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Aim: To isolate and determine the chemical constituents of the stem bark of Cor-
dia dichotoma (Forst f.), a plant used for medicinal purpose in folk medicine.

Materials and methods: Petroleum ether extract of the stem bark was used for
this study. Saponification process was performed to separate fatty acid and unsa-
ponifiable matter.

Results: One triterpenoids, a-amyrin was isolated from the bark by using iso-
cratic elution. The chemical compounds isolated, for the first time, were analyzed
by GC/MS, IR, and UV. The chemical composition of the fatty acids methyl esters
(FAMEs) in bark of Cordia dichotoma were also analyzed by gas chromatography-
mass spectrometry. After methyl-esterification, 17 components were identified in
the bark. The derivatization conditions were investigated in order to validate this
method.

Conclusion: The present analysis revealed that Cordia dichotoma stem bark con-
tains 17 fatty acid. The principal themes of the review highlight the development
and application of chromatographic techniques for the separation, isolation and
detection of the compounds.
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BACKGROUND

The lipids are a heterogeneous group comprising
mainly substances with low polarity and limited
water solubility. They are often defined by their
special solubility properties. Lipids can be extracted
from living tissues with alcohol or ether.! The term
‘lipids’ embraces a variety of chemical substances
including fixed oils, fats, waxes, phosphatides and
lecithins. These substances are widely distributed in
nature both in vegetable and animal kingdoms and
are of great pharmaceutical importance. In recent
years considerable advances have been made in re-
fining the methods available for analyzing the lipid
constituents of plants. Several excellent reviews are
available that highlight the merits and drawbacks of
different procedures.>® Details about the classical
methods of extraction and isolation of lipids can be

found from the reviews reported by Hilditch and Wil-
liams’, James and Morries®, and Kaufmann® where
they have described the methods for extraction of
polar lipids. Flotch and co-workers have described a
method for initial isolation of lipids which is quite
popular.'® Another extensively employed procedure
has been described by Bligh and Dyer.!!

For fractionation of separation and purification of
different types of components, different chromato-
graphic techniques like paper, column, thin layer
and gas chromatography have become indispensable.
Although many techniques have been developed for
the fatty acids analysis, gas chromatography with
mass spectroscopy (GC-MYS) is still the most widely
used one. This well-established procedure is very
efficient and rapid when complex mixture with a
broad range of molecular weights has to be analyzed.
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However, the inherent low volatility of fatty acids
has been a problem. Two main approaches adopted
for the examination of analytes do not seem to
satisfy the normal criteria of volatility for GC-MS.
Either is degraded under controlled conditions by
pyrolysis, to give characteristic volatile fragments
or they are derived into related compounds that are
suitable for gas chromatography. Consequently, they
are converted into more volatile derivatives (such
as fatty acid methyl esters) when they are analyzed
by gas chromatography (GC).

Although many of the lipids and the fatty acids
methyl esters (FAMEs) of various plants have been
extensively investigated to obtain volatile compo-
nents, the need still remains for unstudied plants.

Cordia dichotoma (Forst f.) is a plant belonging
to the boraginaceous family and is widely distrib-
uted in India; it is commonly known as Lasura in
Hindi and Shlesmataka in Sanskrit. It is used as
an immunomodulator, antidiabetic, anthelmintic,
diuretic and hepatoprotective in folk medicine.
Seeds have disclosed the presence of a—Amyrin,
betulin, octacosanol, lupeol-3—-rhamnoside, p—si-
tosterol, P-sitosterol-3—glucoside, hentricontanol,
hentricontanol, taxifolin—3,5—dirhmnoside, and
hesperitin—7-rhamnoside.'?-14

Preliminary phytochemical analysis of C. dicho-
toma stem bark indicated the presence of relatively
high levels of steroids, terpenoids, alkaloids and
flavonoides.'> No accurate determination of the
lipid components in C. dichotoma bark has been
reported so far. Hence, the present investigation
was undertaken to determine the chemical poten-
tial of saponifiable and unsaponifiable matter in C.
dichotoma stem bark.

MATERIALS AND METHODS

CHEMICALS AND REAGENTS

Petroleum ether (60°-80°), methanol, KOH, H,SO,,
anhydrous Na,SO,, n-hexane, diethyl ether, glacial
acetic acid, benzene, silica gel (60-120° mesh size)
were purchased from Meark (India).

PLANT MATERIALS

Fresh stem bark of Cordia dichotoma was collected
from Jamnagar (Gujarat), India in 2009 and was
authenticated by Department of Pharmacognosy of
Gujarat Ayurved University, Jamnagar, India.

PREPARATION OF EXTRACTS

The bark was shade dried and crushed to make coarse
powder. The powder was extracted with petroleum

ether (60°-80°) by continuous Soxhlet’s extraction
method for 48 h. The solvent was distilled off and
the extract was concentrated and dried under reduced
pressure, which yielded a brownish mass. This crude
extract was used for further investigation.

EXPERIMENTAL!®

An accurately weighed pet ether (1.05 gm) was
taken in flask and 50 ml of 10% methanolic KOH
was added and kept overnight at room temperature.
On the next day, the mixture was refluxed for 6 hrs
and cooled at room temperature. Twice volume of
distilled water was added and extracted with ether.
Combined ethereal extract was washed with distilled
water till it became neutral to litmus paper and
dried over anhydrous sodium sulphate. Afterward,
the ether was evaporated to obtained unsaponifiable
fraction (27 mg) (fraction A).

The aqueous portion left after ether extraction
was named as saponifiable fraction. It was extracted
and acidified with 5N H,SO, and the aqueous layer
was extracted 3-4 times with ether. Ethereal layer
was washed with distilled water and extractive was
dried over anhydrous Na,SO,, evaporated to obtain
fatty acid portion (0.292 gm) (fraction-B).

INVESTIGATION OF UNSAPONIFIABLE FRACTION: (FRAC-
TION A)

The unsaponifiable fraction (fraction A) was tested
with Liebermann—Burchard reagent for the confirma-
tion of steroid and triterpenoids which gave a strong
positive test. The unsaponifiable fraction (27 mg)
was concentrated, dried and subjected to column
for separation, column chromatography was car-
ried out in long narrow column on Kieselgel silica
(60-120-mesh) (Merck). A fritted-glass disk may be
seated in the end of the tube to act as a support
for the packing material. A small fraction of dried
sample was chromatographed on 30-50 times of its
volume of silica gel 60-120° mesh size and prepared
column. Column was build-up with hexane. Isola-
tion of compound achieved using isocratic elution,
with solvent system n-hexane: diethyl ether: GAA
(glacial acetic acid) (7:3:0.5). Obtained fractions
were monitored on thin layer chromatography and
were analysed by IR, UV and GC-MS.

INVESTIGATION OF SAPONIFIABLE FRACTION: (FRACTION B)

METHYLATION OF FATTY ACID

An accurately (94 mg) weighed portion of (frac-
tion B) fatty acid was taken into flask and refluxed
in water bath for 8 hrs with solution of absolute
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methanol: benzene: Conc. H,SO, (43:5:2). Cooled
the same and diluted with (40 ml) water and ex-
tracted using hexane. The extract was dried over
NaHCO,:Na,SO, (1:3) and volume was made up
to 10 ml with hexane and stored for further GC-
MS analysis.

INSTRUMENTS
FT-IR ANALYSIS

FTIR analyses were carried out on IR-200 Thermo
Nicolet series FTIR instrument. Samples were
ground with spectroscopy grade KBR and a pel-
let of homogeneous mixture was prepared using
hydraulic press. Care was taken for the maximum
opacity of the pellet and IR spectra was recorded
between 4000 cm! to 400 cm!.

UV/VISIBLE ANALYSIS

A Systronics A-2 double beam UV/Visible spectro-
photometer-2201 was used for all spectral analyses.
The instrument was preloaded with software and the
spectra were recorded in the range of 190-700 nm
with background correction. Direct isolated fraction
was applied to UV.

GC-MS proTOCOL

GC-MS analysis was carried out on a Shimadzu
GC-MS model no. QP 2010. sampler and gas
chromatograph interfaced to a mass spectrometers
(GC-MYS) instrument employing the following condi-
tions: Column Elite-1 fused silica capillary column
(30mmx*0.25mm ID x1 p M df, composed of 100%
Dimethyl poly siloxane ), operating in an electron
impact mode at 70 eV; helium (99.999%) was used
as carrier gas at a constant flow of Iml/min and
an injection volume of 0.5 pl was employed (split
ratio of 10:1) injector temperature 250°C; ion-source
temperature 280°C. The oven temperature was
programmed from 100°C (isothermal for 2 min),
with an increase of 10°C/min, to 220°C, then 5°C/
min to 280°C, ending with an isothermal at 280°C.
Mass spectra were taken at 70 eV; a scan interval
of 0.5 seconds and fragments from 45 to 450 Da.

RESULTS

Interpretation on GC-MS was conducted using the
database of National Institute Standard and Technol-
ogy (NIST) having more than 62,000 patterns. The
spectrum of the unknown component was compared
with the spectrum of the known components stored
in the NIST library.

UNSAPONIFIABLE (FRACTION A)
Compound-1: o-Amyrin, M.F.-C;H,,0, M.W. -
426, RT-20.41

GC-MS FRAGMENT

The peak at 20.41 minutes had a mass [M*] 426.
The daughter ion spectra of these compounds
(inserts) revealed the characteristic fragments m/z
43(100), 60, 73, 143, 185, 218, 343,373,412 and
426 (Figs 1, 2).

IR DATA

In IR spectral analysis presence of -OH group (peak
at 3479 cm™), =CH, -CH3, -CH2, (peak at 3340,
2937, 2912, 2848 cm’!, respectively), unsaturation
(peak at 1730 and 1670 cm’!') were indicates C=0O
group, aromatic C=C (peak at 1456 cm™!), 1372 cm’!
indicates str. Aromatic C=C , C-H, 1288, 970 cm™
for C=C Aro. Sub, 888-773 cm™'- O-Sub and P-Sub
of benzene and 767, 744, 699, 644 cm’! were in
plane and out of plane banding (Fig. 3).

U.V. Data - Abs at 254 nm and 320 nm indicat-
ing extended S-bond system and n-s* transition.

Taking all the above data into consideration, the
compound may be equated as Amyrin. It has the
following structure fragment. The spectrum also
shows M peak-426 indicating molecular weight of
the compound is 426. Further fragment indicating
compound is Amyrin but correct isomer was not
found. But a-Amyrin was reported in C. dichotoma
seed, hence, the compound may be a-Amyrin.

SAPONIFIABLE (IDENTIFICATION OF FATTY ACIDS)

The major fatty acid components were identi-
fied by noting their retention time and comparing
with retention time of authentic sample of methyl
ester of fatty acid. GC analysis of the ester resi-
due showed several peaks (Fig. 4). The area (%)
covered by individual peak. Table 1 showed that
the 17 compounds were identified in C. dichotoma
bark. Major FAMEs was identifying like 2-methyl
pentane (18.29%), bis-isopropyl (20.79%), 1-non-
ene, 2-methyl (18.34%), Cicloesano (12.47%) and
other identified compounds was small molecule
compound (Table 1).

DISCUSSION

The results showed in the formation of water soluble
alkali salts of fatty acids. The unsaponifiable matter
was separated through extraction with non polar
solvents like diethyl ether. From the unsaponifiable
fraction, one triterpenoid compound was identified
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Figure 1. GC graph of a-Amyrin
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Figure 3. IR graph of a-Amyrin
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Figure 4. GC chromatogram of methyl ester fatty acid
of C. dichotoma bark.
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and saponifiable fraction; the mixed fatty acids were
liberated by addition of SN sulphuric acid. It was
difficult to separate higher fatty acids through simple
chemical methods; hence, they were converted into
their methyl esters which were amenable to separa-
tion through various chromatographic techniques like
adsorption TLC, reversed phase TLC and GC-MS.
In the present study GC-MS technique has been
employed to study the unsaponifiable and saponi-
fiable matter in the test plant. The comparison of
the mass spectrums with the data base gave more
than 95% match as well as confirmatory compound
structure match.

CONCLUSIONS

In the present study, we extracted and identified
seventeen fatty acid components in saponifiable
fraction and isolate one triterpenoid (o-Amyrin)
from unsaponifiable fraction from Cordia dichotoma
stem bark. It is the first time reporting in this plant.
These results indicated the extract is rich in fatty
compounds. In this study, GCMS method is central
for identification of these phytoconstituents. This
method is a direct and fast analytical approach for
identification of terpenoids and steroids requiring
only a few grams of plant material. And also this
method can be applied to the analysis of any other
low concentration minor component fatty acids in
complex sample matrices.
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Table 1. Fatty acid methyl ester identified in C. dichotoma bark

S <
S = 53
3 I3 :
s RT Name of the components S E MW e X
: £
1 2.11 Pentene 2,2 di methyl C.Hy, 100 1.18
2 2.35 2-methyl pentane CeH,, 86 18.29
3 2.50 Sec-butylcarbinol CH,,0 88 16
4 2.65 Bis-isopropyl CH,, 86 20.79
5 291 Undecane C,H,, 156 4.12
6 2.96 3-methyl heptane CeH, ¢ 114 3.14
7 3.07 I-nonene, 2-methyl C,oHy0 140 18.34
8 3.35 Di isoamyl C,Hy, 142 0.28
9 3.43 2,4—dimethyl-3-ethyl pentane C,H,, 128 0.97
10 3.54 Cicloesano CH,, 84 12.47
11 3.65 Sextone CH,, 98 0.3
12 3.77 Gem-di methyl cyclopentane CH,, 98 0.31
13 3.82 1,2,3, tri methyl cyclopentane CeHi¢ 112 0.21
14 3.89 Butyric acid-2,2 di methyl vinyl ester CgH,,0, 142 0.93
15 15.82 Hexadecanoic acid, methyl ester or palmitic C,;H;,0, 270 0.40
acid, methyl ester
16 20.57 Heptadecanoic acid methyl ester or margaric C18H3602 284 0.52
acid methyl ester
17 2242 9-octadeconoic acid(Z)-, methyl ester or oleic C19H3602 296 1.09
acid, methyl ester
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dichotoma (Forst f.)
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KnioueBbie cnoBa: Cordia
dichotoma, GC-MS(macc-
CreKTpoMeTpunyeckasa rasoBas
Xpomatorpadus.), a-aMUpuH,
TpuTepneHonabl, METUIOBbIE
3GVIPbI XKUPHBIX KNCIIOT

O6pasey yuTnpoBaHua: Nariya
PB, Shukla VJ, Acharya RN, Nariya
MB, Dhalani JM, Patel AS, Ama-
basana P. Triterpenoid and fatty
acid contents from the stem bark
of Cordia dichotoma (Forst f.).
Folia Med (Plovdiv) 2018;60(4):
594-600.

doi: 10.2478/folmed-2018-0026

Lenb: V3onnposaTtb 1 onpeaenatb MHrpeaneHTbl Kopbl Cordia dichotoma (Forst
f.) - pacTeHunA, Ncnonb3yemoro B eyebHbIX LieNnAax B HAPOAHOW MefuLVHE.

MaTepmanbl 1 metogbi: B 5TOM nccnegoBaHuUM UCNONb30Banm SKCTPaAKT neTpo-
NenHoro 3¢|/|pa. bbino npoBefeHo OMblleHMe AnAa yaaneHnAa XUPHbIX KNCOT U3
HeoMblNnAeMbIX BeLeCTB.

Pesynbratbi: TputepneHona-a-aMmypuH 6bii BbIAENIEH 13 KOPbI M30KPaTUYECK/M
MOIOLLMM CpeACcTBOM. HOBOM30MpPOBaHHble XMUYEeCK/e coeiHeHNA Obinn aHa-
nu3npoBaHbl ¢ nomolybto GC/MS, nndpakpacHoro nsnyyenuna (MK) n ynerpadu-
onetosoro msnyyeHuna (YO). XmMnuyecknin cocTaB MeTUIOBbIX 3QMPOB KMUPHbIX
kucnot FAMEs B kope Cordia dichotoma Takke aHanusnpoBanu C MOMOLLbIO
Macc-CnekTpoMeTprUYecKor ra3oBon xpomaTtorpadpun. MNocne meTunoson stepu-
duKaumm 6bII0 yCTaHOBEHO Hanuume 17 KOMMNOHEHTOB B Kope. [inA Banngauun
3TOro meTofa 6bINM NCCNeAoBaHbl YCNOBUA fepuBaTM3aLuu.

BbiBog: HacTtoawmin aHanu3 nokasarn, uto Kopa Cordia dichotoma cogepxut 17
XKUPHbBIX KNCNOT. OCHOBHbIE MOMOXEHWA 3TON CTaTbU MOCBALLEHbl pa3paboTke
N NPYMEHEHMNIO XpOoMaTorpaduuecKnx MeTofoB pasdesieHuns, U30MPOBAHUA 1
ngeHTrduKaLmnm KOMNOHEHTOB.

600

Folia Medica 12018 Vol. 60 | No. 4

Unauthentifiziert | Heruntergeladen 19.09.19 11:27 UTC




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /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 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 false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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 false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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 false
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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


