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Antibacterial and antifungal activities of liquid culture filtrate, water and ethanol extract (solid culture) of Stereum ostrea
were evaluated against 5 bacteria and 3 plant pathogenic fungi. To determine the minimal inhibitory concentration (MIC),
we studied 5~300 mg/ml concentrations against bacteria and fungi separately. The MIC was 10 mg/ml for Bacillus subtilis
and 40 mg/ml for Colletotrichum gloeosporioides and Colletotrichum miyabeanus. Liquid culture filtrate was more effective
against Gram positive than Gram negative bacteria, and Staphylococcus aureus was the most inhibited (20.3 mm) bacterium.
Water and ethanol extracts were effective against both Gram positive and Gram negative bacteria, and water extract was
better than ethanol extract. In water and ethanol extract, inhibition zones were 23.6 and 21.0 mm (S. aureus) and 26.3 and
22.3 mm (Pseudomonas aeruginosa), respectively. For plant pathogenic fungi, the highest and lowest percent inhibition of
mycelial growth (PIMG) was found 82.8 and 14.4 against C. miyabeanus and Botrytis cinerea in liquid culture filtrate, respec-
tively. In water extract, the PIMG was found to be the highest 85.2 and lowest 41.7 for C. miyabeanus and C. gloeosporioides,
respectively. The inhibitory effect of ethanol extract was better against C. miyabeanus than C. gloeosporioides and B. cinerea.
Among 3 samples, water extract was the best against tested pathogenic fungi. This study offers that the extracts isolated
from S. ostrea contain potential compounds which inhibit the growth of both bacteria and fungi.
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Stereum ostrea is one of the colorful mushroom belongs nine Korean wild mushrooms and found good inhibitory
to Stereaceae, Basidiomycota. The fungus S. ostrea is effect of liquid culture filtrate of S. ostrea (Imtiaj and Lee,
inedible due to its tough, leathery texture and is often 2007).
called the ‘False turkey tail’, since it mimics Trametes To find out the effective antimicrobial compounds we
versicolor. Like the ‘True turkey tail’, S. ostrea has some- studied liquid culture filtrates, water and ethanol extract of
what fuzzy cap that displays zones of brown and reddish solid culture of this mushroom extensively, expecting that
brown colors. The S. ostrea is distinguished by its rela- the cultures contain the similar compounds as the fruiting
tively large size and it tends to develop individual, sliced- body. Here, we reported antibacterial and antifungal activ-
funnel-shaped fruit bodies, rather than laterally fused flat ities of S. ostrea.
ones. It is saprophytic on the dead hardwoods, growing in
dense overlapping clusters and widely distributed in the Materials and Methods
world (Kuo, 2005). This fungus has long been used for
folk remedies even without any knowledge of which com- Microorganisms and culture conditions. Stereum ostrea
pounds are responsible. The ethnobotanical uses of this IUM1139 was obtained from “Culture Collection of Wild
mushroom to heal both human and plant diseases have Mushroom Species (CCWM)”, University of Incheon,
been accumulated but scientific evidences are not yet well Korea and used in this experiment. The mushroom strain
known. Recently, some new compounds such as a sesquit- was maintained on potato dextrose agar (PDA) medium at
erpene, three aromatic compounds and a known com- 25°C for further study. Three Gram-negative bacteria such
pound methyl 2,4-dihydroxy-6-methylbenzoate were isolated as Escherichia coli CCARMI1258, Klebsiella pneumoniae
from a culture broth of the fungus Stereum sp. The novel CCARM10161 and Pseudomonas aeruginosa CCARM2171
sesquiterpene was determined to be stereumone and the and two Gram-positive bacteria Bacillus subtilis TUB3251
three new aromatic compounds were elucidated together and Staphylococcus aureus CCARM3230 were used in
with the known compound. The combination of these this study. B. subtilis was obtained from Applied Microbi-
compounds showed evident nematocidal activity against ology Laboratory, Department of Biology, University of
nematode Panagrellus redivivus (Li et al., 2006). In our Incheon and remaining 4 bacteria were obtained from
earlier research, we screened antimicrobial activities of “Culture Collection of Antibiotic Resistant Microbes
(CCARM)”, Korea. Three plant pathogenic fungi, includ-
*Corresponding author <E-mail: tslee@incheon.ac.kr> ing Botrytis cinerea, Colletotrichum gloeosporioides and
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Table 1. List of microorganisms used in this study

Microbes

Strains

Gram-positive bacteria
Gram-negative bacteria

nosa CCARM2171
Plant pathogenic fungi

Bacillus subtilis TUB3251 and Staphylococcus aureus CCARM3230
Escherichia coli CCARMI1258, Klebsiella pneumoniae CCARM10161 and Pseudomonas aerugi-

Botrytis cinerea, Colletotrichum gloeosporioides and Colletotrichum miyabeanus

Colletotrichum miyabeanus, were obtained from “Center
for Fungal Genetic Resources (CFGR)”, Korea and used
for this study (Table 1). The strains of bacteria and plant
pathogenic fungi were maintained on nutrient agar (NA)
medium at 37°C and PDA at 25°C, respectively.

Collection of crude extract. The fungus S. osfrea was
cultured both in potato dextrose broth (PDB) and PDA
medium separately. PDB culture was incubated at 25°C,
on rotary shaker 140~150 rpm and PDA culture was incu-
bated at 25°C for 30 days. After incubation, solid culture
was dried in fume hood (HK-FH1800, Korea), powdered
and then extracted both in distilled water and 70% etha-
nol (1 g: 15 ml) separately for 72 hours at 25°C. To obtain
filtrates, the liquid culture, water extract and ethanol
extract were filtered through 2 layers of Whatman No. 1
filter paper. The 3 filtrates were concentrated by a rotary
evaporator (Eyela, Tokyo Rikakikai Co. Ltd., Japan) until
semi-solid state substances were obtained. The semi-solid
state substances were then freezing dried at —80°C
(Operon, Korea).

Determination of minimal inhibitory concentration
(MIC). The MIC test was aimed to find out the lowest
concentration of the sample that inhibits the growth of
tested microorganisms. The sample was used against 5
bacteria and 3 phytopathogenic fungi following modified
technique described by Hirasawa et al., 1999. Different
concentrations (5~300 mg/ml) of water extract was diluted
in sterilized distilled water and tested using filter paper
disc method separately. The test was first carried out by
using high concentration of the extract and that was fur-
ther diluted until no inhibitory zone was found. The ster-
ile paper discs (8 mm diameter, Toyo Roshi Kaisha Ltd.,
Japan) were soaked with 50 z/ of the aliquot and placed
on both bacteria (10"° CFU/ml) and fungi (10" spores/ml)
seeded plate. Both bacterial and fungal cultures were first
incubated at 4°C for 12 hours to allow proper diffusion of
the extract into the medium and then incubated at 37°C
and 25°C, respectively. After incubation of all cultures,
inhibitions of bacterial and fungal growth were observed.
Each experiment was done in 5 replicates.

Assay for antibacterial activity. For antibacterial activ-
ities, the samples were evaluated following a modified fil-
ter paper disc method (Norrel and Messely, 1997). The

samples were diluted to 50 mg/m/ with sterilized distilled
water. The sterile filter paper discs were soaked with
50 wd of the solution and placed on bacteria seeded plate
(10"° CFU/ml) of nutrient agar. For positive control, tetra-
cycline 1000 ppm and streptomycin 2000 ppm were used
as similar manner. The plates were first incubated at 4°C
for 12 hours to allow proper diffusion of the extract into
the medium and then re-incubated at 37°C for 24 hours.
After incubation period, the inhibition zone was observed
and measured (mm). An average inhibition zone was cal-
culated for 5 replicates.

Assay for antifungal activity. For quantitative assay,
the percent inhibition of mycelial growth (PIMG) was
used to determine the antifungal effect of the 3 crude
extracts of S. ostrea. The crude extracts of liquid culture
filtrate, water and ethanol extract from solid culture were
added to PDA at the concentrations of 10, 20 and 40 mg/
ml separately. After autoclaving at 121°C for 15 minutes,
these media were poured in 55 mm sterilized Petri dishes.
Agar discs (5 mm) were taken from 10 days old cultures
of 3 plant pathogenic fungi and placed in the center of the
Petri plates separately. For control, same size agar discs of
3 fungi were placed in a same way on a fresh PDA plate.
All pairings of cultures were carried out in 5 replicates
and incubated at 25°C for 6 days. Inhibitory activity was
assessed by measuring the radial growth of mycelium on
the treated media (R,) and the radial growth on fresh PDA
as control (R,). The two measurements were transformed
in to PIMG using the formula of Skidmore and Dickin-
son (1976), where PIMG = {(R, —R,)/R,} % 100.

Results and Discussion

MIC. The MIC is the lowest concentration of sub-
stance at which it plays to inhibit the growth of target
microorganisms. We studied 5~300 mg/ml concentration
against 5 bacteria and 3 phytopathogenic fungi separately
(Table 2). The MIC of bacterial inhibition was found 10
mg/ml (B. subtilis), 30 mg/ml (S. aureus and P. aerugi-
nosa) and 40 mg/ml (E. coli and K. pneumoniae). In case
of phytopathogenic fungi, MIC was observed 40 mg/ml/
for C. gloeosporioides and C. miyabeanus, and 75 mg/ml
for B. cinerea. Jonathan et al. (2007) studied the antago-
nistic effect of Nigerian higher fungi and found that the
lowest and highest MIC of Marasmius jodocodo and Ter-
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Table 2. The minimal inhibitory concentration (MIC) of water extract isolated from solid culture

Microbial strains

MIC (mg/ml)

30

40 50

. subtilis
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aeruginosa
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. cinerea
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Each paper disc was soaked with 50 g/ of aliquot.

Table 3. Inhibitory effect of liquid culture, water and ethanol extracts of solid culture on 5 pathogenic bacteria

Inhibition zone (mm)

Bacterial strains L
Liquid culture

Water extract

Positive control

Ethanol extract

T S
. B. subtilis 15.6+1.1 20.6+2.0 18.6+0.5 25.3+0.5 26.3+1.1
Gram-positive
S. aureus 20.3£1.5 23.6£1.5 21.0<1.0 27.6+0.5 23.3£0.5
E. coli 11.6+0.5 16.6+1.5 14.6+0.5 - 26.3£0.5
Gram-negative K. pneumoniae 13.6+2.0 18.3+0.5 15.6+£0.5 26.3%1.1 25.3%1.5
P aeruginosa 14.3+0.5 26.3%1.5 22.3+£2.0 - 28.3+£2.0

Extracts were used at 50 mg/ml concentration. Each paper disc was soaked with 50 g/ of aliquot. T: Tetracycline 1000 ppm, S: Streptomycin
2000 ppm. Inhibition zone was measured (n=5) after 24 hours of incubation at 37°C.

mitomyces robustus was 2.75 and 15.75 mg/ml against E.
coli and Microsporum boulardii, respectively. This result
implies that the extract of S. ostrea contains potential ther-
apeutic compounds against some of the medically impor-
tant bacteria and fungi but the MIC against fungi was
generally higher than that of bacteria.

Antibacterial assay. The results acquired from the
paper disc method, 3 different extracts were showed less
or more inhibitory effect against 5 bacteria (Table 3 and
Fig. 1). Liquid culture filtrate was more effective against
Gram positive than Gram negative bacteria and S. aureus
was the most inhibited (20.3 mm) bacterium. Water and
ethanol extract were effective against both Gram positive
and Gram negative bacteria, and water extract was better
than ethanol extract. In water and ethanol extract, inhibi-
tion zones were 23.6 and 21.0 mm (S. aureus) and 26.3
and 22.3 mm (P. aeruginosa), respectively. Inhibition of
B. subtilis was found to be good both in 3 extracts. As
positive control, tetracycline 1000 ppm or streptomycin
2000 ppm was used against the same bacteria. The tested
concentration of tetracycline was not effective against E.
coli and P aeruginosa where extracts from S. ostrea
showed less or more inhibitory effect on those bacteria.
Jonathan and Fasidi (2003) reported that two edible Nige-

Fig. 1. Inhibitory effect of different crude extracts (50 mg/ml)
on B. subtilis and P aeruginosa. A: Liquid culture
filtrate, B: Water extract, C: Ethanol extract, H,O:
Negative control, T: Tetracycline 1000 ppm and S:
Streptomycin 2000 ppm (positive control). Each filter
paper disc contains 50 z/ of aliquot.
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rian macro-fungi Lycoperdon pusilum and L. giganteum
were selectively active on a few clinical pathogenic
microorganisms. Al-Fatimi ef al. (2006) used a paper disc
method and stated that the fungus Podaxis pistillaris was
found to exhibit a strong antibacterial activity against sev-
eral Gram-positive and Gram-negative bacteria such as S.
aureus, Micrococcus flavus, B. subtilis, Proteus mirabilis,
Serratia marcescens and E. coli.

Antifungal assay. The liquid culture filtrate, water and
ethanol extract (solid culture) of S ostrea were used
against 3 plant pathogenic fungi. To evaluate PIMG 3
crude extracts were added to PDA at 10, 20, 40 mg/ml/
concentrations separately. In liquid culture filtrate, the
highest and lowest PIMG of C. miyabeanus and B.
cinerea was 82.82 and 14.40 at 40 and 10 mg/m! concen-
trations, respectively. But in water extract, PIMG of C.
miyabeanus and C. gloeosporioides was found to be
the highest (85.20) and lowest (41.73), respectively. The
inhibitory effect of ethanol extracts was better against C.
miyabeanus (86.05) than C. gloeosporioides and B. cinerea.
The inhibitory effect of water and ethanol extracts from
solid culture were about similar to C. gloeosporioides and
B. cinerea. Among 3 crude samples, inhibitory activity of
water extract was found to be the best against used 3
plant pathogenic fungi (Fig. 2 & 3). Chu ef al. (2005)
studied that the antifungal peptide isolated from Pleuro-
tus ostreatus and found good inhibitory effect against
Fusaerium oxysporum, Mycosphaerella arachidicola and
Physalospora piricola. They also added 3 doses (1, 5 and
25 uM) of Pleurostin to PDA (4 m/) and examined the
growth phenotype of the pathogenic fungi. Jonathan and
Fasidi (2003) studied the antifungal effects of two Lyco-
perdon spp. and the best antifungal activity was recorded

@ B. cinerea B C. gloeosporioides O C. miyabeanus
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Fig. 2. Inhibitory effect of liquid culture filtrate (left), water
(middle) and ethanol extract (right) of solid culture on
the mycelial growth of 3 plant pathogenic fungi.
Percent inhibition of mycelial growth (PIMG) was
measured (n=5) after 6 days of incubation at 25°C.

Fig. 3. Inhibitory effects of ethanol extract on the mycelial
growth of B. cinerea (A), C. gloeosporioides (B) and
C. miyabeanus (C). A, B and C indicate control
(fresh PDA) of respective fungi. A/B,/C, A,/B,/C,
and A,/B,/C, contain 10, 20 and 40 mg/ml/ crude
extract, respectively. Percent inhibition of mycelial
growth (PIMG) was calculated (n=5) after 6 days of
incubation at 25°C.

in Lycoperdon giganteum ethanol extract against Micro-
sporum boulardii. Even though they focused that the
higher fungi are promising antifungal agents, the observed
values for all other extracts against pathogenic fungi were
low. Lam and Ng (2001) designed Lyophyllum antifungal
protein (LAP) isolated from mushroom (L. shimeji) which
exerted antifungal activity against Physalospora piricola
and Mycosphaerella arachidicola but not against Rhizoc-
tonia solani and Colletotrichum gossypii. Tokimoto et al.
(1987) reported antifungal effect of L. edodes and identi-
fied the compound as straight-chain alcohol with 8~9 car-
bons having double and triple bonds is active on
filamentous fungi.

In this study, different crude extracts of S. ostrea have
been used in vitro to evaluate the inhibitory effect against
disease causing bacteria and fungi. It can therefore be
suggested that crude extracts contain potential antimicro-
bial compounds and the obtained results may also be
useful for evaluating substances of interest. Further inves-
tigations to isolate and characterize the potential antimi-
crobial compounds are underway.

References

Al-Fatimi, M. A. A., Julich, W. D., Jansen, R. and Lindequist, U.
2006. Bioactive components of the traditionally used mush-
room Podaxis pistillaris. eCAM. 3: 87-92.

Chu, K. T, Xia, L. and Ng, T. B. 2005. Pleurostrin, an antifungal
peptide from the oyster mushroom. Peptides. 26: 2098-2103.
Hirasawa, M., Shoujii, N., Neta, T., Fukushima, K. and Takada,

K. 1999. Three kinds of antibacterial substances from Lentinus



214 Imtiaj et al.

edodes (Berk) Sing, (Shitake, an edible mushroom). J. Anti-
bac. Antifung. Agents. 11: 151-157.

Imtiaj, A. and Lee, T. S. 2007. Screening of antibacterial and
antifungal activities from Korean wild mushrooms. World J.
Agric. Sci. 3: 316-321.

Jonathan, G, Loveth, K. and Elijah, O. 2007. Antagonistic effect
of extracts of some Nigerian higher fungi against selected
pathogenic microorganisms. American-Eurasian J. Agric. &
Environ. Sci. 2: 364-368.

Jonathan, S. G. and Fasidi, 1. O. 2003. Antimicrobial activities of
two Nigerian edible macro-fungi Lycoperdon pusilum (Bat. Ex)
and Lycoperdon giganteum (Pers.) Afiican J. Biomed. Research
6: 85-90.

Kuo, M. 2005. Stereum ostrea, retrieved from the MushroomEx-
pert.Com, web site: http://www.mushroomexpert.com/stereum
ostrea.html

Lam, S. K. and Ng, T. B. 2001. First simultaneous isolation of a

ribosome inactivating protein and an antifungal protein from a
mushroom (Lyophyllum shimeji) together with evidence for
synergism of their antifungal effects. Arch. Biochem. Biophy. 2.
271-280.

Li, G H., Li, L., Duan, M. and Zhang, K. Q. 2006. The chemical
constituents of the fungus Stereum sp. Chem. & Biodiv. 3: 210-
216.

Norrel, S. A. and Messley, K. E. 1997. Microbiology Laboratory
Manual Principles and Applications. Prentice Hall, Upper Sad-
dle River, New Jersey.

Skidmore, A. M. and Dickinson, C. H. 1976. Interactions
between germinating spores of Septoria nodorum and phy-
loplane fungi. Trans. Brit. Mycol. Soci. 66: 45-56.

Tokimoto, K., Fujita, T., Takeda, Y. and Takaishi, Y. 1987.
Increased or induced formation of antifungal substances in cul-
tures of Lentinus edodes by attack of Trichoderma spp. Proc.
Japan Academ. Seri. Bio-Phys. Biol. Sci. 63: 277-280.




<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


