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The crude ethanol extracts (stem and fruits), their fractions and two triterpenes, fAmyrin and 12-Oleanene 34, 214-diol,
isolated as a mixture from the chloroform soluble fraction of an ethanolic extract of Duranta repens stem, were evaluated
for antibacterial, antifungal activities by the disc diffusion method and cytotoxicity by brine shrimp lethality bioassay. The
structures of the two compounds were confirmed by IR, 'H-NMR, "C-NMR and LC-MS spectral data. The chloroform sol-
uble fraction of stem and ethanol extract of fruits possess potent antishigellosis activity and also exhibited moderate activity
against some pathogenic bacteria and fungi but the isolated compound 1 (mixture of SAmyrin and 12-Oleanene 34, 214
diol) showed mild to moderate inhibitory activity to microbial growth. The minimum inhibitory concentrations (MICs) of
the extracts (stem and fruits), their fractions and compound 1 were found to be in the range of 32~128 ug/mil. The chlo-
roform soluble fractions of stem and ethanol extract of fruit showed significant cytotoxicity with LC,, value of 0.94 ug/ml

and 0.49 pg/ml, respectively against brine shrimp larvae.
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Shigellosis or bacillary dysentery is endemic throughout
the world and accounts for about 15% of diarrhea-associ-
ated deaths among the children worldwide (Victora ez al.,
1993). In Bangladesh, shigella infection is most frequent
and the fatality rate between the children is 3.5% (Stoll ef
al., 1982). The pathogens responsible for this fatal dis-
ease are growing resistance day by day in Bangladesh
(Bennish et al., 1992). To fight against the resistance of
microbes, scientists all over the world have been search-
ing new and potent bioactive principles from plants as
plants deserve various bioactive principles and accounts
for about 25% of current drugs have derived from plants
(Wanyoike et al., 2004). Ethnopharmacological survey of
antimicrobial and cytotoxic principles from medicinal plants
are extensively going on throughout the world (Somchit et
al., 2003; Asha et al., 2003). In continuation of this search
we studied the antishigellosis activities of stem and fruit
of Duranta repens against some bacteria and also exam-
ined the cytotoxic properties using brine shrimp nauplii
(Artemia salina) in artificial sea water.

Duranta repens Linn. (Syn. Duranta plumieri Jacq., D.
erecta Linn. and Eng: Golden dewdrop) is commonly
known as pigeon berry and locally called ‘Kata mehedi’
belongs to the family Verbenaceae. It is shrubs, herbs or
small tree usually 1 to 3 m. in height and also grown as a
hedge plant in various parts of our country (David, 1981).
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The plant is not browsed by cattle and is believed to be
poisonous (Nelson, 1996). Ethyl acetate and aqueous
extracts of leaves showed significant antimalarial activity
when administered to mice (Castro er al., 1996). The
fruits are used in the treatment of malaria and intestinal
worms (Whistler, 2000). The leaves are used in the treat-
ment of abscess (Xiao, 1992).

Previously, wide range of chemical compounds had
been isolated from different parts of Duranta repens. Espe-
cially from stem durantosides I, II, III, duranterectoside A
and lamiidoside were isolated (Takida et al., 1995) but there
was no report on biological activities of these compounds.
Thus, the aim of this investigation was to evaluate the in
vitro antimicrobial activity and cytotoxiciy of the crude
extracts (stem and fruits), solvent partionates of the crude
ethanolic extracts and isolation of new bioactive com-
pounds from the chloroform soluble fraction of an ethan-
olic extract of Duranta repens stem.

Materials and Methods

Plant material. The plant parts (stems and fruits)
of Duranta repens Linn. were collected from the adjoining
areas of Rajshahi University Campus, Bangladesh during Sep-
tember to November and were identified by Professor A.T.M.
Nadiruzzaman, Department of Botany, University of Rajshahi,
Bangladesh where a voucher specimen number (Alam 78,
collected on September 19, 1997) has been deposited.
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Extraction and fractionation. Duranta repens stem
were sun dried and pulverized into a coarse powder. The
ground plant materials (1 kg) were then extracted in cold
with ethanol (5.0 lit.). After concentration, the ethanol extract
was fractionated with chloroform and diethyl ether. The
solvents were concentrated by rotary evaporator at 40°C
under reduced pressure to afforded a semisolid mass of
ethanol extract, diethyl ether soluble fraction and chloro-
form soluble fraction (90.0, 15.6 and 20.8 gm), respec-
tively. Similar extraction process was followed for the 950
gm of fruit to obtain a semisolid mass of ethanol extract,
chloroform soluble fraction and petroleum ether soluble
fraction (30.0, 8.0 and 6.0 gm), respectively.

TLC screening. All extracts were run on pre-coated sil-
ica gel plate using hexane and ethyl acetate (2:1 and
1:1) as the mobile phase and vanillin-H,SO, reagent was
used as spray reagent. Stem ethanol extract and diethyl
ether soluble fraction gave positive tests for steroids and
chloroform soluble fraction showed the presence of fla-
vonoids and terpens. On the other hand, fruit ethanol
extract gave positive test for steroids and glycosides and
the chloroform and petroleum ether soluble fractions mainly
showed the presence of flavonoids (Harbone, 1984).

Isolation. The chloroform soluble fraction (5 gm) of
stem was subjected to a column chromatography over sil-
ica gel eluting with n-hexane and ethyl acetate with
increasing polarity which gave a total of 33 fractions.
Among these, fractions 4-15 eluted with n-hexane and
ethyl acetate (2:1) showed similar spots on TLC and
were combined together. The combined fractions were
then subjected to PTLC using the solvent system n-hex-
ane-cthyl acetate (5:1). The pink colored band was
observed in an edge of the chromatogram by spraying with
vanillin-H,SO, reagent and was scrapped off and eluted
with ethyl acetate and evaporated off under reduced pres-
sure to afford a compound 1 (480 mg) as amorphous
powder. From spectral analysis, compound 1 was found to
be a mixture of two compounds, but their separation was
not possible due to similar R; value and used as such for
antimicrobial and cytotoxic activity.

Antimicrobial activity. Antimicrobial assay was per-
formed by disc diffusion method (Vander and Vlietnck,
1991; Rois et al., 1988). Crude extracts (stem and fruits),
their fractions and isolated compound were tested for anti-
shigellosis activity against five Gram negative shigella
bacteria and also tested for antimicrobial activity against
six pathogenic Gram-positive and Gram-negative bacteria
and six pathogenic fungi. The sample solution of the
materials (extracts, fractions and compound 1) were pre-
pared by dissolving definite amounts of materials in
appropriate solvent to attain the desired concentration and

then applied on to sterile disc (6 mm diameter, filter
paper) followed by drying off the solvent in an aseptic
hood. To compare the activity with standard antibiotics,
Kanamycin (30 ug/disc) and Nystatin (50 ug/disc) were
used for antibacterial and antifungal test, respectively.

Minimum inhibitory concentration. The minimum inhib-
itory concentration (MICs) of extracts (stem and fruits),
their fractions and compound 1 were determined by serial
dilution technique (Reiner, 1982).

Cytotoxicity. For cytotoxicity screening, DMSO solutions
of the plant extracts were applied against Artemia salina
in a 1-day in vivo assay (Meyer et al., 1982) according to
published protocol. For the experiment 3mg of extracts
(stem and fruits), their fractions and compound 1 were
dissolved in 0.6 m/ (600 z/) of DMSO to get a concentra-
tion of 5 mg/ml and by serial dilution technique, solutions
of varying concentrations such as 0.25, 0.50, 1.0 and 2.0
pg/ml were obtained. After 24 h. of incubation, the vials
were observed using a magnifying glass and the number
of survivors in each vial were counted and noted. From
this data, the percentage of mortality of the nauplii was
calculated for each concentration and the LC,, values
were determined using Probit analysis as described by
Finney (1971).

Results and Discussion

Compound 1 isolated from the chloroform fraction of eth-
anol extract of the stem of Duranta repens Linn. as white
amorphous powder, decomposed between 121~125°C. IR
spectrum of compound 1 showed O-H stretching band
between 3445~3888 cm™ and C-O stretching vibration at
1099 cm™. The C-H and >C=C-H stretching vibrations
observed between 2877~2924 cm ™' and >C=C< stretching
showed a strong band at 1689 cm™'. Although the TLC
examination of compound 1 showed a single spot, but
LC-MS and the NMR data (both 'H and "C) suggested
that, compound 1 was not a single one. The 'H-NMR
spectrum (500 MHz, CDCI,) of compound 1 showed two
triplets (J=3.6 Hz) at &, 5.26 and 5.30 which suggested
the presence of two oleanene type triterpenes having dou-
ble bond at C,-C,,. By comparison of 'H and "C-NMR
data to those published in literature (Hossain and Ismail,
2006; Rahman, 2002) and from LC-MS, it was possible
to identify these two triterpenes existed in compound 1 as
a mixture of f~Amyrin (major) and 12-Oleanene 33 214
diol (minor) at the ratio of 3 : 1. So far, to our best knowl-
edge, previously c~amyrin was isolated from this species
(Mokboul et al, 1981). But both the isolated compound
PAmyrin (Fig. 1) and 12-Oleanene 34, 21diol (Fig. 1)
are reported for the first time from this plant.

The results of in vitro antishigellosis activity of the
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Fig. 1. Structures of Samyrin and 12-Oleanene 34, 21/-diol.

chloroform soluble fraction of the stem of Duranta repens
exhibited better activity than ethanol extract, diethyl ether
soluble fraction and compound 1 against five shigella bac-
teria at 30 pg/disc and 100 pg/disc. In contrast, ethanol
extract of fruit showed stronger antishigellosis activity than
petroleum ether and chloroform soluble fractions against
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all shigella bacteria (Table 1). Among the two types of
samples, fruit ethanol extract showed comparatively bet-
ter activity than chloroform soluble fraction of stem and
both samples showed highest activity against Shigella dys-
enteriae and produced inhibition zone ranging from 10 to
22 mm (Table 1). Again all the samples were tested against
six pathogenic (three Gram-positive and three Gram-nega-
tive) bacteria at 30 pg/disc and 100 wpg/disc (Table 2). All
the tested samples (except chloroform fraction of stem
and fruit ethanol extract) showed no zone of inhibition at
30 pg/disc and mild to moderate activities at 100 pg/disc.
Similarly, the ethanol extract of fruit was more bioactive
than the chloroform soluble fraction of stem and both of
them exhibited inhibitory activity against Klebsiella sp. at
30 pg/disc (09~10 mm) and 100 gg/disc (15~21 mm) (Table
2). Kanamycin (30 pg/disc) was used as standard disc for
comparison the data in two cases. MIC values were evalu-
ated against five Gram-negative bacteria and the lowest
MIC values were observed for chloroform soluble frac-

Table 1. In vitro antishigellosis activity of Duranta repens (stem and fruits)

Shigella boydii Shigella shiga Shigella dysenteriae Shigell flexneri Shigella sonnie
Test samples A B A B A B A B A B
Zone of inhibition (mm)
Stem
Ethanol extract 00 10 00 09 08 12 00 13 00 14
Diethyl ether fraction 00 11 00 09 09 11 00 11 00 14
Chloroform fraction 09 18 08 16 10 19 09 14 00 15
Compound 1 00 10 00 09 09 13 00 10 00 13
Fruit
Ethanol extract 09 20 10 19 10 22 08 18 00 20
Petroleum ether fraction 00 11 00 10 08 12 00 10 00 13
Chloroform fraction 00 13 00 13 09 14 00 13 00 15
Standard antibiotic
Kanamycin (30 pg/disc) 26 - 25 - 26 - 24 - 25 -
A =30 pg/disc; B =100 pg/disc
Table 2. In vitro antibacterial activity of Duranta repens (stem and fruits)
Bacillus Staphylococcus Streptococcus- Escherichia Pseudomonas  Klebsiella
subtilis aureus P-haemoliticus coli aeruginosa sp.
Test samples A B A B A B A B A B A B
Zone of inhibition (mm)
Stem
Ethanol extract 00 10 00 11 00 11 00 11 00 09 00 12
Diethyl ether fraction 00 11 00 10 00 10 00 11 00 09 00 14
Chloroform fraction 00 10 00 12 00 14 00 13 00 11 09 15
Compound 1 00 10 00 10 00 13 00 12 00 10 00 13
Fruit
Ethanol extract 09 18 09 16 09 17 00 20 09 19 10 21
Petroleum ether fraction 00 10 00 09 00 11 00 12 00 13 00 11
Chloroform fraction 00 13 00 11 00 12 00 14 00 15 00 14
Standard antibiotic
Kanamycin (30 pg/disc) 21 - 23 - 23 - 22 - 24 - 25 -

A =30 pg/disc; B =100 pg/disc
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Table 3. Minimum inhibitory Concentrations of Duranta repens (stem and fruits)

Minimum inhibitory concentrations (gg/ml)

Test samples

Shigella dysenteriae Shigella sonnie Shigella flexneri Escherichia coli  Klebsiella sp.
Stem
Ethanol extract 64 128 128 64 64
Diethyl ether fraction 128 64 128 64 128
Chloroform fraction 32 32 64 64 32
Compound 1 64 64 128 64 64
Fruit
Ethanol extract 32 64 32 32 32
Petroleum ether fraction 64 128 128 128 64
Chloroform fraction 64 64 128 64 64
Table 4. In vitro antifungal activity of Duranta repens (stem and fruits)
Aspergillus Aspergillus Aspergillus Candida Trichoderma Fusarium
niger Aavus Sfumigatus albicans sp. sp
Test samples A B A B A B A B A B A B
Zone of inhibition (mm)
Stem
Ethanol extract 08 12 08 11 08 13 00 08 00 08 00 08
Diethyl ether fraction 08 12 08 11 09 13 00 09 00 09 00 08
Chloroform fraction 10 15 09 13 09 14 00 13 00 12 00 11
Compound 1 08 13 08 11 08 12 00 09 00 09 00 09
Fruit
Ethanol extract 10 18 09 16 10 17 00 14 00 12 00 11
Petroleum ether fraction 08 14 08 12 09 13 00 09 00 10 00 09
Chloroform fraction 09 13 08 12 09 11 00 10 00 10 00 10
Standard antibiotic
Nystatin (50 ug/disc) 22 - 19 - 22 - 20 - 25 - 25 -

A =50 pg/disc; B =100 pg/disc

tion of stem (32 ug/ml) against Shigella dysenteriae, Shi-
gella sonnie, Klebsiella sp. and for ethanol extract of fruit
(32 pug/ml) against Shigella dysenteriae, Shigella flexneri,
E. coli and Klebsiella sp. (Table 3). Six pathogenic fungi
were used for antifungal activities at 50 ug/disc and
100 pg/disc and Nystatin (50 ug/disc) was used as stan-
dard antibiotic disc (Table 4). Chloroform soluble frac-
tion of stem showed better antifungal activity than ethanol
extract, diethyl ether soluble fraction and compound 1 and
produced zone of inhibition between 09 to 15 mm against
Aspergillus niger, Aspergillus flavus and Aspergillus fumi-
gatus. Again the ethanol extract of fruits exhibited good
antifungal activity against the same three fungi and pro-
duced the inhibitory zone between 09 to 18 mm. In all
cases the isolated compound 1 showed mild to moderate
antimicrobial activities compared to its crude extract and
fractions (Table 1, 2, 3 and 4). The present result is simi-
lar to Dhembare and Sarla (2003) who reported that the
alcoholic extract of Duranta repens showed antibacterial
activity against human pathogenic bacterial strains, Pro-
teus, Pseudomonas, Klebsiella, E. coli and Staphylococ-

cus aureus. Patil et al. (2002) also reported that the fruit
extracts of D. repens showed potent antibacterial and anti-
fungal activity against Xanthomonas citrii and Aspergillus
and Penicillum sp., respectively at 50, 100 and 500 ppm
concentrations and they showed spectacular activities at
higher concentrations.

The toxicity of stem and fruits of Duranta repen Linn.
were observed against brine shrimp nauplii and all the
samples showed strong toxicity. Among the samples the
chloroform soluble fraction of stem and the ethanol extract
of fruit showed the highest toxicity and LC,, value was
0.94 pg/ml and 0.49 pg/ml, respectively and compound 1
exhibited moderate activity (LC,, 1.23 pg/ml) (Table 5).

The ethanol extract of fruits has potent antimicrobial
and cytotoxic activities than other extract, fraction and
isolated compound 1. In conclusion, our results reveal that
the stem and fruits of Duranta repen Linn were effective
against both Gram-positive and Gram-negative bacteria,
especially shigella bacteria and also effective against patho-
genic fungi. Cytotoxicity of the plant on brine shrimp nau-
plii was also evaluated. However, more research should
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Table 5. Cytotoxicity of Duranta repens (stem and fruits) against
brine shrimp nauplii

Test samples LC,, (ug/ml)
Stem
Ethanol extract 1.36
Diethyl ether fraction 1.06
Chloroform fraction 0.94
Compound 1 1.23
Fruit
Ethanol extract 0.49
Petroleum ether fraction 1.21
Chloroform fraction 0.81

be directed towards the isolation of bioactive compounds
from fruits and further toxicological studies (acute, sub-
acute and chronic toxicity) are needed, in order to estab-
lish its safety and evaluate possible clinical application in
therapy of infections diseases.

References

Asha, K. N., Chowdhury, R., Hasan, C. M. and Rashid, M. A.
2003. Antibacterial activity and cytotoxicity of extractives from
Uvaria hamiltonii stem bark. Fitoterapia 74:159-163.

Bennish, M. L., Salam, M. A., Khan, W. A. and Khan, A. M.
1992. Treatment of Shigellosis: III comparison of one- or two-
dose ciprofloxacin with standard 5-day therapy, a randomized,
blinded trial. Ann. Intern. Med. 117:727-734.

Castro, O., Barrios, M., Chinchilla, M. and Guerrero, O. 1996.
Chemical and biological evaluation of the effect of plant
extracts against Plasmodium berghei. Rev. De. Biol. Trop. 44:
361-367.

David, P. 1981. Bengal Plants, pp. 822-838. Dehradun, India.
Dhembare, A. J. and Sarla, S. 2003. Effect of plant extracts on
some important pathogenic bacteria. J. Exp. Zoo. 6:299-300.
Finney, D. J. 1971. Probit Analysis. Cambridge University Press,

London.

Harborne, J. B. 1984. Phytochemical Methods. Champmann and
Hall, London.

Hossain, M. A. and Ismail, Z. 2006. Pentacyclic triterpenes from
the leaves of Orthosiphon stamineus. ACGC Chem. Res.
Comm. 20:14-16.

Makboul, A. M. and Abdul, B. A. M. 1981. Flavonoids from the

leaves of Duranta plumieri. Fitoterapia 52:219-220.

Meyer, B. N., Ferringni, N. R., Putnam, J. E., Jacobsen, L. B.,
Nichols, D. E. and Mclaughlin, J. L. A. 1982. Convenient gen-
eral bioassay for active plant constituents. Planta Medica 45:
34-39.

Nelson, G. 1996. The shrubs and woody vines of Florida. Pineap-
ple Press, Inc. Sarasota.

Patil, V. J., Deshmukh, M. B. and Maner, M. 1. 2002. Antimicro-
bial and antifeedant activity of the extract of the plant Duranta
repens. J. Biotech. Agric. Inds. Enviro. 65-67.

Rahman, M. M. 2002. Phytochemical and antimicrobial studies
on some species of Bangladeshi Leguminaceae and Rutaceae,
Ph. D. Thesis, pp. 225-228. University of Strathclyde, UK.

Reiner, R. 1982. Detection of antibiotic activity. In: Antibiotic
and Introduction. pp. 21-27. Roche Scientific Services, Swit-
zerland.

Rois, J. J., Reico, M. C. and Villar, A. 1988. Antimicrobial
screening of natural products. J. Enthopharmocol. 23:127-149.

Somchit, M. N., Reezal, 1., Nur, I. E. and Mutalib, A. R. 2003. In
vitro antimicrobial activity of ethanol and water extracts of
Cassia alata. J. Ethnopharmacol. 74:136-138.

Stoll, B. J., Glass, R. 1., Hog, M. 1., Khan, M. U., Holt, J. and
Banu, H. 1982. Surveillance of patients attending a diarrhoeal
disease hospital in Bangladesh, Brit. Med. J. 285:1185-1191.

Takida, Y., Morimoto, Y., Matsumoto, T., Ogimi, C., Hirata, E.,
Takushi, A. and Otsuka, H. 1995. Iridoid glycosides from the
leaves and stems of Duranta erecta. Phytochemistry 39:829-
833.

Vander, B. D. A. and Vlietnck. 1991. Screening methods for anti-
bacterial and antiviral agents from higher plants. In: Assay for
Bioactivity, pp. 47-69. Ed. K. Hostiettman. Academic Press,
London.

Victora, C. G, Huntty, S. R. A.,, Fuchs, F. C, Barros, F. C,,
Garene, M. Leroy, O., Fontaine, O., Beau, J. P, Raeveau, V.,
Chowdhury, H. R., Yunus, M., Charaborty, J., Sarder, A. M.,
Kapoor, S. K., Bhan, M. K., Nath, L. M. and Martines, J. C.
1993. International difference in clinical patterns of diarrhoeal
deaths: a comparison of children from Brazil, Senegal, Bang-
ladesh and India. J. Diarrhoeal. Dis. Res. 11:25-29.

Wanyoike, G. N., Chhabra, S. C., Lang’at-Thoruwa, C. C. and
Omar, S. A. 2004. Brine shrimp toxicity and antiplasmodial
activity of five Kenyan medicinal plants. J. Ethnopharmacol.
90:129-133.

Whistler, W. A. 2000. Tropical ornamentals, a guide. Timber
Press, Inc., Portland.

Xiao, P. 1992. A pictorial Encyclopaedia of Chinese Medical
Herbs, Chuokoron-Sha, Inc., Tokyo.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /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 <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


