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ABSTRACT

Mentha arvensis belonging to the family of Lamiaceae, originally the plant was imported from Japan and is
therefore also known as Japanese Mint. The plant is a common garden herb and is extensively cultivated in

Northern India for food seasoning as a household remedy and for its industrial used. The Solanum xanthocarpum is
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popularly known as Kateli, Kandakarichunda, Kandankattiri, and Indian Solanum. It has sharp and prickly branches
that are densely covered with rather a minute star shaped hair. The sparsely hairy egg-shaped leaves, purple
colored flowers, and round fruits. The fruit also has smooth seeds. The aim of the present study was microscopic
characters of M. arvensis and S. xanthocarpum leaves, hydroalcoholic extract of the both leaves was used to
qualitative screening analyses by color reaction-based identification of active constituents, to determine the total
phenolic content, flavonoid content, and antioxidant potential by di-phenyl picrylhydrazyl method.
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INTRODUCTION

Nature of Mentha arvensis

This plant is related to the menthe genus, and it is aromatic
herbs. Many more species grow wild; some of these
cultivated. The chief constituents for which these plants are
valued are menthol and peppermint oil. This medicinal plant
is an erect, branched herb up to about 55 cm high. The leaves
were up to 6 cm long. Flowers small, in small brunches,
borne on axile leaves, “medicinal seeds”are also very useful.

Description

M. arvensis is an herbaceous perennial herb that grows
to a height of 10-60 cm. This downy herb has running
rootstocks and a rigid branching stem. The lanceolate,
oblong leaves are simple and sharply toothed, paired in
opposites with minute hair. They are 2-6.5 cm in length
and 1-2 cm in width. The pale purple flowers (sometimes
white or pink) are found in clusters at the stem where
cach flower measures 2-4 mm in length. The plant is
native to the temperate regions of Europe, Western, and
Central Asia (eastern Siberia and east of the Himalayas)
and North America. It is commonly known as Pudina in
Hindi (Blamey and Grey-Wilson, 1989; Huxley, 1992).
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Plant Chemicals

Chemical substances that can be extracted from wild mint
include menthol, menthone, isomenthone, neomenthol,
limonene, methyl acetate, piperitone, beta-caryophyllene,
alpha-pinene, beta-pinene, tannins, and flavonoids
(Kostka-Rokosz et al., 2015).

Uses of Pudina

Wild mint is often used as a domestic herbal remedy,
being valued especially for its antiseptic properties and its
beneficial effect on the digestion. Like other members of
the genus, it should not use be pregnant women because
large doses can cause an abortion. The whole plant is
anesthetic, antispasmodic, antiseptic, aromatic, and has
agents that counteract inflammation, that relieve and
remove gas from the digestive system, induce sweating,
promote or assist the flow of menstrual fluid, promote
secretion of milk, relieve fever and thirst, give strength
and tone to the stomach, and is a stimulant.

North American Indians made a cold infusion of the plant as
alotion for fever and influenza. A compound infusion was
taken, and poultice was applied to the chest for pneumonia.
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A decoction of plant parts was taken for stomach pain,
colds, swellings, headaches, diarrhea, and fevers. Dried
leaves were chewed and swallowed for chest pains and heart
ailments. Fresh leaves were put in the nostrils for colds. An
infusion of leaves and streams was taken for vomiting, colds,
pains, swellings, fevers, headaches, to prevent influenza
for stomach troubles, and indigestion. Leaves were used
for carious teeth and in the sweat batch for rheumatism.
A poultice of crushed leaves was applied to swellings to
the gums for toothaches, to areas of pain swellings, for
rheumatism and arthritis, and for eye trouble (Khalsa and
Tierra, 2008; Kostka-Rokosz et al., 2015).

Nature of Solanum xanthocarpum

S. xanthocarpum (Solanaceae) is a perennial herb and is
considered as one of the most useful traditional medicines
in India. The plant medicinally used to treat for a cough,
asthma, and rheumatism. Phytochemical investigation
of the S. xanthocarpum reported to have number of
alkaloids, (Siddiqui and Faizi, 1983) sterols (Manjunath and
Shadaksharaswamy, 1942), saponins and flavonoids (Kusano
et al., 1973), and their glycosides; and, especially it has
high concentration of solasodine, a starting material for the
synthesis of cortisone and sex hormones. Pharmacological
activities such as antibacterial and antifungal, antinociceptive,
antioxidant, hypoglycemic, and larvicidal have been reported

in this plant (Tupkari et al., 1972; Debey and Gupta, 1936).

Major Chemical Constitutes

B-Carotene, Disgenin, Carpesterol, Solasodine,
Solamargine, B-Solamargine, Solanine, Solasodino-L-
Rhamnosy-B-D-Glucoside (Solasurine), Solanocarpine
(Solanine-S), Tomatidienol, etc.

MATERIALS AND METHODS

Collection and Authentication of Plant Materials

The plant was of M. arvensis L. and S. xanthocarpum Burm. F.
was collected from Mooligai Pannai, 7 km away from
Thanjavur (Tamil Nadu) in the month of August 2009.
The plants was identified by local people of that village
and authenticated by Dr. M. Jegadeesan, Professor and
Head, Department of Environment and Herbal Science,
Tamil University, Thanjavur, The Voucher Specimen
(TUH273, and TUH 219) is preserved in laboratory for
future reference.

Micrscopical Examination of Plant Species

Microscopical examination and characterization of plant
drugs have always been accorded due to credentials in
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the pharmacognostic studies. Anatomical examination of
plant drugs may not apparently bear any direct correlation
with the pharmacological and phytochemical evaluations.
This contention has made many investigators to ask “why
anatomical parameters in the study of plant drugs?” one
should always remember that botanical identity of the
plant drug is an essential prerequisite for undertaking the
analysis of medicinal properties of any plant. A researcher
may succeed in getting a new compound or may find
many pharmacologically active properties in a drug. If the
botanical identity of the drug happens to be dubious or
erratic, the entire work on the plant becomes invalid. Thus,
it is needless to stress that botanical identity of a crude
drug is the threshold in the process of pharmacological
investigations. The researcher should be equipped with all
possible diagnostic parameters of the plant on which the
researcher plans to work.

Leaves were collected were fixed in the field immediately
after collections. The fixative used was formalin:acetic
acid:ethyl alcohol (FAA).The materials were cut into small
pieces before fixing. The materials were left in FAA for
more than 2 days. Dehydration was carried out employing
graded stages of tertiary butyl alcohol and ethyl alcohol

mixture as per the schedule given as Sass, 1940.

After dehydration, paraffin infiltration was carried out
till supersaturation of tertiary butyl alcohol was achieved.
Following supersaturation and materials were transferred
to pure paraffin wax for two times, and the materials were
cast into paraffin blocks.

Microtoming

Wax embedded materials were sectioned with the help of
rotary microtome to the thickness of 10-12 um. Sections
were stained with toludine blue (0.25% having a pH
of 4.7) as per the schedule given O’Brien et al. (1964).
Since the stain has metachromatic property, different
colors of the cells were obtained depending upon the
chemical nature of the cells.

Collection of Plant Extracts

The different ratio of the cold macerated hydroalcoholic
standardized dry extract of S. xanthocarpum (8:1), (Batch
number-7579) M. arvensis (3:1), (Batch Number-6086),
was collected from AMSAR private Limited Indore, India.

Phytochemical Screening of Hydro Alcoholic
Extracts (Trease and Evans, 1996)

Phytochemical analysis of the collected two plants
hydroalcoholic extracts was performed by the following
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preliminary phytochemical screening methods and the
phytoconstituents is reported in Table 1.

Estimation of Total Phenol Content of Hydro
Alcoholic Extracts (Singleton and Rossi, 1965)

Total phenols were determined by the method of Singleton
and Rossi 25 using the Folin-Ciocalteu reagent. An aliquot
(0.25 ml) of hydroalcoholic extract was added to 3.5 ml
of distilled water in a screw — capped test tube, followed
by 0.5 ml of Folin-ciocalteu solution. After 3 min, 1 ml
of 1% sodium carbonate was added, and the contents of
the tube were thoroughly mixed before being incubated
in a boiling water bath for 1 min. The tube was allowed
to cool in the dark. The absorbance of the blue color that
developed was read at 685 nm using gallic acid as standard.
The results were expressed in mg gallic acid g_] fresh
weight. The report is shown inTable 2.

Estimation of Total Flavonoids (TFs) of Hydro
Alcoholic Extracts

TheTF content was determined using a reagent containing
aluminum chloride and sodium nitrite, giving rise to a
pink-colored flavonoid-aluminum complex in the alkaline
medium followed by the method of Zhishen et al. (1999).
A solution corresponding to 30 ul of sodium nitrite (10%),
60 ul of aluminum chloride hexahydrate (20%), 200 ul of
sodium hydroxide (1 M), and 400 ul of water was added
to 100 ul sample. The absorbance readings at 510 nm
were started 5 min after the addition of the sample and
performed. Reagent blank is containing water instead of
the sample was used. The final absorbance of each sample
was compared with a standard curve made from catechin
(69-689 umol/L). The date were expressed as umol
catechin equivalents per gram of dry matter. The report
is given inTable 2.

Antioxidant Activities of Hydro Alcoholic Extracts of
M. arvensis, S. xanthocarpum

Instrument Name: Shimadzu: UV Visible Spectrophotometer
(UV-1800)

Standard Chemicals used: Butylated hydroxytoluene (BHT)
Di-phenyl picrylhydrazyl (DPPH)

Method: DPPH (Blois, 1958)

The DPPH radical scavenging activity of the hydroalcoholic
plant extracts was estimated according to the method of Blois
(1958). After mixing 0.1 ml of plants extracts with 0.9 ml
of 0.041 mM DPPH in ethanol for 10 min, the absorbance
of the sample was measured at 517 nm. Radical scavenging
activity was expressed as percent inhibition and was calculated
using the following formula. The report is shown inTable 3.
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Table 1: Preliminary phytochemical screening of the
hydroalcoholic extracts of Mentha arvensis and Solanum
xanthocarpum

Phytoconstituents Mentha arvensis Solanum xanthocarpum
Alkaloids — +
Aminoacids - -
Anthaquinones - -
Carbohydrates - —
Catechins - -
Flavonoids + +
Phenolic groups + +
Resins/gums +

Saponins - -
Steroids - -
Tannins + +
Triterpenes + +

+: Present —: Absent

Table 2: Estimation of total phenolic content and total flavonoids
in hydroalcoholic extracts of Mentha arvensis and Solanum
xanthocarpum

Species Total phenolic content? Total flavonoids®
Mentha arvensis 936+71 479+66
Solanum xanthocarpum 463+38 214+49

Values are mean=standard deviation (n=3); 3ug gallic acid g~*
equivalent weight; °ug quercetin g~! equivalent weight

Table 3: Antioxidant activities of hydro alcoholic extracts of
Mentha arvensis and Solanum xanthocarpum

Sample Abs at 517 nm Antioxidant
activity (%)
DPPH-control 1.274 -
Mentha arvensis (100 mg/ml) 0.111 91.28
Solanum xanthocarpum (100 mg/ml) 0.093 92.70
BHT (0.1 mg/ml) 1.206 5.33
Scavenging activity (%)={(Abs_ _ —Abs )/Abs 1X100.

sample

BHT: Butylated hydroxytoluene

%DPPH radical scavenging activity = (1 —sample OD/
Control OD) X 100

RESULTS AND DISCUSSION

S. xanthocarpum (Solanaceae)

Morphology

Armed, diffuse subshrub, prickles many, and straight.
Leaves: lacerate, chartaceous, prickly along, base, attenuate,
apex acute; flowers: stalked, aggregated in extra-axillary;
cymes calyx: 5 lobes, persistent, corolla purple color, five
lobes, broadly ovate-triangular, acute. Stamens five, attached
at the mouth of the short tube, anthers linear-oblong; ovary
globose, stigma acute, incurved; fruit berry, globose yellow
or white with green blotches, seeds smooth, and circular.

Anatomy of the leaf
The midrib is hemispherical on the adaxial side and widely
semicircular on the abaxial side. The midrib measures
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950 um in the vertical plane. The palisade tissue of
the lamina extends horizontally up to shoulders of the
midrib on the adaxial part [Figure 1a]. Both the abaxial
and adaxial epidermal cells are single layered; the cells
are smaller, cubical to squarish in shape. The epidermis is
single layered followed by two or three layers of compact
collenchyma cells. The ground tissue (GT) of the midrib
is parenchymatous. The parenchyma cells are thin-walled,
compact, and polygonal in shape. The vascular strand is in
single, bowl-shaped, wide, and collateral. Xylem elements
are arranged in vertical files and are surrounded by a thin
band of phloem elements both on the upper and lower
sides (Bicollateral).

Lamina

The lamina is 260 um thick. The adaxial and abaxial
epidermis are single layered; the epidermal cells are
squarish to rectangular; the cuticle is thin and smooth.
The mesophyll is differentiated into palisade and spongy
parenchyma cells [Figures 1b and 2b] the palisade tissue
consists of cylindrical elongated at right angles to the
epidermis and arranged as a row of stakes and occupy
one-third of the thickness of the lamina. Spongy mesophyll
(SM) tissue is five or six-layered, spherical, or lobed with a
conspicuous intercellular space. The system is permeating
the tissue [Figure 2c].

Main lateral vascular bundle is similar structure to the
midrib [Figure 2a] smallest lateral Vein bundle occur in the
median part of the mesophyll, beneath the palisade cells,
that is, in the uppermost layer of the spongy parenchyma
[Figure 2c].

Calcium oxalate crystals are present in the leaf; they are
distributed in the lamina, Sand crystals are present in the
SM region [Figure 2b].

M. arvensis Linn (Labiatae)

Morphology

Aromatic herbs by running rootstocks; stems prostrate
or ascending; pubescent. The leaves are short-petioled,
ovate to broadly lanceolate, weakly toothed, and acute.
The flowers are in axillary and dense cymes. Calyx short,
campanulate, pubescent, and resin-dotted. Corolla is
mostly lilac, lobes five, and statements four.

Anatomy of the leaf

Young leaves have small abaxially projecting midrib and deeply
curved arc-shaped lamina [Figure 3a]. Mature leaves have
thick, circular midrib with lateral wing like lamina [Figure 4a].
The midrib is 450 pm in vertical plane and 500 pym in
horizontal plane. The midrib has a distinct epidermal layer
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Figure 1: (a) Transverse section (TS) of leaf through lateral vein with
lamina (Solanum xanthocarpum) midrib. (b) TS of lamina. AbE: Abaxial
epidermis, AdE: Adaxial epidermis, AdH: Adaxial hump, Ep: Epidermis,
Abp: Abaxial part, GT: Ground tissue, La: Lamina, PM: Palisade
mesophyll, SM: Spongy mesophyll, VB: Vascular bundle

Figure 2: (a) Transverse section (TS) of leaf through lateral vein with
lamina (Solanum xanthocarpum). (b) TS of lamina showing sand
crystal in the mesophyll tissue. (c) TS of LM. AbE: Abaxial epidermis,
AbP: Abaxial part, AJE: Adaxial epidermis, AdH: Adaxial hump,
Ep: Epidermis, GT: Ground tissue, LM: Leaf margin, ph: Phloem,
PM: Palisade mesophyll, Scr: Sand crystal, SM: Spongy mesophyll,
X: Xylem

of small thick walled squarish cells. The GT has fairly large;
circular thin-walled compact parenchyma cells [Figure 4a].
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Figure 3: (a) Transverse section (TS) of leaf through midrib with foled
lamina. (b) TS of lamina with peltate glandular trichome. (c) Pairs
of calcium oxalate crystals on the adaxial epidermis. AbE: Abaxial
epidermis, AdE: Adaxial epidermis, Cr: Crystal, La: Lamina, MR: Midrib,
MT: Mesophyll tissue, PGtr: Peltrate glandular trichome, PM: Palisade
mesophyll

Figure 4: (a) Transverse section (TS) of the mature leaf through
midrib with the lamina (Mentha arvensis). (b) TS of Lamina.
AbE: Abaxial epidermis, AdE: Adaxial epidermis, AdG: Adaxial
groove, Ep: Epidermins, GT: Ground tissue, GTr: Glandular trichome,
La: Lamina, MR: Midrib, PM: Palisade mesophyll, SM: Spongy
mesophyll, St: Stoma, VB: Vascular bundle

The vascular strand is single and semicircular with compact
parallel lines of xylem elements and the thin arc of phloem
elements.

The lamina is 80 um thick. It is dorsiventral with an adaxial
narrow band of palisade cells and four or five layers of spongy
parenchyma [Figure 4b]. Stomata are on the abaxial side.

The young leaves possess abundant glandular trichomes
(GTr) on the epidermal cells. The GTr is subsessile peltate
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glands with a short stalk and wide semicircular head

[Figure 3b].

Some of the epidermal cells of the adaxial side are dilated
and possess a spherical mass of fine needles (sphaerites)
occupying the entire space of the dilated cell. These
structures seem to calcium oxalate crystals. The crystals
bearing idioblast usually occur in pairs [Figure 3b and c].

Hydro alcoholic extracts of M. arvensis, S. Xantbocarpum
were qualitatively screened and are presented inTable 1.
Triterpenes, Phenolic groups, and flavonoids were present
in both extracts; Alkaloids are particularly present in
Hydro alcoholic extract of S. xanthocarpum. Tannins
mainly present in the M. arvensis and S. xanthocarpum dry
extracts.

CONCLUSION

The microscopical characters of the M. arvensis and
S. xanthocarpum leaves were evaluated by transverse
section techniques. The phytochemical analysis was
carried out the hydroalcoholic dry extracts of both the
plants such as M. arvensis and S. xanthocarpum. Particularly
alkaloids present in the leaf of S. xanthocarpum dry extract.
Flavonoids, phenolic groups, triterpenes, and tannins
present in both extracts. The total Phenolic and flavonoid
content of the M. arvensis and S. xanthocarpum extract values
by determined by spectrophotometrically. The antioxidant
activity was done by DPPH method and reported.

REFERENCES

Debey P, Gupta PC. New flavonol glycosides from the flowers
of Solanum xanthocarpum. Phytochemistry 1936;17:613.

Blamey M, Grey-Wilson C. Flora of Britain and Northern
Europe. London: Hodder and Stoughton; 1989.

Blois MS. Antioxidant determination by the use of stable free
radical. Nature 1958;181:1199-200.

Huxley A, editor. New RHS Dictionary of Gardening. London:
Macmillan; 1992,

Khalsa KP, Tierra M. The way of ayurvedic herbs: The most
complete guide to natural healing and health with
traditional ayurvedic herbalism. 1** ed. Twin Lakes,
Wisconsin: Lotus; 2008. p. 313.

Kostka-Rokosz M, YalliY, Dvorkin L, Whelan ]. Mentha Arvensis
Piperascens. Boston Healing Landscape Project. Boston
University School of Medicine. Archived from the original
on 2015-03-19. [Last retrieved on 2013 Dec 12].

Kusano G, Beisler |, SatoY. Steroidal constituents of Solanum
xanthocarpum. Phytochemistry 1973;12:397-401.

Manjunath BL, Shadaksharaswamy M. Reexamination of the

Journal of Medicinal Herbs and Ethnomedicine e Voll e Issuel e 2015



Raja: Microscopical characters, phytochemical, and antioxidant screening of Solanum xanthocarpum and Mentha arvensis

alkaloids of the fruits of Solanum xanthocarpum. ] Mysore
Univ 1942;3B:117.

O’Brien TP, Feder N, Mc Cully ME. Polychrornatic staining
of plant cell walls by toluidine blue O. Protoplasma
1964;59:367-73.

Siddiqui S, Faizi S. Studies in the chemical constituents of
the fresh berries of S. xanthocarpum. J Chem Soc Pak
1983;5:99-101.

Singleton VL, Rossi JA. Colorimetry of total phenolics with

Journal of Medicinal Herbs and Ethnomedicine e Voll e 1Issuel e 2015

phosphomolybdic—phosphotungstic acid reagents. Am ]
Enol Vitic 1965;16:144-53.

Trease GE, Evans WC. Pharmacognosy. 14" ed. London: W.B.
Saunders Co. Ltd.; 1996.

Tupkari SV, Saoji AN, Deshmukh VK. Phytochemical study of
Solanum xanthocarpum. Planta Med 1972;22:184-7.

Zhishen ], Mengcheng T, Jianming W. Determination of
flavonoid contents in mulberry and their scavenging effects
on superoxide radicals. Food Chem 1999;64:555-9.

37




<<
  /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
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


