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INTRODUCTION

Mosquito-transmitted disease continues to be a major source
of illness and death. In India, malaria is one of the most
important causes of direct or indirect infant, child, and adult
mortality. About 2 million confirmed malaria cases and 1,000
deaths are reported annually, although 15 million cases and
20,000 deaths are estimated by WHO South East Asia Regional
Office. India contributes 77% of the total malaria in Southeast
Asia. Mosquitoes are also becoming increasingly resistant to
traditional chemical pesticides and there is growing concern
about the potential health and environmental risks surrounding
these products. Environmental protection agencies have
banned or placed severe restrictions on the use of many
pesticides which were formerly used in mosquito control
programmes and there are now fewer adulticides available
than there have been for the last 20 years (Carvalho et al.,
2008). Mosquitoes are well known group of insects, which
transmit many dreadful diseases causing serious health
problems to human beings.

Plant products have been used by traditionally human
communities in many parts of the world against the vectors
and species of insects. The phyto-chemicals derived from plant
sources can act as larvicides, insect growth regulators,
repellents and ovipositional attractants and have deterrent
activities (Babu and Murugan, 1998). Repellents provide a
mechanism for protecting man from the bites of arthropods.
Murugan et al., (2003) studied the desired qualities in the
design of an arthropod repellent includes having a long-lasting

repellent activity, being of low toxicity to humans, and being

non-irritating. Mimosa pudica L. is a creeping annual or

perennial herb and it belongs to the Fabaceae family. Mimosa

pudica is native to Brazil, but is now a pan tropical weed. The

other names given to this plant are Humble plant, Shame plant,

Touch me not (Germplasm Resources Information Network,

2008). The stem is erect in young plants, but becomes creeping

or trailing with age. Mimosa Pudica Linn. is a commonly used

herbal drug against many diseases. This plant has a history of

use for the treatment of various ailments and the most

commonly used plant part for this purpose is the root, but

flowers, bark and fruit can also be utilized. Several research
works have been carried out to study about the phytochemical

components of Mimosa pudica (Arthur, 1954; Deininger,

1984; Ahmad and Beg, 2001) and also about the antimicrobial

activity of the plant (Palacios and Reyes, 1991; Ojalaa et al.,

1999).The aim of the present study was to evaluate the

larvicidal, pupicidal and smoke repellent potential of Mimosa

pudica plant against the malarial vector, Anopheles stephensi.

MATERIALS AND METHODS

Collection and Maintenance of mosquitoes

The eggs of A. stephensi were collected from in and around

Coimbatore districts (drinking water bodies, water stored
container) with the help of ‘O’ type brush, for the laboratory

bioassay. These eggs were brought to the laboratory and

transferred to 18 X 13 X 4 cm size enamel trays containing
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500 mL of water and keep for larval hatching. The mosquito

larval and pupal culture was maintained in our laboratory by

following the standard procedures. The plastic jars will be

kept in 90 X 90X 90 cm size mosquito cage for adult

emergence.

Plant collection and preparation of phyto extracts

Mimosa pudica leaves were collected together and shade

dried. Since certain compounds get denatured in sunlight, it is

dried under shade to avoid decomposition room temperature

for 7-10 days, and then they were powdered using a blender.

One hundred grams of plant material was used for extraction

with 300 mL, ethanol for 8 hours in a Soxhlet apparatus (Vogel,

1978). The plant extracts was evaporated to dryness in a

vacuum rotary evaporator. Mimosa pudica yielded 200 mg of

residue. One gram of each plant residue was dissolved

separately in a 1% stock solution of 100 mL of acetone from

which various concentrations (0.2, 0.4, 0.6, 0.8 and 1.00

ppm.) were prepared.

Preliminary Phytochemical Screening

Phytochemical screening of the plant extract was carried out

as per the methods and tests given by Dey and Raman (1957)

to decipher the presence or absence of various

phytocompounds.

Test for larvicidal and pupicidal activity (WHO, 2005)

The larvicidal bioassay was assessed by using standard WHO

protocols (WHO, 2005). For experimental treatment, 1ml of

whole plant ethanolic extract was added to 100ml of distilled

water in a 250 mL of enamel bowl which was shaken lightly to

ensure a homogenous test solution. Then 25 1st
,
 2 nd

,
 3 rd and 4

th instars larvae of Anopheles stephensi were transferred by

means of strainers to that bowl. Each experiment was performed

in 4 replicates with a final total of 100 larvae for each

concentration and the equal number of control were setup

simultaneously with distilled water to which 1 mL of ethanol

was added. Experiments were conducted at 27±1ºC and 85%

relative humidity (RH) with photoperiod of 12L: 12D.

Symptoms of the treated larvae were observed and recorded

immediately and at timed intervals and no food was offered to

the larvae. Mortality and survival was registered after 24h and

48h of the exposure period. The moribund and dead larvae

were combined in four replicates and expressed as a

percentage of larval mortality of each concentration. Dead

larvae were identified when they failed to move after probing

with a needle in the siphon or cervical region, moribund larvae

were those incapable of rising to the surface (with a reasonable

period of time) or showing the characteristic diving reaction

when the water position, tremors, un-coordination of rigor

were also counted. In case of experiment for determining

pupicidal activity, the mouth of each bowl containing pupae

was covered with muslin cloth to prevent the escape of any

emerged adult mosquitoes. Mortality in larvae and pupae was

recorded at 24h and 48h.

Smoke Toxicity Test

Mimosa pudica leaves were used for smoke toxicity assay.

The mosquito coils were prepared by following the method of

Saini et al., (1986) with minor modifications by using 4g of

coconut shell, charcoal powder as burning material. These

ingredients were thoroughly mixed with distilled water to form

a semisolid paste. A Mosquito coil (0.6 cm thickness) was

prepared manually and shade dried. The control coils will be

prepared by without the plant ingredient.

The experiments were conducted in glass chamber measuring

140 X 120 X 60 cm. A window measuring 60 X 30 cm was

situated at mid bottom of one side of the chamber. One

hundred three or four day’s old blood-starved adult female

mosquitoes were released into the chamber and were provided

with 10% sucrose solution. A belly shaven pigeon was kept

tied inside the cage in immobilized condition. The

experimental chamber was tightly closed. The experiment was

repeated five times on separate days including control groups

using mosquitoes of same age. The data were pooled and

average values were subsequently used for calculations.

Control was maintained in two sets. One set was run with coil

lacking the active ingredient of plant powder (control I) another

one was a commercial coil (control 2), which was used for

positive control to compare the effectiveness of plant coil and

the synthetic coil. After the experiment was over, the fed, unfed

(active and dead) mosquitoes were counted. The protection

given by the smoke from plant coil and the commercial coil

against the biting of Anopheles stephensi was calculated in

terms of percentage of unfed mosquitoes due to treatment.

Data were analyzed using analysis of variance (ANOVA) and

means separated by Duncan’s multiple range tests.

=  x 100

No. of unfed mosquitoes in treatment - No. of unfed

mosquito in control 1

No. of mosquitoes treated

Population

reduction (%)=  x 100

  No. of larvae hatched in control 1-

No. of larvae hatched in treated

No. of larvae hatched in control 1

The live blood fed mosquitoes were reared in a mosquito

cage, measuring 30 x 30 x 15 cm. The top and bottom of the

cage were fit with glass and all other sides were covered with

muslin cloth. Water soaked raisons and a 5% sucrose solution

soaked in cotton balls were provided as a food source. Water

containing powdered yeast and dog biscuits were also kept

inside the cage in a glass bowl for oviposition. The eggs from

the cage were collected daily till all the mosquitoes died. A

total 50- 100 eggs were allowed to hatch in plastic trays

measuring 30 x 25 x 6 cm, containing about 2.5L of

unchlorinated tap water. Hatched larvae’s were fed with a

mixture of dog biscuits and yeast powder in the ratio of 2:1

and water in the tray was changed daily. Survival and dead

instars were counted and reduction in the population from

the smoke treated mosquitoes was calculated using the

formula.

Statistical analysis

All data were subjected to analysis of variance (ANOVA) and

the means separated by Duncan’s multiple range test (DMRT)

(Alder and Rossler, 1977).

RESULTS AND DISCUSSION

Table 1 illustrates the larval and pupal mortality of Anopheles

stephensi after the treatment of ethanolic extract of Mimosa
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pudica leaf extract respectively. The considerable mortality

was evident after the treatment of MPLE for the immature stages

of A. stephensi such as I, II, III, IV instars and pupa. Mortality

was increased as the concentration was increased. Among

the different larval stages, the I instar larvae was more

susceptible than the other instar larvae. The plant extract also

showed considerable pupal mortality. It was recognized that

the fourth stage larvae and pupae of mosquitoes were more

tolerant to toxicant than early instar (Mulla, 1961; Thomas,

1965; Rettich, 1976). Larval mortality may be due to effect of

the chemicals like mimosine, norepinephrine, crocetin-

dimethyl-ether and sitosterol. Similar trend has been noted

for all the larval instars and pupae of A.stephensi at different

concentrations of MPLE treatment. The LC
50

 and LC
90

 values

were represented as follows: LC
50

 value of I instar was 0.723%,

II instar was 1.150%, III instar was 1.540%, IV instar was

2.073%, and pupa was 2.835%, respectively. LC
90

 value of I

instar was 3.578%, II instar was 4.079%, III instar was 4.833%,

IV instar was 5.333 % and pupa was 6.717%, respectively.

Table 2 provides the qualitative photochemical analyses of

MPLE extract. The analysis reports the presence of Alkaloids,

Flavonoids, Tannins, Terpenoids, Saponins and Steroids. The

mortality resulted by the immature stages of the mosquito

may due the presence of essential phytochemicals also. We

observed a functional response by all immature life stages of

A. stephensi to the acetone extract of leaves of these plant

species. This biological activity is attributed to the compounds

in the leaves, including alkaloids, flavonoids, phenols and

steroids that together or independently produce morbidity and

mortality effects in A. stephensi.

Table 3 provides the results of smoke toxicity effect of Mimosa

pudica on biting activity of A.stephensi. Two gram of plant

ingredients from Mimosa pudica leaves were used for smoke

toxicity. The control was maintained without plant ingredients.

It acts as negative control. The commercially available (Mortein)

mosquito coil used as positive control. One hundred 4-3 days

starved A.stephensi were used. After the treatment of the plant,

the fed and unfed mosquitoes were counted. There were 20

fed and 80unfed mosquitoes counted after the treatment of

Mimosa pudica leaf smoke exposure. The comparisons of

positive control with the plant product showed very high

efficacy. The effect of plant showed good smoke toxicity effect

on A.stephensi. This may be due to the presence of active

chemical compounds in the leaves. Plant derived smoke

contains an array of chemicals with different mode of action,

which kill mosquitoes. M.pudica contains an alkaloid called

mimosine, which has been found to have potent

antiproliferative and apoptotic effects. The main chemicals in

M.pudica include: Ascorbic-acid, crocetin, crocetin-dimethyl-

ether, D-glucuronic-acid, D-xylose, linoleic-acid, linolenic-acid,

mimosine, mucilage, norepinephrine, oleic-acid, palmitic-acid,

sitosterol, stearic-acid etc., According to Thangam, and

Kathiresan (1992) stated that smoke from burning various dry

materials has been used since early times to deter insects,

especially mosquitoes. Similarly Murugan et al., (2007) studied

the smoke toxicity after exposure of smoke from Albizzia amara

and Ocimum bascilicum and found that smoke toxicity of

A.amara was more effective against A.aegypti than the

O.bascilicum. Pandian et al. (1995) studied powdered

preparations of the leaves of Adhatoda vasica, Azadirachta

indica and Ocimum sanctum, which on burning with charcoal

produced smoke that repelled Armigeres subalbatus and Culex

quinquefasciatus and prevented their biting activity for 6–8 h.

Table 4 provides the Smoke toxicity effect of Mimosa pudica
leaf on reproduction and survival of Anopheles stephensi.
After the treatment of Mimosa pudica leaf smoke, only 11 of
25 mosquitoes oviposited a total of 780 eggs of which only

Table 1: Toxicity effect of Mimosa pudica ethanol extract against the immature stages of malarial vector Anopheles stephensi

Larval instar   Larval mortality (%) LC 
50

 and (LC
90

) 95% Confidence limit

And pupa LCLLC
50

(LC
90

) UCLLC
50

(LC
90

)

Concentration of M.P (ppm)

0.5 1.0 1.5 2.0 2.5

I 47±0.2 55±0.5 62±0.5 71±0.9 80±1.0 0.723(3.578) 0.202(2.965) 1.020(4.851)

II 39±0.5 48±0.8 55±0.5 64±0.7 73±0.6 1.150(4.079) 0.791(3.345) 1.408(5.625)

III 35±0.9 41±0.9 49±1.1 57±0.8 65±0.7 1.540(4.833) 1.233(3.837) 1.862(7.165)

IV 28±1.5 33±0.6 40±0.7 48±1.0 58±0.3 2.073(5.333) 1.771(4.204) 2.593(7.983)

pupa 22±0.8 27±0.3 33±0.8 40±0.8 45±0.6 2.835(6.717) 2.319(4.980) 4.188(11.829)

Chi square value Significant at p <0.05 level; Within a column ± stands for the (SEM)

Table 3: Smoke toxicity effect of leaves of Mimosa pudica against biting activity of Anopheles stephensi

    Coil Used No. of mosquito tested Fed mosquito Unfed mosquito Total % unfed over control I

Alive Dead

Leaf 100 20d 33 c 47 b    80b 81 ab

Control I * 100 85 a 15 e 0 e    15d 0

Control II * 100 8e 34d 58a     90a 83cd

Within a column means followed by the same letter (s) are not significantly different at 5% level by DMRT ; Control I * : Negative control – blank without plant material; Control II *

: Positive control – mortein coil

SMOKE REPELLENCY EFFECT OF MIMOSA PUDICA

Name of the constituents Name of the plants

Mimosa pudica

Alkaloids +

Flavonoids +

Saponins +

Steroids +

Tannins +

Terpenoids +

Table 2: Qualitative phytochemical analysis of Mimosa pudica leaf

extract

(+) Shows the Presence of phytochemical constituent; (-) Shows the Absence of
phytochemical constituent
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275 eggs had hatched. The percentage of reduction was
79.5% in the plant exposed mosquitoes and in the positive
control (Mortein coil), the percentage of reduction was 71.8%.
Among the comparison between the plant and the commercial
coil, the M.pudica leaf smoke exhibited higher efficacy of
percentage reduction on ensured population of Anopheles
stephensi. In the light of literature many researchers have
evaluated the effect of insecticides in mosquito coils and in
the study of (Aarthi and Murugan, 2010) also the smoke emitted
from the Spathodea campanulata also showed a good knock
down effect. The smoke exposure affects the central nervous
system and hence affects the neuroendocrine system to inhibit
the hatachability of eggs and reduces the egg laying capacity
as well the egg hatachability of the mosquitoes.

Globally, numerous studies including the present investigation
results evidently suggest that the traditionally used plant-based
insect repellents are promising and could potentially contain
vectors of disease. The result of this study indicates that
M.pudica leaf extracts enhances the larvicidal, pupicidal and
smoke repellency activity and hence it may act as an effective
alternative to conventional synthetic insecticides for the control

of A. stephensi.

ACKNOWLEDGEMENT

The authors are thankful to Dr. K. Sasikala, Professor and Head,
Department of Zoology, Bharathiar University, Coimbatore,
India for providing the laboratory facilities. The financial help
given by University Grants Commission, New Delhi is also

duly acknowledged.

REFERENCES

Aarthi, N. and Murugan, K. 2010. Larvicidal and smoke repellent

activities of Spathodea campanulata P.beauv. against the malarial

vector Anopheles stephensi Lis (Diptera: Culicidae) J. Phytology. 2(8):

61-69.

Ahmad, I. and Beg, A. Z. 2001. Antimicrobial and phytochemical

studies on 45 Indian medicinal plants against multi-drug resistant

human pathogens. J. Ethnopharmacol. 74: 113–123.

Alder, H. L. and Rossler, E. B.1977. Introduction to probability and

statistics (Sixth edition) W.H.  Freeman Company, Son Francisco. p.246.

Arthur, H. R. 1954.  A Phytochemical survey of some of plants of

North Bornew. J. Pharm Pharmacol 6: 27-38.  

Babu, R. and Murugan, K. 1998. Interactive effect of neem seed

kernel and  neem gum extracts on the control of Culex quinquefasciatus

say. Neem Newslett. 15(2): 9-11.

Carvalho, A. F. U., Melo, V. M. M., Craveiro, A. A., Machado, M. I.

L., Bantim, M. B., and Rabelo, E. F. 2008. Larvicidal activity of the

essential oil from Lippia sidoides Cham. against Aedes aegypti L.

Mem. Inst. Oswaldo Cruz. 98: 569-571.

Deininger, R. 1984. Lectures of the Medical Congress Berlin: Firma

Klosterfrau, Koln. 24–31.Germplasm Resources Information Network

2008. “Mimosa pudica L.”. GRIN, United States Department of

Agriculture, Agricultural Research Service, Beltsville Area.

Dey, B. and Raman, S. M. V. 1957. Laboratory Manual of Organic

Chemistry. S. Viswanathan publication, Madras.

Mulla, M. S. 1961. Suseptibility of various larval instara of Culex pipens,

quinqufasciatus say to insecticides. Mosq. New. 21: 320-323.

Murugan, K., Murugan, P. and Noortheen, A. 2007. Larvicidal and

repellent potential of    Albizzia amara Boivin and Ocimum basilicum

Linn against dengue vector, Aedes aegypti (Insecta:Diptera:Culicidae).

Bioresour Technol.  98(1): 198-201.

Murugan, K. Vahitha, R. Baruah, I. and Das, S.C. 2003. Integration

of botanicals and microbial pesticides for the control of filarial vector,

Culex quinquefasciatus. Ann. Med. Entomol. 12(1and 2): 11-23.

Ojalla, T. Remes, S. and Hans, P. 1999. Antimicrobial activity of

some coumarin containing herbal plants growing in Finland. J.

Ethnopharmacology. 68(1-3): 267-274.66–72.

Palacious, C. and Reyes, R. E. 1991. Antibacterial and Antimycotic of

Mimosa pudica in experimental animals, Arch Invest Med. (Mex).

22(2): 163-169.

Rettich, F. 1976. Changes in Susceptibility to temphos

primiphosmethyl fenitrothion and bromophos during pre-imaginal

development of mosquitoes. Acta. Ent. Bohemoslov. 73: 382-387.

Saini, H. K. Sharma, R. M. Bami, H. L. and Sidhu, K. S. 1986.

Preliminary study on constituents of mosquito coil smoke. Pesticides.

20: 15-18.

Pandian, S. R., Manoharan, A. C. and Pandian, R. S. 1995. Herbal

smoke a   potential repellent and adulticide for mosquito. Insect

Environ. 1(3): 14-15.

Thangam, S. T. and Kathiresan, K. 1992. Smoke repellency and killing

effect of marine plants against Culex quinquefasciatus. Trop.  Biomed.

9:35-38.

Thomas, U. 1965. Effect of certain extrinsic and intrinsic factores of

the susceptibility of larvae of Culex Pipens fatigans wied to DDT.

Mosq. News. 25: 38-43.

Vogel, 1978. Text book of practical organic chemistry. The English

Language Book Society and Longman London p.1368.

WHO, 2005. Guidelines for Laboratory and Field Testing of Mosquito

Larvicides. World Health Organization document, who/cds/whopes/

gcdpp/13.

N. AARTHI et al.,

Within a column means followed by the same letter (s) are not significantly different at 5%

level by DMRT; Control I * : Negative control – blank without plant material; Control II
** : Positive control – mortein coil.

Table 4: Smoke toxicity effect of different parts of Mimosa pudica

on reproduction and survival of Anopheles stephensi

No. of Total No. Total No of larva % of reduction

mosquito of eggs hatched from in population

used the eggs over control 1

25 780 e 275 e 79.58 bc

25 2112 a 1347 a *0

25 873 d 379 c **71.86 a



<<
  /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 <<
    /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


