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Phytochemical composition and biological activity of Echium italicum L. plant
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The aim of this study was to assess the biological activity- of five: different extracts of the plant Ecfifum italicum L. and to
determine their phytochemical composition, The chloroform, ethyl-acetate, ethanol, acetone and petroleur: ether extracts of
the plant were examined, The ethanol exiract of the plant E. ifafictm had the highest content of'tota] phenolics-and flavonoids;
while the chloroform and acetone: extracts had the highest tanfin content. Several different methods were used to determine
the. antioxidant aciivity of the tested extracts, and the ethancl and acetone éxtracts of the plant. dlsp]ayed the best antioxidant
aetivity. HPLC analysis showed that the main phenolic compounds in:the tested extracts were rosmarinic. acid; chlorogenic
acid, p-hydroxybenzoic acid and rutin, Evaluation of the antimicrobial activity of plant extracts-was conducted by to the
microdilution method. The results of MIC ranged from 3.91 to 500. .pg/ml. Determinations of cytotoxic activity were. done
according to the MTT assay ‘on human. thabdomyosarcom cells (RD), a cell line derived from human cervix carcinoma
{(Hep2c) and a cell line derived from mouse fibroblast carcinoma (L20B). This study suggests that the examined extracts of

the-plant £ itaficam L. Ay SErve as.sources of antioxidants and antibiotic agents,

Keywa‘rd_s:-Echmm italicum L.,-phytochemlcal compositicn, b:o[og[cal activity,

INTRODUCTION

Throughout history and across the globe, the
plant kingdom has provided a variety of mediciries.
From ancient times, traditional medicinal plants
have besn known to possess diverse biological
activities as .antimicrobial, analgetic, anticancer,

antipyrexial, and antihypertensive activity and to be:

an important source of many biological active
¢ompounds [1]. Medicinal plants have been used
extensively for -their health care and remedy of
diseases during 2000 years ‘and a high degree of

correlation between traditional medicinal plant uses.

and laboratory analysis has been revealed [2].
Today, using the ost modern instrumental
‘methods, detailed qualitative and quantitative.
analysis, isolation and testing of even traces of
substanices present in plant tissue is possible [31.
The most interesting area of application of
medicinal plant extracts-is the inhibition of growth
and reduction in the number of serious pathogens

[4,.5], and a great deal of efforts is focused on using

available experimental techniques to identify
natural anfioxidants from plants. In the search for
sources of natural antioxidants, in recent years

some medicinal. plants have been extensively

studied. for their antioxidant. activity and radical-
scavenging activity [6, 7]. Also, a number of
clinical trials have shown that various sécondary’

* ”_I"o' wham all correspondence should be sent:
E-mail: tvana.boskovic@lpofues.rsba

metabolites of plants can be used in the treatment of

different cancer types [8].

The family Boraginaceae is known as medicinal
plants classified as dicotyledones. Many members
of the Boraginaceae family produce secondary
metabolites such as alkaloids, naphthoquinones,
polyphenols, phytosterols: and terpencids [9, 10].
Polyphenols, including flavenoids and phenolic
acids, produced by the family Boraginaceae, have a
wide range of pharmaceutlcal activities, including
antiinflammatery, antivital and  antibacterial
activities [11, 12). Echium italicum is a perennial,
shrub-like. plant, inhabifing thermophilic, “sandy
grounds of the submediterranian area [13]. Its
leaves are used as seasoning; apiarists use the plant
to make uniquely flavoured honey. [14]; flowers are
used as an ,anti-stress®, tranquilizer, and energizer
dririk, fighting common tcold -and bronchitis. In
Turkish folk medicine, roots of Echiim italicum
and Echiuni vulgare are used externally for healing
wounds {15-18}. Phytochemical analysis of the E.
italicum plant. has shown that' the contents of
condensed tannins and gallotannins weie 21.49 mg
Ga/g and 28.85 mg GA/g, while the total
antioxidant capacity of the plant extract was 112.92
g AAfg [19). Albreht [20] identified in the root of
E. italicum L. nine shikonin pigments: shikonin,
acetylshikonin,  propionylshikonin,  isobutyl-
shikonin, tigla shikonin, 3,3-dimethylacrylshikonin,
angelylshikonin, 2-methyl-n-butyrylshikonin and
isovalerylshikohin. The E. ‘ftalicum oil exhibited

83 [} ® 2017 Bulgarian Academy of Sciences, Union of Chemists in Bulgaria
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concentration-dependent antimicrobial activify on
all microorganisms. tested [21]. The aim of this
study was to assess in vifro the biological activity
of {ive different extracts of Echiimm italicym L. and
‘to determine their phytochémical composition.

EXPERIMENTAL
Preparation of the plant extracts.

The plant material was collected from Brdjanska
gorge near Gornji Milanovac. in June:2013, in the
flowering stage. The above-ground parts of the
plant were crushed using: a ¢ylindrical crusher. The
‘plant material was extracted in a Soxhlet exiractor.
The plant material was degréased by exiraction
with petroleum ether:(40°C), followed by extraction
with a series of solvents. The resulting solutions
were allowed 1o cool and after 24 h their pairing in
d retary vacuum evaporator at a temperafure of
40°C ‘was performed. Investigations were carried
out in the chemical and -microbiclogical
labotatories of the Faculty of Agronomy in Cagak.

Determination of total phenolic content

Total phenols were estimated according to the
Folin-Ciocaltee methed [22]. The extracts were
difuted to a concentration of 1 mg/ml, and aliquots
of 0.5 ml were miked with 2.5 ml of Folin-
Ciocalteu reagent (previously diluted 10-fold with
distilled water) and 2 ml of NaHCOs (7.5%). After
15 min of staying at 45°C, the absorbance was
measured against a blank sample at 765 nm.

Determination of flavonoid content

Total flavonoids were determined according to
Brightene ef @/ [23]. A total of 0.5 ml of 2%
aluminium chloride (A1Cls) in methanol was mixed
with the same. volume of methanol.solution of plant
extract. After 1 h of staying at room temperature,

the absorbance was measured at 415 nm on d
spectrophotometer against a blank sample.

Determination of tanmin content

The method for determination of condénsed
tannins  relies on the precipitation of
proanthocyanidins with formaldehyde [24). First,
total phenoclics were measured using the Folin-
Ciocalteu reagent as described above. A 0.5 mol
equivalent of phloroglucinol was added for: every
gallic atid equivalent ifi the extract. An aliquot'of 2
ml of the extract dissolved in methanol was mixed
with a calculated amount of phloroglucinol,
followed by 1 mi of 2:5 HCI/H,O solution and 1 mi.
of formaldehyde solution (13 ml of 37%
formaldehyde diluted to 100 ml with water). After
overnight incubation at room temperature,

extracts was:

unprecipitated phenols were determined in the

supernatant by the Folin-Ciocalteu method.

Determination of total antioxidant activity
The total antioxidant activity of E. italicum
evafuated using the
phosphomolybderium method [25]. This assay is
based on the reduction of Mo (V1) to Mo (V) by
antmxzdam compounds and subsequent formation
of a green phosphate/Mo (V) complex at.acidic. pH.
A total of 0.3 ml of sample extract was combined
with 3 -ml of reagent solution (0.6 M sulfuric acid,
28 mM sodium phosphate and 4 mM ammonium
molybdate).. The tubes containing the reaction
solutions were incubated at 95°C for 90 min. After
staying-at room temperature, the absorbance of the
solutions was measured at 695 nm against a blank
sample. Methano!*(0.3 ml) was used as the biank.
Determination of DPPH free radical Scavenging
activity '
The ‘method used by Takao ar al [26] was
adopted with suitable modifications  fron
Kumarasamy ef al [27]. DPPH (8 mg) was
dissolved in MeOH. (100 ml) to obtain a
concentration of 80 jg/ml. Serial dilutions were
carried out with the stock solution {1 mg/mi) of the
extract. Solutions (2 ml each) were then mixed with
DPPH (2. ml} and allowed to stay for 30 min to
allow any reaction to-occut; and the.absorbance was
measured at 517 nm. Ascorbic acid (AA), gallic
acid and BHT were used as reference standards and
were dissolved in methanol to prepare stock
solutions with the same concentrations (1 mg/ml).
Control samples were prepared containing the same

volume without test compounds or reference

antioxidants,

Determinationof inhibilory activity against lipid
peroxidation

Antioxidant activity was determined by the
thiccyanate method [28]. Serial dilutions were
carried .out ‘with .stock solutions (I ‘mg/ml} of the
extracts, arid 0.5 ml of each solution was.added to‘a
linoleic acid emulsion (2.5 ml, 40 mM, pH 70)
The linoleic acid emulsion. was prepared by mixing
0.2804 g of linoleic-acid and 0. 2804 g of Tween-20
as an emulsifier in 30 ml of 40 mM phosphate.
buffer and the mixture was homogenised. The final
volumé was adjusted to 5 ml with 40 mM
phosphate buffer, pH 7.0. After incubation at 37°C
in the dark for 72'h, 0.1 ml aliquot of the reaction

solution was mixed with 4.7 ml of ethanol (?5%)_

0.1 mi of FeCh (20 mM) and 0.1 mi of ammonium
thiocyanate (30%). The mixture was stirred for 3

837
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min and the dbsorbance was measured at 500 nm.,
Ascorbic acid, gallic acid, a-tocopherol and BHT
were used as reference compounds.
Determination of hydraxyl radical scavenging
wetivity:

The ability of E. italicum extracts to. inhibit non-

sitespecific hydroxyl radical-medidted peroxidation

was cartied out according ta Hinneburg et al. [29).

The reaction mixture contained 100 pl of extract

dissolved in water, 500 ul of 5.6 mM 2-deoxy-D-
ribose in KH;POs— NaOH buffer (50 mM, pH 7.4),
200 ! of premixed 100 pM FeCls, 104 mM EDTA
(1:1 v/v) solution; 100 pl of 1.0 mM Hy(; and 100
il of 1.0 mM -aqueous. ascorbic acid. Tubes were
vortexed and incubated at 50°C for 30 min.
Thereafter, 1 ml of 2.8% TCA and 1 ml of 1.0%
TBA were added to. each tube. The samples were
vortéxed and then heated in a water bath at 50°C for
30 min. The extent of oxidation of 2-deoxyribose
'was estimated fromthe absorbance of the solution
at 532 nm. The percentage inhibition was
calculated from the absorbances of the controls
{Ac) and the samples (As), where the controls
contained all reaction reagerits except the extract or
positive control substance. The values-are presented
as the means of triplicate  analyses.
Spectrophotometrlc measurements were performed
using a UV-Vis spectrophotometer MA9523-
Spekol 211 (ISKRA, Herjul, Slovenia).

HPLC analysis of E. italicum plant extracts.

Determination of polyphenol components in the
tested extracts was done on the HPLC Agilent 1200
Series instrument (Agilent Technologies, USA)
with UV-Vis DAD for muitiwavelength detection.
After injecting 5 pi of sample, the separation was
performed in an Agilent-Eclipse XDB C-18 4,6-150
mm tolumn. The column was thermostated at 25
°C. Two solvents were used for the gradient elution:

A - (H2042% HCOOH) and B - (80% ACN+2%
HCOOH+H;0). The elution. program used was as
follows: from 0 to 10.min 0% B, from 10 fo 28 min
gradual increase 25% B, f_ro_m_ 28 to 30 min 25%
B, from 30 to 35 min gradual increase 25-50% B,

from 35 to 40 min gradual incredse 50-80% B, and

finally for the last 5 min gradually decrease 80-0%
B. All identifications of individual compounds. were
based .on the retention times of the original
standards, where available, and spectral data.

Measzmement of minimum z'n_hfl_jit_ory concentration
(MIC and MBC) of E. italicum extracts.

MIC-of the ¢rude extracts was determined by the

microdilution  method  using  96-multi-well

838

aceording  to.  ‘the

microtiter plates [30]. In the eXperiment were
included pure cultures of the following bacteria:

Lisferia ivanovii ATCC 19119, Listeria inocuu
ATCC 33090, Enterococcus faeculis ATCC 29212,

Listeria monacytogenes. ATCC 19112, Bacillus
spieizenii  ATCC. 6633, - Enterococcus faecium
ATCC 6057, Staphylocaccus aureus ATCC 25923,

Staphylococcus  saprophiticus  ATCC 15035,
Klebsiella pnewmoniae ATCC 13883, Escherichia
coli ATCC. 25922, Proteus vulgaris ATCC 13315,
Proteus mirabilis ATCC 14153, Sulmonella
enteritidis ATCC 13076, Enterobacter aerogenes
ATCC 13048, Citrobacter freundii ATCC 43864,

Salmonella  Typhimurium  ATCC 14028,

Pseudomonas geruginosa ATCC 27853 and yeast
Candida albicans ATCC. 10231 and Aspergillus
niger  ATCC 16404, obtained from the
Mlcroblologlcal iaboratory of the Faculty of
Agrenomy in ‘Cagak. All tests of bacteriat and yeast
cultures were performed.in Muel]er-—Hmton broth
and Sabouraud dextrose.broth, respectlvely In the
first row of the plate 100 plof a stock solution of .

ifalicum ‘extiacts (200 pg/ml) and a solution of
cirsimarin (2 mg/ml) in 10 % DMSO were applied.
In the other wells 50 ! of Mueller Hinton or
Sabouraud dextrose broth containing Tween 8010 a
total concentration of 0.5 % (v/v) was added for
analysts of the extracts,- From the first row test
wells a volume of 50 jul was transferred into -the
secorid row wells. Thereafter, from the second to

‘the twelfth well a volume of 50 rl of scalar dilution

was fransferred. Then, to each well 10 wl of
indicator solution (prepared by dlssolvmg reésazurin
in sterile-distilled water) and 30 ul of nutrient broth

‘was added. Finally, to edch well 10 pl-6f bacterial

suspensm'n (106 CFU/ml) and wyeast spore
suspension (3x104 CFU/ml) were added. Amracin
(tetracycline hydrochloride) and ketoconazole were
used as positive: control for the test bacteria and
yeast, respectively. The. plates were wrapped
loosely ‘with cling film to. ensure that bacteria did

not become dehydrated. The plates were prepared

m triplicate-and incubated at 37 °C for 24 h for the:
bacteria and 48 h for the yeast. Mean MIC (i = 3)
for the fest extracts and standard drugs were taken.

For the determination of MBC, a portion of liquid
{5 W) from each piate well that extibited no growth
was taken and then incubated at 37 °C for 24 h. The
lowest concentration that revealed no visibie
bacierial growth after subculturing was taken as
MBC.

Measurement. of cyfotoxic activity by MTT assay

Determinations of cytotoxic activity were done
MTT -assay (3-[4,5-
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dimethyithiazol-2-yl-2,5  diphenyl tetrazolium
bromide test). The following cell lines were used:
Hep2c (cell line derived from human cervix
carcinom), RD ({(celi line derived from human
thabdomyosarcom), and L20OB (céll line. derived
from mouse fibroblast carcinom). Using 96-well
cell culture plates; the cells were seeded in nutrient
medium (mmlmum essential medium—MEM} and
grown at 37 % C in humidified atmosphere for 24 h,
After completing 24 h of incubation ‘the medium
was replaced with 100 ml of medium with different
concentrations -of extracts of the test plant (25, .50,
100, 250, 500, 750 and Y000 pg/ml). Centrol cells
were added to fresh medium without the extract.
After incubation of the cell extracts. MTT was
added (to a finai cencentration of 5 mg/mi PBS) to
each. well, and the plate was incubated for 24 h at
37° C. Coloted formazan crystals generated were
dissolved with 150 nmil of DMSQ. The absorbance
was measured at. 570 nm on a microplate reader.
The percentage of viable cells was determined as
the ratio of absorbance of treated cells and control
cells. multiplied by 100. Experiments as those using
MTT [3-(4.5-dimethylthiazol-2-y1)-2,5-
diphenyltetrazolium brorhide] are based on ‘the
ability of the viable cells to dissolve the tetrazolium
salt. 1Cso concentration was defined as the
concentration of an agent inhibiting cell survival by
50%, compated ‘with a vehicie-treated control. The
fesults- of the measurements were. expressed as.the
percentage of positive control growth taking -the
Cis-DDP used in positive control wells as 100 %
growth [31-33]. All experiments were done in
triplicate.
Statistical analysis

The results were subjected to a odne-factor
analysis of variance (extracts), and the.significance
of differences was computed by the LSD test. The
results of antioxidant activity are presented as
means + standard. deviations of three analytical
determinations.

RESULTS:

The results of total phenolics, flavonoids and
tafinin content of various extracts of the plant £,
italicum are presenied in Table 1. The phenolic
contents in the éthano! (109.15£0.51 mg GA/g},
chioroform (105:22%0,07 mg GA/g) and acetone
extract (104,39:+0.18 mg’ GA/g) were higher than
the phenolic ‘contents in the ethyl acetate -and
petroledm  .extract.  Statistically  significant

differences in the concentrations of total phenolics:

arc between chloroform and ethanol extracts in
comparison to the ethy! acetate and petroleum ether

extracts. The highest flavonoid contents were in the
ethanol (25.16£0.19 mg RU/g) and petroleum ether
extracts  {25.03+0.29 mg RU/g). Statistically
significant differences in the concentrations of
flavonoids were between petroleum éther and
ethanol extracts in comparison to the chioroform
extract. The tannin contents' ranged from
75.44+0.26° to 79.60:0.18 mg GA/g in the
chloroform extract (79; :60+0.18 mg GA/g) and the
acetone extract (79.43£0.20 mg GA/g) had the
highest vaiue of® tannins. ‘Statistically significant
differences in the concentrations of tannins were.
between chloroform and aceforie exfracts in
camparison to the other examined extracts.

Table 1. Total phenolics, flavenoids and tannins
coritent in the various extracts of the plant £ #talicury

‘Extracts of E. T.phénolics Flavonoids  Tannins
dtalicum___ (mgGA/g)  (mgRU/gY  (mgGA/g)
Chicroform. 105.2240.076 23.20£0.51b 79:6040,18a
Et, acetate  97.10+0.25¢ 24.09+£0.60ab 78.18+0.38b
Ethanel  109.15+0.51a 25.16+0.19a 75.97+0.34c
Acetone  104.39+0.18b:24.11£0.06ab 79.43+0.20a
Petr, ether  93.02+0.38d 25.03+0.29a 75.44+0:26¢

Statistically - significant difference for the level
of 0.05% is shown by the letter next to the
concentration  value {(compared to  extract
employed). With the same letters that difference is

not. significant. If the lettérs are different, the

differerice is significant. Several methods were used
to determine the antioxidant activity of the tested
extracts - Table 2. The values. of total antioxidant
capacity ranged. from 86:09+1.40 ug AA/g 1o
97.31£0.69 #g -AAlg, and ethanol extract
(97.314£0.69 pug AA/g) and chioroform extract
(95.22+078 pg AA/g) had the highest values of
totdl antioxidant capacity. The acetone extract
(42.54+1.13 pg/ml ICs0) and chloroform extract
(43.29£1.20 pg/ml ICs0) displayed the highest lipid
peroxidation inhibition. The ethanol extract
(61:55%0.79 pg/ml [Cspy and the acetone extract.

(62.15+0:27 pg/ml ICs0) had the highest hydroxyt

radical scavenging activily. The acetone extract had
the highest DPPH scavenging activity (62 46+0.66
pg/ml ICso)

HPLC analysis of the phenoli¢ componerits from’
vatious extract of the plant £ #alicum enabled the
identification of 9 compounds (TFable 3). The
petroleum ether extract had the highest number of
identified compounds, followed by the acetone
extract, the ethanol extract, the ethy| acetate extract
and the chloroform extract. Among the identified

cconstituents, rosmarinic: acid, chiorogenic. acid, p-

hydroxybenzeic acid and iutin were found as.

major components in the tested extracts,
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‘Table 2. Total antioxidant capacity, inhibitory activity against lipid peroxidation, hydroxyl radical and DPPH

scavenging activity of the plant £. italicum

N . Hydroxyl
: i Inhibition activity .
Extracts of Total ".an.tlgf?!dam against _ radlf.:a‘l DPPH
E. italicum | (:ﬁi é) i psd-p-groxi!d_ati‘on scz:gﬁ%“g (wg/ml)
Chloroform 95.2240.78 43.29+1.20 63.00+0.98 65.07+1.02
Et. acetate 93.12+0.55 47.26£1,12 65.37+0.68 66.00+0.92-
Ethanol 97.31+0.69 44.56+1.29. 61.55£0.79 63.59:0.48
Acétone 94.15+0.78 42.54+1.13 62.15x0.27 62.46+0.66.
Petr. ethet 86.09+1.40 49.36+1.10 70.16+0.78 71.79+0.89
Gallic acid - 255/43+£11:68 59.14%1.10 3.79+0.69
Ascorb.acid - > 1000 160.55+2.31 6.05+0.34
BHT' - 1.00£0.23 33.9240.79 15.61+1.26
a-Tocopherol. - 0.48:+0.05 - =
Table 3. HPLC analysis of the plant E. fialicitin
_ e _ Ethyl :
Compound/ Petroleum ether Chloroform Acetone. acetute Ethano}
Sample: {mg/g) (mg/g) (mg/g) (mg/e) (ing/g)
Protocatehuic acid
p-Hydroxybenzoic acid 9143 1,468 4:865 1.930
Caffeic acid
Vanilli¢ acid _ _
Chlorogenic-acid 10.776 1.915 1.293.
Syringic acid
p-Coumaric acid _ _
Ferulic acid. 0.928 0.408 0.519 0.346
Synapic-acid
Rutin 6.024 6.080 4.920. 9.091 10.739

Lateolin-glycine 2.542 0.748 0.626

Apigenin-glyci ne.

Rosmarinic acid 44.134 1.632 12,131 2.494 8452
Quercetin 0.887 0.581 1.006 0.879 0.902
Luteolin
Naringenin 0.244 0.371 0411

Caempherol 0729 0.287 0.985 0.919 0.927
Apigenin
> 75.163 10,700 27.466 13,383 25626

Antimicrobial activity was tested using the broth
-dilution procedure for determination of minimum
inhibitory: concentration (MIC). MICs were

determined against seventeen strains of bacieria,
anid the antifuhgal activity was tested against

Aspergillus niger and Candida albicans - Table 4.
The tested exiracis showed strong antimicrobial

activity against Gramm-positive, Gramm-negative-

‘bacteria and fungi. MIC of the ethyl acetate extract

for Escherichia coli ATCC 8739, Proteus vulgaris

ATCC 13315, Citrobacter freundii ATCC 43864
wete 3.91 pg/ ml, and for Listeria inocuu ATCC

33090, Lisieria monocytogenes ATCC. 19112,
Enrerococeus faeciuin ATCC 6057 and Aspergillus

niger ATCC 16404 were 7.81 pg/ ml. MIC5s of the
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petroleum ether extract were 3.91 upg/ ml for
Proteus mirabilis ATCC 35659, Enterobacter
aerogenes ATCC 13048 and Aspergillus niger
ATCC 16404, and MIC for Listeria ivanovii
ATCC 19119, Enterococcus faecalis ATCC 29212
and Staphylococcus saprophiticus ATCC 15035
were 7.81 pg/ml. MIC of the acetone extract were
3.91 pg/mi for Salmoneiia enteritidis ATCC. 13076,
and 7.81 pug/ml for Escherichia coli ATCC 8739,
Klebsiella: pnewmoniae ATCC 13883, Proteus
vulgaris ATCC 13315, Enterococcus faecium
ATCC 6057 and Candida albicans ATCC 10231,
MIC: of ethanel extract were 3.91 ug/ml for
Salmonella  Typhimrium  ATCC 14028 and
Staphylococcus. aureus ATCC 25923, and. for '
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Table 4. MIC/MBC values (ug/ ml) of E italicum plant extracts

MIC/MBC (ug/ ml)
Bacteri Ethanol Ethylacetate  Chloroforin Petroleum Acetone  Amracin Ketoconazole
actena extract extract extract ether extract extract
Proteus mirabilis  250.00/300,00 125.00/250.00 7.81/15.625  3.91/7.82 62.5/125.00 0.49 B
Escherichia coli  62.5/125.00  3.91/7.82  15.625/3125 3125625 7.81/15625 (.97 -
Klebsiella 125.00/250.00 31.25/62.5  3.91/7.82  62.5/125.00 7.81/15.625 0:49 -
pheumoniae .
Proteus vulgaris  250.00/500.00 3:91/7.82  125.00/250.00 62.5/125.00° 7.81/15:625 0.49 -
Salmonelia enteritidis 1.81/15:625 31.25/62.5  62.5/125.00 125.00/250.00. 3.91/7.82  0.49 -
Enterobacter |5 63513125 62.5/125.00  31.25/62.5  391/7.83 125.00/250.00 0.97 .
_ aerogenes o o N
Citrobacter freundii  31.25/62.5  3.51/7.82  125.00/250.00. 62.5/125.00 .500,00/1000 0,49 -
Salmoneila 3.91/7.82  125.00/250:00 7.81/15:625 31.25/62.5 125.00/250.00 0:49 -
Dyphimrivm
Pseudomonas 5 g5 605 6250125.00°  3.91/7.82  125.00/250.00250.00/500.00 0.97 -
aerzrgmosa- . . ] )
Listerig ivanovii  125.00/250:00. 31.25/62.5 250.00/500.00 7:81/15:625 62.5/125.00 0.97 -
Listeria inccu 31,25/62.5  7.81/15.625 125.00/250.00 500.00/1000 62.5/12500 0.49 -
Enterocaccus faecalis 125.00/250.00 31.25/62.5 250.00/500.00 7.81/15.625. 62.5/125.00 0.97 -
Listeria 31.25/62.5  7.81/15.625 125.00/250.00 500.00/1000 62.5/125.00 0.97 -
monocytogenes o _ _ _ _ o _ _
Bacillus spicizenii  7:81/15.625 3125/62.5 125.00/250.00 62.5/125.00 31.25/625 097 -
Enferococcus faecium 62:5/425.000 781/15.625 31.25/62.5 15.625/31.25 7.81/15.625 049 =
““f’:ﬁfgfg‘““ 3917782 62.5/125.00 7.81/15.625 125.00/250.00 15.625/3125 097 .
Staphylgcoceus s 10500 155.00/250.00 3125/62.5 781715625 31256625 097 §
saprophificus T _ _ -
dspergillus niger  3125/62.5  7.81/15.625 15.625/31.25 391/7.82  62:5/125.00 - 0.97
Candida albicans __15.625/31.25  31.25/62.5  500.00/1000  31.25/62.5 7.81/15.625 - 195
Salmonella enteritidis ATCC 13076, Pséudomovias (RD), cell line derived from human cervix

aeruginosa ATCC 27853, Bacillus spieizenii
ATCC 6633 MIC values were 7.81 pg/ml. MIC of
chloroform extract were 3.91 pg/ml for Klebsiella
preumoniae ATCC 13883 and Psendomonas
aeruginosg ATCC 27853, and ‘7.81 pg/m! for
Protens mirabilis ATCC 35659,  Salmonella
Typhimurivm ATCC 14028 and Staphylococcus
aureus ATCC 25923. The results of MBC are
shown in Table 4. The MBC values ranged from
7.82 ug/ml to 1000 pug/ml. The lowest MBC values
7.82 pg/ml had the ethyl acetate -extract for
Escherichia coli ATCC 8739, Proteus wulgaris
ATCC 13315, Citrobacter: freundii ATCC 43864,
the petroleim ether extract for Proteus mirabilis
ATCC 35659, Enterobacter aerogenes ATCC
13048 and Aspergillus niger ATCC 16404, ‘the
acetone. extract for Salmonélla enteritidis ATCC
13076, the ethanol extract for Salmonella
Typhimurium ATCC 14028 and Staphylocaccus
awreus: ATCC 25923, and chlofoform extract for
Klebsiella  preumoniae ATCC 13883 and
Pseudomonas aeruginosa ATCC 27853,
Determinations of ¢ytotoxic activity were done
according to the MTT assay on the three cell lines:
cell line derived from hurnan rhabdomyosarcom

carcinom (Hep2e) and cell line from mouse
fibroblast. carcinom. (L20B) - Table 5. The ICs
values of cytotoxic activity of the tested extracts
ranged from 87.30 +4.09 pg/ml to 172.52+2.44
pg/mi. The- chloroforin (87.30£4.09 pg/ml) and
acetoné exfracts of plant (91.56+2.31 pg/ml)
showed the best cytotoxic activity on L20B cells.
The ethanol and acetone plant extracts significantly
influenced Hep 2¢, the petroleum ether extract
significantly influénced RD cells and the
chloroform and acetone extracts  significantly
influgnced L20B cells.

Table 5. Cytotoxic activities (ug/ml)} of Echium
italicum plant extracts

Extract Hep 2¢ RD 1208

129.70+2.04b
158.4240.36a
121.48+0.85¢
122.37£1.47¢
162.:80+2:14a

161.5610.43b. -37.30£4.09¢
173.61%1.30a 137.36:0.53b
172.5242.44a 133.20+0.04b
162.35£0.28b 91.56+2.31¢
106.59+1.21c 146.33+0.76a

Chloroform
Et. acetate
Ethanol
Acetone
Petr. ether
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DISCUSSION

Phenolic compounds are a major class of pl'ant.
secondary metabolites. These compounds represent

an important componerit of human diets and -exhibit
4 wide range of biological effects, including.
antioxidant, antimutagenie, and antlcarcmogemc
effects. The pheriolic contents: in ‘the ethanol,
chloroform and acetone extracts were. hi gherthah in
the. ethyl acetate and petroléum extracts. The
[ughest total ‘phenolic contents of the plant £
italicum were found in the ethanol extrast. The
highest flavonioid content was in the ethanol extract
and the highest tannin contents in the chloroform
and acetone exiracts; The study of total phenolic
and flavonoid contents obtained from the. ethanol
extract of roots and herbs. of E. italicun L. [34]
showed a lower phenolics content and a higher

flavonoid content thasi cur study. This. can be

related to the type of solvent and the ‘period of
collecting the plants (in June), which'is consistent
with the results.obtained by Meddini [3 5] that at the
ﬂowermg stage the plant has .a higher' level of
phenolic compounds than at the vegetative stage.
Bano et ai. [36] have shown that the amount of
polyphenols ‘in plants and their antioxidant
activities depend on both biological factors
(genotype, organ andontogeny) and edaphic. and
environmental (temperature, sallmty, water Stress

and light iritensity) conditions. The solubility of

phenglic compounds is governed by the type of
solvent  (polarity) used, the degree of
polymerization of phenols and their intetaction
[37]. The content of total phenolics is in positive
correlation with the total antioxidant capacity.
These results were consistent -with the findings. of
various research groups, who reported positive
correlations’ between total phenolic content and:
antioxidait activity [38, 39].

The -acetone extract displayed the lnghest lipid
perox1dauon inhibition, followed by the chloroform
and ethanol extracts. The results of hydroxyl radical
'scavenging activity of the various extracts of the
plant E. italicum showed that the ethanol extract
had the highest ICso value, followed by the acetone
extract and the chloroform extract. The DPPH
scavenging activity in the various extracts of the
plant E. italicum showed that the acetone extract
had the highest activity ICso, followed by the
ethanol extract and chloroform -extract. Previous
studies showed that concentration-response is
related to the DPPH scavenging activity, ahd an
increase in the concentration of extract. is
synonymous with an increase in scavenging
capacity [34]. Many researchers reported  an
influénce of different extaction techniques on the
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content of natural antioxidants in the extracts [40,
41}. Efficiency of solvents and methods is strong]y
dependent on ‘the plant matrix used [41-43].
Solvents such ‘&3 methanol, ethanol, acetone,
propanol and ethyl acetate have been commonty
used for the extraction’ of phenolics from fresh

_products [42, 43].

HPLC analysis of the phenolic components from
various extracts of the plant E, italicum énabied. the
identification of 9 compounds. Among the
identified constituents, rosmarinic acid;
chlorogenic acid, p-hydroxybenzoic acid -and rutin
were determined as major ‘components in the fesied
extracts. -Rosmarinic. a¢id and rutin have been
reported to have.strong aritioxidant properties -and

also antidiabetic, antithrombotic, antiinflammatory

and. anticarcinogenic activity [44 45]. Bouayed et
al. [46] have found that chlorogenic acid has
anxiolytie-and antioxidant activity.

The -antibacterial activity of planis s
continuously” attracting global attenition [47]. The
antimicrobial activity may be due to the presence of
antioxidants in the extracts that have the potential
to prévent the activity of free radicals and reactive
oxygen species thus, helpmg in fighting disedses
caused by bacteria and other pathogens [48, 49].
All extracts expreéssed a certain level -of
antimicrobial activity with MIC values in the range
from 3.91 pg/ml to 500 ug/ml, which is considered
to be very good compared to standard antibiotics
amracin (for bacteria) and ketoconazole (for fungi).
The ethyl acetate. extract dieplayed the greatest
antimicrobial activity against Escherichia coli,
Proteus  vulgaris, Citrobacter  freundii, the
petroleum ether extract- against Proteus mirabilis,
Enterobacler aerogenes and Aspergillus niger, the
acetone extract - against Salmonella enierifidis; the
ethanol extract - against Salmoneélla Typhinnirium
and.Staphylocaccus aureus, the chloroform extract
- against Klebsielld preumoniae and Pseudomonas
aeruginosa; Qverdll, the antibacterial actl\nty of the
tested samples was noticeably higher against ‘the
growth of Gram-negative bacteria striins compared
to Gram-positive bactetia strains. The antimicrobial
activity ofthe  E.italicum oil was  studied
against Bacillus subtilis, Staphylococcus aureus,

Escherichia  eoli) Salmonella Typhinturium,
FPseudomonas aeruginosa, Aspergillus
niger and Candida albicans and  showed -a
pronounced concentration depenidenée ‘on  all

microorganisms tested [21]. The MBC values
ranged from 7.82 pupg/ml to 1000 ug/ml

Antimicrobial activity of the plant extracts might be,
explained by the synergistic or additive effects of

several ‘phytochemicals rather than arising from a
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DUTO-XUMHUUEH CHCTAB W BUOJIOI'MYHA AKTUBHOCT HA EKCTPAKTH OT
Echium itaticum L.
. W.JI. Bourkosry!, JIp.A. Ixyxkut?, 1.3, Mamkosuy?, JL.T. M’angnq‘i

Wineepcumem s Hamouno Capaeso, 3emedencxu gaxysmem, 71 123 Hamouro Capaeeo, Bocka u Xepyezosuria
?Ynusepcumem 6 Kpazyesay, Azponosunecku gaxyamem, Javax, Copbus

TTocTsitina Ha 23 woeMspi, 2016 r.; ripreTa Ba 28 roau, 2017 r,

(Pestome}

Llenta Ha Tasut pabota ¢ zia ce oucHE BHONOTHUHATE AKTUBHOCT Ha MeT Pa3uuHy excTpaKTa oT pactenuero Echium

italicum L. u fia ce onpenens Taxuua $uro-XviMideH chotas. Mimurans ca xpodopM, eTHRALETAT, ETAHO, RUETOH H
NeTposIeR eTep KATo PasTBopUTeNnt. CIIUPTHHAT excTpakT oT E. italicum e ¢ Hali-sHCOKO. cCoabPAaHHE Ha 06w QeHonn
1 IAEOHON AN, IOKATO EXCTPAKTHTE B XAOPODOPM 11 ALUETOH HMAT Hall-MHOTO TAHUHOBH BéwecTBa, Hikonko pastnany
METONA €3 H3TON3EAHU 33 ONPeReNAHETO HA aHTH-OKCHIAHTH2 aKTHBHOCT Ha MINWTRAHHTE €KCTPAKTH, KATO Te3H B

‘ETaHQN H aUeTOH AOKA3EAT Hal-sHcoka akrHsHocT. HPLC-aHann3bT nokazea, v¢ OCHOBHHTE CIJCHOHHH CheHHEHHA B

UINBTBAHKHTE EXCTPAKTH C2& POIMAPHHOBA, XJIQPOTEHOBA, p-XHAPOKCUGEHI0EHa KHCENKRHY H pyTHH. OnpejesHeTo Ha.
AHTH-MEKpODHATAZ "MM AKTUEHOCT € M3BBPLWIEHO 110 METONA HA MUKpOpaspexnaHdsTd, Pe3ynTatHTe oT oT
MHAKPOPAIPEKIARMATA €a. B Tpanuur oT 3,91 no 500 pg/ml. OnpenensHeTo Ha UMTO-TOKCHHUHATZ -AKTHBHOCT ¢a
H3BEpLIEHO A0 MeToma MTT BEDpXY HOBELIKH KieTKM Ha pabpomuocapkoma (RD), KNETbYHA MHHUA OT MOBEMKH

KaplMHOM HA MATOYHATA WIMiIKA {Hech) H KICTBYHA JHBAS OT KAPUWHOM Ha muily $uSpornactr (LZOB)

HacnepsaneTo Buylzand, He HICNSABAHHTE SKCTPAKTH OT par:reﬂﬂero E. italicum L. Moxe Aa TOCTYXaT Kato
HITOYHHIH Hat ARTHOKCHARHTH H aHTHOHOTHYHN aréHTH.
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brorpaduja

Hparyrna A. Byxuh je polen 28. HosemGpa 1952. ronnue y Marteniesy (Konanus,
Ipwa Fopa). OcHoBHY urkomy u TUMHA3H]y TTPHPOIMO - MaTeMATHYKOL CMepa 3aBpIIvo je v
VBanrpamy (Bepaue) y Lpnoj Topu. TIpHpOIHO MaTeMATHIKY axynrer y Hosom Caxy,
rpyna Gronoruja, ymmeao je 1972. rommwe, Ja OH Ha ucroM Ammwiommpao 1976. rofuue,
ON0PAHUBINK JHIUIOMCKH pa »AucTprOynrja jona asora, cymnopa, Qocdopa, karujyma,
KaIUAjyMa B MaTHE3IHjYMa Y JIHCTY KYKypysa (Zea mays)* unjoM je mspazom PYKOBOLHO
akazeMux npod. ap Munoje Capuh. Here ropuie je YHHCAO NOCTAHILIOMCKE CTYIMje Ha
IPYIH ,,3¢MIBHIITE ¥ HCXpaHa Bpaka®, noArpyma ,,-Mmcpoﬁﬁoﬂomja‘f, Tossonpuspengor
$axynera, Yausepaureray Hosom Cagy,.y3 eTunenamjcky noapmxy CHU3-a 3a Hayunu pan.
Bojsomure. Hakon 1rrio je nonoxuo cee upeaBuljeHe HCImTE,; O MEHTOPCTBOM Ipog. ap
3ope Capuh, YPanuo je M OnBpAHMO MATECTApPCKY Tedy "UnTepaktinja  usmeljy
KBAHTUTATHBHOI CacTapa aMOHAQHKATODA, aKTHBHOCTH IIPOHNECA aMOHH(QHKANuje u
'aKTHBHOCTH NPOTease U ypeaze" 1982, roqune.

JloKTOpexy muceprammjy ToX HazHBOM "Yruuaj saraljemoct: Bome pexe 3anande
‘MopaBe Ha KBanWTATMBEN W KBARTHTATHBHH CACTAR uxTHohayne" ypaguo je Tox
MEHTOPCTBOM -aKafeMukd, npod. ap Borocasa Commarosutia, u nery onbpanmo 12.05.1987.
rofuHe HA BerepuHapekoM dakyirery, Yuupepsutera y Beorpany.

Y wiisy ycaBpllasama, d 1o Tpenopyun npodecopa Munoja u 3ope Capuh, moxahao je
xype "TexHonoruja pexomGumuantie JJHK" ("Recombinant’ DNA  Technology") oz
PyKxoBOACTBOM mpodecopa Ilepu Xexera u3 Mnusecore, YCA (Parry Hacket, Department of
Genetic and Cell Biology, University of Minesota, St. Paul). Ocum TOra, GOopaBuc jey
JlaGoparopuji 33 TeHeTHKY VIHCTHTYT2 32 KyKypys v 3eMmyH lossy, pamehy Ha ymuOXaBamY
GaxTepmja U H30MALM{K W AHANH3H AHK, xao u. vy nexonuxo HayYHHUX HHCTHTYUHja ¥
Tosramy - Ilomcka (Institute of Biochemistry, Institute of Microbiology, University of
Agriculturae, Insitute of Bioorganic Chemistry Polish Academy of Siences), Mockeu —
Pycuja  (maGopatopujama mrect pasiuanTHX Katenapa 3a MHKPOOHONOrHjy Mockoscxor
ApKABHOT yHuBep3uTera "JoMoHOCOB" 1 nabopaToprjama 3a Muxpobuonornjy Mockorcice
TOJBOTIPUBPEIHE  AKAZEMHje "Tumupjaszes"), Ilnopausy - Byrapcka. (rabopatopuju 3a
MHpxoGuonorrjy Ilossonpuspenye. akafemuje y Ilnopausy) m Coduju - Byrapcka
(maSopatopmju 3a MuicpoGLOTOrH]y ArpoHoMckor (hakynrera, YHuBep3uTeTA 32 WIYMapCTRO
y Cotuju.

Ha Arpomomcxom daxynrery y Yauxy, Vuupepsurera y Kparyijepmy, 3amocmio ce
1979. ronune Ha MecTy acmcTenTa IpHIpPaBHHKA 3a IIPEAMET AHATOMHja tuznonoruja
nomalinX JKEBOTHERS, g2 6u HaKOH MarucTpupama 6o u3abpad 3a aCHCTEHTA U Ha npeMeTy
MuxpoSuonornja. ¥ 3pame mouenta uzaGpan je. 1988. roune, BaHpeaHor mpodecopa 1992,
TOIHUHE, a 38 PEROBHOT mpodecipa, 3a npeamer MukpoGuonorija, usabpan je 1997. roune.
Hakon ysohema Hoeor crymmjckor Tnporpama moj HasuroMm “Texronoruja ITOJEOIPUBPETHAX:
¥ npexpaMOeHnx mpousBosa”, Gupan je u 3a peZloBHOT npodecopa Ha npeamery Ommnta u
HHAYCTpHjCKa MukpoOHonornja (2000 roxume). Hope',u pagHor aHraxopama Ha
ATpoHOMCKOM Gaxynrery y Yauxy, npod. zp Hparyrun A. Byxnh uasomno je HACTABY M3
npeamera  MukpoGuonornja mwa Opcexy 3a fuonornjy [IM® vy Foaropunm u
Hospoupuapenuom dakxynrery y Ycrounom Capajesy, xao u ua npeaMetuma Muaycrpujcka
MHKpobuosoruja u Exomomxka MHKpoOHonOTHja HA TexHonomko-Merarypmxom haxyntety
y Tloxropunu; a noTom u wacTasy w3 Huanycerpujexe MUKpPOOMONIOTHJE CA TeHETHKOM Ha
TexnonomKoM thaxynrery y 3popuriky (Penybimuxa Cpucxa). Ha o6a (baxynrera,



Vuusepsurera Lpre Tope y [lofirophmny, GHO je aHraXOBaH Ha IOCTANILIOMCKIM CTyAujamMa
(v HacTasy 32 npepMere MeTone uspage Hay4qHOTr pafia; MAKpoGHONIOruja seMipHIITa, Bojge
W BasfyXa; Exononika muxpoGuonoruja; HHﬂycrpuj_cr(a MHEKPOOHONOrHja, Kao H y
MEHTOPCTBY 34 IeCET MarucCTapcKux T'eaa).

Ipod. ap dparytum A. Byxuh obapmao je Gymxmnjy IPOJIeKaHa 33 HACTABY Ha
Arponomckonm axyrrery y Yauxy y npa MaHzata, ox 1988 - 1990, u ox 1996 - 1992,
TomHHe, @ Y Ieprofy on 21.09.1990. no 22.09.1991. roxwue Guo je BpmMNam Ay)HOCTH
ACKaHa, a 3aTUM y Tpu MadnaTa o 1994 - 1996., ox 1996- 1998. w ox 1998 - 2000. IOIUHE
o6aBibac je (yHKUHjy Dexanma ArpoHOMCKOr dakynrera y Yauky, V neproxy on 2004 -
2006. rogune 06aBisao je My»HoCT HpopekTopa 3a mMel YyHapoNHy capanmy, a ox 2006 - 2009,
TOAKMHS NPOPEKTOPa 34 HAYUHO-WCTPAKUBAUKH paj H: pa3sBoj YHHBep3HTeTa v Kparyjerny.

3a mepuOI 04 ceflaMm TOAMHA, KOJIHKO Jje obapmac. GyHKUH]Y nexana Arponomckor
daxymrera y Yauky, ndo je orpoman AONPHHOC CBEYKYITHOM YHAIpehery KBanuTeTa pasa u
adupManuji akyiaTeTa Kako y 3eMIbi, Tako 'y HHOCTpaHcTBy. Ilo HPBY ITYT, OF OCHABAKE
ArporomMckor daxynrera, npod. ap [paryrmm A. Byxuh popmupac je Exomommjy
dakynTeTa ca ormeiuuM M SAYKALHOHUM 3aCalMMa H y9ecTBOBAO y HaGaBIY HEOTXOAHS
ITOJEONPUBPEHE _Me;XaHmaque_, ‘OCHOBAO jé. HayYHO-CTPYYIHH CKYIl IOA Ha3HBOM-__,_,3HM'cI<a
1Ko 38 arposoMe” (cana "CaseroBame o buorexnonormju"), yuecTonao je 'y bopmupamy
¥ M371aBamby CTYACHTICKOT MrcTd "Kynrop", ocHOBAO je ,CMoTpy HayuHMX panioBa cTymeHala
arpoHoMuje ca MehyHApOIHUM yuemnhem®, ocHUBAY je W TNasHE M OAFOBOPHY YPEIHUK.
HayuHor dacormca Acta Agriculturde Serbica, ca MeljyHApOIHIM penaKumonsM onGopom,
H3flaje C& Ha CHIVIECKOM [Ee3UKy # pasmemyje ¢a Behium 6pojem momahux u CTPaHHX.
Yacomuca.

Y4ecrroBao je y yropapaisy IIOCNOBHO-TEXHUMKE CADANEE Ca  IPUBPEIHHM
OpraHu3auujamMa y -obnacta HO/BOTIPUBPENHE NPOU3BOILE K npepane. Opranuzosac je
TpeNaBatha 32 NOoJEONPUBPEHe nponssobaye Ha mupem moapydjy Henrpanse @ 3anamue
Cpbuje. VuecrBorao je y mapanu Crparersje pazsoja Mopasuuxor okpyra kao u JPYTUM
TIOCTIOBHMA KO U CY OJ] 3HAUAja 3a dakysTeT 1 LAPY JPYINTBEHY 3ajeMHHLLY.

Yemoctasuo je melhyHaposHy capammy ATpOHOMGKOD daxynrera y Yauxy ca
OpojHEM HaydHiM mECTHTYNMjama u3 HHOCTpaHcTBa. DopMupac je mabopatopujy za
MHKPOOHONOTHjY HA ArpoHOMCKOM Gaxynrery y Uauxy u nomarao (opMHpame
MUKpoOHosomke naGoparopuje Ha [IM® y Tlogropuun, xoje cy mel mame sanaxeHe
pesynrate. OprammsoBao je¢ MOCTIMIIOMCKE CIylluje paHTa chnemujammaugje
MArHCTpatype 3a podit Muxpobuooruja Ba ATpoHOMcKOM axynrery y Yauky.

O6abmajyhin (ymnmje OpopexTopa 3a Meljynapoiuy capanmmy u IIpOpeKTopa 3a
HAYTHO-UCTPAKUBAYKA PaZi ¥ PasBoj YHHBEpP3UTETA y Kparyjesuy nompureo Jje sHagajnoj
MelyHaponnoj adupmarjn YHUBEp3HTET2 M YTUIEO je na ce nobosklajy yeIoBd 3a
obaBIbarse HAYYHO-UCTPAIKUBAUKOT ¥ YMETHAUKOT pana Ha YHuusepsutery y Kparyjermy.

Bro je wman penaxumonor onGopa wacomica Bulgarian Agticulturae SciencéNatura
Montenegrina u Menwopanzje 3CMIBHINTA, TpeAceHnK je Haumonammor penaknuomor-
oabopa Cpbuje 3a meljyuaponun waconue Journal of Central European of Agriculturae,
WIAH PENaKIUOHOT 060pa “Uacomuca »L3BeCTIAY Pyckor apsxaBHOT Iomoupuspenuor
VYuusepsuarera -MCXA | um. K. A, Tumupjazes™ Buo je unan Usepmmor oa6opa Jpymrea
MEKpoOHosIora Jyrocnasuje,. Yipassor onfopa Capesa MOJLONPHBPEARNX HHKEHEpa U
Texagyapa CpGuje, Ckynnrruge u Ynpasgor opGopa Peruaouanme NPUBpEHE KOMOpPE
Kpameso, Casera MunrcTpa 3a NOJEOTNPUBPEAY, WYMapCIRO H 'BONONIPHUBPERY, Hayuno-
HactasHor beha i Ckymurune Vuuvepsatera y Kparyjeswy, Komucuje 3a xemuiy, xemujcxo
MIDKEECPCTBO 1 GHOTeXHONOrHjy VHuBepsuTera y Kparyjesiry, Penaxaonor onbopa: sa
usnasame Miyctposane nybimxanuje o Yuupépsutery y Kparyjesuy, Penaiaimonor ox6opa



33 u3zaBame. "Criomenure Yuupepsurera y Kparyjepiry” (noBoziom 30 TomHHA HeroBor
pana), bubmorpaduje HayyHMX panoBa HACTABHMKA W capanuuka, unaH Pagxe rpyne aa
yTBpHBAbe KPHTEPH]yMa 32 M3GOP HACTABHHKA capanunka Vrusepsurera y Kparyjesiy,
wian Hayguor seha LenTpa 3a nayuna uctpaknpama CAHY n Yuupepszureta y Kparyj eBLy
n Haywmo-macrasmor Beha Llewtpa 3a HuTEp- u MYIOTHIUCUMIIIHHADHE CTYIMje H
HCTpa)KHBaa YHUBep3uTeTa y Kparyjesuy, wian pamze Tpyne 3a CEH30PCKa UCONTHBAKRA
Texnnuxor xomurera 3a maGoparopuje P. Cpbuje. Uran Je pemaxumoRoOr 0n6opa OubNHOTEKE
Specialis sanyxGune Annpejesui (on 03.04.2007), a. ox oxro6pa 2010. TOUHHE WIAH je
Cenara Vaugepsutera y Kparyjesmy. Ocum Ttora, 6io je TPEACSOHYK M NOTIPENCETHAK
OPraHH3ALYMOHOT 0AG0Pa, MONEPATOP HAM PYKOBOJHIAAL CeKIMja Ha OPOjHHM CTpaHuM u
Jovahny zaydHEM cKynoemMa. Penensupao je BENUKH Opoj HAYYHHX PajoBa, MoHorpaduja,
YUOEHHKA, IPUPYTHUKA H PANOBA U3 obnacTu GeneTpuctuKe. '

TTo mosmsy je xpikao TpenaBarma a Kateapwn 3a Guonoryjy semmpuira MocKoBeKor
JPIABHOr YHHBEPIATETA "Jlomorocos", #a Karenpu 3a mmkpobuonorujy Pyckor ApP3aBHOT"
TOJBOIPUBPENHOT YHHBepiuTeTa — MCXA - "Tumupjases”, na Karenpu za MHEPOOUONOrujy
lomonpuspenne axagemuje y I[Inoszusy, y Wueraryty sa mukpeGuonorujy Byrapcke
aKajeMHie Hayka, Ha ATPOHOMCKOM. dakyxireTy, YHUBEp3UTETa 3@ HIYMapeTBO Y Cotmju
HTI,

Buo je meHtop wam wiaH Kommcmje 3a oxfpany 33 junnomcka pama, 9
CHCLMjATHCTHYKEX PafoBa, 16 Marmcrapexkux Tesa, 7 macTep pagoBa # 13 mokTopcxHX
IHcCepTaIHja Koje ‘¢ onOparseHe Ha ATPOHOMCKOM daxynrery y Yauky, Ilossonpuspeaom
daxynrery y Beorpany, Tlomonpmspeizom u Texuomomcom daxynrery y Hosom Cany u ma
Oncenuma 3a Gronorujy IIM® y Kparyjesmy u ITosropam.

YuecTBOBAO' j& Ha BENHMKOM GpOJy HAYYHHX CKYIIOEA Y 3€MJBPH ¥ MHOCTPAHCTRY Ca
HaydHuM caommTersuMa. JIo cama je caMoCTAHO WM y capagmin ca JPYTHEM ayTopuMa
objasuo 298 HayuHHX pajoBa # CaommTema, 17 moxorpadinja, 10 yubenuxa, deTupu
TMpPaKTHKYMa H TPH NpHpyunnKa. Haydauw pamosu cy My IITAMIITAHE Y BEJTHKOM Opojy
-AomalinX W CTpanux HayYHHX Yacomuca, Kao ¥ y 300pHHmMMA panoBa ca Tomalnx ¥
MehyHapoHHX HAYYHHX cKymoBa. Kao PYKOBOAMSIAN MIM CAapalHUK yYeCTBOB2O je ¥
péamsaukju asa Melyxaponsa o 17 pernyGomatKux i ‘PeraonanHux mpojexara, kao ¥ .Jpa
npojexTa Koje je (puHaHchpac Uentap 3a nayusa ucrpaxusama CAHY u YHuBep3HTETA Y
Kparyjesny, Omcek 3a GuoTexumuke Hayke. Pyxosoauian je mayunor tama Arporomckor
haxynrera Yumsepsurera y Kparyjesuy 3a peamuzanujy GHIATepaiHOr MpojeKTta H3mely
HP. Kene n Cpbuje ~ "Catacterisation of anti-dspergillus Savus compounds from
Zanthoxylum bungeanum. Maxim and Alpinia officinarum Hance". TOJIMHE, Y capanmu ca
Shanghai Jiao Tong University, China (2015/201 6).

OciioBia npeokynauuja y maydHom pany mpod: np Hparytuma A. Bywwha je
TIpOyHaBAkbe MUKPOOHONOIjE 3eMIBUING, BOJA U BasIyXa, IpUMEHA MUKPOOHUX Openapara y
1000JEINAY KBAMTETA W INOAHOCTH 3EMJBHINTA ¥ CBPXY HOBchama IIPHHOCA U KBAIMTETA
IIPOY3BOTA Ka0 U IPUMEHA MAKPOOPraHH3aMa Y SaIITHTH HHBOTHE Cpe/une, TuMe je Ipod. ap
Hparytur A. ‘Byxuh nao BEOMA 3HAYEjAH JOUPHHOC nomaho] u --Mebyﬁa'ponﬁoj Haylld H
TIPAKCH. ”

Ha npemior Mockoscke noronpuBpeaie akanemuje "K.A. Tamupjases” 23.03.1999.
ronuHe u3abpan je 3a akageMuKa Mebyraponie akagemuje HH(popMaTH3anwje, a 19.01.2001 .
TOHHE M 32 PE/IOBHOT WiaHa Pycke aKaneMuje IPHpOmHIX Hayka. [Ipod. ap Adparyrum A.
Byxuh je nobuthux smatie menasme Knnmenra Apkanjesmua Tumipjasesa 3a gonpuroc:
pasBojy TOJBONpPHBpENHE HAyKe | obpasoBawa on cTpane PenepanHor JPIKABHOT
0GpasoBHOr yAPYKErLa Pyckor apxasnor nossonpuspenuor yHHBep3uTeTa — MCXA "K.A.
Tumupjasesa” (25.05.2009) u maxere Homompuepenuor daxynrera, YHusepsntera y



Heroumom Capajesy. 3a cBoj AonpuHOC pamy Bykose samyxGume y Beorpapy (2013.
TOIUHE) W EheHe MoApyXHULe y Yauky (2012, ropuse) noGuo je saxpanmuue. JoGHTHAK je
~AleteMbapcke Harpane® rpana Yawka zd obnact ynampehersa pa3sBOja HayKe, NpocBere u
kynrype (2014. ropume), n ,Byxose Harpaye”™ KynTypro npoceetre 3ajeguune Cpbuje
(2015.romuua). ' '
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Beorpan, 503..c1p. _

By, JT., Puctanosut, B. (2005): Xemuja u MUKpobHOnoruja sona. Manasay "Crwmoc"
H. Cag, 447. ctp. o

Bykuh, I, Jemues, B.T., Manguh, JL (2007): MuKpooprausmy u ‘AJITEPHATHBRHA
nowonpuBpesa. Byayhuocr, Hosu Cag, 154 erp.

“Byknh, JT., Jemues, B.T. (2007); Brotexnonorija 3emypUILITA. Bynyhnocer, Hoen Cap, 529
ctp. . UCBH 978-86-7780-113-7

Byxuh J1., Mauneh J1., Temaioruh Mapujana (2007): TexHoreny YTULA|H Ha 3ajeHule
3CMIBHILHNX. MUKPOOpPraHu3aMa. VHanpelje}be.-HOJBOr(pHBp_e,n_H_e TPOM3BOAE HA:KocoBy 1
Meroxuju (nornassse y Mosorpaduj n). Tlosonpuppenun (pakyrrer Hpuwtuna-Jemax, 8-
70. 1SBN 978-86-80737-13-3, COBISS.SR-ID 144875276 '
Byxih T, Munowesuh Topuna C6yrera,  Ilxpurap Mapuja (2008):
AepomukpoSuosiornja, Arporomere dakyrer Uastak, 188 crp. UCBH 978-86-87611-06-
I, COBISS.SR-TD 154547980 '

Bykuh II. Jemues B.T., Maumuh 1. (2011): Canurapua MUKpOGHOnOruja 3CMJbMITA,
Bymyhuocr, Hosu Cam, 502 ¢rp. Opnyka Hacrasho Hay4Hor seha- AFpOHOMQKQr
taxynrera 6p. 1194/10-V oz 08. 06. 2011., ISBN 978-86-87611-18-4, COBISS.SR-ID
185609228,

Dyrubt I, Bophesuh C., Manputi JI, Tpudynoruhi B. (2012): MuxpoBuonomxka
TpaHcopMALKja. OPraHCKMX CYNETPaTa, uena MoHOrpaduja, Arposomoxs dakyirer y
Hauxy, 232 crp. Onmyka Hacrasso maywsor seha Arponomerer daxynrera 6p.
3103/11-IX on 20. 12. 2011. rom, ISBN 978-86-87611-22-1, COBISS,SR-ID
188902924,
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318.

319.

320.
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322.

323.

324.

325.

bykuh x., Jemues B.T., Boplhesuh C., Tpudynoruh B., Mansjuh JI., [Temaicoprh’ M.
(2013): buopemenujanuja semmunira, UltaMnapuja "Byayhuoer” ITOO, Hosu Can,
207 ctp. UCEH 978-86-7780-113-7

Becwosuli C., Byxuh I, (2015): Bronporewropy y OpousBofmU XpaHe, ' ArPOHOMCKY
daxynrer y Yauxy, 372 crp. Onnyka HacTasro Haygnor seha ArpoHoMmckor
daxynreta 6p. 1465/41-VII oz 27. 06, 2014. roa ICGH 978-86-87611-34-4.

Byxuh JT., Manguh JL., Bophesuhi €. (2015): Muxpouonomia 1 duTOpeMenHjanja
sarajeHux 3eMibMIITA ¥ Boja. AFpOHOMCKM axysrer y Yauky, 294 crp. Opnyka
HactasHo Rayunor sefia ArpoHoMckor baxynrera 6p. 1465/41-VII op 27. 06. 2014,
roa ISBN 978-86-87611-38-2; LI 502.174:502:51/.52 579.66(075.8)

Bykuh [T, Mauguhi J. (2017); MuxpoSronowmko npewninhagame orhaganx BOAA,
Mznasay Arponomcku daxymrer y Yadky, 380 crp.

Beckopuli - Mopawanun C., Bykuh, J.A (2017): CapurapHa MuKpoSHONOrija,
Wzpasay Arponomekn axyntery Yauky, 398 citp. '
Byiuhi A, Jemuoes, B.T, Hyrumcxa, T, Cesmnxkaja, O. (2017); Exonomxa
Grorexnenoruja; Arporomexu dakynter, Jauax, 1615 ctp.

Yuobentitu:

Jemues, B.T., Bykuhi, A. [I:: MukpoBuonoruja. BojHON3IABAYKI 38501 — Beorpan, 2000,

eTp. 759.

Byxuh ., ['ajus C., Marasym M., Yomuh Jb.,, Manauh J1.(2000): MukpoGuonoruja
sona, HII [lpocseta  A.JT, Beorpan, 275 crp. Opnyka HacraBmo Hayumor Beha
Arporomckor daxyntera og.24. 03. 1999., u Hacrapo wayunor seha ITM® us Hosor
Cana oz 09. 03. 2000. rop., ISBN 86-07-01235-5, COBISS.SR-ID 82846220 : |
Byxuh, [T, Jemues; B.T. (2003): MuxpoGuonomika Suorexsonoruja. Mspasau "MepeTa”
Beorpag, 503. ctp. ICBH 86-7346-267-3; LTI 579-6 .

Dyxuh, AJL, Jemues, B.T.: Onmra u unaycrpujeka muxpobuonoruja, "Stylos”, Hosu
Can, 2004, cp. 397. Oanyxa Hacrasro gayuHor seha AFpoHOMCKOr (aKynTeTa y Haqiy

6p. 235 om 17.2. 2003., UCBH 86-7473-144-9.

“Bykuh, AJT, Bophesuh, C.! IpuponocnosHa MuxpoQuonoryja;, "Stylos", Hosn Cag,

2004, ctp, 179. _

‘Byxuh, JI., Pucranosuh, B. (2005): Xemuja ur mukpobuonordja Boxa. Mspasau: "Crunog”
H. Cag, 447, ctp. Onnyka HacraBHo HayuHor Beha ArpoHOMCKOr taxynrera og 14, 12.
2004., 1 Hacrasuo Hayuror sefia [Noswonpuspennor bakynrera'y ¢. Capajesy ox 1.
10. 2004. rom., ISBN 86-7473-205-4, COBISS.SR-ID 120743948,

Bykntt 1., Manmuh JI, Tewaxosuh M., Bophesuh C. (2009): Mukpobuomoruja
CTOMHE XpaHe, NoMOfIHW yHHBep3uTeTckn yubenuk, Bynyhuoer AJN 3a rpatuKy
nenarvoct, Hoew Cag, 111 crp. Opimka. HacTagHO Hayugor Beha ArpoHoMcKer:
baxynrera 6p. 236 oa 17. 02, 2003. rox., ISBN 978-86-7780-073-4, .COBISS:SR-ID
243420423.

Bytnh JI;, Mauanh JL (2012): Texaonorsija MukpoGuoncmicux NPOH3BOAa; YIOEHHUK,
HII Ipoceera a1 'y pectpyKkrypupamy, 306 crp. Opnyxa Hactarno mayyror seha
Arponomekor dakyntera 6p.3103/13-1X oa 20. 12. 2011. rox., ISBN 978-86-07-
01942-7, COBISS.SR-ID 189021452 '

Byxuh n., Jemuep B.T., Boplesuh C., Tpadyrositi B., Mauauh JI., Iemwaxosuhi M.
(2013): Buopemezujanuja semmnirta, IHrammapuja "Byayhinoct" JIOO, Hoeu Cag,

207 crp. UCBH 978-86-7780-113-7.



326. Bykwh, ., Manauh, JI, Béckosuh C. (2015): Ommra w usayerpujcka

MUKPOBHONOrHja: AFpOHOMCKH (aKkyiITeT y Yauxy, 608 ctp. ISBN 978-86-87611-33-7,

COBISS.SR-ID 212850188

Tipaxurymi:
327. Bykwuh 1. (1996): [IpaktuxyMm us MAxpoGuHenoryje, Uanasaun ATPOHOMCKH
(paxysrrer u Mndopmaturso n3nasauxo J. I "Yavareku rac” HCEH 85-
82107-06-6

328. Byxuh M., Mawmh JI Kpueoxaouh M., Hukuesuh C. (1999); [pakrikym wu3z
MuKpoGHonorrje. Manasay KIT Ipoceera, Beorpan, 238 ctp. Omiyka Hacrtaemo
Hayysor pela Arpowomckor (akynrera Gp. 290/16 og 24. 03. 1999, rog. UDK
579(075.8)(076); COBISS.SR-ID 79768588 ;

329. Byxuh JI,, Manmuh JL.(2003): Tpaktikym 13 Mukpobuonoruje. Usnasau "Crunocce” H.
Cap, 379. ctp. Onnyxa Hacrasno rayuner sehia. Arposomcior daxyntera 6p. 235 ox
17.02. 2003. ron. ISBN 86-7473-143-0; COBISS.SR-ID 109738508 ;

330. Byxuh [T, Mauguh JL. Cranojkosuh ‘A. (2010): Ipakrukym u3 MUKpoOHONOTH]e,
Hspasay Byayhdoer AJI. sa rpapuuky aenarwoct, Hosu Cag, 427. o1p. Omnyka
Hacrasno-nayuror seha Arporomckor daxyntera 6p. 966/9-VI ox 24. 05. 2010, rom.,
WICBH 978-86-7780-084-0; COBISS.SR-ID 256185607.

Hpupyunugu

331. Bykah 1., Maunuli I, Hemakouh M. (2006): MMpupyunux us MHKpoBHOnorKje.
Hspapay Byayhinocr A JT. 3a rpabuaky nenatoct, Hosu Can, 129 ¢rp. ISBN 86-7780-
028-x; COB'IS_S.SR;—ID_21607_8_343';

332. Byxuh I, Bophesuli. C., Mauguh 1., (2012): Tlpupyunux 3a pexde n3
MUKPOGHOAOTHje (nonymeHo u3flare). Bynyhroct - Hosu Cag, 163 c1p. ; _

333. Byxuh [, Bophesuh C., Tpudynosuh B., Mawupuh JI., Mapkoexh I'., Mawkosuh 1.,
Taunackoeuh C., Bprosuh ]I, (2013): Bronnaukamija u Ouotectipame saraljenocry.
2KHBOTHE cpenue, ,Byayhuoet® 00, H. Cag 337, ctp, ISBN 978-86-7780-130-4,
CIP 504.5(075.8).

3.6. Yuewlie y peanmsanuju npojexara

3:6.1. Meljyrapoxnu npojeicra

L. ITpoyuyaBame MoryliHoctH mnorehama asoTouKCaLHje KO JETYMHUHOZHUX |
HENEryMUHO3HUX Ousbaka y UUIBY 3a/J0B0JEABAma noTpeba y OPOTEAHCKO] XpaiH U CMamkerha

NpUMEHE MHHESPAIHAX a30THIX HyGpuBa.

3.6:2. IIpojexrn xoje je ¢puuancupaaa OcHopHa 3ajexuuia Hayke Permona
Kpameso:

2. Mrikpabuonoiuke KApaKTePHCTHKE 3eMIBHILTA IOIHHE: 3ananne Mopase U mixoBa
CH3HMCKA AKTHBHOCT: (pyKogoamnar); .

3. Yruuaj mMunepanHunx hyOpusa u crafwaxa Ha 6pojroct MUKpPOOpraHnzamMa u
'@H3MMCKY aKTHBHOCT 3eMJBHIITA (pykosogunan);



3.6.3. Iipojexrn Koje je dunancupao Munnceraperso 3a Hayky P. Cpouje:

4, Vrauaj pasmuuuTux gosa OdYTEYHOD CTajibaka M MUHEPATHHX hy6pusa Ha
MHUKDOGHONOUIKY H eH3HMCKY AKTHBHOCT 3EMJ/BHMINTA IOL PasmUYUTUM KynTypama y
Ionopeny (pyxosomunan);

5. IlpéyuaBame yTuuaja sarafjeHNX 3aMHBHUX BOAA Ha CHONOUIKY NpPOAYKTHRHOCT

“3CMJBHINTA ¥ KBAJIUTET IPUHOCA TIOJLONPUBPEAHKMX KYNTYpa (pyxopomunau);

6. VTHUA] HHAYCTPH]OKMX H KOMYHATHMX OTIAJHHX BOAA Ha (DHUIHUKO-XEMHjcKa U
OHONOMKA CBOjCTBA BAMKHHIUX TUNOBA 3EMJBHIITA Y AOINHY 3anague MopaBe n Ksanurer
TIPUHOCA NOJBOTIPHUBREAHNX KYNTypa (PYKOBOAMIALL);

7. Paseoj caspeMeniix TEXHONOTHjA Yy  [PUMEHH MHKpoOpraHusamMa 7y
TIOTEONIPUBPEAHR] TPOMIBONII (capanmu);

8. I'eneTuuka, dusronowka n exononika HCTPRXKHBAA HA. PATAPCKEM KyNTYpaMa;
noAnpojexat: Buonowka M exonouka HCTPAKMBAA KOPOBCKHY, JMBAICKUX W KPMHHX
6usbaka (capanuik);

9. Ipumena HoBHX TEXHONOMWKYX TOCTYNAKA ¥ OuyBamsy W MONPaBbalby 3eMJBHINTA:
H  Boga kopumheweMm gomahux CHPOBHHA M  PauMOHAIHUX. cucteMa ofpage U
XuapoMenropatnje (capaguuk);

10, C.4.1,36:307, Ilpumena- HOBHX TEXHOAGIUKHX NOCTYNAaKa .y OuyBamy H
[ONPABTLAILY 3eMIBUINTA K BONA KopumlieweM fomMahinx cuposuna i PalOHAIHIX CHETEMA
obpane u xunapomenuopauuje, 1995-1997:

1. 12M20, Ouyrame, sdirtura 4 kopymfieise deMIBHIITA o BOAZ Y TIPHPOMHUM
ArpOeKONOIIKEM YCNOBHMA 1 HaBoAmarawy, 1996-2000;

12. BTIL5.02:0513.8, TloSosmmame reneruuxor MOTeHIMjala M ycaBpmiaBamse
TEXHOJIOTH]E rajera KpMHHX Gumbaxa, 2002-2004;

I3, BTH.1.4.0.7181.5/1, Kapaxrepusauuja ¥ ypehewe semsmumta 323 TIPOM3ROHY
BHCOKOBPEAIHG Xpate Ha Noxpyyjy 3natnGopa, 2002-2004;

14. TP, 6872 B, OnneMersHBame KpMHIX Ourmaka u yHanpeheme pousBonme ¢ToUHE
Xpare,2005-2007 (MHTP CpGuje);

I5. TP-6893 B, Crpra skura. - ONJICMERUBAE 11 HANDEJHE TEXHONOIHjE. rajersa 3a
noferilane npuHOCa U KBanurera xpane, 2006-2007 (MHTP Cpbuje).

16. TP-20099, , Vuarpehueme TeXHONOTH]e rajera Kajeuje”; 20082010 (MHTP
Cpbuje).

17. T-P-20.048,_ »YHanpeleme reHeTHuKor NOTEHIMjaNa XPMHUX GHJBaKa |
TEXHONOTHja NPOMSBOAWE W Hckopumhasarma CIOWHE XpaHe y dyskumjr  paseoja
croliapersa”, 2008-2010 (MHTP Cpbuje). '



1_8; TP-31057, ,TToSosmmane reHeTHukor HOTe_HL;Hjana #A TEXHONOTH]a NPOUBBOIILE
KpMHOT GHJba y (ByHKLHMjH- 0ApKUBOT pasBoja.crowapcrsa®, 2011 - (MunncTapeTBo nipoceere
u cropra P. Cp6ije)

3.6.4. Ipojexrn Koje je punancupao Ienrap 3a Hayuna neTpaxnBama CAHY u
Yrusepsutera y Kparyjeruy ~oncex 3a Buorexunuke naywe:

19. Bapujabunnocr  gummmana  Guonomke NPOAYKTHBHOCTH  3eMJBHUITA
(pyxoBonsUnat);

20. OcHoBe yruiu3zaUHjE HEOpraHCKMX W3BOpa XpaHuWBa Kopn npexusapa o
HEnpexkueapa (CapagHnK)

3.7. Me_HTOp{:_TBD_,.-KOMEHTOPCTBO H ywemrlie y komucajama za oReHy H ojGpany
AHIZOMCKNX, CHENHjATHCTHYIKHX H MacTep pagoBa, MAruCTapeKHX Te3a H AOKTORCKAX
aHCepTanuja '

V majeehiem Gpojy cnysajesa npot.ap. A.A Bykuh je Guo MCHTOp &M H KOMEHTOp
Wi 2K Komucuje 3a oabpary GpojHux AumIoMckmX (33), creljanucTHaKuX (9) §i MacTep
panosa (7), marucrapexux Tesa (15) u aokropekux Auceprampja (10), xoju/e cy Gpamerule
Ha ArpoHomckom GakynTeTy vy Hauxy, ossonpuspeasom Daxynrety y 3emyny,
Iomonpuspenanom. 1 Texxonomkom daxyntery y Hosom Cany W Ha opcéuiMa za
Guonorujy IIM® y Kparyjesuy, Beorpany Noaropuim, ' '

OBae henmo raBecTi CITHCAK HAJBAKHHIHX:



T
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Behe o apupoano-saresemke Yiunepaiers v Kparyjeuuy, y cknany ca unanon 55, erag 2. Jakouna o
BHCOKOM 0BpnaosaiLy, a Ha ocuomy wiana 08, Crarya Yausepawrera ¥ Kparyjesuy {8poj T1-01-360 oa
28.04.2017. ropute — npewsmwhen texer); aamid 13, cran 3. tauea L TIpnBHIINKA © HAMKHY K NOCTYNKY.
IACHHUBALE PANOT OAHOCO U CTHURELY SBaha HACTABHHKA, Yunsemniera y Kparyieuny (Gpoj: 11-01-52 on
09.01.2017. roqune), wiaopa 42, 1 43, ceas 1. [ockomiixa o paay Belia Yinnepantera y Kparyjesiy (Gpaj 1I-
01-188 on 07.03.2016. TomHe — rpcunthen TeKeT), Ha CORHM ofpwano} 12,07.2017. ronue, ngnenn j¢
caeneliy

OAAYKY

-Ap Mesme Muamikornli Gupa ce y 3paise sinpeann upodecop sa-yicy Raydiy obsacr Xemujs,
Ha ArposomeroM gakyarery y Yaaxy,

Obpassvowene

[Tpasi. dtnes va donowerse gag QOavwe cddpawon je v wiany 108, Cramyma Yuusepsumena v
Kpasyjeayy rofu vpelpje nadrexcncent ceha sa donotuerse ode Odayie, @'y oaady jé co vaduon G5 cmag 2.
Jartsta o guedras oOpaIOFIILY, Kol je ymaplient da Vuuecpsumient splitd wibnp ¥ 6ated NGCMARNURY e
npedaos hakyamenta, wiany 15 cinan |amawka 1, lpagienusa o peiy u ROCTYAKY MEENNOGIa padnoz oongea 1
CHINERY 3ebG wacmagunkd Vuligepiiméma y- Kpasyjeary nofiv Jé vpeberia nadaescnocn edht da denoct
oiwe. o wiop) Nachideusa v seaba, N wiatogusia 92, 1 43 Hocnowmwa o paoy Beha Yuswepsimema y
Epagyjeany woju ypeliyy-apemyr i yawtn-9onoueist grgmi efi.

Beke sa npupoduo-namenapiunse waywe: Yunaepsumena ) Kpasvjeayy, pasmampano. je. Odapg o
YHEpRUGHILY NPEOnoed. 3 Top HOCMIAGHUNS ¥ 36atbe GONPLORT. RPOPeCOp 3 JHEY MY O0A0em Xewddd, opaf
1413/3:X1 09 26.08.2017. codune, xojoe fe yuisplien wpedaoe da eg op Huene Masuxomill wiaGepe v Asisoe
saqnpédny npodecop, Higeuongl Koamenfe 0. npujansanns. xandudamoe 1a KemiRype 3 wibop ) aedine
sacmaaiuna ¥Viysepswnietia, 8paf 955 0 26.04. 2007, redie, sue u kosnviemig doemosbeily dorpenmaigiy,
1 doient Didnwy kao Y ouchosamusy, '

{TOYEA O HPABHOM JIEKY: Hpomus coe Odaywe saududam wofe nyje MIAOPUN SHMCE HOOWENI
Hpuzosep Cennmy Minigepsumenta; a npeso Gaiyameiia, ¥ poxy of 13 gane vg D npufesa odagentmeita,
ponocre, Odnyse da-mge whadpan,

YHHBEPAHTET ¥ KPA IYJIELRLY
Belie an npupopio-matemaruuie hayse
Bpojr V-1
Taryse: 12:07.2017, ron..
KPATVIERAL

IPENCEAHNK
ATEMIEIICe Ill_l_y!{i.‘.

p 3
f % "E{t—g(rb{)wu? :1__._,571*:-'3\,_\“*-{_,
; ap- Munpocaasd Iletposuli-Topraiuen

BOCTARNTIY:
-ilaysTeTy;

= RURIAIY;
- R,



BHOTPA®UIA

ap Ifagne Mamcosuh, Baupessu npodecop

E-mail: pavlem@kg.ac.rs;
paviemaskovic@yahoo.com
Tenedon: 032 303 400 nok. 427

Juynp nopanw

asne. Mawkosuh. pofien je 18.04.1983. rogumwe y JleckoBuy. Ipsxapmanas je

PenyOmike Cpbuje. OrkermeH je M 0Tall jeJHOT AeTeTa.

Obpasosatse

OCHOBHY W ‘Cpefitby KONy '3aBpLIHO. je y JleckoBuy. 3aspuino Je cTyauje” Ha
Ilpuponno-maremaruukom Qakyirery y Kparyjesy Ha tpynu Xemuja, uume j_'e CTEKAao
CTPyHdmd  HA3MB IHIVIOMMDaHKM XeMWYap 3a HCTpakuBalse ¥  pasBoj. Ynucao je
NOCHEIMANOMCKE  IOKTOPCKe  cTyauje 2008/09. ropmme na TIpHpogHO-MaTeMaTHUKoM
daxynrety y Kparyjesuy; cmep Guoxemuja. [onoskuo cBe ucmute ca. NPOCEYHOM OLEHOM
10.0. I[omopcrcy JAHCEPTalkjy NOJ HA3UBOM. ,,BHOXEMU[CKA AKTHMBHOCT &JIKOXOIHOF
exCTpakra Ouibaka Halacsya sendineri, Onosma aucherianum w Kitaibelia vitifolia y
(yHKuMjE KOMURAE QEHONHUX jeauHema”, onbparuo je 21.12.2011.-roqune u THME CTEKA0
Hay4wHH Basue J[okTop Hayka - XeMujcKe HayKe - duoxemujalTocTaOKTOpCKO YCAaBpIIARALE j&.
ofasno na QPapmaneyrckom daxynrery y COJI)(.H}_/ yTory 2014. 1 2015, (fuect + gpa mecena),

Criyicii ce HEMAUKUM H €HITIECKHM Je3HKOM.



Axagemcka Kapujepa

AFrpoHOMCKH thakynrer y Yauxky, Yungepsurer y Kparyjesuy- og 17.2.2009. roAnHe
AHTaXOBAH je:Kao capafHitk Y HACTaBH-33 YXKY Hayy Hy obaacr XeMHja

ArponoMcky (akynter y UYauy, VHugepauteT y Kparyjesiiy-ox 01.09.2010. ron.
HCTH e u3abpaH y 3Bamse achCTenT 3a YRy HayuHy obnact Xemuja

Arporomcky dakynrer y Yauxy, Ynusepsuter y Kparyjesuy-on 14.11.2012. no
13,07.2017. uctu je usaSpan v ssame AACUCHT 3a YKy HayuHy obnact TexHoIorHja GULHIX.
CHPOBHHA

ArpoHoMcks (akynter y Yauxy, Vimpepsurer vy Kparyjesuy-on 14.07.2017. o

AaHaC, HCTH Je u3alpaH y. 3Bame. BaHPEAHN IPodecop 3a yKy HayyHy oGnacr Xemuja:

Hayuna nenatocr

AyTop ¥ xoaytop je BRILUCHAYYHUX PANOBA W CACIIITEHA. Koaytop je jeawor
YUBGeHHKRHATHOHANHOT 3Ha4aja, jeJHOT NpPAKTHKYMAH jEZHOT TEXHMMKOr o passojHOr
pelwewa - GHUTHO nobosbwan noctojelin NIPOH3IBON ‘WM TEXHONOrHjd. YuécTBoBaOje

pea3alijy HeKONMKO MpojexaTa;

VeMepeHa cuHTE3d  MYATHOYHKUMOBAMHMUK HAHOCTPYKTYPHHX MaTephjaia ca
TIeIMIITA BUX0BE ipuMene (172057)

»/{aPOBH [PHPOZAE - nMpoBEpeH: HYBapH Haller ‘3zpaBsba®, 1o oanynu Crpyuno
‘nay4sor seha Ilenrpa sa hayunonctpaxysauxn pag CAHY » Yuusepsutera y Kparyjesiy
on.6. Jyna 2012. ropuse, koju ra nonupxasajy u biHanCupajy,

Min Ministry of Agriculture, Forestry and Water Management, STAR Project No.
401-001972/2010-03, and the Approval 03:2375/2 obiained from the Institute’ for Nature

‘Conservation of Serbia.

Harpaze n npysnama

HOOUTHHK je cTuitenuje 3a TMOCTACKTOPCKO yCappinasame MURUCTApCTBA 38 HAYKY 1

TEXHONTOLIKY pa3soj CpOuje.



Obnactn unrepecopaima

Ofnactn nnTepecopama 1 HAYYHO-HCTPasKHBAYKOr paga cy;Myxpobuonomika XeMHja,
XeMHja TIPUPOTHEX TIPOM3BOAE, XEMUja YrILeHOXUAPATHE Xpane; Ouoxemuja GHipaka,
ﬁﬁoxeMHj a NPUMAapHHX | Ce}cy'f'r;:[apﬂux.Meraﬁonma, SHOTEXHonorHja_ HUMEXaHH3MH JeNoBama
(aznonomky  akTHERKR CYNCTRHLM, CHCTEMH 3AlHTHTE OR OKCHARMHOHMX omitehema #
AHTUOKCHUIAHCH.

BUBAOIPADUIA

a) Ocreapehn PesyiTatin KanauaaTa YKYTIHO y PAHEjeM nepuoay. (ox acHeTeRTa 10 AorienTa)
Hayuuu pagosu ¥ Haconucuma Meliynapogaor 3itavaja (M21-8 6opnora)

1) Nigiforovié N.. Mihajlovié V.. Maskovié P.. Soluii¢ §. Stojkovié A, snd Pavlovié Muratspahié D..
Antioxidant activity of selected nlanﬁpg:ics: potential new sources of natural antioxidants, Food.and Chemical
Toxicalogy ISSN 0278-6913, 48 (2010) 3125-3130,
http://dx.dol.ore. proxy kobsoninb.rs: 2048/10. 1615/ L.1et.2010.08.007. 17=2,999

'2) Nedel}ko T, Manojlovic. Pericg J. Vasilievic, Pavle Z. Maskovie, Marina Juskovie and Gordang Bogdanovic-
Dusanovie, 2011, "Chemical composition. autioxidant and antimigrobial activities ol lichen Umbilicaria
evlindrica (1) Delise (Umbilicariaceae). ECAM/45243 L. Evidence-Based Complementary and Alternative

Medicing, ISSN 1741-427X. Volirne 2012, Asticle 10452431, 8 pages. doiz10.11353/2012/43743 1. TF=4.774

3) Milan Miadenovig, Mirjana. Mihailovié, Desanka Bogojevid. Nenad Vukovié, Slobodan_Sukdoiak. Sanja
Malié; Neda Niciforovié. Viadimir Mibailovi¢, Pavle Maskovié, Miroslay M. Virvic, Siaviea Solujis, 20i2..
Biochersical and pliarmogological evaluation of 4. hydroxychromen-2-ones bearing_paiar C-3 substiiuents as
anticoagulants _ISSN: _ 0223-5234. Volume 54 - Papes [44.138 (pp.__1-938) _(August  2012).
http://dx.doi.org/10.10 16/j.ejmiechi.2012.04.036. IF=3.346

Hayunw panosy y wacomsicuma MEhyHaponuor 3uayaja (M22-5 Gonoga)

4) Pavle MaSkovié. Slavica Solujié, Vladimir Mihailovié. ‘Milan Mladenovic, Milica_ Cvijovic, Jeleng
Mladenovid. Gordana Adamovié-Dokovid, Vl0adimir K'u;"éubié._ 2071, Phenolic compounds and biological
activity of Kitaibelia vititolia. Journal of _Medicinal Food, TSSN: H)96-6202C 4 (12) 2001 1-7. doj:
10.1089%/imf.2011.0013. TF= 1.461

Hayunn pajioew y uaconucnma MeljyHapoakor sHauaja (M2343.'60,ua)

5) Pavle Z, MaSkovié. lelens D. Mladenovic, Milica 8. Cvijovié, Gordana Adamovié- Bokovié, Slaviea R;
Solufi¢. Mariia M. Radojkovié, Pherolic content. antioxidant and antifungal activities of acetonic, gthanolic and
betroleum ether eXtracts of Hypericum perforatm 1. Chomical Industry. 2011, 65 (2) 159-164. ISSN: 0367
398X, doi:10.2298/HEMIND100819004M, [F=(.205

6) Viadimir Mihailovic, Nenad_Vukovié, Nedy Ni¢iforovie. Slavica_Solyjié: Milan Mladenovic, Pavle
MaSkovié and Milan Siankevié. Stuidies on the anlimicrobial activity and chemical composition of the cssential




oils and glcoholic extracts: ol Getiana aselepiadea L. Journal of Medicinal Plants Reseaich, 2011, Ve, (7).
pp. 1164-1174, 1SSN: 1996:0875.. IF= 0,879

7) Jelena D. Miadenovié. Pavle Z. Magkovi€. Rados M. Pavlovié. Blaga C.Radovanovié, Gordana Adamovié-
BDokovié and Milica Cvijovid: Al_1_ti0xidan_£-'acli\_!it'v- of uitr_asonic extracts ol leck SHiom porrum L. Chemical
Industry. 2011, 65 (4) 473-477. ISSN: 0367-598% doir 1022298/ IEMIND 11030 1033M. 1F=0.205

8) Maskovi¢ Pavle Z., Manoilovié Nedeliko T, Mandi¢ Anamartia 1.. Mian. Alcksandra €, Milovanovié [van:
Li.. Radojkovié Mariia M. Cvijovié Milica S.. Solujié Slavics R.. Phylochemical sereening and biclogical
activity of extracts of plant species Halacsva sendmeri (Boiss:) Dorfl. Chemical Tndustry 2012, 88 (1) 43-51,
ISSN:0367-598%, ddi:l0.2298![-IF£MIND1._[0'828068]\71‘ 1F=0.205

9) Pavle MaSkovié. Jelena Dragiic' Maksimovié, Vik Maksimovié. Jeleny Blagojevié, Mldden Vijodevic:
Nedelike T. Manojlovi¢, Marija Radojkovié. Milica Cvijovié, Slavica Soluji¢. Biclogical activitics ol phenolic.
- compounds and ethanolic extract.of Halacsva sendinieit {Boiss) Doefler., 2012, 72). 327-333, Central European
Jourrial of Biology, ISSN: 1895-104X. DOL: 10.2478/511535-012-~ 0021-8, 1F=1.006

10) Marfja M. Radoikovi¢. Zoran P, Zekovié, Senka S. Vidovié, Drago D. Kodar, Pavlé Z. Magkevié; Free
radical scavenging aglivity. total phenolic and flavongid contents of mulbtrry” (Mforis spp, L., Moracece)
exiracts. 2012, Chemieal Industry 66_(4) 547-552: ISSN: 0367-598X. doi:10.2298/HEMIND 11 {1 1002R.,
‘1F=0.205 '

11) Manojlovié Nedeliko 1., Ma3kovié Pavle Z., Vasilicvié Perica )., Jeli¢ Ratomir M.. Juskovi¢ Maring 7.,
‘Sovrli¢ Miroglav, Mandi¢ Leka. . Raduikovié Mariia, {PLC analysiy. antimicrobial and antioxidant activitics of
Daphne __cneorum L. 2012, Chemical Industry 66 (5)  709-716. JSSN:  0367-398X.
DOL10:2298/HEMIND 1201 14029M., 1F=0.205

Pag caonurren sa ckymy meljynapoanor anauaja wramman. ¥y H3sony (M34-0,5 6ona):

1) Jasmina Zdravkovié. Radod Pavlevié. Pavie Magkovié, Jeleng. Miadenovic. Gordang Acamovié- Pokoyig,
Milena Purié. Nenad Pavlovié, Antimicrobial activity 6f letfuce ( Lactuga.sativa L) exlract.grown in plastic-and:
glass-houses, 5 Balkan = Symposium__on_ Vegelables  and Pofatoes, _(163). _ 9-12_ October
2011w, Shsvp.ubt.edu.al, Hotel Tirana International. Albanije. [SBN:978-99956-10-44-9,

2) Magkovié¢ P, Nidiforovié N, Selujic 'S, Manoilovi¢ N. Cyijovic M. Mladenovié J. Adamovié- Pokovié G,
‘Radojkovi¢ M. Phylochemistry and biglogical activities ethanolic exiract of the plant Qnosme aucherianum,
Boaok of Abstracts of the.59th Intérngtional Coneress and. Annual Meeting.of the Society for Medicinal Plantand
Natural Product Research, 4-9 September. 2011, vol. 77 br. 12, str, 1432-1432. Planta Medica {(ISSN; 0032~
0943), Antalya; Turkey.

3} Mangjlovic Nedeliko T., Maskovie Pavie Z., Manojlovic Ivana, Vasilievic Perica J.. Bogdanovie-Dusanovic
Giordana.” Juskovic Marina, Aleksic M, Zabar Andien, Chemical composition. antioxidant and antimicrobia]
gclivities' of the lichen Tomimia candida” (Weber) Th. Fr (Catillariacead) Bopk of Abstracts of (he 591h
Tniernational Congress and Annual Meeting of the Sociely for Medicinal Plant and Natural Produet Research. 4-
2 Scptember, 2011, vol. 77 br. 12. §ir, 1440- {440, Planta Medica (ISSN: 0032-09431. Antalva, Turkey.

Hayunn pagorw ofjapmenir y Haconﬁcr{ma.Hanaoaannqr-zuaqaja (M52-1,5 Bona)

1y Kurgubié, V.. 8. Bogosavijevié-Bogkovie, Petrovig, M.. Magkovié, P. .Conients of Sodium Chloride and
Sodium in various groups of meat produets®, UDK. 637.52.054.546.33.131, 1D. 188286476. Tehinologija mesa
ISSN; 0494-9846, 52 (201]) 2. 225-233,

PagoBn caonwTens ua ckyny HanHona Hor 3nAUAjA wWramMnane y uenunn (M63-0,5 fopa)

1) P.MaSkovié. Slavica Soluiié. Jelena Mladenovie, Milica Cvijovié, Goidana Viéentijevic-Markovié. Gordana
Acamovi¢-Bokovit: _Antimierobial _activities. of chloroform. cthyl_acctate and petroleum _ether_extracts of
endemic plant species Helacsya serdtrieri (LY. XV Savetovanje o biotehnologiti, Zbornik radova. Agrongmski’
fakultetu Catku. d-5. mayt 2011, vol. 16(18). 599-604. (201 1), SBN 978-86-8761 [-13-9. '




2) Pavlovie: R:, Maskovie, P., Mizdenovic, J.. Zdravkovic, J., Acamovie-Djokovie, G.. Zdravkovie, M. Cvikic,
D. In Viro Antimierobial Activly OF Ethanol Leiwee Exetracts as a Potential Natural Conservancy, 22.
International symposium »Safe food 11 production«l9 ~ 25, fun, 2011, . 417-419, (2011}, 22. Medjunarodni
simpozijum »Proizvodnja zdravstvene berbedne hranes Trebinje, Bosnia and Herzegovina, ISSN 0350-1205.

3) Jelens Mladenovic, Pavle Madkovié, Blaga Radovanovis. Rades Pavlovié. Gordana Adamovid- Bokovid,.
Milica Cvijovié, In Vitro antioksidativia aklivnost etanolskog -ekstrakla crriog |uka. Zbornik radova. X V)
sdvetovania o biotehnologiji (Agronomski fakultor Catak,:4-5 mart 2011.). Cagak, Vol 16, ( 18) 2011 p. 549-
592, (ISSN 978-86-87611-15-3), '

4) Kurdubi¢ Vladimir S.. Pavie Z. Malkovi¢, Slavica M. Veskovic-Moradinin. Lazar R. Turbatovié. Ekstrakti
biljaka .kao dekontaminanti mesa i konzervansi_proizvoda od_mesg. Zbornik radova XVI] sayetovania . o
‘biotehnologiji (Agronomski fakultet. Cagak, 6-7 april, 201 2.), Cadak, Yol 17. (19) 2012 p. 357-3 62{ISSN:978-
86-87611-23-8). '

5) Miadenovi¢ Jelena, Radog Paviovié, Blasa Radovanovic. Pavie Maskovié. Gordana Adamovié- Pokovid,
Milica Cvijovi€, Antimicrobial and antioxidant activity extiact Srrogoli Zbornik radova XVI savetovania o
biotehnologiji (Agronomski fakulter, Catik, 6-7 april. 2012.), Cacak, Vol 17. (19) 2012 p. 109-113-(1SSN 978
86-87611-23.8),

6) Mladenovié Jelend. Radof Pavlovié, E'le_ma Radovanovi¢. Pavle Magkovié. Gordana Adamoyit- Pokovid,
Milica. Cvijovi¢. Biological aetivity of white cabbage Bragsica pleracea, Zborik radova XVI Savetovanje o
biotehnologiji (Agronomski fakultet, Cadak. 6-7 april. 2012.). Cadak. Vol 7. (19) 2012 p. 104-108.(ISSN 978-

86-87611-23-8). '

7) Radaod Pavlovié, Mladenovié Jelena, Gordana Adaniovié-Dokovic. Pavie Maikovié, Jasmina Zdravkovié,
Milan Zdravkovi¢, Uitrasonic extracts carrol as 4 Polential Natural Consgrvangy, International Sciéntific’
Symposium.of Agriculture ..Agrosim Jahori na 201 1., Procecdings. UDK.66.061,1:633.43:66.004.3-097.8. 302-
306, httpy/wnw.agrosymm.unissa.rs.ba. ISBN-978-99938.670-9-8)

6) OcTeapesy pesyaTaTn KaHANAaTA 01 Hocacaiber H3Gopa. y 3pame (041 AoirenTa nG BaHpeHOr
npatecopa)

Hayunn pazosy y BpxyRciim meljynapoxuum wacomuenma (M21a n M21)

L Pavle Z. Makovi¢, Lazari D, Diamanto. Jelend M. Vuiic, Aleksandra D. Cvetanovi¢, Marija M, Radoikovié.
Slobodan B. Gadurié. Gokhan Zenein, Onosmia aucheriana; A source of biologically active molecules for novel

food ingredients and pharmaceuticals. Tournal of Functional Foods, ISSN: 1756-4644 09/19- 479-486. 2015.

DOL10.1016/,i(.2015.09.054 __IF =3.973 (M21a) ' 10,
Gogora

2. Aleksandra_Cvetanovi. Jaroslava Svaic-Gaiié, Pavie Malkovié. Sata Savié. Liubia Nikoli¢ (2014}
-Antioxidant and biglogical acfivity of chamomile exfracts obtained by diflerent techniques: perspective of using
‘superhenled water for isolation ol biologically aclive compounds, Indusiial Crops and Preducts. ISSN: 0926~
6690, INDCRO-7540; 10/2014; 63..582-591. DOL:10.1016/.inderop.2014.,09.043, IF = 3.449 (M21a)
19 fopora

3. Viadimir S. Kuréubi¢, Pavle Z. Makovié. Jelena M. Vujic. Danfjgla V. Vrani¢, Slavica M. Veskovié-
Moracanin. Dordje G. Okanovid, Slobodan V. Lilig (2014): Antioxidant and antimicrobial activity of Kitaibelia

-\iiti'l"ol_izl extracl as alterrative to the added nitrite in fermented dry sauinge, Meat Science, ISSN; 0309-1740.
57/4, B 459467, DO 10.101 6;_’ i-meatsci.2014.03.012. iF = 2.1 5 { Mﬂ)
8 Gomoea

4._Pavlé Z. Maskovié, Lazari D, Diamadto, Aleksandra Cvelanovic, Mariju Radoikovié. Miroslay D,

Spasoievig, Gokhan Zengin. Oplimization of the Exfraction Process ‘of Antioxidants from_Orange Using

Response Surfuce Methodology. Food Analvtical Methods. 1SSN- 1936-9751. 09/2015, .9/5. 1436-1443:




il

DOI:10.1007/512161-015. 0321-5, IF
8 Gogora

2,167 (M21}.

5. Aleksandra Cvetanovic, Jaroslava Svarc-Gajie. Zoran Zekovié, Sada Savié, Jelena Vuli¢, Pavie MaSkovié,
Gordana: Cetkovié; Comparative analysis of antioxidant. antimicrobiological and eytotoxie aclivities of native
and._fermented chamomile ligulate flower exiracts. Planta, [SSN: 0032-0935, 2015, 242(3)721-732/2015:
DOL:10.1007/500425:015-2308-2, IF~3.239 (M21) ' g
Goaoea

6. Mariig Radoikovi¢. Zorun Zekovié, Pavle Madkovic, Senka Vidovid, Apamariia Mandié. Aieksandra Misan,
Safa Burovié, Biological activities and chemical composition of Morus leaves esiricts obtained by nraceration
and supergritical fluid exlraction. Journal of Supercritical Fluids, ISSN: 0896-8446. Volume 117, Pages 50-58,
November 2016, _ DOT: hitp://dx.doi.org/ 10,1016/ .supfu.2016.05,004. IF. =2579  (M2D)
8 Goaosa

7. Jaroslava Svare-Gjie, Alcksandra Cvetangvié: Antonio’ Segaura-Carretoro. Isabel. Borrds Litiares, Pavie
MaSkovi¢, Characterisation of ginger extracis obtained by suberitical water. Journal of Supercritical Fluids,
ISSN: 0896-8446, Volume 123. May 2017, Pages 92100 . DOJ- htip://dx.doi,org/10.1016/].5upflu.2016.12.019,
IF =2.579 (M21) ' '

8
GogoBa

‘Hayuma panosu y netaxuyTum sefynapomsm qaconnenma (M22)

8. Miljic Uros D.. Puskas Viadimir S.. Velicanski Aleksandra S.._Maskovie Pavie Z.. Cvetkovic Dragoliub D..
Vuiie Jelens M. Chemical composition_and -in vitro_aniimicrobial and cytofoxic activitics of plum_{Prunus
domestica L.) wing. JOURNAL OF THE INSTITUTE Of BREWING.ISSN: 0046-9750, (2016). vol, 122. No.
2, pages. 342-349 IF = 1.017 {M22)
5 Gopona

9. Pavle MaSkovié. Marija Radojkovié, Mihailo Risti¢ snd Slavica Solufié, Studies on the Antimicrobial and
Anlioxidant_Adtivity and ‘Chemical Cnnioositidn of the Essentiai. Qils of Kilai_belia vitifolia, NPC Naiugral
-Product Communications, 2013, Vol. 8 No. 5,667 ~ 670, ISSN 1934-578X (printed); ISSN _1555-9475 (online)
Published online (www.naturalproduct,us), IF=1.242 {(M22)
5 Goaosa

10. N; Citovié. P. Spasojevié, L. Ribié-Zelenovié: P. Magkovie. M. Spasojevié: Effect of synthesis parameters
on chemical composition. microstructure-and morphology-Part 1, Science of Sintering, ISSN: 0350-820X, 47
Q) 347365 DOL. _ 10.2298/S081503347C. _ 2015 IF . = 781 o223
5 Gogosa

11. N. Cirovié. P. Spasojevié, L. Ribié-Zelendvié. P. Maskovié; A. Maritid. M, Spasojevié: Effect of
microstrcture on hardness and_electrical angd magnetic propertics-Part 2. Science of Sintering, ISSN: 0350-
820X, 48 (2016) 1-16, dof: 10.2298/808 1601001 C, R = 0.781 (M22)
5 Goaona

12. Gokhan Zengin, Srintvagan Nithiyanantham, Cengly, Sarikurkcu. Sengul Uysal, Ramavan Ceylan, Karnam
Satya Ramya. Pavle Maskovic, ‘Abdurrahman_ Aktumsek: Identification _of phenolic profiles. fatty zaeid
compositions. antioxidant aclivities and enzyme inhibition effects of seven wheat cullivars-grown in Turkey: A
- phyfochemical approach for their nutrifional value, [ntornational dournal of Food Properties. 1SSN: 1094-2012.
2017._VOL. 00. NO.. 00.__1-10: DOL10,1080/10942912.2016. 1238301 IF = 1586 _(M22)
5 Goaona

Hayqaun pagopu y. M'eijyﬂ_a_pomium gacomucrima (M23)

13. Sovrlic Mirostav M. Vasilievic Perica J. _Juskovic Marina 7, Maskevie Pavie Z. Manoilovic Nedeljko: T
Phytochemieal. Antioxidant and Anfimicrobial Profiles of Extracts of’ Daphn¢ aipina (Thymelaeaceag) I, Leaf




and Twig ffom Mt Kopaonik (Serbia). Tropical Journal of Pharmacemical Research, 1SSN;_1596-3996. (2015).
14(71:1239-1248, [F = 0,543 (M23} 3
Bona

4. Kurdubic 8. Viadimir, Vujié. M, Jelena, 1itié D. Mirela, Vianic Danijela. Veskovié-Motadanin M, Slavica,
Maikovi¢ Z. Pavle, Effect of plant extracts Kitajbelia vili folia on antioxidant activity. chemical characteristics,
microbiolpgical status and sensory properties of Piratski kachkaval cheese, Hemiiska industiiia, ISSN; 0367~
SORX . 2015 (69):85-93, DOLI0220WHEMINDI40120025K.  IF = 56 (M23)
3 Goga

13. Duri¢ Milena, MaSkovie Pavle. Murlié Senad. Velikovié Bilianii, Curdi¢_Sredko, Paungovié Goriea,
Rakoevi¢ Boskovi¢ Liiljana. Quantitation of ellagic _acid in_blackberries. Hemijska_industrija, ISSN: 0367-
598X, 2014, 68 _(2). 241-245: doi:1'0.'2'29.8)’1_-IEM1ND'1'30306'048[3. I = '0.56_2‘ (M23)
3 boaa

16. Puri¢ Milena, Ma¥kovie Pavle. Curdié Srecko. Pavlovié Milan, Linjic Milanko. Untake 6f Phosphoris and
Potassium _in Roots of Tomato (Lycopersivon eseulentuni Mill, cv, “Sidra 1) as Dependent Upon Soil
Chenical _ Properlies,  Revista _de  Chimic.  ISSN: 0034-7752. 2014, 65, 734-787. No.7,
hitpi//www.revistadechimie.ro, IF = 0.810 (v23)
3 6oaa

17. Tomo Milogevié, Neboida 'Milo}';evif;. Pavie MaSkovié: . Do the Robtstocks D'etcrminc-'T;ec Gro\_vth.
Producti_vit.v- and Fruit Quality oF Pears, -.\f\rhich Grow. gn Typical Heavy and Acidic Spil?, ErWerBs-Ol:lst_bau.
ISSN: _0014-0309, 2015, 57 (3} 125-134: DOFE10.1007/510341:015-0239:5. IF = (481 (M23)
3 Gona

18. Kuréubi¢ §. Viadimir, MaSkovi¢ Z. Pavle, Karan Dragica, Veskovié-Moratanin M. Slaviea. Okanovi¢ G.
Dordje. Lili¢ V. Slobodan, Dfinié P. N_ataliia‘ {20143 Sensory properiies of sausage fonlif‘_ied by_Kitaibelia
vitifolia extryel. Agro FQOD Industry Hi Tech, ISSN: 1722-6996 2014, Vol. 25(1), 16-19. IF = 0.204 (M23)
3 Gona

I3. Gekhan Zengin, _Srinivasdn Nithivapantham, Marcelio Logcatelli, Ramazan _Ceylan, Sengul Uysal.
‘Abdurrshman Aktumsek. Palanisamy Kalai_Selvi, Pavle Maskovie, Sereening of m vilro Antioxidént and
Enzyme [nhibitory Activities of Different Extracts fjom Two- Uninvestignied "Wild Plants: Centranthus
longiflorus subsp. longiflorus and Cerinthe minor subsp. auriculata: European Journal of Integrative Medicine,
ISSN: 1876-3820. (20163, vol.. 8 {3) 286292 DOL:
.h_up_:_ﬁ(dx,doi.org.]:imxy.kabson-.nb.rs:-zms'fl0.1‘(;11ts_;_i.e_u_ljim-.-zo1-5.12;0_04,-11D =(:769 (M23) 3 boaa

20. Pavle Z. Ma¥kovi¢, Mifa AS. Milan Paviovid. Mladen R. Vujosevic, Jelena V. Blagojevié. Milena DHurié,
Slavica Veskovie Moracanin: Dragulin A Diukié. A Swdy_on: the Ethariolic Exiract of Onosma aucheriana:
Biological and Toxicological Evalyation, Revista de Chimie. ISSN- 0034-7752, 2016, vol. 67 (12}, 2311-9518.
http:/fwrww.revistadechimie.ro, IF =0,936 {(M23) 3
doxa

21,_Nedeljko T. Matiojlvie. Perica I. Vasiljevie, Pavle Z. Maskovic: Chemical composition, antioxidsnt and
antimicrobial activities of lichen Toninia candida (Weber) Th, Fr (Calillatiaceae). 22(2); 291-298. Mar./Apr,

20)2. . __ Revista Brosileira __ de Farmacognosia, ISSN: 0162-695X, DOI:
hitp://ds.doi.org/10.1390/S0102695X2011005000184, 1F=0,676 (M23)
3 oja

Haysn pagosu y uaconucenma MelyHAPOAHOT 3HAYAja BepiHKOBaHY mocebHOM oAnYROM ( M24)

22. Marija V. Vukainovié, Vilidimjr 8. Kuréubid. Vesna M. Kalievié, Pavle Z. Magkovic. Milun D Petrovié
(2012): Ispitivanja odredenit hemiiskih p"o‘k'azél'telfa kvalitefa fermentisanih suvih: kobasit:a.-.'Vételfinarski'Q}as_nik‘
IS8N: 0350.-2457._ 1.2, str, 73-84, 2012, DOI- 10,2298/ VETGL 1202073V UDK. 63'7._523:;04;’"07 E'M?.'il')
2 Boaa '

23. Viadimir 8. XURCUBIC, Marija P. VUKASINOVIC, Pavle Z, MASKOVIC, Milun D, Petrovié (20123
Examination of the Ceértain Chemical Chargcteristies of Different T'ypes of Boiled Sausages Produced in Serbia,




Jouinal of Central European Agriculture.13¢4), p.643-653. [SSN_1332:0049. DOI: 10.5513/JCEAGI/13.4.1104

{VI24) 2 Boma

24, Slaviga M. Veskovié Moraganin, Slavko Mirecki, Dejana K. Trbovié, Lazar R. Turubatovi¢; Viadimir .
Kuréubi¢ and Pavie 7. Maskovié (2012); Traditional manufacturing of while cheeses in brine in Serbia and
Manlenegro ~ similaritiés and difierences, Acla Peidodica Technologica, ISSN:1450-7188, 2012 (43)-107-113.
DOl 10:2298/APT1243107V. {M24y

25 Cestié Sladana R.. Radojkovi¢ Marija M.. Cvetanovic Aleksandra D...Matkavi¢ Pavle Z., Durovié Sasa D..
Influence of sléeping time on_biological activity of black mulberry feaves tea. Acta Periodica Technologica,
I1SSN:1450-7188. 2016 (47):177-191. DOT: 10.22908/APT1647177C. (M24). 2
Bona

26. Viadimic S Kuréuhié. Tama3 R: Pelrovic. . Radoiica ) Pokovié . Zoran T 11j and_Pavle Z Maskovié,
Prevalence of BVD infedtion in ri minants in Serbia. Journal of Coniral European Agriculture, ISSN:1332-0049,
2013, 16(1), p130-147 DOI: 10.5313/ICEAGI/16.1.1554. (M24).
2 Gona

Caonmwrrema ca melyHapoasor ckyma TaMnano y meannn (M33-1 Gom)

. Viadimir S, Kuréubié. Pavie 7. MaSkovig, Slavica D, Veskovié-Moracanin. Jelena . Pantovié. Simeon 7,

‘Rakonjac, Jelena D, Miadenavie. Marija M. Radoikovié (2012)- Influence of the herb extract on_inhibition of
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PyxoBoleme 1 Yuewhe y mayduaM npojekTuma:

Banatepanuu npojekar Hsmehy PenyGnuie Cponje (PyxoBonuAdL npojekTa- ap Masae Mawxosuh, HOUERT) N
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Dr Biljana Damjanovié Vratnica bira se u akademsko zvanje
redovna profesorica Univerziteta Crne Gore za predmete
Organska hemijska tehnologija I, Organska hemijska
tehnologija Nl i Hemijski reaktori na postdiplomskom
specijalistickom akademskom  studijskom programu Hemijska
tehnologija na Metalursko-tehnoloskom fakultetu, na
neodredeno vrijeme, -




Dr Biljana Damjanovié-Vratnica, redovni profesor

Metaluriko-tehnolo¥ki fakultet, Univerzitet Crne Gore

Dr. Biljana Damja’n'ov'ié--\/'ratnica Je dodiplomske studije. zavrdila 1996. godine na
Metatursko-tehnoloskom fakultetu, Univerzitet Crne Gore, magistri'r'a']'a; 2000. godine na Odsjeku
Biotehnologije i bio'hcmijs_k.Og_ inZinjerstva, Tehnolosko-mietalurski fakultet, Univerzitet u
Beogradu i dokiorirala 2005. godina, na Odsjeku Biotehnologije i farmaceutskog inZinjerstva,
Tehhmoloski fakuliet, Univerzitet 1 Novom Sadu ("Ispitivanje. ekstrakeije p.l'oda' ‘moradd
(Foeniculum villgare Mill.) natkritiénim ugljendioksidom").

U zvanje docenta izabrana je 2006. godine na Metaluriko-tehnoloskom fakulietu u
Padgorici za oblast Organska hemijska tehnologija, u zvanje vanrednog profesora 2011, godine
na Metalur§ko-tehriolo§kom fakultetu u Podgorici a u zvanje redovnog profesora birana jé nia
istom fakuletu 2016. godine.

U toku dosadasnjeg rada bila je angazovana kao preédavad na predmetima: Organska
hemijska tehnologija sintetidkih proizvoda, Organska hemijska tehnologija prirodnih proizvoda,
Tehnologija. prerade ve¢a i povréa, Sekundarne sirovine organske hemijske tehnologije,
Organska hemijska tehnologija 11 11, Tebnologije prirodnih bioaktivnih proizveda i Heémijski
reaktori.

Od potetka Skolske 2006/2007. godine anga¥ovana je na. izvodenju nastave | na
primjenjenim studijama Zadtite Zivotne stedine na. Metalursko-tehnoloskom fakultetu. Na
Prirodno-matematickom fakultetu u Podgorici je angazovana od $kolske 2009/2010. godine na
izvodenju nastave na predmetu Biotehnologija u okviru studijskog programa Eksperimentalna
‘bielogija i biotehnologija.

Dr Biljana Damjanovié-Vratnica bila Je mentor mnogih diplomskih, specija[istiékih i
magistarskih radova a autor je i koautor preko 80 radova koji obuhvataju: nautne radove
Stampane u ¢asopisima, nauéne radove -saopSene na nauénim skupovima, isfraZivadke projekte i
studije, udzbenike i monografije. Posjeduje aktivno znanje engleskog jezika, kao i pasivno .znanj_e.

italijanskog jezika.
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B. Damjanrovi¢-Vratnica (2016). Herbal Extracts — Possibility of Preventing Food-Borne
Infection, Significance; Prevention and Control of Food Related Diseases, Dr. Hussaini Makun
(Ed.}, InTech, DOIL: 10.5772/62268. B

B. Damjanovié-Vratunica, Svetlana Perovi, ‘Tiejun Lu, Regina Santos (2016)

Effect of ‘matriX pretreatment on the supercritical CO, extraction of .Satureja montana essential
oil, Chemical Industry&Chemical Engineering Quarterly, 22(2):201-209, ISSN 1'451-93'?2'_-._
B. Damjanovié-Vratuica; Sukovié; D., Peravi, . (2016)

Essential oil components and antimicrobial activity of peppermint (Mentha piperita) from
Montenegro, Agriculture and Forestry, 62 (1):259-268, ISSN 0554-5579
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Southeast European Countries (AMAPSEEC). Antalya, Turkey,

Recenziranje.
Radovi koji senalaze u medunarodnim bazama podataka

Central European Journal of Biology. Manusecript CEJB-D-10-00077; Article Type:
Reseatch Article. SCI journal. Tmpact Factor: 1.000 ISSN: 1895-104X; ISSN: 1644-3632
Natural Product Research: Manuseript GNPL -2011-1125.R2: Article Type: Research
Article: 8CI journal. Impact Factor: 1.009; ISSN: 1478-6419 (Print), 1478-6427 (Online)
Environmental ‘Science and Pollution Research, ESPR. Manuscript ESPR-D-13-00354;

Article Type: Research Article. SCI Journal. Tmpact Factor: 2.651 ; ISSN: 0944-1344 (Print)
1614-7499 (Online) '



Medunarodni Projekti:

Promovisanje mreza i razmjena u zemljama Jugoistodne Evrope, Skadarsko jezero, Crna

Gora, SR, nosilac projekta Regionalni centar za ¥votny sredinu i jugoistodnu Evropu, REC,

Integrated monitoring of the Skadar Lake, Njemacka Rektorska Konferencija, HRK
_(I—Io'c_hschu]rekt_orenkdnfe’renz).-

essment of the Skadar Lake | Njemacka Rektorska
Konferencija, HRK (Ho_chschulrektore_nkon_ferenz_)-.

Triad projekat:Integrated sediment ass

Detekcija mikroorganizama indikatora ekotoksi¢nosti Skadarskog jezera, Bilateralni
projekat, naudno-tehnoloske saradnje izmedu Republike Slovenije i teritorije Srbije i Crae
Gore.

"‘.Interdiscipl'inary assessment of water resouice management in two transboundary lakes in
South  Eastern Europe (DRIMONY)” (Norwegian Institute for Water Research and Research
Council of Norway).

SEE-ERA NET: An Integrated Strategy to Assess and Evaluate Water Quality of Lake
Shkodra

LMOCP (Labor Market Oriented Curriculum) Experimental Biology and Biotechriology.
WUS-Austria Project,

NEWEN (Netherlands and Western Balkans Environmental Network) by LeAF- Lettinga
Associates Foundation, Wageningen Univetsity and Research, Uﬁesco-lnstitute. for Hydraulic

Engineering and Tnstitute for Environmental Studies- Vrije Universiteit Amsterdam,

Bilateralni projekat (Crna Gora-Hrvatska): Implementacija _bi'omonitori_nga zagadenja vodenih
ekosistema (sliva Skadarskog jezera) koriséenjem biomarkera i biotestova

-Bilateralni projekat (Crna Gora-Slovenija): Procjena uticaja na okoliny u Goriskom regionir 1
Tegionn Skadarskt}g Jjezera kao pos_lje_dica poljoptivrednih aktivnosti

lactic-acid bacteria starter cultures. isolated from traditionally fermerited milk _pr.o'duct's in
Montenegro

Bilateralni projekat (Crna -GoraeAustrij_a):. Identity and basic charactérization of potential

-Nacionalni projekat: Ekstrakcija, ispitivanje kvaliteta i bioloska aktivnost farmakologki
aktivnih supstanci odabranih arematiénih biljnih vrsta sa podru&ja Crrie Gore



-Nacionalni projekat: Sinteza i karakterizacija kompleksa nekih prelaznih metala $a novim
ditiokarbamatoligandima

-Nacionalni projekat: Primjena biotestova za ispitivanje uzro¢no posledicne veze izmedu
zagadivaCa Zivotne sredine | nivoa toksidnosti zemljista Zetske raviice i ‘sedimendta
Skadarskog jezera

Nau¢ni boravei:

- ZooloSki Institut, Univerzitela Heidelberg, Labaratorije za Akvaticau ekologiju i
foksikologiju, 2002,2003, 2004, 2003.

- Univerzitetska: klinika Heidelberg, Higijenski institut, Laboratorija za hemiju |
mIkI'OblOlOglel 2002, 2003, 2004, 2003.

- Biotehnigki fakultet, Odjeljak za Biologiju, Univerzitet u Ljubljani, laboratorija za
mikrobiologiju, 2004, 2005.

- Bioforsk, Norveski institut za Agrokulturu i Zastitu Zivotne scedine, Oslo, 2007,
Prijem u élanstvo:
- Drudtvo mikrobiologa Crne Gore (DMCG)

- Society of Environmental Toxicology & Chemistry. (SETAC)
- Predsjednik UdruZenja Mikrobiologa Crne Gore
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