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Abstract

Background: Dipterocarpus turbinatus and Shorea robosta are widely distributed in the Northeastern state of
Tripura. Tribals of Tripura used both the plant and plant derived product for various purposes in their daily life.
Aim: The present investigation deals with the macroscopic, microscopic, and preliminary phytochemical screening
to establish quality parameters for evaluation of the bark and bark powder of D. turbinatus and S. robosta.
Materials and Methods: The microscopic study was done by Magnus lab photomicroscope and physicochemical
properties were studied by standard procedure. Barks for these studies were procured from Tripura. Results: Chief
characters of the transverse section and powder of the drugs include cork, cortex, parenchymatous cells, stone
cell, lignified fiber, and calcium oxalate crystals along with the abundant amount of starch grains. In quantitative,
microscopy length and width of lignified fiber and diameter of starch grains had been measured, which shows a
significant difference between the two plants of the same family. Physiochemical and preliminary phytochemical
evaluation of both the plants show the difference in alkaloid and sponin content. The chief chemical entity present
in both the plants includes steroids, flavonoids, terpenoids, and tannins. Conclusion: The established parameter
can be used as a biological standard to identify both the plants.
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INTRODUCTION of Northeast and central India.** Traditionally, it is used in
anti-diarrheal, astringent, wound, ulcer, and in obesity."!"’

ribal people are the ecosystem people  Dipterocarpus turbinatus is a large deciduous tree attaining
Twho lived in harmony with nature and  a height of 100-120 ft. and a girth of 8-15 ft.*%!" It is found
maintain a close link between man and in the semi evergreen or evergreen mist tropical forest of
environment.! Primitive tribal people haveused  Tripura, Assam and Andaman.”! Traditionally, oleoresin of
various plants to cure a variety of ailments, but 5 plant is recommended for tuberculosis, leprosy, psoriasis,
they did ngt keep.any feCOTC? and the information . 45jeng ulcer, and gonorrhea.'” The biological evaluation
about their practices is mainly passed verbally of the plant products, which were and are, being used in

. -
f“"?“ £e ngratlon to g.en.eratl(.)n. The Northeast the traditional herbal system of medicine, develops a basic
India is in two biodiversity hotspots (Indo

Burma and Himalayan) in the world map. The
Northeast India is the richest reservoir of plant
diversity hotspot of the world and contributing
about 50% in India’s biodiversity. Botanical
survey of India Eastern circle, Shillong, has
documented 194 plants species for 50 diseases
and ailments, among which most of them were
traditionally practiced by indigenous people of
Eastern states of India.’! Shorea robosta is a
large deciduous tree found extensively in part
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platform for the newer drug discovery. Therefore, the present
study is aiming to develop morphological and microscopical
standards for both the plants and also aiming to screen the
phytoconstituents. This will further helpful to establish cell
content and constituents parameters for identification of
the plants and also helpful to study the various therapeutic
important chemical entities of both the Dipterocarpaceae
plants.

MATERIALS AND METHODS

Plants were collected from the forest of the Gomuti District of
Tripura. Plant materials were dried under shade and made as a
coarsepowderbyapulverizer. Theplantmaterialswereidentified
and authenticated by Professor P.Jayaraman, M.Sc, Ph.D.,
Director; Plant Anatomy Research Centre, Tambaram,
Chennai. (Voucher specimens No. PARC/2012/1276 & No.
PARC/2012/ 1277). The chemicals used in this study were
of laboratory grade and obtained from SD Fine chemicals.
Magnus lab photomicroscope was used for the study of
microscopic characters.

Sectioning and Staining

The required sample was cut and removed from the plant and
fixed in FAA (Formalin - 5 ml + acetic acid 5 ml + 70%
ethyl alcohol 90 ml). After 24 h of fixing, the specimens
were dehydrated with tertiary butyl alcohol (TBA).
Infiltration of the specimen was carried out by gradual
addition of paraffin wax (melting point 58-60°C) until TBA
attained supersaturation. The specimens were cast into
paraffin blocks.!'” The paraffin embedded specimens were
sectioned with the help of rotary microtome. The thickness
of the produced sections was between 10 and 12 um.!"*!5)
Dewaxing of section was carried by the customary procedure.
The sections were boiled with a bleaching solution for
decolourization and to remove unwanted pigments.!' The
sections were stained with phloroglucinol for microscopic
study (with 2 min of exposure time) and for lignified tissue
few drops of concentrated hydrochloric acid were added over
the stained section. Bleached section was stained with Iodine
and potassium iodide for starch grains. Acetic acid was used
to identify calcium oxalate crystals, Sudan red III was used
for oil globules, and Picric acid was used for the identification
of aleurone grains.!!%

Photomicrograph

Microscopic descriptions of tissues are supplemented here
with photomicrographs wherever necessary. Photograph
of different magnification was taken in Magnus lab
photomicroscope. The bright field was used for normal
observations. For the study of crystal, starch grains and
lignified cells polarized light were employed. Descriptive
terms of the anatomical feature are as given in the standard
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anatomy books.!'*'*? For powder microscopic study,
powder drug was treated with bleaching solution and then
treated with different stains (phloroglucinol, con HCI, iodine
solution, Sudan red III, picric acid solution and acetic acid)
and observed under x10 and x45 magnifications.?! For
quantitative microscopy, magnification was done by using
stage micrometer and eyepiece micrometer for powder drugs.
Stage micrometer was replaced by stained powdered sample
and ocular micrometer was used for measuring the diameter
of starch grains, length and width of lignified fiber.!'”!

Physicochemical Study

Various physicochemical parameters such as loss on
drying (LOD), ash values (total ash, acid insoluble ash,
water soluble ash) extractive values (by cold extraction)
of D. turbinatus and S. robosta were established by using
the powdered crude drugs as per the method mentioned in
WHO guidelines.?*

Phytochemical Study

Shade dried powders of D. turbinatus and S. robosta were
extracted separately with different solvents by hot percolation
method.?>?31 Choice of the solvent was selected according to
their polarity index (petroleum ether, chloroform, ethanol and
water),l? Solvents were recovered by a rotary evaporator,
and concentrated extracts were dried in desiccators. Various
phytoconstituents present in the various extracts were
detected by respected chemical testsi?'?3*The solvent
system for thin layer chromatography (TLC), for various
extracts of D. turbinatus and S. robosta, was selected, on the
basis of Solvent system for unknown polar and non-polar
compounds, as per the method given in Wagner et al.l*®
The chromatograms were examined in the ultraviolet (UV)
chamber at 254 nm and 365 nm. Retention factor (RF) values
were calculated for identifying spot using formulal” RF =
X/Y (where X is distance travel by solute in TLC plate and Y
is the distance traveled by the solvent in same system).

RESULTS
Morphology

The bark of D. turbinatus is re-curved with bordered pits
and farrows on the outer surface. Inner bark is fibrous. The
thickness of the bark is in between 0.5 and 1.5 cm and length
varies. The color of the outer bark is grayish; green because
of the deposition of lichen and moss, and the inner bark is
dark brown color. Fresh bark is strongly aromatic odor and
astringent in taste. Fracture is splintery and fibrous. Whereas
bark of S. robosta is channeled to flat with longitudinal
lenticels on the outer surface, inner surface is smooth and
shiny. Thickness of the bark is in between 1.5 and 2.5 cm and
length varies. The outer bark shows radish brown in color and




inner bark is dark red in color. Fresh bark is slight aromatic
odor and taste is astringent. Fracture is short [Figure laand b].

Transverse Section

A microscopic study in D. turbinatus shows cork and slightly
larger parenchymatous cell. Phellogen is not clearly visible.
Parenchyma region is abundant of spherical shaped starch
grains and rhombic calcium oxalate crystals. Lignified fiber
and stone cell layer is found in the bark. Whereas in S. robosta
large tabular shape, with intercellular space parenchymatous
cells were found in cortex region, in cortex region abundant
of rectangular shaped calcium oxalate crystals were found,
Cork cells were rectangular shaped and brown in color.
Phelleogen was easily distinguishable [Figure 2a for D.
turbinatus and Figure 2b S. robostal].

Powder Microscopy

Shade dried powder of D. turbinatus and S. robosta were
reddish brown in color, with astringent taste and with the
characteristic order. In D. turbinatus, fibers were lignified in a
group, with uniform thickness, long, slender and cylindrical.
Some fibers were associated with cork cells and a measure
of 1464-775-366 pm and width 43.92-26.61-14.64 um
[Figure 1c]. WhereasinS. robosta fibers were thin, long, single
or in group, linear, straight, strongly lignified and measured
about 1171.2-580.18-219.6 um and 87.84-39.63-29.28 um
[Figure 2c]. In D. turbinatus, occasional fragment of cork
cells were found with thin wall, rectangular to a polygonal cell
on surface view and containing brownish matter [Figure le].
Corks were spherical to polygonal in S. robosta on surface
view [Figure 2e]. An abundant amount of rectangular calcium
oxalate crystal in parenchyma were observed in both the
plants [Figure 1i and 2i]. Starch grains were minute, simple,
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present abundantly and measuring about 35.44-2082-8.36 um
in D. turbinatus [Figure 1h]. Similar shape of starch grains
were found in S. robosta, but their diameter was small in size
and measuring of 26.58-12.84-4.43 um [Figure 2h].

Physicochemical Evaluation

Bark powder of D. turbinatus and S. robosta were subjected
to various physicochemical studies. The LOD for the bark
was found to be 8.125 + 0.125% and 8.625 + 0.314% for
D. turbinatus and S. robosta respectively. Ash values were
determined in percentage for both the powdered drugs.
For D. turbinatus, values were found to be, 6.238 + (.36,
5.3 +£0.897 and 2.195 + 0.104, respectively, for the total ash,
acid insoluble ash and water soluble ash and for S. robosta,
values were found to be 5.158 + 0.376, 1.063 + 0.7398, and
1.970 + 0.027, respectively for the total ash, acid insoluble
ash and water soluble ash. Extractive values for Petroleum
ether, chloroform, ethanol, and water were established
for D. turbinatus and S. robosta. Petroleum ether soluble
extractive value for D. turbinatus and S. robosta were found
to be 4.548 + 0.0295% and 3.133 + 0.1965%, respectively.
The chloroform soluble extractive value of 9.295 + 0.1916%
and 8.005 +0.092%, ethanol soluble extractive value of 16.56
+ 0.3825 and 13.56 + 0.44% and water soluble extractive
value of 11.96 + 0.216% and 19.46 = 0.459% were obtained
for D. turbinatus and S. robosta, respectively.

Phytochemical Analysis

Phytochemical screening revealed the presence of various
therapeutic important classes such as alkaloids, flavonoids,
steroids, terpenoids and tannin in both the drugs. The
petroleum ether and chloroform extracts from the bark of
both the plants shows the presence of terpenoids, steroids and

Figure 1: (a) Morphology Dipterocarpus turbinatus, (b) TS of Dipterocarpus turbinatus, (c) lignified fiber of Dipterocarpus
turbinatus, (d) cork and fiber of Dipterocarpus turbinatus, (e) cork of Dipterocarpus turbinatus, (f) starch grains of Dipterocarpus
turbinatus, (g) parenchymatous cell of Dipterocarpus turbinatus, (h) calcium oxalate of Dipterocarpus turbinatus, (i) stone cell of

Dipterocarpus turbinatus
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Figure 2: (a) Morphology Shorea robosta, (b) TS of Shorea robosta, (d) lignified fiber of Shorea robosta, (c) cork of Shorea

robosta, (e) parenchymatous cell of Shorea robosta, (f) stone cell of Shorea robosta, (g) starch grains of Shorea robosta,
(h) calcium oxalate Shorea robosta, (i) cork and fiber of Shorea robosta

was devoid from alkaloid. Ethanolic extracts of D. turbinatus
show the presence of alkaloids, terpenoid, steroids, flavonoids
and tannin. Whereas ethanolic extracts of S. robosta shows
the presence of terpenoid, steroids, flavonoids and tannin but
not of alkaloids. Whereas the aqueous extract did not show
the presence of steroid and alkaloid in both the plants but
shows the presence of tannin and flavonoids. Saponins are
only present in the aqueous extract of S. robosta.

TLC Profile

The chromatograph for petroleum ether, chloroform, ethanol,
and aqueous extract of D. turbinatus and S. robosta had
shown various spots in TLC.

In the case of D. turbinatus, a prominent brown color spot
was found with the solvent system of methanol, ethyl acetate,
and water (100:13.5:7). The RF value of the brown color
spot was found to be 0.84 for ethanolic extract and 0.88
for aqueous extracts. With toluene and ethyl acetate (93:7)
solvent system, petroleum ether extract of D. turbinauts
shows a florescent spot in UV 254 nm with the RF value of
0.45 and chloroform extract of the same plant shows a slight
yellowish shiny spot (RF values 0.50).

Whereas ethanolic extract of S. robosta was found to produce
two prominent brown color spots, with the solvent system
of methanol, ethyl acetate and water (100:13.5:10), with
different RF values of 0.51 and 0.84. The aqueous extract
also found to produce two prominent brown color spots in
the same solvent system with the RF values of 0.57 and 0.88.
With toluene, ethyl acetate (93:7) solvent system, Pet. ether
extract shows a florescent spot in UV 254 nm with the RF
values of 0.50 and a shiny spot was observed for chloroform
extract with the RF value of 0.81 with the same solvent
system.
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DISCUSSION

As per WHO norms an examination to determine the
sensory, macroscopic characteristics is the first step toward
the establishing the identity and the purity of the medicinal
plant materials and should be carried out before any
further test are undertaken.”® The present study deals with
macroscopic, microscopic, physicochemical, and preliminary
phytochemical evaluation of the bark and bark powder
of D. turbinatus and S. robosta, widely used by people of
Tripura in various purposes. Macroscopic studies reveal
various characters like shape, size, taste, color and odor of
both the barks of plants. Both are found to have aromatic
odor and astringent taste though differs is color, size, and
shape. Microscopic study of both bark and powder shows
cork, cortex, with stone cell, starch grains, and calcium
oxalate crystals. D. turbinatus shows number of starch grains
with large in shape as compared to S. robosta. The size of the
cork cell is slight larger in D. turbinatus than in S. robosta.
Cortex region of S. robosta shows intercellular space in the
parenchymatous layer, whereas compact parenchymatous
layer is found in D. turbinatus. In powder drugs, starch grains
are small in S. robosta compared to D. turbinatus. The length
of lignified fibers are less and width are more in the case of
D. turbinatus compare to S. robosta, but in both case, they
are associated with calcium oxalate crystals. Though both
barks are found to contain strongly lignified Stone cells,
D. turbinatus contains significantly larger stone cells than
S. robosta.

D. turbinatus shows more extractive values with Petroleum
ether and chloroform. S. robosta gives more extractive values
with ethanol and water.

Phytochemical analysis for both plant barks shows, various
biological important constituents such as flavonoids,




terpenoid, tannin, and steroids. Alkaloids are found to present
in ethonolic extract of D. turbinatus but not in S. robuta
extracts. Aqueous extract of S. robusta shows the presence
of saponins, but absence in D. turbinatus extracts. TLC
shows various spot with different RF values with the selected
(methanol, ethyl acetate and water and toluene and ethyl
actetate) solvent systems.

This monograph will help in standardization and
differentiation of D. turbinatus and S. robusta and also
helpful for performing further studies and investigation of
individual compounds in the plants.

REFERENCES

1. SajemAL, Gosai K. Traditional use of medicinal plants by
the Jaintia tribes in North Cachar Hills district of Assam,
northeast India. J Ethnobiol Ethnomed 2006;2:33.

2. Pushpangadan P, Atal CK. Ethno-medico-botanical
investigations in Kerala I. Some primitive tribals
of western Ghats and their herbal medicine. J
Ethnopharmacol 1984;11:59-77.

3. Mao AA, Hynniwta TM, Sanjappa M. Plant wealth of
north east India with reference to ethnobotany. Indian J
Tradit Knowl 2009;8:96-103.

4. Anonymous. The Wealth of India, Raw Materials,
National Institute of Science Communication. New
Delhi: CSIR Publication; 1969. p. 91-96 & 312-322.

5. Khare CP. Indian Medicinal Plant an Illustrate Dictionary.
Berlin, Heidelberg: Springer Verlag; 2007. p. 229 & 602.

6. Natkarni KM. Indian Material Medica. Vol. 2. Bombay:
Popular Prakashan; 1982. p. 456-457.

7. Anonyms. Indian Medicinal Plant, a Compendium of
500 Species. Vol. 4. Chennai, India: Orient Longman
Publication; 2007. p. 124-5.

8. Kirtikar KR, Basu BD. Indian Medicinal Plant. Vol. 1.
New Delhi: International Book Distributor, Book Seller
and Publisher; 2005. p. 283-284 & 288-290.

9. Chatterjee A, Prakashi SC. The Treatise on Indian
Medicinal Plant. Vol. 2. New Delhi: Publication and
Information Directorate; 1995. p. 139.

10. NISCIR. The Useful Plant of India. New Delhi: National
Institute of Science Communication and Information
Resource; 2006. p. 179-180 & 572.

11. Bhowmik S, Dutta BK. Elemental analysis of some
ethno medicinally importance hydrophytes and marsh
plant of India used in traditional medicine. Asia Pac J

International Journal of Green Pharmacy ¢ Oct-Dec 2015 (Suppl) * 9 (4) | S28

Trop Biomed 2012;S:1227-31.

12. John ES. Elements of Botanical Microtechnique. New
York McGrew Hill Book Co.; 1940. p. 49, 80-90 &
199-214.

13. Johansen DA. Plant Microtechnique.
McGraw Hill Book Co.; 1940. p. 126-54.

14. Esau K. Plant Anatomy. New York: John Wiley and
Sons; 1977.

15. Prakash GY, Ilango K, Diptanu B. Pharmacognostical
and preliminary phytochemical studies on the leaves of
W. biflora (Linn.) D.C. J Pharm Res 2009;2:113-5.

16. Kokate CK. Practical Pharmacognosy. 4" ed. Delhi:
Vllabh Prakashan; 1994.

17. Khandelwal KR. Practical Pharmacognosy: Techniques
and Experiments. 18" ed. Pune: Nirali Prakashan; 2007.

18. Wallis TE. Text Book of Pharmacognosy. 5%d. New
Delhi: CBS Publishers and Distributors; 1985, 2002.
p. 68-76, 572 & 578-614.

19. Evans WC. Pharmacognosy. 16" ed. London: W. B.
Saunders Elsevier’s; 2009. p. 542-543 &, 551-568.

20. Dutta AC. Botany for Degree Students. 6" ed. New
Delhi: Oxford University Press; 1964.

21. Divakar MC. Plant Drug Evaluation. 2™ ed. New York:
CD Remedies Publication; 2002. p. 49-52, 84-89.

22. Anonymas. Quality Control Methods for Medicinal
Plants. Geneva: WHO Indian Edition; 2004.

23. Harbone JB. Phyto Chemical Methods: A Guide to
Modern Technique of Plant Analysis. 3 ed. India:
Springer Private Limited; 2005.

24. Wagner H, Bladt S. Plant Drug Analysis, a Thin Layer
Chromatography Atlas. 2" ed. London, New York:
Springer Dordrecht Heidelberg; 2009.

25. Kokate CK, Purohit AP, Gokhale SB. Pharmacognosy.
46" ed. Pune: Nirali Prakashan; 2010. p. 6.1- 6.28,
A.1-AS.

26. Lokesh D, Amitsankar D. Pharmacognostical evaluation
and establishments of quality parameter of medicinal
plant of north east India used by folklore healers for
treatment of hypertension. Pharmacogn J 2012;4:30-7.

27. WHO. Quality Control Method for Medicinal Plant
Material. Geneva, New Delhi: WHO, AITBS Publishers;
1998. p. 10.

28. Wagner H, Bladt S, Zgainski EM. Plant Drug Analysis:
A Thinlayer Chromatography Atlas. New York: Springer
Verlag, Berlin Heidlberg GrbH; 1984 . p. 349-57.

New York:

Source of Support: Nil. Conflict of Interest: None declared.





<<
  /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


