvaneglectawallr. T | gi|59 3
Malvasylvestrid_. H|ztraj| §i|510 +| + + |+ 34
MELIACEAE
Meliaazedarach.. P | d.traj|euray 5-6 + drvo 4
MORACEAE
Ficuscarical. 13,
P | d.traj| med| 5-8| + | + + |+ 4
MorusnigralL. P | d.traj| adv|5-6| + 4
MYRTACEAE
Myrtuscommunig.. P | d.traj| med| 7-8| + | + 35
NYCTAGINACEAE
Mirabilis jalapal. T| j |adv|69|+]|+ + 34
OLEACEAE
FraxinusornusL. P | d.traj| jue | 4-5 + + +|+| drvo 35
Oleaeuropaed.. . 2.3,
P|d.traj|medf 45| +| + | + drvo, ulig 45
OXALIDACEAE
Oxalisarticulata Savigny H| z.traj| adv| 5-8 +
OxaliscorniculatalL. H| z.traj| jue | 6-9| +
PAPAVERACEAE
Chelidoniunmajus L. H | z.traj|euray 4-9 + + 3
Glauciumflavum Crantz H | z.traj | med|6-10 +| + sapun | SP | 1
Papaverhoeasl. | oilag| s AR boja . éi
PLANTAGINACEAE
Plantagolanceolatal.. H|ztraj| §i|59]|+]| + + + 13
PLUMBAGINACEAE
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Limonium dictyophorum (Tausch) SP,
yop H | z.traj 67| |+ NT,
Degen med E 1,2
POLYGONACEAE
Rume>pulcherL. H|ztraj| §i|57|+ 4
PORTULACEAE
Portulacaoleraceal.. T | gi|69|+|+|+]|+ + 34
PRIMULACEAE
Anagallisarvensid.. i gi|59 + +
AnagalliscoeruleaSchreb. T | gi|58
CyclamerrepandunSm. G| z.traj| jue | 3-5 + + P
RANUNCULACEAE
Anemondortensid.. 1 34,
G| ztraj| jue | 3-4 + 5
ClematisflammulaL. P | z.traj| med 34
Clematisvitalbal. P| z.traj|euray 6-8| +| + ++]+ 3
Consolidaajacis(L.) Schur. T| j |med 6-8 + CR| 3
Consolidaregalis S.F.Gray T| j |[med 6-8 + 3
Nigelladamascena. T| j |med 47 + + kozr:etlk 3
Ranunculugicaria L. G| ztraj| eur| 3-5| + + P |3
RESEDACEAE
Resedgyhteumd.. H| ztraj| g i|6-8 3
RHAMNACEAE
Frangularupestris(Scop.)Schur P | d.traj| med| 5-7 3
Paliurusspinachristi Mill. P | d.traj| jue | 5-8 1,3
ROSACEAE
Agrimoniaeupatorial. z.traj| circ | 6-8 + 3
Potentillarectal. z.traj| jue | 5-8 3
Prunusdulcis  (Mill.) D.A.Webb P|d.traj| adv| 2-4| + 4,5
Prunusspinosal. P | d.traj|euray 3-4| + + C|{/e;3)lj?n12 5
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Pyrusamygdaliformisvill. C'JEpIJe,nJE
P|dtraj| jue | 45| +| + +| | +[+|Vvol3 5
Rosasempervirens. P | d.traj| med| 5-6| + + |+ P
1,2
Rubusulmifolius  Schott. P | d.traj| med| 5-7| +| + + 34
5
Sanguisorbaminor Scop. z.traj| jue [ 58| +| + + + P |3
Sorbusdomesticd.. P | d.traj| med| 4-5| + 4
RUBIACEAE
GaliumaparineL. T | gi|510 +| + 3
ValantiamuralisL. j |med| 2-5 34
RUTACEAE
Rutachalepensis. Ch| z.traj| jue | 4-6 + repelent 4
SAXIFRAGACEAE
SaxifragaridactylitesL. Ch| z.traj | med| 5-7 + 3
SCROPHULARIACEAE
AntirrhinummajusL. Ch| z.traj | med|6-10 + boja 14
Chaenorhinunminus (L.) Lange T| | |euray6-9 34
Linaria genistifolia(L.) Mill. subsp. _ boja,
H | z.traj [euray 5-9 + . L 3
dalmatica(L.) Maire et Petitm. insekticid
Misopatesorontium(L.) Raf. j |euraj5-10 + 3
OdontiteduteusL. T | jue | 8-9 +
Verbascunsinuatum L. 2.3,
H | z.traj| med| 5-8 + P |4
Veronicahederifolial. T| | |euray2-3 + 3
SIMAROUBACEAE
. . . . 2,3,
Ailanthusaltissima(Mill.) Swingle
P|d.traj| adv|6-10 | + +| + IAS | 4
SOLANACEAE
DaturastramoniurL. T | g i|6-10 + IAS | 4
SolanummigrumL. j gil69 + 34
Solanumuberosuni.. T | adv| 6-8| + 4
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TAMARICACEAE
. . drvo,
Tamarixgallica L. _ . 1,2
P | d.traj| med| 6-7 + + |+ gorivo
ULMACEAE
CeltisaustralisL. P | d.trajleuray 4-5| +| + + drvo 4
URTICACEAE
Parietariajudaical. L3,
H| z.traj| med| 59| + | + 4
VERBENACEAE
Vitexagnuscastud.. 1.2,
P | d.traj|eura{ 7-9| + | + P |
VIOLACEAE
Violaarvensid.. H | z.traj [euraj4-10 + 3
Viola odoratalL. H| z.traj| eur| 3-4| +| + +|+ P |3
VITACEAE
Vitis viniferalL. 3.4
P|ldtraj| gi|67|+ + S
ZYGOPHYLLACEAE
Tribulusterrestris L. 13,
T| j |jue|49|+|+]|+ P |4
MONOCOTYLEDONES
AMARYLLIDACEAE
Allium ampeloprasun. G| z.traj| med| 57| + + 1,2
Allium sphaerocephalohb. G|ztraj| gi|57|+ + repelent 1,2
Allium subhirsutum L. G| z.traj| med| 5-6 | + + repelent 3
NT,
4
Narcissugazettal. G| z.traj| med| 3-5 + Sp
ARACEAE
Arumitalicum Mill. G| z.traj| med| 4-5 P |13
ASPARAGACEAE
. . 1,3,
AsparaguscutifoliusL. P | d.traj| med[ 4-6| + | + 4
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Muscaribotryoides (L.) Mill G| ztraj| jue [ 25| + 3
Muscaricomosum (L.) Mill G| ztraj| jue [ 25| + 3
Ornithogalumexcapum Ten. G| z.traj| jue | 4-5 + 3
Ornithogalumumbellaturi.. G| z.traj| jue | 4-5 3
Ruscusculeatud.. Ch| d.traj| med| 34| + | + + LC,P| 3
DIOSCOREACEAE
Tamuscommunig.. G| ztraj| jue | 56| + +|+ P 1;13’
LILIACEAE
Lilium candidumL. G| z.traj| adv| 6-7 + + SP| 4
POACEAE
AvenasterilisL. T| | jue | 4-7 13
Brachypodiumretusum(Pers.)
H | z.traj| med| 4-7 2,3
P.Beauv.
. : . 1,3,
BrizamaximaL. T| j |med 47|+ 4
Cynodordactylon(L.) Pers. H| ztraj| g i|6-8 1,2
Dactylisglomeratal. T j gi|58 + 2,3
Hordeummurinum L. T| j |[med 58 34
. 1,3,
LagurusovatusL. T| j |[med 58 + 4
Melicaciliata L. T| | |euray5-8 LC |13
Phragmitesaustralis (Cav.)Steud. |H| z.traj| g i|7-9| +| + 2
1,2,
Poaannual. T| j | gil310 + LC |34
Setariaviridis (L.) P.Beauv. T ] gi|510 + 1,3
Sorghunmhalepense (L.) Pers. H| ztraj| §gi|6-9| + 1
SMILACACEAE
Smilaxasperal P | z.traj| med|8-10 + | + + 1.3
peraL. ey boja 34
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Analiza ¢givotnih oblika

Terofiti (Therophytdas u j ednogodi gnizsemdnani | oenar smf eskoma s | a
fluktuacij ama, poput medi t er @likes X)gokazujei daterofiti Anal i z
dominirgui stragi vanim podr ul j em DsudteNjiHowlbriojeogtk Bubis uk up
Pel jegko]j upuluje na prilagodbu vegetacije sugni
godine. Hemikiptofiti (Hemicryptophytas u ilueisjérenim klimama. Hemilptofiti sa 64 biljne

svojtenalaze seadrugonmjesup o br oj nost iu ®ubot Riedl ehjkaolkaj ul i 5:
svojte fanerofiti Phanerophyta,. kao skupina dr vehael gr kiamefigor ppui

(Chamaephytags u manj i gr movi koj i su tipi]l nibhabitesie medi t e
prilagolLen nepovoljnim uvjetimaNakastghagi sanjpakp
zabi |l j 22peakve biljpeusvojteNapogjetku, geofiti (Geophyta su zastuplienisa 7 r az |l i | i t i
bilinih svojti koje susvojim podzemnim stabljikampr i | ag o L e n e vieohetemperatorg a t | a

Dube Peljedgke.

32%

Therophyta

Hemikryptophyta
Phanerophyta

W Chamaephyta

M Geophyta

23%

28%

Slika3.Zast upl jenost pojedinih gyojtnat piold ralljiuk Dusbamd
Figure 3. Life forms of wild plantaxai n t he area of the Duba Pe

Analiza trajanja ¢givota

Anal i za t r(slikaadhz aab i d ijveayteojti pokabuje Idd suin&jzastupljenije zeljaste
trajnice (96), zatinsljedej e dnogo diswjtef 29 pj | dmeenaste trajnice (°F
svojte(2.Domi naci ja zeljastih trajnica u skladu je s

analizi.
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2
0
£ & & &
e}\ 7\‘\\@ e‘ 4\‘\@
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Slika 4. Trajanjed i vot a s amaovojtirkd i fho dridljjnd hDube Pel j eg
Figure 4. Duration of life cycle of wild platexai n t he ar ea of Duba Pel

Fitogeografska analiza

fl or ninimevbjtamae at i metagizadbndimeged
jelo@zimljmnivio s
bil j ke swjt)r,o kjeu grnaosepurr oospbfiikaen j (e4nQo ¢

Najzastupljeniji

Peljedgke je medsvojidr, amgs loi obzirom

Slijede
euroazijske (28 biljnitsvaoiti), adventivne vrste (10 biljnibvojti), europske (5 biljnitsvoiti) te biljke

podrul j a.

cirkumhol ar kti | ke r asgojd kakot je prikgzanm oadidi 5. Domihagieb i | j n a
medi teranskog flornog el ement aBriwe btiall 20lge8hi |j ma i
zastuplenostsvojtie ur opskog flornog el ementa na oba podru
prilagolLene gire@ rkuvmipeslkamktialsipionful or ni el ement
oba |l okaliteta, gto je olekivano s obzirom na sp
vrste zahtijevaju.
120
mediteranski
100
L biljke Siroke rasprostranjenosti
80 juinoeuropski
0 B euroazijski
adventivne vrste
40 46
40 europski
20 biljke cirkumholarkticke
rasprostranjenosti
10 5 i
0
Slika 5. Zastupljenosflornih elemenata samoniklih biljnigvojtin a podr ul j u Dube Pel

Figure 5. Flora elements of wild plataxain the areaoD u b a

Pel jedgka
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Analiza vremena cvatnje

Dugi dani [ vmedjterangkiekm piemaatt sukriem upodr ul j i mhilnimdr e L u j
svotiDube P®eAlnjad ke.m vremena cvatnj evojtizabillejneg grei hd
i stragi v amwlazhugenerativnufagzuuj ekom pr ol jetni h ibiljdhj et ni h
svoijti cvate kroz svibanj i lipang dolaskom sredine ljeta smanjuje se cvatnja zbog porasta temperatura

(slika 6).
120
100 Sijecan]
Veljaéa
a0 Ozujak
M Travanj
M Svibanj
60 Lipanj
Srpanj
40 Kolovoz
M Rujan
20 W Listopad
I Studeni
0 — Prosinac
Slika 6. Vrijeme cvatnjesamoniklih biljnihsvojtin a podr ul j u Dube Pel | e
Figure 6. Flowering timeof wild planttaxain the areaoDu b a Pel j egk a
Analiza zagtilenih i ugrogeni h biljnih svojti

Na istragivanim P6kaagi i mejl@inakd)idegansi threogo zagti |

bilinih svojti (oznakaSP),te 11 biljnih svojti koje se nalaze na Crvenom popisu vaskularne flore

(Nikolil iNdopodruRpPOBZRbb ¢ |iRdkei® gtk slovdje h

prisutne zbog specifilnog reljefaDail malti meskipodmu
(Tanacetum cinerariifolium( Tr evi s . ) Sch. Bi p) je endemilna bil
Sintetizim prirodni insekticid, piretrin, koj i j e t

domal i nst vetanaol3)\@GstaCampanula portenschlagiarBchultje ndemi | na vr st a
koje je utvrlen antimi kr ebmidueli irmalu, inpoatirehwil ae ap

bakterija, zahvaljujuli h | a pl13(16),14dien8-al kap glavnino j e s a
sastojkom (Politeetal , 2013) . Tr el a eerdnaumdamatizuriBeck) Rechaf., vr st a
poznatapotom@gt o raste samo na pol uot oku . \RsgaPijusmjgcau i po
J.F.Arnold sspdalmatica( Vi s. ) Franco je endemilna vrsta u Dt

ove vrste mogu se pronalai Prea eppojlewmaodtearki u nPae lvjresd cau .|
nekim pologajima na otoci ma Br a|l962)iPel\warewmn,detmé | m

vrsta pr onal en alLimoniundictyophBrend T g&oh) j Pegen, endem
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i stolnog Jadrana, koja stvara gust e stiesakmadauzr azgr a
more (Jaspricat al, 2015).

Analiza invazivnih biljniksvoiti

Na i stragi vaammim jpseddahiljdh jspogi koje pokazujunvazivn karakter ablica
3.Veliina invazivnih biljnih svojti zabiljegena |
bagrem Robinia pseudoacacia.) i pajasenAilanthus altissimgMill.) Swingle) , zabi |l j egene
|l okacije, ali za ol eki Bagremjepopulardsamedohosnavwedagvriona vi g
cijenjenog meda, melLutim | im dobije prilzaku zar
pol uot ok pPreil s uwetgnaccs tj eomr a g e n o gg ipkako,a sirbanimtakk iouj i s e
ruralnim podruljima Hrvatske. Na popisu invaziwvn
zauzimav a gmjoe st o . lako je najlegie vidljiv u gradski
diljem Hrvatske, a njegova iomvpaadmWedoysdpstapagi os obi

razvitak najvige ovi si 0 pogodnim temperatur ama
suzbijanja na nekim | okacijama, pajasen je i dal
ekosustavima( Kar | ovi | [ Prebeg, 2020) . Paj asen, nakec
reproduktivne prepreke, polinje formirat. gust e
brojne gtete. Najozbiljnija poelguwtda lctao naighr evsri srtne
smanjuje bioraznolikost i vrijednost prirodnih e
i poluotol ki ekosustavi, zZzbog svoje evolucijske

poput pajasena.

Tablica 3. Popisinvazivnih biljnihsvojtina podr ul|l j u Dube Peljegk

Table3. List of invasive plantaxai n t he area of Duba Peljeg

Porodica Svojta
AIZOACEAE Carpobrotusedulis(L.) N.E.Br
AMARANTHACEAE AmaranthugetroflexusL.
ASTERACEAE AmbrosiaartemisiifoliaL.
ASTERACEAE XanthiumstrumariumL.
FABACEAE Robiniapseudoacacia..
SIMAROUBACEAE Ailanthusaltissima(Mill.) Swingle
SOLANACEAE Datura stramoniumni.

58



Dubravka Dujmovii Purgar, S. Bogdanovili, Marti
Inventarizacija i uporabna vrijednost samonikloidgja é / Glasilo Future(2025 8 (4) 37i 65

Analiza uporabne vrijednosti samoniklih biljnih svojti

Biline svojte mogu se koristiti urazlilite svrhe, ukljliujuli prehrambenu, ljekovitu, rasku,
medonosnu, ukrasnotrovnu i krmnu upotrebu. Osim toga, otkrivene su i druge korisne namjene,
ukljul ujul i uzgoj za proizvodnju biomase, repelenata, insekticida, pestiaittierozivnih svojti,
prehrambenih boja, te za izradu koziigti preparata

Brojne svojte np od ubDU p e P anajy wpdrdbm vrijednost koja je prikazana na slici T
provedenom i st rzaagiiv d0epjiehswajtisu pnehjrembenom vrijedn
prisutnostosiguravr aznol i kost prehrane i kori stisvdjtisudskom
ljiekovitim svojstvima. Ovesvojtese koriste u konvencionalnoj medicini ili u farmaceuojgkoizvodji

zbogbrojnih liekovitths poj eva K/ej ¢ kaadrgeost za | judsko zdr a
njihove uloge u terapiji i prevenciji bolesti. Ukrasnu vrijednost imajs&aoniklebiljne svojte Ove
svojtesemogukoristit u krajobraznoprhitekturi,u r e L \etovj itortikulturio p | e. Njihdvauloga
uoblikovanjupr ost ora pomage stvaranju doirgreap@o | MAgreing en |
podr ul j u Dulma|®iél hbljedvbjtas pme donosnim svojstvi ma. B
svojiesadn@lt ar potreban za suzai pVeWMapsi medar okbj pk
namirnica koja posjeduje i brojna ljekovita svojstidentificirane su 33 biljnesvojte koje se prema

dostupnoj literaturi smatrajjit e t mtrommimvrétamaOvevr st e mogu bodrefeat me,
uvjetimamogusekoristiti kao prirodni insekticidi iliupotrijebiti ufarmaceutsgj industrij. Ut vr Leno

je 27 biljnih svojti koje imaju potencijalnu uporabnu vrijednost u ishrani st@ee subiljne svojte

vagne u pol j oprjierr edinwsigurgvajloranaa tead pojrebne za proizvodnju

me s a , mlijeka i drugih g¢givotivjemnediu hserlorzivetdiat i S
lako je njihov broj manji od broja drugih skupina, ove su bi§mejtev r | o vagne u gastr ol

neophodne za priprenjela prema tradicionalnim recepturama

120

100 08
100

Prehrambena
80 Liekovita
Zacinska
60

51 54
W Ukrasna
40 33 Otrovna
23 2l Krma
20
0

Slika 7. Uporabnavrijednosti samoniklih biljnitevojtin a podr ul j u Dube Pel j e

W Medonosna

Figure 7. Use value of wild plantexai n t he area of Duba Pel j e
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Zanimljivo je istaknuti nekolikevojtik o j e i maj u znal aj nuPrimjericedsboat ani | k
i plodovi planike Arbutus unedd..) koriste se kao sirovinaa gelove, kreme, losione i sredstva za
izbjeljivanje u prehrambepa farmaceutskpindustriji. Prirodni je lijek protiv proljeva u narodnoj
medicini, a ljekovita svojstva listova, kore i cvjetova pokazuju antioksidacijsku aktivnost,
antibakterijsko i antifungalno djelovanje te p
koncentracy vi t ami na C, polifenolnih komponent:i poput
u listovima planikeGi ¢ Gl a b u Gp a refalp 2021.2.200 tirta do rakije i pekmeza, plodovi

pl ani ke prugaju sirovinsku osnovu za mnoge trad

proizvodnju ¢gelea, dgemova, kompota, volinih jogu
'unedopotj el e i z'ununaedi' ngke f£nakée "jedan jedem". Ta |
prepd uke da se plodovi ove biljke konzumiraju u o
proizlazi iz specifilnih svojstava plodova pl ani
probl eme kada se konzuopiemostjKiowethljefio8)m kol i | i nama
Smokva Ficus carical.) pripada skupiniv ol ni ht evrsset al est o kori st u jo
aromatiziranje pila, wukljulujuli i rakiju, u ko
upotrebljava za pripremu dégealm20¥9a Koridti senpnarodnoj i kol
medi ci ni za |liglenje | odstranjivanje sluzi, | al
probave. Suha smokva se moge koristit.i za izradl
pl ul a i pn@dska 10983).k a

Motar (Crithmum maritimunL . ) j e vrsta raspr ost.rTegekom@ovigestidug Me
bio je kljulan u prehrani prvih europskih farmer
Mor nar i su posebno cijenili ovu biljku zbog nj
visokoj koncentraciji vitamina @ listovima (Atiaetal.,L2 01 1) . Tradi ci onal no, mo t
ul ogu u narodnoj medi cini, posebno u rjedgavanju

karminaivnim svojstvima. Osim toga, koristio se u tretmanima koli#dai kaod i ur et i k ( Gr | i P
Nj egova vigestruka primjena progirila se i na v
ze| ev &tal(,2011). Ranas, listovimat a sve vige dobivaju na popul a
jelima, pridonosel. bogatstvu okusa mnogih Kkul.
kultiviranje pruga znalajan ekonomski potencij a

primijeniti u medicinskoj i farmaceutskoj industriji zbog njihovih ljekovitih svojstava. Ulje koje se

ekstrahira iz sjemenki ove biljke | ak moge i mat
obzirom na slilnost s mas]!l i noMaloupa, 200§.em u svom s a
K o mo rFadniculum vulgareMi | | . ) se koristi kao povrie u pri
Tradicionalno se vjeruje da jala organizam, | i s
i zlulivanje sluznice geluca i crirgev&otrej aspkem
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izvrstan je napitak za osobe koje pate od pr oc¢

naj korisnijom drogom u pedijatrijskoj medicini

| aja pouzdano smanjuj e gr | sabileira crjel/na kagterijslal flopur o bl e m

sprjelava gtetne fermentacijske procese i i stov
dodatak inhalacijama za opugtanje grl|leva dignih
kagljaa hraeptme kod djece i odrasl!l i h. Kori sti S €

trbuha (Toplak Galle, 209.

Et eri | no HelichrysumstaficGui{jReot(h) G. Don) | esto se koristi
tretiranja hematoma, ogiljaka do sportskih ozl j e
tretiranju psorijaze. Smi | j e paikmmizaun tei sppoavzonhg Iniet i

antialergijske, antibakterijske, antikoagulantne i protuupalne karakteristike. Djeluje kao prirodno

sredstvo za smirivanje ¢givaca, fungicid, diuret
koncentraciju, san ietae2@mBri onalno stanje (Rajil

Gospina travaHypericum perforatuni . ) kori st se u svrhu ubl agaveses
gul ovoda i gl at ki h djelotydrnbstkod @astritisar i entepokolitisaeprintienjjea z u j e
se za poticanje lulenja probavnih sokova, poseb
diureti k. Anti depresivni ulinak ove Dbiljne vrst
stabilizacijir aspol ogenj a, ubl agavanju psi hofizil ke i st

anksioznostipor emel aj a spavan).a RrTiolpil kackm Gadrliegt €mjda g o ¢
ral una os unzllsavgoagr j| w s t afotgsenzibiljostHolbhs, §990).

Primjena lavandeL@vandula angustifolid . ) putem i nhal acije ili kupki
sedativno djelovanje. Kupke s Il avandom | esto se
menopauze, te za osvjegavanje i pobol jayamdejj e opl e
eterilno ulje podrgavaju probavu, smanjuju plino
proljeve, osobito kada su wuzrokovani nepogel jni
insekticid i dalatak jelima (Toplak Galle, 210).Pr et post avl ja se da (e dodat

mnoge naline korigtenja ove vrijedne i svestrane
Mirta (Myrtuscommunis€ . ) j e bil jna vrsta koja ima izni man z
prehrambenu, | jekovitu, kozmetil|l ku i industriju
Mirta sadrgi razlilite tvarmi maopQtt etsea irjndrmo udlj
u parfumeriji, kozmetici fitoterapii. L aj od | i stova mirte koristi se
ekcema i psorijazea d odo v i koriste kao zalin useocdnjini m j el
mar mel ade, €Gpaekal,gd21.b). | i ker i
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Mirisava kadulja $alvia officinalisL . ) potjele s Balkanskog poluoto
zapadnom Sredozeml ju. Ov a v r leotisaihsvojstava. garistieekza pr i m
ol akgavanje probavnih tegoba, pruganj e pomol i
antiinflamatorno dj el ovanj e. Osiimumn@lgag k oogv as ubsi
pridonoseii opiem dobrom stanju organizma. Uz s\
sadr gi tujon, ol neolb,orkamfacret aborkmme gl avne sast

ostalim spojevima prisutnima u biljnoj drogi identificirani karnozol, karnozolna kiselina, triterpen

germani kol , fl avoni, gl i kozi di te rugmavanjenska Kk
zacjeljivanja rana, rjedgavanje probavnih probl en
Konopljika (Vitexagnuscastus. . ) j e biljna vrsta |ija je | jekovi
narodnoj medi cini, a danas se to znanje potvrl
djelovanja jog uvijek se istragujgd,i jelziduj e dpgoozvroa

l ul enje genski hNas mel nkiohnolpdj m&dmaa uspostavlja rav

progesterona, te smanjuje razinu prolaktina. Za
ubl agarvaaznjie i t i h menstrual nih tegoba [ por emel ¢
razdragljivost, napetost i bol u doj kama. Ukr at |
korisna je za ublagavanje raz|2005.ti h ginekol ogki

Zakljul ak

Tijekom t er en nkeontayizacgs analizgamanj kBl e fl ore na podru
mal og naselja smjegtenog na ,falgiolisegpgémomj @i gllpn
svoitiunut ar 74 porodice. Kritosjemenjale (Angiospe

gol osjemenjale (Gymnosper mae) i papratnjale (Pte

Premaa nal i zi @ iuvtovtrnligdusuerdiiti §74bine svojt¢ naj zast upl jeniji
gt o ukazuje nrng iwiosdk wipr indaepgkimdivietima mediteranskerklime

FIl or ni el ement takoler potvrLuju mediteranski
mediteranskih vrsta (100 biljnigvojti) . U radu su identificirane i k|
zagtilene i invazivne biljne vrste, pri |l emu j e

utjecaj na lokalni ekosustav.

Posebna pozormnest ago v awijednosabiolejatbenevr ste zabiljeg
Dube Pel j egkerijagdmsty ur azlail laijtnium podr ul j i ma(l00Opor abe
biljnih svojti), medicinu(98 biljnih svojti), primjenuw r e Lenj u okol i ga ilB®G4 u kr a

biline svojte)i druge aspektQv ol jiusdtsrkaoggiovedpozneitoapporabgon
viijednosti zabiljegenog badeg as evaz ploldjrwll ij tom Ddidb ej P

podrulju istragivanja zastupljen velik broj vrst
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obzirom da se radi 0 podrulju koje je gospodar sk
znal ajan tur.i sti] ki potencijal

Napomena

Rad je proistekao iz diplomskog rada studenta Gr
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Etnobotani |l ko istragivanje korigtenja | jekoy

okolici Senja (Hrvatska)

Ethnobotanical research on the use of medicinal, aromatic and other plants in the rural

surroundings of Senj (Croatia)

Ana Mari a i mwvrmonwai-Kwistiasovi |

izvorni znanstveni ra(briginal scientific paper)

doi: 10.327798.4.5

Citiranje/Citatior?
Saget ak
Samoni kl e biljke su stoljelima i male kljul nu L
gospodarskim djelatnosti ma. Razvojem moderne me:

medicinska i prehrambena uporaba mnogih vrsta postupno je zadaaavCilj ovog rada bio je
dokumentirat.i znanje | okalnog stanovnigtva na p
samoniklih biljaka za hranu, lijek i druge gospodarske djelatnosti. Inventarizirano je 93 biljne svojte i 6
vrsta gl jiinjhovelokakdnpzivé upall i n pri mjene. Analiza pok
viste najlegie koriste u medicinske HNajheghte k
spominjanevrste jesu Salvia officinalisL., Asparagus acutifolius. i Urtica dioica L. Rezultati su
pokazal. da vig od 70 % i spit aniSawaejamatanald,i kor i
Achillea millefoliumL., Prunus mahalely. i Crataegus monogyndacqg.Si r u p i protiv kagl
naj | elgalires nabitlsL. i Plantago lanceolatd.., ali i odGlechoma hederacda gt o j e u dr
di jelovima Hrvatske zabor avl j eActostaphylostuvaeutsia . U pr
(osjetljiva vrsta, VU) kod raznih urinarnih problema, a korijen natopljenurakiigge ne ( EN) bi |
Gentiana lutesssp.symphyandrz a j al anj e s r ¢ &£hengpadiom atburp. havoecomj e d a
podrul ju | ogoznataje prpremakaznihivisth i g pi®j(zvam mi v @ Brhssicao d

oleraceal. ssp.capitata (L.) Duchesnes kuhanim krumpiromCannabis sativaL. se spominje u

'Sveuliligte u Zagrebu Agronomski fakultet, Zavod za
Zagreb, Republika Hrvatska

* E-mail: ivitasovic@agr.hr (dopisna autorica)
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3Gi munovil, AKoMi@®YEtmaebwthnil|l ko istragivanje korigt
drugog bilja u ruralnoj okolici Senja (Hrvatsk#&lasilo Future,8(4), 66i93. /Gi munovi | , A- M. , Vv
Ko s i (2025).Ethnobotanical research on the use of medicinal, aromatic and other plants in the rural
surroundings of Senj (Croatia}lasilo Future,8(4), 66i 93.
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proizvodniji tkanina i tepihazaA| i gl enj ed PAr b s mekathesd kadilas fistomSalvia

officinalis. Rezultatip ot vr Luj u vagnost prijenosa znanja izmel
znanja i dal jnja valorizacija eDohivenbpodac moghdee b a g
i skoristiti u razvoju odrgivog ruralnog turi zma

tradicionalnih praksi
Kl jul nenarriojdenlai medi c-seaj skanagapahi | Bp tradicional
Abstract

Wild plants have played a key role in human nutrition and treatment for centuries, as well as in various
economic activities. With the development of modern medicine and modern lifestyles, the traditional
medical and nutritional use of many species hadugidy been forgotten. The aim of this paper was to
document the knowledge of the local population in the rural area of Senj about the use of mostly wild
plants for food, medicine, and other economic activities. Nittege plant taxa and six species of
mushrooms were inventoried, including their local names and methods of use. The analysis shows that
the inventoried species are most often used for medicinal purposes and as cooked dishes, raw vegetables,
or fruits. The most frequently mentioned &alvia officinalisL., Asparagus acutifoliuk., andUrtica

dioica L.. More than 70% of respondents reported using medicinal teasSatureja montana..,

Achillea millefoliumL., Prunus mahalel.., and Crataegus monogyndacg. Cough syrups are most

often maderfom Laurus nobilisL. andPlantago lanceolatd.., as well as fronGlechoma hederacea

L., which is a forgotten use in other parts of Croatia. In the paistpstaphylos uvarsi L. tea (a
vulnerable species, VU) was used for various urinary problems, and the root soaked in brandy of the
endangered (EN) pla@entiana luteassp.symphyandravas used to strengthen the heart. It is notable

that Chenopodium albura . is stildl used in this area. The pi
(stew) is known, most often froBrassica olerace&. ssp.capitata(L.) Duchesne with boiled potatoes.
Cannabis sativd.. is mentioned in the production of fabrics and carpets, and to "cleanse" a space from
"evil spirits," incense was once burned with leaSesfficinalis The results confirm the importance of
passing knowledge between generations, which ensures the preservation and further valorization of the
ethnobotanical heritage of Senj and its surroundings. The obtained data can be used to support the
development ofsustainable rural tourism, local pldmised products, and the preservation and

enhancment of traditional practices.

Key words: folk medicine, food, LikeSenj County, traditional use

Uvod
Ljudska je vrsta od samih poletaka bila usko po
l'ijelenje i druge gospodarske namjene. Najlegle
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vrste i naul i ti razlikovat. one koje je trebalo
Zznanstvenom napretku, uporaba biljaka postupno o
sve manje prepoznaj e (al aod.Suvreraeni trentlovi zdraReQrelrane iGu ¢ z
povratak prirodnim resursima, razni festivali samoniklog bilje i tradicionalne hrane pridonijeli su
ponovnom interesu za etnobotaniktradicionalnu upotrebu biljaka te konzumaciju samoniklog bilja,

kojejel est o bogatije vitamini ma i mi ner&bbsmh eé& alj
2021).

Na podrul ju Hrvat s brevedene 1Soalk 2i04t3r. a gliov admjnaasvezani l
tradi cionalno ,korzirattemjie shii Ibjraokani sdi pomaka suUzp
| str e, Dal macija s otoci ma, Dal matinska Zagor a,
2014; Dolinaet al, 2016 ; Kr (;‘:Keolsj2018,2 o/a a ;a sfmwznﬂga,jzolgb, 2021, 2024;
Krstinetal, 2024; NiehlevR0O2&RunyVafga skKuorset.2010,2®1, Vit as
2022, 2024 ;etdh02@. Pfei ffer

Naj blige istragivano podrulje gradu Senju i njeg

opi sano u Kadu [Viettasadvi ((2022) te otok Krk s Amor

(2016) . Sva pr oveden aHreatskojbazioanaasn nalistojametiidk br a gt e ap ¢
polustrukturiranog i ntervijua slulajnim izborom
i stragivanog podrulja, a u svrhu dokumentiranja
primje r c i biljaka herbariziraju te u velini sl ul a
fakulteta Sveuliligta u Zagrebu (Bogdanovil et

https:// herbarium.agr . hr/ i ndeixpreddtamjhju prvil apisand e n i €
dokumentaciju koja se do tada prenosila usmeno, s generacije na generaciju. Prema definiciji,

tradicionalno se etnobotanil ko znanje prenosi s
se vrijeme takbtiekombpnberaraim izvorima il: drugin
da su slojevi znanja O0izmij-Kgainif 202menskinoboet
moge se smatrati dijelom | okal nog aikalitiangrimo g 2z na
(Mattaliaet al ., 2020) odnosno vige se ne moge sa Si
trebamo koristiti pojam Alokalno etnobotanil ko z
Podrulje Dalmacije i njezinog zalela raznovrsno

mijeganja vige kultura na tom podrulju (Guczaj

dal matinskim otoci ma | ok a lristionnogabrajmargte, alipé wtaikoj dal |
kol ilini i toliko |l esto kao u proglosti jer ne p
su neke biljke zaboravljene te se ne moge tolno

Posl jednji h s e zaboradijalokalno tradicibmame zndnjmealj azbog gomjena u

nalinu ¢givot a, mi gracij a, depopul acije i prel as|
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(Vitasoetal)] K024). Prema Guczaj (2023) biokulturn

stoga gl avni ci | j i apsolutni prioritet etnobio
znaneZa navedeno podrulje raniij.i etnol odgki podaci
1993; Aralica, 20003 ur ko vi I , 2004) nNo nisu usko vezani uz
ne postoje. Stoga jei | |j ovog rada bio provestijuetrmudidad n@&niolk

grada Senjate pismeno dokumentirati podatke o lokalnoj upotrebi samoniklog i kultiviranogubilja

svakodnevnom ¢gi vot kako se totokaimmzganjs rie dimapovratnaizgubito,

Materijali i metode

Opis istragivanog podrulja

Grad Senj najvele je urbano sredigte na hrvat sk
obuhvalia 76 km morske obale, a smjegten je i zmel
najvele hrvatske plani ne. oGoerodgirnaatsakma plod Ao g5a4j Nj SleOn
i 44A 59Nj 2 4mipsshvwevsanjthripevezgriogt.i n®enj je sredignja tc
od 650 kmj|, na kojem su uz obalu podveéeBuwiba, t skog

Sveta Jelena, Sv. Juraj, Lukovo, Klada, Starigrad, Jablanac, Stinica i Prinkasu u planinskim
predjelima Kapk e i Vel ebita smjegtena naselja poput Kr
Vratni ka. Prirodne vrijednost:i ovoga podrulja z

hrvatskom nacionalnom parkuSjevernom Velebituhttps://www.senj.hr/senjskavijera/ ).

Raznolik reljef uvjetovao je postojanje dviju klimatskih zona: mediteranske i athskoske, koje
razdvaja upravo Velebit. Pri morski pojas obiljeg
planinskoj zoni javlij ajeul & |kaadlniel izrn aneg b osrvijreaj,a ukle
godignja temperatura zraka u primorskom dijelu
temperaturni minimum o€l0,4 °C i maksimum od 37,6 °C. U planinskoj klimi najtopliji je mjesec

kolovozs prosjekom od 13,1 AC, dok vel jf42PG Sehji |l j egi
okolica godi gnj e i maj u p r dtps:/eviwwposlovidit@idat.cond u n| an |
destinacije/senj/32/polozaiklimal).

Ovo podrulje poznatoijeje| ppeiarmaajbojnivjemroivj ¢
koja zbog prirodnog pologaja | esto puge snagn
meteorol ogkih fenomena.e Zbeilg dwwg eprspaemet i 2 mads$ i

sustavnog dokumentiranjat{ps://www.senj.hr/klimg/

Vegetacijski gledang o d r okoliceeSenjapr i pada najvelim dijelom su
mediteranskano nt an o m p e jjadranskogidiela mdramske provincije mediteranske regije, a

manjim dijelom ilirskoj provinciji eurosibirske j ever oamer i | ke regij e. Svak
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pojasa karakteriziran je na temelju njemu svojs

kao i na temelju sekundarne, antropogene vegetacije koja je razvijerazmimn degradiranim

povrginama (Horvatil et al ., 1968)

Senj je u 19. stoljelu postao jedna od najvagni
TakolLer je u to vrijeme Senj bi o i kulturol ogko
S.Kranj|.Nevak MCVh!l ar Nehajev). | zgr adrn Rigka, Sgng | j ez ni
gubi SV O] pol ogaj u trgovanju dobrima §gto negat.i

(https:/www.sen;j.hr/povijesgradal). Nakon Drugog svjetskog rata grad se postupno obnavlja te se sve
vi ge razvij a na podr ul j uttps:Anpsjevemiwetebit.hiwww/lrg o st it
/posijeti/okolica/sen; . Ljudi u ruralnoj okol i ci se danas tal

U znatno manjoj mjeri nego prije.

Zbogt egki h uvjeta givota zabiljegena su dugotrajn;
je 1981. godine brojalo ispod 10. 0 0sénjskatngnmanjer ni k a
naselienmd svi h gupaPRipajenbdrsaaskoeopi gtva za sredinu

senjskui gopsahni puje 43.058 stano202hi ka (Drgavni za
Prikupljanje podataka

S ciljem oluvanja | okalnog etnobotanil kog znanj a
ostalog bilja na podrulju grada Senja i njegove
intervjuiranje u razdohpogiune.d Prgiuj kamaeaoswsrpabial

biljaka, nalin upotrebe i izrade | jekovitih pri
svakodnevnom ¢givotu |l okalnih stanovnika. Zabil | e
uz kori gtenj e biljaka. Sve dodatne informacije o
zabiljegene.

Podat ci su pri kupl jeni slulajnim odabirom kor.i
slobodnoga nabrajanja (frédei st i ng met hod) . I ntervjuirani su | ¢
odrasli na istragivanome pbdruhaupal deprigtedaiir
neformalnim getnjama u prirodi u kojima bismo ih

Polustrukturiranimtervju jeprovedersa 23 osobe, starosna dob ispitanika bila je od 29 do 89 godina, a
prosjelna givotna dob jbe o060 igpditma, kaodibn gpe izagetll
I ntervjuirano je | okalno stanovnigtvo s podrulj e

Krivog Puta i Vratnika. Intervjuirange 15¢ e ri6&%) i 8 (35%)mu gk ar dcsgpi t ani ci S u

r o L eruralnojokolici Senja, no zbdgpliemo guli nosti zaposl|l enjagadadni di
Senj ili Rijeka, te se u mirovini vratili u svoj
eti|l kog Aknedelk k& antropol ogke udruge ( Ameri can
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MelLunarodnoga Etil kog kodeksa etnobiolodgkoga dr u
of Ethics, 2006.)S v i odgovor itepsou ozana kpirlejneegseemii u Excel tabl

metodom deskriptivne statistike na temelju relativnih frekvencija citiranja.

Navedene biljke u intervjuima prikubpltjenel ke 1Iit
(Domac 1994Ni kol i | 2 6tal9ur)2025).RPo eimh nal i nu supodieligheeh e bi | j
skupine: hranazaljude §i voti njezalljekdeiit egibvdtikmje te gosy

Imena biljaka slijede World Flora Online (WF@ttps://wfoplantlist.org/ a imena gljiva slijede
Mycobank Databaséhitp://www.mycobank.org Popis biljaka navedenogaintervjuima prikazan je
abecedno u Tablici 1, a na kraju popisa bilja na

Rezultati i diskusija

Ui stragivanj u | e swjailBivistp gljigackoj® su 8e3koribtile | jj migh s e kor i s
podrul ju Senj atabil incjae glo.v)e oPkrooistajpedsaiine 38 r o j navoda

Rezultatipokasjjudasei nvent ari zirane biljke najvige korist
sokovi, sirupip r ot i vmedicingke rpkge i likeri) ifili pripremajy a o kuhana hrana il

ivol e.

Najlegile spomenute vrste u etnobotanil Bavim i str a
officinalis L.) koja ima medicinsku upotrebu ¢ p asparagas agutifoliuk.) jestivu i medicinsku

upotrebu. Spomenute vratavedeneuu svim intervjuima(100%) slijedi kopriva (Urtica dioicaL.)
spomenuta u 21 od 23 intervjiud1(3%9 kor i gt ena najvige kao medicins
sakuplja i koristi bademPfunus dulcigMill.) D.A. Webb) i bazgu Sambucus nigr&.) kao hranu i

l i jek.odi g0 % i spitani ka navodi kor ikat wipskee medi
(Satureja matana L.), stolisnika @Achillea millefoliumL . ) , r(Rrunies | mahialebl.). Glog

(Crataegus monogynd a ¢ g . ) 60% ispitani klaazjilkaorjiad tgelikasu sa rcea p
Vidljivo je da se najlegie korigtene vrste kori

i maju dvostruku namjenu kao hprraenvae nit izvano nd,j elluj es

zdravlja

Zabil jbéimreemst e na podrulju ruralne okolicma Senj a
podrulju otoka Krka (Dolina et al ., 2016), gdj e
danas i u proglosti. Drugo istragivanje u nepostr

do Lovinc&o(sViit ®sgdijlé ,j e 0i2mvent a mijnhivrstano 111 kor

Ra d i geografske i kli mat skrezel t hhoskbr mgtdenhpaabs
grada Senja pokagkamavkbuoi §t e dokiospiatsariokiu iKz kun u
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ruralne okoliceSenja( Cr n i kal, Krasno, St ol acRontikeotikojssue bi | j
takoler velinom zabiljd§e&ree (WK osaitstoangd.vanj u na po
100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%
Salvia  AsparagudUrtica dioica Prunus Sambucus Satureja Achillea  Prunus Crataegus
officinalis L. acutifolius L. dulcis (Mill.) nigra L. montana L.millefolium mahaleb L. monogyna
L. D.A. Webb L. Jacq.
Slkal.Naj | egi e spomenute korigtene vrste u ruralnoj

Figure 1. Themost frequently mentioned species used in the rural surroundings of Senj

Tablica 1. Popis inventariziranih biljnih svojti i gljiva koje se koriste u ruralnoj okoli8enja

Table 1.List of inventoried plant taxa and fungi used in the rural surroundings of Senj

Redni Latinski naziv  |Hrvatski/lokalni Porodica Kori gt Upotreba Ul est a
broj naziv bilike uk. 23)
1. |Abies albavill. jela Pinaceae mlade iglice|l a j od mladi 4
drvo vitaminom C)
2. |Acer platanoides. |javor Sapindaceae kora drveta |izgradnja drvenih predmetd 6
3. |Achillea millefoliums t o | i s n|Asteraceae cvijet, herbal a j kod mens 17
L. mrmolj za jalanje §
4. |Allium cepal. luk, kapula Amaryllidaceae |lukovica, |sirova lukovica, (u jeld 9
ljuska oblozi; trn u peti), ljuska 2z
farbanje k o
Uskrs,
5.  |Allium fistulosunmi. [mladi luk/Amaryllidaceae |lukovica, |sirova lukovica i listovi z 8
gkanj ol mladi listovilj e | o, snigav
tradicionaln
dorul ak
6. |AlliumsativumL. |l e g nj a k|Amaryllidaceae |lukovica sirovi regnj
antiseptik,
izravno na ranu
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Redni Latinski naziv  |Hrvatski/lokalni Porodica Kori gt Upotreba Ul est a
broj naziv biljke uk. 23)
7. |AlliumursinumL. |me d v j e L|Amaryllidaceae |mladilistovijs vj eg na s al 9
lukovica sal ati, nam
sirom
8. |Anethum graveolelkopar Apiaceae list zalin, kori 8
L. kiseljenja p
9. |Arctostaphylos uwibejavica, Ericaceae list | aj kod wurin 5
ursi  (L.) Sprengmedvjetka koristilo se
(VU) je zagtilena
10. |Artemisia absinthiurpelin; pelim  |Asteraceae list | aj od I i st 9
L. probave, u rakiju zajedno
drugim vrsta
crijevnih nametnik
(konzumira se prije jela)
11. |Asparagus g par og aAsparagaceae |mladi S kajganim 23
acutifoliusL. izdanci j aji ma, rig
sirovi izdanci kao diuretik
12. |Avena sativd.. zob Poaceae pgeno sto] na hr ana3g 6
kruh, | aj
kolesterola , kuha se k
prilog
13. |Beta vulgarid.. obi | na |Amaranthaceae |list lugpaj z (uz 10
rastopljeni maslac)
14. |Brassica napuk or a b i c|Brassicaceae gomolj lugpaj z (uz 4
subsp. rapiferajrepa rastopljeni maslac)
Metzg. ex Sinskaya
15. |Brassica oleraced..|kupus, zelje |Brassicaceae list lugpaj z (s 7
ssp. capitata (L krumpirom), razna jela, kg
Duchesne uganuia zglo
modrica i oteklina o
udaraca, protiv kurjeg oka
16. |Brassica oleracer a gt i k alBrassicaceae list lugpaj z 5
var.acephala
17. |Brassica oleracekel Brassicaceae list lugpaj z 2
var.sabauda
18. |Calendula officinaliineven Asteraceae cvat melem i macerat prot 6
L. kognih obolj
19. |[Cannabis sativd. |konoplja Cannabaceae |stabljika za izradu odjevnih predme 2
plahti, tepiha
20. |Carum carviL. kim; kimljen  |Apiaceae sjeme | aj od Sj € 6

problema s probavom, pro
nadut osti (i
koristi)
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21. |Celtisaustralid. |k opr i v i|Umaceae plod sirovo, zZa 10
(galLanje plo

22. |Chelidonium majurosopas Papaveraceae |st ani lldi rektno na 4

L.
23. |Chenopodium albujloboda Chenopodiaceae |list hrana zZa I 8
L. stoku

24, |Cornus mad. drinjula, dren|Cornaceae plod sirovo, dgem 10

drijen

25. |[Corylus avelland.. || j e g nj a|Betulaceae plod, grane|si r ov pl od, 7

l'ignj ak ograda za stoku

26. |Crataegus monogyrglog Rosaceae plod, cvijet || a j od svijegd 14

Jacq. od sugenih p
srca, dobr a
cvjeta)

27. |Crithmum motar Apiaceae list za jelo; svj 11

maritimumL.

28. |Cucumus sativuk. |krastavac Cucurbitaceae |plod svjegi il 4
varivo

29. |Cucurbita pepovar |tikvice Cucurbitaceae |plod, cvijet |razna jela, cvijet se poha 4

giromontiina

30. |[Cydonia oblongidunja Rosaceae plod, list dgem, | aj o] 4

Mill. dijareje, rakija
31. |Eriobotrya japonica|Japanska Rosaceae plod sirovo, dgem 10
negpul a
mugmul a
32. |Eruca vesicaria(L.)|riga, rokulja  |Brassicaceae list sirova salata, povoljno 10
Cav. smirenje g¢gel

33. |Fagus sylvaticd. |bukva Fagaceae list, drvo  |hrana svinjama, nekada 7
djeca jela list, izrada drven
predmeta,

34. |Ficus caricalL. smokva Moraceae plod, list sirovo, dge 12
stani | ni s 0 K
kognih brada
snigava gele

35. |Foeniculum vulgark o mo r a | |Apiaceae list, plod zalin za hr 7

Mill. nadutosti,
(povelava pr
36. |Fragaria x ananass{jagoda Rosaceae plod sirovo vole, 1
Duchesne
37. |Fragariavescd.. |[divlla jagodaRosaceae plod, list zrelii pl od, 5
gums Kk a vitaminom C
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38. |Fraxinus excelsiot..|jasen Oleaceae drvo izrada  manjih drveni 7
namj egtaja,
listovi kao igra
39. |Gentiana luteassp|s r | e ni k|Gentianaceae |korijen u rakiju, odstoji barem 6
symphyandra mjeseca, za podizanje ape
(Murb.) Hayek (EN) i protiv gel
40. |Glechoma hederacdd o b r i | i|Lamiaceae list | aj protiv Kk 3
L.
41. [|Helianthus annuuk.|suncokret Asteraceae sjemenke |sirovo se jede 2
42. |Helichrysum italicunsmilje Asteraceae cvat macerat za n 12
(Roth.) G. Don. smirenje
43. |Hordeumvulgard. |j el am Poaceae plod hrana za sto 6
44. |Hypericum gospina trava |Hypericaceae |cvijet uljni macera 12
perforatumL. smirenje
45. [Juglans regid.. orah Juglandaceae |plod,drvo |z r el i pl od, 8
dobro za poticanje rasta kg
(u maslinovo ulju doda
zelenu jezgru (supke))
46. |Juniperus communborovica Cupressaceae |plod zalin za hra 7
L. poboljganje
47. [Juniperus oxycedrdGmr i k a , |Cupressaceae |plod rakij a, | aj 7
L. masnol e
48. |Lactuca sativd.. zelena salata |Asteraceae list sirova hrana 9
49. |Laurus nobilisL. lovor Lauraceae list zalin za hr g 12
kagl | a
50. |Lavandula lavanda Lamiaceae zelen zalin zZa hr 12
angustifoliaL. |l avande, I
glavobolje, repelent prot
moljaca i komaraca
51. |[Malus domesticjjabuka Rosaceae plod zrel:ii pl od, 11
Brokh. ocat, kompost
52. [Malus sylvestridill. [jabuka divljaka|Rosaceae plod zreli plod, kompost 6
53. |Malva sylvestrid.. |sljez Malvaceae korijen, | aj za iskag 7
cvijet, mlad|od mladih listova
listovi
54. |Morus nigral. murva; dud Moraceae plod, list zreli pl od, 11
l'istova za s
sok od pl oda
55. |Phaseolus vulgar|grah Fabaceae sjemenka, |kuhani grah za salatu, vari 11
L. sugengdgl aj od sug
(perikarp)djeluje
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mahuna hi pogli kemi]|j
(perikarp) |gel er u kr vi
56. |Pinus sylvestrig. |( § u ms k i |Pinaceae mladi sirup proti 6
izdanci stavllena na ranu in
antibakteri]
57. |Plantago lanceolat/trputac, Plantaginaceae |list sirup proti Vv 7
L. bokvica, stavlja na ranu za bo
bukvica zarastanje
58. |Primula verisL. jaglac Primulaceae list, cvijet [j el i se ml ag 4
smirenje kag
59. |Prunus amygdalymendula, Rosaceae sjemenka, |si r ov o, zZa 20
Batsch (syn.Prunugbajam, badem drvenasta |[Al jusked za
dulcis (Mill.) D.A. Al j usK
Webb) (egzokarp
ploda)
60. |Prunus amygdallg u k u | j alRosaceae sjemenka |sirovo protiv kiseline 7
Batsch (syn.Prunugmendula; gork gel ucu, j el
dulcis var. amargbajam nezrelo (oprez! Samo
(Duhamel) sjemenka)
Buchheim
61. |[Prunus armeniacd.|armulin Rosaceae plod zreli plod, kompot, (marelig 9
(marelica) cijepljena n
62. |Prunus aviuni. t r egnj alRosaceae plod, zreli plodovi se jedu, sirup 7
petelike l'i ker od plo
kol ali i dge
63. |Prunus cerasifer|cibure Rosaceae plod sirovo, dgem 8
Ehrh.
64. |Prunus domesticd.lbi j el a |Rosaceae plod sirovo, dgem 9
ssp. insititia  (L.)
Bonnier et Layens
65. |Prunus mahaleh. |r a g el j k|Rosaceae plod sirup za po 16
slike, liker, kao podloga 7
cijepljenje
66. |Prunus spinosé. |trnina Rosaceae plod zalin za hr g 2
rakije
67. |Punica granatuni. |Gi p a k , |Punicaceae plod, korgzr el i plod, 8
ploda kod probavnih tegoba
(egzokarp) |zaustavljanje dijareje
68. |Pyrus communik r u g k a |Rosaceae plod jede se kadad 8
'"Tepka' gnjiliti, ili kuhana

76




Gi mu n o-K @ $/ndsldv vadama hrveitskona/s o v i |

Ana Mari a
Glasilo Future 2025 8 (4) 66/ 93
Redni Latinski naziv  |Hrvatski/lokalni Porodica Kori gt Upotreba Ul est a
broj naziv biljke uk. 23)
69. |Quercus petragh r a st k|Fagaceae plod,kora [st ol na hra 7
(Matt.) Liebl. predmet a zZa
gradnja krovova i ograda
70. |Ribes uvecrispal. |ogrozd, Grossulariaceae |plod sirovo, dod a 5
drunguza, kod problema s probavoin
ronguza otvara probavu
71. |Rosa canind.. di vl j i |Rosaceae plod l aj za i muni 10
pasja r nakon prvog mraza
72. |Rosmarinus rug mar i|Lamiaceae list zalin, za m 11
officinalis L. ruzmarin medonosnim vrstama)
73. |Rubus fruticosuk. |kupine Rosaceae plod,list |si rovo, dgen 8
protiv dijareje kod beb
likeri
74. |Rubus idaeuk. malina Rosaceae plod sirovo, dgem 8
75. |Salvia officinalisL. |k a d u | j alLamiaceae list, cvijet |l aj zZa gr gl 23
kadulje, sirup od cvijet
nekad se kadilo ka
Aligienjefi p
duhovah
76. |Sambucus nigra. |bazga Adoxaceae cvat, plod |sirup od cvata, pohaju 19
cvatovi , dge
od boba
77. |Satureja montand. |primorski Lamiaceae nadzemni |z al i n, med, 18
vrisak, vrijesak dio dignih putev
78. |Sempervivum | uvar k u|Crassulaceae |st ani llprotivbolova u uhu (1 kap! 3
tectorumL. lista
79. Silene latifolia ju g a ¢ , u|Caryophyllaceae |mladi listovijs i r ov a sal at 7
Poir. drugim vrstama, kuhano
varivo
80. |Solanum tuberosulkrumpir Solanaceae gomolj hrana, kod 10
L. temperature stavlja se sir
na stopala
81. |Sorbus aria (L.)|merala Rosaceae plod sirovo 6
Crantz
82. |Sorbus domestica. [0 s k o r u g|Rosaceae plod sirovo, dge 11
pospjeguje i
ulinkovito p
83. |Stellaria media(L.)jo b i | n a |Caryophyllaceae |list sirovo na sa 4
Vill. mi gj aki podizanja apetita)
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84. |Symphytum gavez Boraginaceae |korijen u svinjskoj masti Zz 7
officinaleL. masiranje ko
zacjeljivanje rana
85. |Taraxacum officinalma s | a | alAsteraceae list, cvatlsi rova sal at 7
F.H. Wigg. korijen masl al kov Al
korijena kao diuretik
86. |Teuricum montanu|trava iva Lamiaceae nadzemni || aj za jal an 3
L. dio ubl agavanje
upala, stavlja se u rakiju
87. |Thymus sepryllurh. ma j | i n alLamiaceae cvijet zalin, | aj 8
imuniteta
88. |Tilia cordataMill. |malolisna lipa |Tiliaceae cvijet, drvo || aj smiruje 7
t e snigava
izrada instrumenata i man
drvenih predmeta
89. |Trifolium pratensd..|crvena djetelin{iFabaceae nadzemni st ol na hrana 6
dio simptoma menopauze
90. |Triticum aestivuni. |p g e n i c al|Poaceae plod bragno, stol 6
91. |Tussilago farfard.. |[r e p u g i n|Asteraceae list stol] na hran 7
proljetni kiselilo kao zimnica, mes
podbjel stoke koja se hrani
repuginom kv
92. |Urtica dioical. kopriva Urticaceae list lugpaj z uz 21
rastopljeni
l'i stovi namo
ekol ogki ins
koprive pob
sliku
93. |Ziziphus jujubaMill. | i g ul a |Rhamnaceae plod zreli plod se jede za potica 10
probave
Gljive (Fungi)
94. |Agaricus  silvicolép e | u r k alAgaricaceae nadzemni |dinstano S kajgano 4
(Vittad.) Peck dioglive |( mul kana | aj
95. |Boletus eduliBull. |(pravi) vrganj |Boletaceae nadzemni |kiseli se, za umak 5
dio tjesteninu,
96. |Cantharellus I i si | ar|Cantharellaceae [nadzemni [umak, ri goto 4
cibariusFr. dio
97. |Fomes fomentariiguba Polyporaceae |zapaljena [p| el ar i zapa 2
(L.) Fr. gljiva smirivanje p
98. |Macrolepiota s un]| ani|Agaricaceae klobuk umak uz tjesteninu @ 5
procera (Scop. sunl anica, p
Singer
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99. |Pleurotus ostreatyb u k o v a | |Pleuraceae nadzemni (u ma k od b u 3

(Jacqg.) P. Kumm. dio tjesteninu,

jajima

Ljekovite biljke za | jude i givotinje
Na podrulju ruralne okolice Senja | jekovite bi
medi cinskog | aja u preventivne svrhe, za sprejl a
simptoma bol esti kao ¢gtdo gu hpmpaltbtawme tegobe il

Za bol esti di g§ni h SavatofficinalisLk o sipetmensi¢ akgae@uluj 400% i

|l i stova kadulje koristi se kod upale desni za de
kolilinama vige puta dnevno, a kod grlobolje se
Primorski vrijesak, lokalno vrisalS@turejamontand.) pri prema se u obl i ku | aj

kod problema dignih organa te je takolLer na Senj
plele rade Amed od vriskaht.

Laj od cTlliagogdataMillilpe ((koristi se za smirenje i k oc
bol esni ku pomage brge spustiti povigenu tjelesnu
Ma j | i n a Thgmug Serpydlunh(. ) kori sti se u obliku |aja za |
majline dugice prelij ui5smautaKonaumivase nekolikopua dnewnoo st a v €

po nekoliko gutljaja.

Od pelina, lokalno pelimaAftemisia absinthiun. . ) r adi se | aj za | ijelenj

koristio i kod problema vezani h uz astmu i digne

Za zaustavljanje di | aCyddniaoblrgailsitkior sae pll ajd al igs tp& ac
(Punica granatuni..) k 0 j a d o d a ko probgvrohrtegap@ablica 1).

Ko r o nraeniculum vulgareMi | | . ) u obli ku | aja koristi proti:
male djece, dodaje se jednako kao i loydraurus nobilisL.) u jela s grahom kako bi se izbjegla

nadut ost . T Gdtunlcarvil . s)e kkoirm s(t i o kao | aj protiv nad
trbuhu.

Pl od di Rdsaq canind ) mppogdtiji je vitaminom C kada u kasnu jesen nakon prvog mraza.

Tada se plodovi sakupljaju i od njih se radi | aj

Listovi koprive UrticadioicaL . ) bogati ssk @€l kepomyveapobol jgava
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TakolLer zabil j ege nG@Gentjare lutesssp.syiphgandipkod kojeda senkiorkea  (
kori sti Zza podizanje apetita i u lijelenju probe

vrsta (EN- endangered) prema UG

U proglosti su | judi s ak Arptdstapyios uvd wed.)dslika 2) uradid d no s no
| aj koji je izvrstan diuretik i koristio se kod
dijelu Senja jer u samom Senju ne raste. Danas s

T vulnerable) premalCN-u.

Gospina trava Hypericum perforatuniL . ) se kao | aj pije Zrave s miren,]

maslinovom ulju se korist.i za lijelenje kognih o

Laj od pl Ccmegas mgriogyha ) ( pi j e se za snigavanje vVvis
(slika3).Si rup od pl Brdgnosvrmhaleta.gle ! p kiemj(enj uj e se za jal a
nalin da se zreld. pl odovi ragel jke procijede kro
geler i sve zajedno kuha dok se ne dobije geljen

Slika2.Sugeni | i sArctostaphylbseujraesi(iLc. & (Spr e n gGi)muzna@02b)al | (fot

Figure 2. Dried bearberry leaves (Arctostaphylos uwesi (L.) Spreng.) for tea (photd3i munovi |
2025)

Slika3.Sugeni p Crataggugrhonogymh a(c q . ) zG&i rhwar2096)f ot o :

Figure 3. Dried hawthorn fruit (Crataegus monogyna Jacq.) for tea (ph6to: mu n 20%5) |

Trava iva Teucrium montanurh . ) se na i str agkaolamjomogoldirsud gwa ko
i muniteta, za ublagavanje depresije, protiv wupa
ATrav-oadi vrimtva (|l ovjek) pravi givalin gto govori
bolestitPr i mj enjuje se za I|lijelenje bolesti probavnoc(
smetnji, bolesti jetr®rimjehpnogessset kad Pe moé mdr
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stresa i depresije, a moge se koristiti-Kdsiul obl i

et al, 2021).

Il kultivirane vrste su se kaliumsativuni.pikupws Brassicaj e k :

oleraceal. ssp.capitata(L.) Duchesne) osim u prehrani, vrste su se koristile i kod nekih bolesti. Beli

l uk koristio se kod rana jer se smatra prirodni
koristio kod uganuia zglobova u obliku obloga, i
Crveni luk, lokalno kapulaAlliumcepaL . ) koristila se za |ijelenje
zadebl janja na dnu pete na nalin da se |l uk stavi

mj esto osobaSug@géenobhembhuagmhaPhaseolus kudgarip.) lokalnog naziva

Akomugbnadtila se za snigavanje ¢gelera u krvi

Sirupi protiv kagl j a Laoraschebilist.pi uskaignogetrgutcaRlamtagio | ov or e
lanceolatal.) (slika 4).Priprema sirupa od trputca podrazumijeva slaganje usitnjenih listova trputca u
stakl enu teglu i preko njih red geliera, ponovno
ponavlja dok se ne ispuni teglica. To je zatim potrebno staviti u tlaingnalno 23 tjedna, idealno

gest mjeseci . Nakon godinu dana dobije simpsirup
protiv kaglja od | ovora priprema se na sl jedel.i
zalije sa 500 ml vode. TakolLer Aliuncepab.)umalevodeo e Kku
Nakon gto voda prokuha procijedi se i U njega do

| spitanici na podrulju Senja PimuksyNestrit.).pprdgredmaj u

se beru mlade iglice borasavljaju se u staklenu teglicufer ekri j u gel er om, zakl o
suncu 30 dana, za usporedbu; na podrulju Like si
Senju (Mobosaedlov2ad22)., dok na etpabdr20|1j6y Krokad gtRmlj
iglica u spomenute svrhe nije zabiljegeno.

Zanimljiva zabiljegena | jekovita upotreba koja u
dobr iGlechemmhederacda. ) . Biljka se u proglosti koristil

kao gorka tvar u proizvodniji piva prije popularizacije hmelja. Danas je njezina ljekovita primjena pala
u zaborav, no jestivi su ml aldjiehé su owval atMoma, sleu

i spremaSadrkgeo tlaani.ne ( 765 ptg % vitarenp O, okibhneg % kardkima. 2 5

Starije i sirove listovel o br pbt cebno je koristiti s oprezom, | e
Laj i tinkture su se ponekad koristil:@ u kulinoj
bol esti, bol esti crij-leosetd, 208yl nog mj ehura (Vitas

Kod kogni h obol jSmghgumiofficinales) {slika Suevingskojymasti za(masiranje
kod reume i za br ¢ge Caendujlaeoffiginalida nj @ zrrarlal j tee sree veer

protiv kognih oboljenja.
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Slika 4.Sirupp r ot i v ukkalignog trautcaRthntago lanceolata..) (foto: Gi mu n 2025) |
Figure 4.Cough syrup from narroseaved plantain (Plantago lanceolata L.) (photdi mu n2ap2s)y |
Slika 5. Mast gavezaSymphytum officinale.) protivko g ni h ofbte: Gij mun j 2025) |
Figure 5. Comfrey ointment (Symphytum officinale L.) against skin diseases (ghotonu n 2025) |

Usporedbom | jekovitih vrsti zabiljegenih na sva
okolice) jesu stolisnik Achillea millefoliumL.) i pelin (Artemisia absinthiunk . ) , dok se dob

(Glechoma hederacg¢alavanda avandula angustifolid.) navodesamo u Senju (tablica)2

Tablica2Usporedba | jekovitih vrsta koje se koriste n
Table2Compari son of medicinal species used in the &

Vrsta Sen;j Krk (Dolina et al,|Gospi | i

2016) (Vi tasoetial
2022)

Abies albal. + - +

Achillea millefoliumL. + + +

Allium cepalL. + - +

Artemisia absinthiuni. + + +

Calendula officinalid.. + - +

Carum carviL. + - +

Crataegus monogyniacg. + + +

Foeniculum vulgareill. + + -

Gentiana luteassp.symphyandra | + - +

Glechoma hederacda + - -

Hypericum perforatuni. + + +
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Vrsta Senj Krk (Dolina et al,|Gospi | i )
2016) (Vi tasoetiall
2022)

Juniperus communis. + - +

Juniperus oxycedrus. + + -

Laurus nobilisL. + + -

Lavandula angustifolid.. + - -

Malva sylvestrid.. + + -

Plantago lanceolatd.. + + +

Rosa canind.. + + -

Salvia officinalisL. + + +

Satureja montana. + - +

Symphytum officinalk. + - +
Biljke korigtene kao hrana za | jude i ¢givotinje
Sve intervjuirane osobe na podrAspajagus acuifolia.)ne ok ol
kao | jekovitu biljku koja se najvige prissrema Kk
izdanci jedu i sirovi radi njihovog dijuretskog

St ot =gt .'_

Slika6.Kaj gana ( mi j e g a rsparagjsagutifoliss . 9 p 4 If ®d & @051 munovi |
Figure6.Scr ambl ed eggs with asparagus ( A02b)ar agus acu
Slika7.Pl od mendul e, badema (Prunus duy2025 s (Mil 1l .) |

Figure 77Al mond fruit (Prunus dul cis,2028)i |l Il .) D.A. Web
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Lovor (Laurus nobilisL . ) i Rosmaniaus officinalil . ) najl egie su korigte
list se koristi u jelima kako bi dao bolji okus a | i [ radi bolje probavlji
opl epozTatk @ptae siruppe ot i vkuhingemlistalao v o r a,i vodeedole se ne

reducira.

Naj | egl e sirquigplodovi i prehiiani su plod murvéorus nigral.), badema ili lokalno
mendule Prunus dulci{ Mi | | . ) D. A.Zziphedjdupg L. Ji Mul le. Y. Neki i s
su jeli p ICeltid auktralipLr). iPledovi raurvé jedu sersio v i il se od njih

kao sirup bazginih cvjetoya

Badem ili mendulaRrunus dulci¥ (slika 7)je u Senju izuzetngjenjena zbog svoje otpornosti, jeske

sirovi pl od mendule, ali se pravi i tradicionaln
Zabiljegeno je i kgour ki udprureen duleisvag amara (@wghanteln Buehhean,

| i jrovi pled, ponekad i nezreo | okal no sitsatniovmi @ttivwo Rrioemel i ne u
naglagavaju da znaju da je korigtenje opasno i d
Nai me, u gorkom se badeaiuj anmad vadi |vira ok itsoeklsiin an,a
mogu biti vrlo toksilne za razne organe i sust a\
se koristi oralnim putem. U vanjskoj upotrebi, gorkibad pr i preml jen u obl i ku v
ubl aguje bol, narolito migrenu, bol ove bubrega i

Nai st r a goiovdar nuahajse uzgajaju poverkulture kao kupus, mahunark&rumpir. Krumpir

j e pogotovo vagan jer dobro uspijeva na vVvigim
poljoprivrednu kulturu dom kraju Vjerojatno je wokolicu Senjau v eden u dr ugoj pol ovi
posredstvom habsburgki h voj rfAratica,200@8.st i pri ureliyv

Poznata je pripremaraznihvrshdl g p & j ¢ @ &Nraij wa)z nat i j i Prassidaolgrgtenj z o d
L. ssp.capitata(L.) Duchesngs kuhanim krumpirom. ugpaj z se priprema na nal

skuhaju, iscijede i pomi jedgaju zajnmaslacem (sika8)k uhani

A L u g psay raréinoj okolici Senja spravlja i od blitv@eta vulgarisL.), korabice Brassica napus
subsprapiferaMetzg. ex Sinskaya) r aBRydssick @eratesar.acephalg, kelja Brassicaoleracea
var.sabaudy, koprive UrticadioicaL . ) , t akoler zabi | Chedgopodiamalbem kor i ¢
L.) i slieza Malva sylvestrid. . )  z a. List arrgpg sljgzaNlalva sylvestrid..) redovitoje sastojak

Adi vl jeggaalcjae i(lviariiva)poko pabljnsaechpjre p(rGuwcaz aj neat
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i i

Slika 8.1 u ¢ pod Felia(kupusa)s kuhanim krumpirom (fotd5i mu n 2025) |
Figure 8. Cabbage stew with boiled potatoes (phd®d: mu n2025) |

Zbog dugi h i ogtrih zimhokabhagnat anaajmkisglih v a a ok«
kupusLvr st ol a kupusa postizala bi se dodatci ma ka

kukuruza (takoler za Qgutu boju) te papar u zrnu.

koje se takoyer kiselilo, zatim divlja kopriva, koparii @ | j i radil od kojiih su ¢
Alugpajzid, te mrkva (merlin), pergin, cikla i d
vliastiti wuzgoj mahunarki (Jurkovil, 2004).

Zanimljivo | e daChgnepodiura albur.} kejaje rutritivro brio drigedné vrsta u

mnogim istdagi vamamHpwoat ske zabmaapbgdeuonhjunBenjo
i st r agKrka @olipaetal., 201630s pi | a i njegove ad,@0122).ce (Vitas
Zanimljiva je upotreba pr dussilago fartagl .p)o,d bljiejlia,s U oke
nekad kiselild:@ za zimnicu. |l ako se danas vige n
stanovnika istragivanog podrulja, a u druwgim di]
Kosetdl.(2021) podbjel je tradicionalna |jekovita b
= kagalj), ml adi i stovi [ suhi cvatovi mogu S
respiratorne tegobe, prehl ade i @&remapliniju Stariem kao n
znamo da se u svrhu lijelenja bronhitisa, promuk
pugenje je i danas negdje poznato kao zamjena za
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Vol e kajvieojede sirovo su ciburéPfunus cerasifer&hrh.), kupine Rubus plicatuVeihe et

Nees), divlje jagodeHragaria vescal..), maline Rubus idaeus.), merala Sorbus aria(L.) Crantz),

smokva Ficus caricaL.),k r u g k a sPByruscenmunispTkeap a' ), koj e se jede
takodal uv al a natavan dole ne wozoridivljake jabuke Malus sylvestrid. . ) s peci f i | ne
svom Al jutomefi okusu(Ribesavagnspaz d) bdkkbpe sengadno
ronguza otvara probavu pa se koristila protiv zatvora probevdanas se jako rijetko koristjotovo

je zaboravljeno voie u cijeloj mediteranskoj Hr
( Vit aksoosviill et al ., 2024).

Naj popul arnije vol ei Ikiojmarsme lpadcu adinjueéojosagsiean p | o

L.), bazge $ambucus nigr&.), dunje Cydonia oblongd. . ) i doi dvnl o] sen @(Rosggcapitkaa

L.).

Medicinske rakije i bdi dkingule (Corraise masl_ 3, jpdroziceiJenipesup r av | | a
communisL.), dunje Cydonia oblongalL . ) i nErighotrya japoni€a (Thunb.) Lindl.).
Zabiljegeno je kako i spi tSambicgsinigh ajienai mal| od pdho
bobice (2,5 kilograma) wuberu il jkustiedipedobiveniSok!l i t ar a
u koji se dodaje 3litre r nog Vvi na i 1 skponowng prakuha mgaeki oerze afladoS v e

spremau adekvate stakleneboce.

Kor i gt e nCydeniacblangde. )( zabi |l jegeno je na podrulju Se
(Asparagus acutifolius.)napodr ul j u Senjl i Krka (tablica 3
Tablica 3. Usporedbdiljnih vrsta koje se koriste uprehrania podr ul j u Senj a, Krka,
okolice
Table 3. Conparison of plant species used assood i n the areas of Senj,
surroundings

Vrsta Senj Krk (Dolina et al,|Gospi | i

2016) ( Vit as o etiall
2022)

Asparagus acutifoliuk. + + -

Chenopodium alburh. + + +

Cornus mag.. + + +

Crithmum maritimuni. + + -

Cydonia oblongd.. + - +

Fragaria vescd.. + + +

Juglans regid.. + + +

Laurus nobilisL. + + -

Malus domestic8rokh. + - +
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Vrsta Senj Krk (Dolina et al,|Gospi | i )
2016) (Vi tasoetiall
2022)

Ribes uvecrispal. + - +

Rubus idaeusk. + - +

Sambucus nigra. + + +

Sorbus arialL.) Crantz + - +

Sorbus domestica. + + +

Taraxacum officinalé=.H. Wigg. + + +

Thymus sepryllurh. + + +

Urtica dioical. + - +
Promatrajuli Zatljgodeé j aakbhirlajjageno je vige sliln
( Vi t akKsooswt B, 2022), nego Sgna i Krka (Dolina et al ., 2016¢
kl i matskih wuvjeta te posul jredridlnmojr acsk @l ioccdr eXemji
kontinentalnom podrulju nego mediteranskom.

Biljke korigtene kao hrana za ¢givotinje

Urur al nom p onekadi de jpunozgamla ptaka o v c e, koze, perad i N
(Rukavina, 1993). Gdje je tlo bilo povoljnadii suprimarno uzgajalkultureza prehranu stoke pgeni c u
(Triticum aestivunt..), zob @Avena sativd..),j e | Hardeym vulgare..) i crvenu djetelinyTrifolium

pratensd..)( Ar alica, 2000). Radi siromagnog tla i tegk
i najisplativije bilo koristiti samonikle biljke u prehrani stoke (Aralica, 2000).

Ispitanici navode proljetni podbjel, lokaln® p u gTiugsigo farfard..) koje se osim za ljude koristila
i u prehrani svinja, a meso svinja koje su se njome hréilibeje izuzetno kvalitetno i nije bilo jako

masno. LoboddChenopodium albunh.) se unekim dijelovima okolice Senja koristila u ljudskoj

prehrani i prehrani stoke, a u nekim dijelovima
Zagorja | oboda bila jedna od glavnih namirnica z
Gospodarski vagne biljne vrste

U ruralnom dijelu okolice Senja ispitanici su koristili konoplfDafinabis sativd..) za tkanjerazne

odjele, tepiha i pl ahtardh. na t kal al kom stanu zvano

Zabil j e @pseadoo ljeske, lolkako lisk€orylus avelland..) koristilo za izgradnju ograde za
stoku. Drvo javoraAcer pseudoplatanus) koristilo se u izgradnji drvenarije. Od jelakiies albal.)

se praviklrovdagiingro&krov )nd d&rtwaenimh lsdud gsimiacraaDjteocma p o
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igrala slistovima jasendFraxinus excelsioL..) i galal a se plCelisaustralisa). kopr i v

Lipa (Tilia cordatal.) za izradu instrumena i manjih drvenih predmeta

Jedini Z a bki ol rpiakggektnid ije kopriva rtica dioica L.), pravi se tako da séstovi
koprive potope u vodi u kojoj se ostamekoliko tjedana na otvorenom da maceriraatim setom
otopinom prskajubiljke protiv nametnika( np r . li Bleepodr yl j uKolsigtkhe (Vi t a
2022)i Krka (Dolinaetal.,20160i j e zabil jedgeno korigtenje kopriyv

Nekach seu  k kadilo s listom kadulje $alvia officinalisL . ) , zapalila sk granli
Aligienjed PArbstiamalsowai to vige ne prakticira,
stanovnigtva.

Gljive

U rural noj okol jei k8enjaenpdablick])iekg g relmg pgsutpostiv a  ( t

mjegovitih |listopadnih guma u podr uGljiveukojesgev ar ni
najleglie koriste za jelo na Masdlepiata)proceaiSoom) podr u|
Singer), vrganjBoletuseduli@ u | | . ) Cantharedlus ¢ibarukrd.S¢nl ani ca se naj|l e
dok se od vrganja najlegie priprema krem juha, r
svrhnjem i kao rigoto.

Za usporedbu u Ligj Vi t aKsoosetidll 2022) kao i na hrvatskoj obali prehrani ljudikoristi se

malo vrsta gljiva, npru i nt er vj ui ma na Kr ku i u Poljicima pr
gljiva po intervjuu(Dolina et al., 2016)Ukupnoj e u Li ci zabil j eagteknkrk kor i gt
gest vr st a, asteyestibilodljiyallomsmisly| etoidmiul j e ruralne okol
goremvedenim obalni.m podrul ji ma i Lici

Zakl jul ak

Tradicionalno korigtenje biljaka na podrulju ru
kul turne itineKrot mmds o lbjaggi a stanovnici subogad ne ok
zZznanjeo pri mj eni |l jekovitih, ar o makoje fastui thnjihovonrk or i s n
neposrednom oku genjZahval jujahjapizmetiaosskaneéj sh gahavw

tradicionalne prak e korigtenja i samoanliikni ogarbaigtjaa a koji |
etnobotanilduyobaguaisjpek adamo vr i jkejesuioum radonf ppr mac i j
prvi puta pismeno dokumentirane te trajno saluva

znanjgna budul e generacije.
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Ljekovita svojstva i uporaba mirisave ljubice (Viola odoratal.)
Sweet violet Yiola odoratal.) medicinal properties and uses
Vesna & dalveg  VoBwbrkavka Duj mdivhéaelPuKgagen
st r ul| (professioaad paper)

doi: 10.327798.4.6

Citiranje/Citatior?
Saget ak
Mirisava | jubica koristila se kao ukrasna, | jeko
moge se koristitdi od predjela do desert a, od nj
kao zalin.
Porijeklom je iz podrulja jugne Europe, sjever oz

svog prirodnog areala i u mnogim se kulturama koristi kao ljekovita vrsta. Mirisava ljubica zeljasta je i

rozetasta trajnica szdugiamdvat anpiamcviietfegamal i E

krupni, okrugl asti do bl ago bubregasti, a palis
vrsta.

Sadrgi razlilite fitokemikalije koje potvrLluju r
Mirisava | jubica ima protuupalna svojstyva, ant il
gl avobolj e, nesanictch, opagamanjospigiaht potkdé@nzno
Gl avni ci | j ovog rada je prugiti uvid u | jekovi
rasprostranjenost, taksonomiju, morfologiiju i r a

K1 j ul nearednamedicina, aktivne tvari, jestiva vr&talaceae samoniklo bilje

Sveuliligte u Zagrebu Agronomski fakultet

* E-mail: vzidovec@agr.hr

2Gi d oV.&/ckurka,A.,Duj mo v i ID. Rw g &=2025). Ljekovita svojstva i uporaba mirisave ljubice
(Viola odoratal..). Glasilo Future,8(4), 941103 /Gi d o V.,&/okurka,A.,Duj movi ID.,Ru g, &nr ,
(2025). Sweet violet Viola odoratal..) medicinal properties and usé&lasilo Future,8(4), 94i 103

, . Svetogi mu

94


mailto:vzidovec@agr.hr

Vesna Gidovec, A. Vokurka, Dljekovita svéjsiva iipojabao v i | F
mirisave ljubice (Viola odorat&.) / Glasilo Future 2025) 8 (4) 94i 103

Abstract

Sweet violet has been used as an ornamental, medicinal and edible species since prehistoric times. This
species can be used from appetizers to desserts, various drinks can be made from it, and it can be used
as a spice.

It is native to southern Europe, northwestern Africa and western Asia. The species has spread outside
its natural range and is used as a medicinal species in many cultures. Sweet violet is a herbaceous and
rosettelike perennial with long and thin stolors.develops two types of flowers, the leaves are often
characteristically large, round to slightly kidrglyaped, and the bracts are broadly ovate, which makes

it distinguishable from similar species.

It contains various phytochemicals that confirm the reasons for its numerous uses in folk medicine.
Sweet violet has anihflammatory and antibacterial properties, and is used to treat sore throats,
headaches, insomnia, bloating, gout, skin rashes anglesgpromotes sweating, vomiting and purifies

the blood.

The aim of this paper is to provide overview of medicinal properties of sweet violet, and also to present
its distribution, taxonomy, morphology and various uses of this wild species

Key words: folk medicine, active ingredients, edible speciésjaceae wild plants

Uvod

Poznavanje biljnih vrsta, njihovih svojstava i r
gi vota i smrti. Biljke su se koristile za prehr a
U ukrasnoj horti kul turi mirisava | jubica se kori
se sadit.i [ U uzgojne posude. Uu 18. [ 19. stolj
dekorativnosti, v r sstitiau jejim@ od peesdlj¢la do deseirta, anad je sesmdgu k o r |
pripremati razl i | i ti napitci (laj, vino, |iker). Takc
et al.,2010).

Jog su antil ki Grci koristili mirisnu proplemai cu ka
s glavobolpm, vidom,p | ul i ma, nesani com, za | akgi oporavak
emocionalnihispada e za j al anje sr|l anog mi giploblemadjetampi su |

teinfl amacije digniKmeppipeveae ipr empommsdve ljdcekodsi r up
nervoznog lupanja srdahisterie k a g1 j a { Kha n,j280&§ p a b ma  Etralh 2010). |

Mirisava | jubica i ma u nar oralgoiliboleséad ce hé nidlu giunft e |
di gni h(Griewetld84, Bukd Ayens,1985; Mills, 1985p r e ma & altP@l0)i |

Cijela biljka(nadzemnidio i korijen)kab nj ezi ni cvj etovi koriste se Kk
kao sugeni nadzemni dijelovi: stabljikaetallistov
2023).
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Bogata je mnogim fitokonstituentima kao gto su s
kumarini, fenolni glikozidi, gaultherin, violutozid i odoratin. Prisutnost ovih kemijskih spojeva
potvrLuje njenu | jekorvaztloislti tii no pcriavidlaivzaa cpirjiamjae ntu
Cilj ovog rada je prikazat:. porijekl o i rasprost
mirisave ljubice, kemijski sastav njezinih listova i cvjetova, njenu primjenu kao ljekovite vrste u

razlilitim kulturama i U nagoj narodnoj medi ci ni
Porijeklo i rasprostranjenost

Procjenjuje sedarodiola, naj vel i Wiolaceaa r spar gdi ¢ e do 600 vr st e
najvele morfologke i taksonomske r aet@ag2008k ost i |
Mehrvarzet al.,2013). Mirisava ljubicaV\iola odorataL . ) s matr a se autohtonom
jugne Europe, sjever ozapadn206Arownrstkjezbdg uzggaplanadsn e Az
ragirena daleko izvan pri,200bpg @G@rawahia i( Maottwusbke
rasprost anj enost i su podrulja jugno od Al pa i dij el
mor fol ogki prililno uj20@8phal enom vrstom (Marcusse

Taksonomska pripadnost i morfologija

Mirisava ljubica tipska je vrsta roddiola, pripada istoimenoj sekciViolak oj u, i zmelLu os
karakterizira grala vjenl|ila @ugdoeodisiaprepoanstlivogne | a
izgleda cvijeta s dvije Agornjed i tri Adonje |
zeljasta trajnica koja se moge r az mralg2Q®)Vastei sj em
ove sekcije nemaju nadzemnu stabljiku koja nosi
stabljiku s rozetom |listova etab,2@Ll;i mROLK.KEiniki m v
mirisave | jubice | istovi su | esto karakteristi]
vrha, a palistil ietalglior6osk;o ,R Dakj6a)sitpio (|\Veamue nstei meo st a r
bijele | jubice. Ova vrsta razvija dva tipa cvjet
cvjetovi, najlegie tamno | jubil ast ekillegtogamnia ti j e

cvjetovi (slika 1) (Marcusse006). Plod je kugloliki tobolac koji nije eksplozivnhog otvaranja, na stapci
koja nije uspravna, gt oViola {Cannameetsat., 2 0 5 ¥ r s, BER.a | iul su
Sjemenkemirisave ljubicen a s e b nose el ajosom (bogat bjel an] e
na iskIljulivo r adbligatno mitmekoloniy (@orbmGopv0i Onda; ,RO1R.o | i |
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Slika 1. Usporedba hazmogamn@groljetnog) i kleistogamnog (ljetnog) cvijeta mirisave ljubice
(lzvor: M. Kugen)
Figure 1. Comparison of chasmogamous (spring) and cleistogamous (summer) flower of sweet violet
(Source: M. Kugen)

Kemijski sastav listova i cvjetova Leaf and flower chemical composition

Fitokemijski pregled ekstrakat a :fiavonoide glikogidel j ubi c
al kal oi de, teroi de, terpene, saponi ne (Khatbani ne k
et al., 1989).

UtvrlLeno je da metanolni ekstrakt |igia mirisave
mg/g flavonoida (Ebrahimzadedtal.,2 01 0) . Jackson i Bergeron (2005)

cvjetovima, violaquercitin i salicilnu kiselinu (prirodni aspirin) u ostalim dijelovima biljke. Alkaloid
violin nalazi se u korijenu, | i ¢l uaplivouljgistamvi ma i
soli s kiselinama (Prajapal 0 04) . Et er i | nos adifjog i mi, r issaggVikezid]njey, b isa €
metil salicilat, sluz, vitamine A i C i alkaloide.

Cvjetovi mirisave | jubice sadrge 4,0% antocijana
pepela. Rastogi (1970979), ukazuje na violantin i violanin. Struktura violantina uspostavljena je kao
delfinidin-3-[600-O-a-L-(p-kumaroil) ramnozil Bglukozid}5-D-gl ukozi d. Zabiljegeno
l jubica sadrgi triterpenske saponine (5,2%) sasi
galakturonsku kiselinu, trafsafeinsku, protokatehuinskustpdroksibenzojevu, 4hidroksifeniloctenu,

trans i cis kumarinsku, vanilinsku i salicilnu kiselinu izoliranu s dvije neidentificirane kiseline.
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Prethodne farmakologke studije otkrile su wulogu
|l ijelenje prehlade, ast me2006kagl ja i povezani h bo
Vodeni ekstrakt mirisave | jubice (cvjetoBri) p ok

subtilis E. colii S. aureugKhanet al.,2011). Khatibiet al. (1989) navode antimikrobnu aktivnost
vodenog ekstrakta mirisave ljubice (nadzemni dio) prStiaureusB. subtilis E. colii S. flexneriu

koncentraciji od 3 mg, 2 mg i 1 mg, a Ramezetnal. (2012) govori o antibakterijskom djelovanju

vodeni h ekstrakata razl i |Siaureusk. ablii P.@drugivosa mi r i save

Cijeli nadzemni dio ukljulujulii stabljiku, cvje
(Lindholm et al.,2002). Lindholmet al.(2002) te Gerlaclet al.(2010) objavili su da je cikloviolacin

o2, ci klotid izoliran iz mirisave | jubice pokaze
o dozi.

Ulja mirisave ljubice odbijaju komarce rodo¥a&des Anopheles Culexu trajanju od maksimalno 8
sati (Amer i Mehlhorn2006).

Planet al. (2008) navode da su sirovi ciklotidni ekstrakti iz mirisave ljubice pokazali moluskicidno

djel ovanij e usporedivo sa sintetilkim metal dehi
protuupalna svojstva te |e bio wmja&l emiull mo i zlaizr
formalinom u usporedbi s hidrokortizonom (Koochetlal.,2003). Khattalet al.(1985) navode da je
mirisava | jubica imala znalajno oralno protuupa
kloroform i ekstrakti toplj v i u vodi . Protuupalna aktivnost | e

ljubice topivim u heksanu.

Zami jeleno je da mirisava | jubica innitsomadelimaoksi da
jasno utvrLluju antioksidat i etrmlu20k@)p Ekstrakti iz bvieteve st r a k :

pokazali su antioksidativni potencijal pri uklanjanju 2,2 difdrp i kr i | hi dr azi letr adi ka
al.,2011).
Ekstrakt l'iglia mirisave |ljubice i ma -400chgkgi vno i

(Monadi i Rezaig2013).
Cijeli nadzemni dio ukljulujuli stablijiku, cvjet

kagl | a, k i ,HL296, [Klass Z0KLp odnasmo kiz prethodno navedeno i kod raka, groznice,

urinarnih infekcija, reumatizma,etaqh,EOELEa.mel'aja rada
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Pokazal o se da je ekstrakt mirisave | jubice sigu
Proulavana je diuretilka aktivnost razlilitih el
Na'iK*bili wveldi kod vodenog ekstrakta pri dozi od

Alkoholni ekstrakti u dozi od 200 mg/kg i vodeni ekstrakt mirisave ljubice u dozi od 400 mg/kg imaju

znal ajan | aksatetal,2009.ul i nak (Vi shal a
Konzumaci j a mirisave l jubi ce ] e takoler pokaz
antidislipidemijski ulinak koji moge biti poslje

djelovanje (Siddget al.,2012).
Kombinacija dva vodena ekstrakta mirisave ljubice (pri koncentraciji od 0,15625, 0,3128, 10
mg/cn¥) znal ajno je inhi biTrichomonasavaginaliszgogreéhrug@iélh par a

tijekom razdoblja od 24, 48, 72 i 96 sati {Akali i Rahemp2006).

Mirisava ljubica u narodnoj medicini

Gilil (1977) navod:i da mirisava | jubica ima pri
upotrebljavali jodg davno prije Krista. Jemtio potyv
l jubiacdk gmtgi | ki h i ri mskih vremena wupotrebljaval
posebno kol al a i salata te za aromatiziranje sl a
i medonosnoj Vristi | iji ssegempirh pcajeti ovgaseid, sej eg@
l ijelenju bol esti grla (kagal]j, upal e, | ak i k
aromaterapiji i homeopatiji (Nikolil i Kovalil,
Sadi kovil (1972) navodi da se u | jekovite svrhe
mirisava | jubica koristi se kod gl,augboktjenadata

gihtajospi ca .te garl aha

Prema Gursky (1985) mirisava | jubica sadrgi sali
[ eterilna ulja. Navodi d a |laeemetikkodupaedzglabgva ime di c i
di gnog sustava,gllholdot ij e pInfekeijas &odiregelacie kndndgnii h

endokrinog sustava te za poticanje rada egzokrin
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Zakljul ak

Prirodni centar rasprostranjenost. mirisave | jub

Smatra se autohtonomvrstom@a r em podr ul j u Me d,ddkje daman zbogiuzgddd i s k o n

ragirena daleko izvan prirodnog areal a i prisutn
Mirisava ljubica tipska je vrsta roddiola, pripada istoimenoj sekciViolak oj u, i zmelLu os
karakterizira grala vjenlila gdje su postrane | a
i zgleda cvijeta s dvije Agornjefn i tri Adonje |
viijegamazvOya dWvsat aipma cvjetova, | istovi su | es
bubregasti, a palistili giroko jajasti po | emu s
Fitokemijski pregled ekstrakata mirisave | jubic
al kaloide, teroide, terpene, saponine i tanine Kk
PotvrLlLeno je protuupal no, antibakterijsko i ant i
kori sti u |lijelenju glavobolje,i mrggehera inzelsal
i skagl dieluesmi ey pratdummlmnag ot ovo cij el i di gni sust av
trakt s posebnim naglaskom na infekcije ustai.gklat i kancer ogeno dj el ovanje
plulia, dojke i probavnog trakta.
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Upute autorima

Strulno znanstveni | asopis Futura objavljuje zn
(pol joprivrede, gumarstva, drvne tehnologiije, pr
interdisciplinarne bi oteeviest bibliografije, zem prikaze Knjigakia o i
radova, popularne znanstvene radove, polemike i dr. Objavljuju se samo radovi koji nisu drugdje predani

za objavljivanje, niti objavljeni. Znanstveni radovi se kategorizirajizvorni znanstveni rad (origal

scientific paperi pregledni znanstveni ragcientific revie i pr et hodn o preliminay i enj e

communication i konf er enc i j sconferenua papep [ra rpjethodno prezentiran na

konferenciji. Radove recenziraju dva ili vige zn
vige od 17 tipkanih stranica, velilina slova 1]
lzuzetno, uz odobrenjea@rd ni gt v a, nek.i i nterdisciplinarni il
sadrgavati do 25 ili vige tipkanih stranica. Ruk

engleskom jeziku ¢enail: urednistvo@gazetiiture.eu.

l zvorni Znanstveni rad treba sadrgavati: puna i n
iepogtom u ibfidntegk@amanasl! ov, saget ak, abstract,

istragivanj a, di s k uisfanf 12 podeblmnholzy mablavék Radovilnapisamirnat ur u

engl eskom jeziku se predaju bez naslova na hrvat
Nasl ov rada treba biti gto krali, na hrvatskom
potvrLuju recenzenti i glavni uredni k.

Sagetak treba sadrgati opli prikaz, metodol ogiju
u trefiem Iicu s min. 3 do 5 kljulnih rijeli. Obi
prijevod sagetka s kljulnim r rijelima.

Uvod treba sadrgavati g¢gto je do sada istragivanc
i metode istragivanja treba ukratko izlogiti. U
da se ne ponavl j a e zpnoitjreetbon.o U zzlaokgijtuil csiammao ono gt
istragivanja. Literaturu treba poredat.i prema ab
autora ili Anonymous (nepoznat aut orlgnka, mpovd i na i
| asopisa te broj il godi gt e,idbao Vi gmj edt deseda
literaturi navodi kao npr. Prezime et al. (2018). Fusnote u radu treba izbjegavati ili eventualno koristiti

za neka pojagnjenja. Autori se u tekstu citiraju
i Prezime2, 20 6 ) ; (Prezime et al ., 2018) ( Wingsranicad dv a

preuzimanja citiranog teksta (Prezime, 2018, str. 44).

Tablice se numeriraju i navode iznad na hrvatskom i u kurzivu na engleskom jeziku.
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Slike se numeriraju i navode ispod na hrvatskom i u kurzivu na engleskom jeziku.

Rezolucija slika (grafikon, fotografij.a, crteg,
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