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Macrophomina phaseolina is a prevalent pathogen that causes charcoal decay in 
various crops, posing a considerable challenge to sustainable agriculture. This 
research employed the poisoned food method to examine the in vitro antifungal 
properties of plant extracts against M. phaseolina, with the goal of identifying 
eco-friendly substitutes for synthetic fungicides. The ethyl acetate fraction of the 
Moringa peregrina ethanol extract exhibited the greatest antifungal activity 
compared to the other evaluated extracts. The EC50 value was established at 
1.31 g/L, with a 77% inhibition of mycelial growth noted at a concentration of 2 
g/L. The ethanol extract of Artemisia herba-alba markedly reduced 
microsclerotia production, resulting in a 44% decrease in mycelial proliferation 
at a concentration of 1.5 g/L. Conversely, other plant extracts demonstrated 
limited to negligible antifungal activity, with inhibition rates ranging from 0 to 
22%. The results indicate that M. peregrina and A. herba-alba could serve as 
viable natural sources for the development of biodegradable, non-toxic, and 
effective fungicides. Additional research is needed to investigate and improve 
these promising natural alternatives for sustainable disease management in 
agriculture. 
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1. Introduction

Macrophomina phaseolina, a soilborne fungus, is responsible for charcoal rot disease, a significant threat to a wide 
range of crops. This pathogen infects over 500 plant species across 100 families [1], including economically important 
crops such as legumes, vegetables, fruits, and fiber plants [2][3]. In Egypt, it is considered a primary fungal pathogen 
affecting sunflower [4]. Symptoms in young Phaseolus vulgaris plants manifest as irregular black lesions. In mature 
plants, the disease leads to wilting and vascular blockage due to the production of black or gray microsclerotia [1]. 

The overuse and prolonged application of chemical fungicides pose significant risks to the environment, potentially 
disrupting ecosystems and resulting in the emergence of fungicide-resistant fungal strains.  Research has increasingly 
highlighted the potential of natural, plant-derived compounds as a sustainable and safer alternative to synthetic 
fungicides.  These botanical extracts offer a promising source of non-toxic, systemic, and readily degradable biological 
agents for controlling fungal pathogens [5][6]. Studies have revealed that bioactive compounds in these extracts can 
directly inhibit the growth of these fungal pathogens [5], or trigger defense responses in host plants, ultimately 
reducing disease severity [7][8].  

Moringaceae family consists of 10 to 12 species belong to only one genus called Moringa [9-11]. These species are 
traditionally used to treat common diseases such as malaria, hypertension, fever, asthma, and diabetes [12][13]. 
Moringa species metabolites such as isothiocyanates, thiocyanates, nitriles, and thiocarbamates [13-15] have 
fungicidal, bactericidal, cancer chemo preventive, and hypotensive properties [16-18]. 
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This research evaluated the fungicidal effectiveness of several plant extracts, specifically Moringa peregrina, among 
other plant species Melia azedarach, Teucrium polium, Artemisia herba-alba, Verbascum thapsus, Pergularia tomentosa, 
Crataegus pentagyna, Cnicus benedictus, and Atropa belladonna, against the pathogen Macrophomina phaseolina.  

2. Materials and Methods

2.1. Plant material preparation and extraction

The plant material was collected from Syria and 
Iran (Table 1) and shade-dried at a temperature 
of 25±3°C. The dried parts (100g each) of 
Moringa peregrina, Melia azedarach, Teucrium 
polium, Artemisia herba-alba, Verbascum 
thapsus, Pergularia tomentosa, Crataegus 
pentagyna, Cnicus benedictus and Atropa 
belladonna berries were subsequently ground 
using a manual grinder and extracted with 1 
liter of 96% ethanol for 24 hours. Following 
this, the crude ethanol extract was concentrated 
and evaporated using a rotary evaporator at 40 
°C [19]. Moringa peregrina ethanol extracts were partitioned into five solvent fractions (ethyl acetate, n-butanol, n-
hexane, chloroform, and methanol) using a separating funnel. Each fraction was obtained by suspending the initial 
extract in 250 mL of water and extracting it with 250 mL of the respective solvent. Fractioned extracts were dried 
under vacuum using a rotary evaporator at 40 °C and all extracts were stored in the dark at 4°C until they were used 
in the antifungal assays.   

2.2. The tested pathogen 

The study used Macrophomina phaseolina isolate Mph44, previously identified and characterized by Mahdizadeh et al. 
(2011) [20]. This isolate was initially recovered from melons exhibiting charcoal rot symptoms in Khorasan region, 
Iran. The pure cultures were obtained through hyphal tip technique [21] and maintained on sterile toothpicks at room 
temperature, and cultured on PDA at 4 °C for further use. 

2.3. Growth Inhibition tests 

To evaluate the effect of each plant extract on mycelial growth of M. phaseolina, Poisoned food technique was used 
[22]. Dimethyl sulfoxide (DMSO) solvent was employed in the preparation of stock solutions for every extract or 
extract fraction and then mixed with sterilized autoclaved Potato Dextrose Agar (PDA) to achieve the ultimate 
concentration of 1.5 g/L in each Petri plate. A mycelial disc 6mm in diameter, cut out from the periphery of 3 to 5-day 
old cultures of fungus, was aseptically inoculated onto the center of the Petri plate containing the plant extract. The 
inoculated plates were incubated at 25°C and colony diameter was measured and recorded after 3 to 4 days. 
Percentage of mycelial growth inhibition was then calculated using the following equation [23]: 

Mycelial growth inhibition (MGI) % = [C-T/C]×100 

C is the diameter of the fungal colony (mean of three replicates) in negative control (solvent without extract), and T is 
the diameter of the fungal colony (mean of three replicates) in the presence of plant extract.  

2.4. Moringa peregrina ethyl acetate fraction EC50 

A gradual concentration (250, 500, 800, 1000, 1500, 2000, and 3000 mg/L) was used to determine the half maximal 
effective concentration (EC50) of  Moringa peregrina ethyl acetate fraction. EC50 value was calculated using Graph pad 
Prism software. 

Table 1.  The plants and plant material used in the study 
Plant name  Family Used part Country 
Melia azedarach Meliaceae leaves Syria 
Teucrium polium Lamiaceae leaves Syria 
Artemisia herba-alba Asteraceae leaves Syria 
Verbascum thapsus Scrophulariaceae leaves Iran 
Moringa peregrina Moringaceae leaves Iran
Atropa belladonna Solanaceae Berries Iran
pergularia tomentosa Apocynaceae Stem Iran 
Crataegus pentagyna Rosaceae leaves Iran 
cnicus benedictus Asteraceae leaves Iran
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2.5. Statistical analysis 

Mean comparison and the variance analysis were conducted on SPSS software using One-way analysis of variance 
(ANOVA) and Tukey HSD test at significance level p = 0.05. 

3. Results  

The ethanol extract of Moringa peregrina 
demonstrated the greatest efficacy among all 
evaluated extracts. It exhibited a notable suppression 
of mycelial growth, achieving 64±2% at a 
concentration of 1.5 g/L. The ethanol extract of 
Artemisia herba-alba completely inhibited 
microsclerotia production, displaying significant 
activity with an inhibition ratio of 44±1.1% at a 
concentration of 1.5 g/L. Despite having a significant 
influence on microsclerotia production, the 
ethanolic extract of Teucrium polium and Pergularia 
tomentosa demonstrated weak fungicidal activity, 
with growth inhibition rates of 17.5±2.5% and 
22±1% at a concentration of 1.5 g/L, respectively. 
Furthermore, Melia azedarach extract demonstrated a 
minimal inhibitory effect of approximately 3±2%. The 
ethanolic extracts of Atropa belladonna, Verbascum 
thapsus, Crataegus pentagyna, and Cnicus benedictus 
demonstrated no significant impact on the mycelial 
growth of the pathogen (Fig. 1). 

The ethanol extract derived from Moringa peregrina 
was divided into five separate fractions. The antifungal 
efficacy of these fractions, specifically their effect on 
the mycelial proliferation of M. phaseolina, was 
thoroughly investigated. The ethyl acetate fraction 
demonstrated a significant effect on the inhibition of 
mycelial growth (Fig. 2). This fraction markedly 
suppressed mycelial growth, attaining 77% inhibition 
at 2 g/L and demonstrating an EC50 value of 1.31 g/L 
(Fig. 3). The fractions derived from chloroform and 
methanol exhibited a moderate level of activity, 
inhibiting mycelial growth by approximately 32% and 
25.6% at a concentration of 1.5 g/L, respectively. In 
contrast, the fractions derived from butanol and n-
hexane demonstrated minimal efficacy. All fractions, 
except for the ethyl acetate fraction, demonstrated no 
effect on the reproduction of microsclerotia of M. 
phaseolina, while the ethyl acetate fraction exhibited a 
moderate degree of activity. 

 

 

 

 

Figure 1. Growth inhibition ratio (%) for the ethanol extracts 
of the studied plants (1.5 g/L) against M. phaseolina 

 

Figure 2. Growth inhibition ratio (%) for the ethanol extracts 
fractions of Moringa peragrina (1.5 g/L). The (*) indicates a 
statistically significant difference between fractions. 
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4. Discussion 

This study evaluated the antifungal properties of a specific 
botanical species against M. phaseolina. The ethyl acetate 
fraction of M. peragina demonstrated significant effectiveness 
in inhibiting the mycelial growth of the specified pathogenic 
organism. M. peregrina extract was previously reported 
to exhibit antibacterial efficacy against Staphylococcus aureus, 
S. epidermidis, Pseudomonas aeruginosa, Escherichia coli, 
Enterobacter cloacae, Klebsiella pneumoniae, Candida albicans, 
C. tropicalis, and C. glabrata [24]. Numerous compounds 
derived from M. peregrine demonstrate significant biological 
activities, encompassing antimicrobial, antiviral, anticancer, 
and antioxidant properties [25]. Multiple previous studies have 
recorded the existence of antimicrobial properties in various 
parts of Moringa, including its roots, flowers, bark, seeds, and 
stem [26][27]. 

Artemisia herba-alba extract has shown a significant impact on 
the production of microsclerotia, while the effects of other 
plant extracts were negligible. This discovery holds 
considerable significance in pathogen management, given the 
essential role of microsclerotia in the pathogen's life cycle. 
Prior literature has thoroughly recorded the significance of natural products in inhibiting microsclerotia production 
[28], likely due to the suppression of melanin synthesis within the fungus. It is plausible to suggest that the extract 
from Artemisia herba-alba can disrupt the melanin biosynthesis pathway in the fungus, thereby inhibiting 
microsclerotia formation.  

The currently presented findings indicate that M. peragina and Artemisia herba-alba extracts may serve as 
environmentally friendly, plant-based pesticides against M. phaseolina, providing a viable alternative to traditional 
fungicides.  Future research on botanical extracts may reveal novel natural compounds with exceptional antifungal 
properties, facilitating sustainable disease management in agriculture. 

5. Conclusion 

This study examined the antifungal properties of various plant extracts against M. phaseolina.  The ethyl acetate 
fraction of M. peregrina extract demonstrated a remarkable ability to inhibit the growth of the pathogen.  The findings 
indicate that the ethanolic extracts of both M. peragina and Artemisia herba-alba has potential as environmentally 
sustainable, plant-derived insecticides against M. phaseolina. This might offer a feasible substitute for the traditional 
fungicides presently employed. Nonetheless, further investigation is necessary to assess the feasibility of employing 
these extracts under field conditions. 
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peragrina. 

 



DYSONA – Life Science 5 (2024) 1-6  Abbod et al. 
 

 5  

References 

1. Cotuna O, Paraschivu M, Sărățeanu V. Charcoal rot of the sunflower roots and stems (Macrophomina phaseolina 
(Tassi) Goid.)-an overview. Scientific Papers Series “Management, Economic Engineering in Agriculture and Rural 
Development“. 2022;22(1):107-16 

2. Kunwar IR, Sinyh T, Machado CC, Sinclair JB. Histopathology of soybean seed and seedling infection by 
Macrophomina phaseolina. Phytopathology. 1986;76:532-35. DOI 

3. Khambhati VH, Abbas HK, Sulyok M, Tomaso-Peterson M,  Shier WT. First report of the production of mycotoxins 
and other secondary metabolites by Macrophomina phaseolina (Tassi) Goid. isolates from soybeans (Glycine max 
L.) symptomatic with charcoal rot disease. J. Fungi. 2020;6(4):332. DOI 

4. Purkayastha S, Kaur B, Dilbaghi N, Chaudhury A. Characterization of Macrophomina phaseolina, the charcoal rot 
pathogen of cluster bean, using conventional techniques and PCR‐based molecular markers. Plant Pathol. 
2006;55(1):106-16. DOI 

5. Ahmadi S, Ahmadi G, Ahmadi H. A review on antifungal and antibacterial activities of some medicinal plants. Micro 
Nano Bio Asp. 2022;1(1):10-7. DOI 

6. Gizaw A, Marami LM, Teshome I, Sarba, EJ, Admasu P, Babele DA, Dilba GM, Bune WM, Bayu MD, Tadesse M, 
Abdisa K. Phytochemical screening and in vitro antifungal activity of selected medicinal plants against candida 
albicans and aspergillus niger in west shewa zone, Ethiopia. Adv. Pharmacol. Pharm. Sci. 2022;(1):3299146. DOI 

7. Schneider S, Ullrich W. Differential induction of resistance and enhanced enzyme activities in cucumber and 
tobacco caused by treatment with various abiotic and biotic inducers. Physiol. Mol. Plant Pathol. 1994;45:291-
304. DOI 

8. Zhou X, Zeng M, Huang F, Qin G, Song Z, Liu F. The potential role of plant secondary metabolites on antifungal and 
immunomodulatory effect. Appl. Microbiol. Biotechnol. 2023;107(14):4471-92. DOI 

9. Somali MA, Bajneid MA, Al-Fhaimani SS. Chemical composition and characteristics of Moringa peregrine seeds and 
seeds oil». J. Am. Oil Chem. Soc. 1984;61(1):85-6. DOI 

10. Spandana U, Srikanth P. A Review on Miracle tree: Moringa oleifera. J. Pharmacogn. Phytochem. 2016;5(6):189-91. 

11. Mohan M, Srivastava GP. Studies on the extractability and the chemical composition of leaf proteins from certain 
trees. J. Food Sci. Technol., India, 1981;18(2):48-50. 

12. Elbatran SA, Abdel-Salam OM, Abdelshfeek KA, Nazif NM, Ismail SI, Hammouda FM. Phytochemical and 
pharmacological investigations on Moringa peregrina (Forssk) Fiori. Nat. Prod. Sci. 2005;11(4). 

13. Paikra BK, Gidwani B. Phytochemistry and pharmacology of Moringa oleifera Lam. J. Pharmacopunct. 
2017;20(3):194. DOI 

14.  Bennett RN, Mellon FA, Foidl N, Pratt JH, Dupont MS, Perkins L, Kroon PA. Profiling glucosinolates and phenolics 
in vegetative and reproductive tissues of the multi-purpose trees Moringa oleifera L. (horseradish tree) and 
Moringa stenopetala L. J. Agric. Food Chem. 2003;51:3546-53. DOI 

15. Anwar F, Latif S, Ashraf M, Gilani AH. Moringa oleifera a food plant with multiple medicinal uses. Phytother Res. 
2007;21: 17–25. DOI 

16. Fahey JW, Zalcmann AT and Talalay P. The chemical diversity and distribution of glucosinolates and 
isothiocyanates among plants. Phytochemistry. 2001;56:5–51 

17. DOI 

18. Singh M, Singh S, Verma D. Morphological and Pharmacognostical Evaluation of Moringa oleifera Lam. 
(Moringaceae): A Plant with High Medicinal Value in Tropical and Subtropical Parts of the World. Pharmacogn. 
Rev. 2020;14(28). DOI 

19. Chirania A, Kaushik L, Rao S, Sharma V. Therapeutic Activity of Moringa Oleifera. Amino Acids. 2022;4:10. 

https://doi.org/10.1094/phyto-76-532
https://doi.org/10.3390/jof6040332
https://doi.org/10.1111/j.1365-3059.2005.01317.x
https://doi.org/10.22034/mnba.2022.150563
https://doi.org/10.1155/2022/3299146
http://dx.doi.org/10.3831/kpi.2017.20.022
https://doi.org/10.1021/jf0211480
http://dx.doi.org/10.1002/ptr.2023
https://doi.org/10.1016/S0031-9422(00)00316-2
http://dx.doi.org/10.5530/phrev.2020.14.17


DYSONA – Life Science 5 (2024) 1-6  Abbod et al. 
 

 6  

20. AWALUDIN A, KARTINA K, Maulianawati D, Manalu W, ANDRIYANTO A, Septiana R, Arfandi A, Lalang Y. 
Phytochemical screening and toxicity of ethanol extract of Sauropus androgynus. Biodiversitas. 2020;21(7). DOI 

21. Mahdizadeh V, Safaie N and Goltapeh EM. Diversity of Macrophomina phaseolina based on morphological and 
genotypic characteristics in Iran. Plant Pathol. J. 2011;27(2):128-37. DOI 

22. Edmunds LK. Combined relation of plant maturity, temperature, and soil moisture to charcoal stalk rot 
development m grain Sorghum. Phytopathology, 1964;54(5):514–7 (1964). 

23. Schmitz H. Poisoned Food Technique 2nd ed. Industry of Engineering Chemical, London, USA. 1930;333-61. 

24. Pandey DK, Chandra H, Tripathi NN. Volatile fungitoxic activity of some higher plants with special reference to 
that of Callistemon lanceolatus DC. J. Phytopathol. 1982;105(2): 175–82. DOI 

25. Lalas S, Gortzi O, Athanasiadis V, Tsaknis J, Chinou I. Determination of antimicrobial activity and resistance to 
oxidation of Moringa peregrina seed oil. Molecules. 2012;17(3):2330-4. DOI 

26. Majali I, Althunibat O, Qaralleh H. Antimicrobial and Immunomodulatory activities of Moringa peregrine-
MINIREVIEW. J. Basic Appl. Res. 2015;1(2):55-61. 

27. Lockett CT, Calvet CC, Grivetti LE. Energy and micronutrient composition of dietary and medicinal wild plants 
consumed during drought. Study of rural Fulani, northeastern Nigeria. Int. J. Food Sci. Nutr. 2000;51(3):195-208. 
DOI 

28. Anzano A, de Falco B, Ammar M, Ricciardelli A, Grauso L, Sabbah M, Capparelli R, Lanzotti V. Chemical analysis and 
antimicrobial activity of Moringa oleifera Lam. leaves and seeds. Molecules. 2022;27(24):8920. DOI 

29. Abbod M, Safaie N, Gholivand K, Mehrabadi M, Bonsaii M. Mode of action of 3-butylidene phthalide as a competent 
natural pesticide. Pestic. Biochem. Physiol. 2020;164:228-36. DOI 

https://doi.org/10.13057/biodiv/d210712
https://doi.org/10.5423/ppj.2011.27.2.128
http://dx.doi.org/10.1111/j.1439-0434.1982.tb00675.x
https://doi.org/10.3390/molecules17032330
https://doi.org/10.1080/09637480050029700
https://doi.org/10.3390/molecules27248920
https://doi.org/10.1016/j.pestbp.2020.02.003

	Antifungal activity of some plant extracts against Macrophomina phaseolina
	Abstract
	Introduction
	Materials and Methods
	Plant material preparation and extraction
	The tested pathogen
	Growth Inhibition tests
	Moringa peregrina ethyl acetate fraction EC50
	Statistical analysis

	Results
	Discussion
	Conclusion
	Statements
	References



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



