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Abstract 
    
Population, urbanization and industrialization generate waste making garbage pollution a serious problem to most cities. 
Waste provides an excellent site for colonization and multiplication of microorganisms including fungi. Fungi are known 
to produce a wide range of secondary metabolites of high therapeutic values. We investigated on the antimicrobial 
potential of fungi inhabiting hospital, sewage and domestic waste. Seventeen fungal isolates were tested against 
Escherichia coli. Curvularia lunata which showed a maximum inhibitory activity, were further evaluated against 
eight pathogenic bacteria by disc diffusion method. Maximum inhibitory activity by C. lunata against Klebsiella 
pneumoniae, Vibrio cholera, E. coli and Enterococcus sp. was detected in 20 days old fermented Richard’s broth. 
Antibacterial metabolite of C. lunata was observed to be thermo-labile.  
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Waste is any substance, solution, mixture or article for 
which no direct use is envisaged but which is transported 
for reprocessing, dumping, elimination by incineration or 
other methods of disposal (Yakowitz 1988). With 
increasing population, social changes urbanization and 
industrialization, production of waste is increasing rapidly 
making garbage pollution a serious problem (Yaliang 
1996). In view of the development of resistance in 
pathogenic microorganisms, search of bioactive 
compounds with therapeutic potential is of great interest. 
Fungi are known to produce a wide range of secondary 
metabolites of high therapeutic values (Keller et al 2002). 
Substantial amounts of wastes that are generated from 
hospitals, domestic establishments, industries and other 
sources due to human activities are deposited in soil. Waste 
material accumulated in the natural environment provide 
an excellent site for colonization and multiplication of 
microorganisms including fungi (Mishra et al 1996; Obire 
et al 2002). Due to extreme environments presented by 
varied types of wastes, microorganisms interact with each 
other and produce certain metabolites for their survival. 
Therefore, an investigation was made to recover fungi in 
waste and evaluate them for antimicrobial potential.  
 
Materials and Methods 
Collection of soil samples.  Soil samples from three 
different waste viz. Domestic waste, waste from 
hospital and sewage soil , situated at Jabalpur city were 
collected from Feb-Jun 2008. Samples were mixed 
thoroughly and categorized into three groups. 
 

Isolation of fungi from soil samples.  Five gram of 
each soil sample was dried at toom temperature and 
processed for isolation of fungi. Fungal cultures were 
maintained on Potato dextrose agar slants at 4±1C in a 
refrigerator. Identification of fungi was carried out with 
the help of available literature and experts 
(Subramanium 1956; Barnett 1972; Ellis 1971 1976; 
Gilman 1957). Frequencies of all the fungi were 
determined as per Agrawal and Hasija (1986). 
 

Screening of antibacterial Activity. The reference 
bacterium, Escherichia coli (MTCC# (procured from 
IMT, Chandigarh).  0.5 ml test bacterial inoculum 
grown in 100 ml of nutrient broth (NA) at 37±2C  for 
24h was spread uniformly over surface containing PDA 
and nutrient agar and kept under aseptic conditions for 
30 min (Weid et al 2003). Subsequently 6 mm disc of 
each fungal isolate obtained from 5d old actively 
growing culture on PDA was placed at the centre of 
plates containing bacterial culture in sterile conditions. 
Plates were then kept at upright position at 30±2C for 
24 h. They were observed regularly and zone formation 
was recorded (Ayse et al 2004). Potential strain was 
selected for further studies. 
 
Antibacterial activity of cell-free culture filtrate.  
Flask containing 50 ml of sterilized Richard’s and 
Asthana and Hawker’s broth separately were inoculated 
with five mm equal size disc obtained from 7 d old 
actively growing culture of the selected strain of fungi 
on PDA.  
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Table 1. Frequency (%) and antimicrobial activity of fungi in different types of  wastes  
 

Fung species Fungi in different sites (%) 
 Domestic waste Hospital waste Sewage waste 

Antibacterial activity 
(against E.Coli) 

Curvularia geniculata 7.14 7.14 0 10-15 mm 
Trichocladium opacum 0 0 42.85 <5 mm 
Fusarium oxysporum 35.71 14.28 7.14 <5 mm 
Aspergillus niger 42.85 21.42 21.42 <5 mm 
Rhizopus nigricans 14.28 0 0 5-10 mm 
Trichoderma viride 7.14 0 14.28 10-15 mm 
Aspergillus nidulans 28.57 0 14.28 <5 mm
Fusarium roseum 7.14 42.85 0 <5 mm 
Mucor hiemalis 14.28 7.14 0 0 
Fusarium solani 7.14 14.28 0 <5 mm 
Curvularia lunata 14.28 35.71 14.28 >15 mm 
Chrysosporium indicum 14.28 0 0 <5 mm 
Microsporum gypsum 21.42 7.14 7.14 5-10 mm 
Aspergillus flavus 14.28 7.14 0 <5 mm 
Dreschlera sp. 21.42 7.14 14.28 5-10 mm 
Chaetomium globosum 21.42 0 7.14 5-10 mm
Aspergillus fumigatus 28.57 7.14 21.42 <5 mm 
 

The flasks were incubated for 5, 10, 15, 20, 25 
d at 25±2C. After desired incubation, the culture was 
filtered through Whatman No. 1 filter paper and 
centrifuged at 4000 rpm for 10 min.  Supernatant was 
taken and its antibacterial activity was tested against all 
the eight bacterial strains by disc diffusion method (BIO 
347) and spectrophotometric method (Ishikawa et al 
2001). Thermal stability of cell free culture filtrate 
(CFCF) was also studied at 121C (Chakraborti and 
Samajpati 1981; Jonathan and Fasidi 2003).  All the 
bacterial strains used in this study viz.  Bacillus subtilis 
(MTCC 1789), Staphylococcus aureus (MTCC187), 
Escherichia coli (MTCC 443), Klebsiella pneumoniae 
(MTCC 748), Streptococcus sp, Pseudomonas   
aeruginosae (MTCC 779), Vibrio cholerae (MTCC 
1068), Enterococcus faecium were procured from 
Institute of Microbial Technology, Chandigarh. All 
experiments were performed in triplicates and were 
statistically analyzed. 
 
Results 
Fungal isolates from waste. A total of 17 fungi 
represented by 10 genera were isolated from various 
wastes (Table.1). Domestic wastes yielded more fungi 
followed by hospital wastes and sewage sites. 
Aspergillus niger showed maximum frequency (87%) 
followed by Fusarium solani, Curvularia geniculata. 
Mucor hiemalis, Rhizopus nigricans and Chaetomium 
globosum were found only rarely. A. niger, F. roseum 
and Trichocladium opacum were the most frequently 
occurring fungi in domestic, hospital and sewage 
wastes, respectively. It was also interesting to note that 
R. nigricans and Chrysosporium indicum were isolated 

only from domestic waste while T. opacum was found 
only in sewage waste.  Variation in occurrence of fungi 
may be due to difference in chemical composition of the 
wastes. It is evident from results (Table 1) that C. 
lunata, exhibited max. bacteriostatic activity against 
reference bacterium E. coli. C. geniculata and T. viride 
also showed significant activities (12 mm zone) against 
the bacterium when tetracycline used as reference 
antibiotic. Rest of the fungi also exhibited some 
activities while M. hemalis did not show any activity. 
Thus, C. lunata was selected for further evaluation. 
 
Disc diffusion method.   Significant variation in 
antimicrobial activities of C. lunata obtained from 
fermented broth after different incubation periods 
(Table 2). CFCF obtained from 5 days and 10 days old 
fermented broth did not show any bacteriostatic activity. 
CFCF applied in disc diffusion method showed 
significant reduction in growth of the test bacteria. 
Amongst all bacterial strains tested K. pneumoniae, V. 
cholerae, E. coli and Enterobacter aerogenes were 
found to be more sensitive to crude CFCF. 20 d old 
fermented Asthana and hawkers broth exerted max. 
activity against E. coli. No antibacterial activity was 
recorded against Pseudomonas aeruginosa and 
Staphylococcus aureus.  Significant difference in 
thermal stability of the CFCF was also recorded at 
121C. (Table 3). Activity against Bacillus subtilus was 
completely lost.  Similarly, CFCF obtained from 
Richard’s and Aasthana and Hawkers did not show any 
antimicrobial activity against Vibrio cholera and E. 
tedium respectively. 
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Table 2. Antibacterial activity of cell-free culture filtrate of Curvularia lunata as indicated by zone of 
inhibition (mm) in disc diffusion method 
 

5 d old 10 d old 15 d old 20 d old 25 d old Bacterial strains RB AHB RB AHB RB AHB RB AHB RB AHB 
Bacillus subtilis  
(MTCC 1789) 

0 0 0 0 7± 
0.23 

5± 
0.20 

15± 
0.28 

12± 
0.16 0 15 

±0.2 
Staphylococcus aureus (MTCC 187) 0 0 0 0 0 0 0 0 0 - 
Escherichia coli  
(MTCC 443) 

0 0 0 0 0 5± 
0. 31 

18± 
0.12 

25± 
0.11 

15± 
0.12 

16± 
0.12 

Klebsiella pneumoniae (MTCC 748) 0 0 0 0 7± 
0.23 

9± 
0.20 

28 
±0.20 

24± 
0.20 

31± 
0.23 

24± 
0.12 

Streptococcus sp 0 0 0 0 3± 
0.23 

8± 
0.12 

8± 
0.23 

8± 
0.11 

14± 
0.17 

11± 
0.17 

Pseudomonas   aeruginosae 
(MTCC 779)  

0 0 0 0 0 0 0 0 0 
 

- 
 

Vibrio cholerae  (MTCC 1068) 0 0 0 0 0 6± 
0.34 

21± 
0.20 

16± 
0.23 

15± 
0.23 

12± 
0.12 

Enterococcus faecium  0 0 0 0 3± 
0.33 0 17± 

0.26 
10± 
0.23 

1± 
0.28 

7± 
0.12 

 
RB = Richard’s broth; AHB = Asthana and Hawkers broth 
 
 
Table 3. Effect of incubation temperature on 
antibacterial activity of 25 d old cell-free culture 
filtrate of Curvularia lunata by disc diffusion method 
  
 

Zone of inhibition 
(in mm) Bacterial strain 

Richard’s Asthana 
Bacillus subtilis (MTCC 1789) 0 0 
Staphylococcus aureus (MTCC 
187) 

0 0 

Escherichia coli (MTCC 443) 8±0.12 9±0.16 
Klebsiella pneumonia (MTCC 
748) 

7±0.11 10±0.28 

Streptococcus sp. 16±0.17 0 
Pseudomonas aeruginosae 
(MTCC 779) 

0 0 

Vibrio cholerae  (MTCC 1068) 0 9±0.12 
Enterococcus faecium 9±0.12 0 
 
 

Discussion 
During the recent years serious efforts have been geared 
towards searching for new microbes with high 
therapeutic potential. Antimicrobials represent an 
important part of medicine today. The discovery of 
antimicrobials like penicillin and tetracycline paved the 
way for better health for millions around the world. 
However, serious problems related to resistance against 

various drugs have arisen. Waste materials being rich in 
diverse nutrient provide novel situation to multiply and 
survive a large group of microorganisms including 
fungi. Through microbiological analysis of samples 
collected form hospitals, domestic and sewage water 
wastes yielded 17 fungi with varied frequencies. 
Variation in numbers and types of fungi might be due to 
difference in chemical composition of wastes. Similar 
observations have also been recorded by many earlier 
workers. Pandey et al (1989) reported 32 isolates of 
fungi from garbage soil among which Chrysosporium, 
Fusarium, Aspergillus and Microsporum were 
prominent. Gugnani et al (1978) recovered 
Cladosporium sp. and D. trichoides from Garbage soil. 
Obire et al (2002) reported several fungi from different 
wastes. Many keratinophilic fungi including 
Chrysosporium sp. and Microsporium sp. have also 
been reported from waste contaminated habitats (Ulfig 
and Korcz 1983; Ulfig et al 1996; Ulfig, 1985). Taiwo 
and Oso (2004) reported several fungi for municipal 
solid wastes. Adesemoye (2006) also reported on the 
identification of several fungi from wastes. 
Antimicrobial efficiency of all the test strains of fungi 
varied significantly against E. coli. C. lunata showed 
remarkable inhibitory action against this reference 
bacterium and thus was selected for further evaluation. 
The results showed a variable effect of extracts from 
this fungus on the target strains of bacteria. C. lunata 
was more active and produced a max. zone of inhibition 
than other fungal strains. It may presumably be due to 
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the production of curvularin by this fungus as reported 
by Trigos et al (2006). Similar results have also been 
recorded by Bycroft (1988), Jonathan and Fasidi (2003), 
Patil et al (2007) Jung et al (2002). Trigos et al (2006) 
reported significant microbial activity in C.lunata, 
Fusarium sp. and Rhizopus sp. It was also recorded that 
CFCF of C. lunata had a broad spectrum of inhibitory 
activity against various bacteria. Thus, fungus 
producing secondary metabolites that may be used as 
antibiotics needs to be explored thoroughly. Disc 
diffusion method employed in the present study proved 
as an effective and efficient technique to identify and 
select fungi. However, Jonathan and Fasidi (2003) and 
Toda et al (1991) reported well diffusion method as the 
most sensitive method of evaluating antimicrobial 
activities as compared to disc diffusion method. CFCF 
which declined in antimicrobial activity after subjecting 
to a temp treatment clearly indicates its thermo-labile 
nature. Similar variations in activity of metabolites 
produce by various fungi have also been found by Weid 
et al (2003) and Chakrabarti and Samajpati (1981). 
Therefore, from the study it can be concluded that 
various fungi recovered from wastes sites have 
significant antimicrobial property and especially C. 
lunata needs further investigations to characterize and 
purify the antimicrobial moieties against multi-drug 
resistant bacteria. 
 
Acknowledgement 
Authors are thankful to Head, Department of 
Biosciences for providing the laboratory facilities and 
Institute of Microbial Technology, Chandigarh for 
providing us the bacterial culture. Financial assistance 
received from Madhya Pradesh Council of Science and 
Technology and Madhya Pradesh Council of 
Biotechnology, Bhopal are also thankfully 
acknowledged.  
 
References 
Adesemoye AO, Opere BO, Makinde SCO. 2006. 

Microbial content of abattoir wastewater and its 
contaminated soil in Logos, Nigeria. Afr J 
Biotechnol 5(20): 1963-1968. 

Agrawal GP and Hasija SK. 1986. Microorganisms in 
laboratory: A laboratory guide for mycology, 
microbiology and plant pathology. Print House, 
Lucknow, India, 115 p. 

Ayse DA, Huseyin A I, Mine Kurkcuog L, and  
Kemal HCB. 2004. Composition and the in vitro 
antimicrobial activities of the essential oils of some 
Thymus species. Z Naturforsch 59(c):  75- 80. 

Banso A and Adeyemo SO.  2007. Evaluation of 
antibacterial properties of tannins   isolated from 
Dichrostachys cinerea.  Afr J Biotechnol  6(15):  
1785-1787. 

Barnett HL, and Hunter BB. 1972. Illustrated genera 
of specific fungi. Burgers publishing company  
241pp. 

Bycroft BW.  1988. Dictionary of antibiotics and 
related substances. Chapman and Hall, London, 
244 p. 

Chakraborti K and Samajpati N.  1981. Antibacterial 
activity of Rhizoctonia bataticola (Taub.) Butler. 
Current Sci  50(8):  367-368. 

Ellis MB. 1971. Dematiaceous Hyphomycetes, CAB 
Common Wealth Mycological Institute, Kew 
Surrey, England, 608 p. 

Ellis MB. 1976.  More Dematiaceous Hyphomycetes, 
CAB Common Wealth Mycological Institute, Kew 
Surrey, England,  507 p. 

Gilman JC. 1957. A manual of soil fungi. Sec ed. Iowa 
State University Oxford IBM publishing  Co. 
Calcutta Pres, 410p. 

Gugnani HC, Gupta S and Talwar RS. 1978. Role of 
opportunistic fungi in ocular infection in Nigeria. 
Mycopath  65: 155- 166 

Ishikawa NK, Kasuya MCM and Vanetti MCD. 
2001. Antibacterial activity of Lentinula edodes 
grown in liquid medium. Braz J Microbiol  32:  
206-210. 

Jonathan SG and Fasidi IO.  2003. Antimicrobial 
activities of two Nigerian edible macro-fungi 
Lycoperdon pusilum (Bat. Ex) and Lycoperdon 
giganteum (Pers.) Afr J Biomed Res  l6:  85- 90. 

Jung DS, Jung NY and Ryu KH.  2002. Phylogenic 
analysis of Alternaria brassicicola producing 
bioactive metabolites. J  Microbiol  40(4):  289-
294. 

Keller C, Maillard M, Keller J and Hostettmanna K.  
2002. Screening of European fungi for 
antibacterial, antifungal, larvicidal, molluscicidal , 
antioxidant and free radical scavenging activities 
and isolation of bioactive compounds. Pharmaceut 
Biol  40(7): 518-525. 

Misra SG, Mani D and Tiwari SD. 1996.  Soil 
pollution through sewage sludge: a review. Prac 
Natl  Acad  Sci,  India  66(B): 35-52. 

Ovbire O, Nwaubeta O and Adue SBN. 2002. 
Microbial community of a waste dump site. J Appl  
Sci Environ Mang  6(1): 78-83. 

Pandey A, Agrawal GP and Singh SM. 1989. 
Pathogenic fungi in soils of Jabalpur, India. 
Mycoses  33(3): 116-125. 

Patil RHS, Makari HK and Gurumurthy H. 2007. In 
vitro Antimicrobial activity of ethanol extract of 
Thevetia peruviana. EJEAFChe   6(9) : 2318-2322. 

Subramanium CV. 1952. Hyphomycetes  ICAR. New 
Delhi, 930pp. 

Taiwo LB and Oso BA. 2004. Influence of composting 
technique on microbial succession, temperature and 



J Mycol Pl Pathol, Vol. 40, No.2, 2010 256

pH in a composting municipal solid state waste. Afr 
J  Biotechnol  3(4): 239-243. 

Toda M, Okubu S, Ikigai H, Suzuki T, Suzuki Y and 
Shimamura T. 1991.  The Protective activity of tea 
against infection by Vibro cholerae.  J  Appl 
Bacteriol 70: 109 112. 

Trigos A, Castellanosonario O, Salivas A and  
Espinoza C. 2006.  Antibiotic activity of several 
phytopathogenic fungi. Micol Appl Int  18(1): 3-6. 

Ulfig K, Terakowski M, Plaza G and Kosarewicz O.  
1996.  Keratinophilic fungi in sewage sludge. 
Mycopathologia 136: 41-46. 

Ulfig K. 1985. Dermatophytes and other keratinophillic 
fungi in Municipal solid waste. Roczniki PZH 36: 
497- 504.  

Uffig K and Korecz M. 1983. Isolation of 
keratinophilic fungi from sewage sludge. 
Sabouraudia 21:  247-250. 

Weid Von der, Alviana DS, Santos ALS, Soares 
RMA, Alviano CS and  Seldin L. 2003. 
Antimicrobial activity of Paenibacillus peoriae 
strain NRRL BD-62 against a broad spectrum of 
phytopathogenic bacteria and fungi. J  Appl 
Microbiol 95: 1143-1151. 

Yaliang Y. 1996. Changzhou, China: Water supply, 
sewage treatment and waste disposal strategies for 
sustainable development. Ambio 25: 86-89. 

Yakowitz H. 1988.  Identifying, classifying and 
describing hazardous waste. In: AL Jacquenline, 
ed.. Hazardous waste management (industry and 
envirourment). Vol II. United Nations Environment 
Program. 

 
Received: Feb 8, 2010 Accepted:  May 21, 2010 
 

 



<<
  /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
  /CreateJDFFile false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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


