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CHEMICAL  CONSTITUENTS  AND  ANTIPROLIFERATIVE  ACTIVITY
OF  Euphorbia  bivonae
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Euphorbia is a genus of plants belonging to the family Euphorbiaceae, consisting of about 2160 species. This family
occurs mainly in the Indo-Malayan region and tropical America. Euphorbia also has many species in non-tropical areas such
as the Mediterranean area, the Middle East, South Africa, and southern USA.

Phytochemical studies of species from the genus Euphorbia report the presence of skin-irritating and tumor-promoting
diterpenoids [1], several macrocyclic diterpenoids with antibacterial, anticancer, PGE2-inhibitory, antifeedant, anti-HIV, and
analgesic activities [2–4]. Some of the Euphorbiaceae species are used in folk medicine for the  treatment of skin diseases,
gonorrhea, migraines, intestinal parasites, and as a purgative [5].

Euphorbia bivonae Steudel is distributed in Southern Italy, Morocco, Algeria, Tunisia, Lebanon, and Palestine. There
are no previous phytochemical studies reported in the  literature on the chemical composition of the aerial parts.

This paper concerns the determination of fatty acid components by GC-MS, the isolation of triterpene and coumarin
constituents by chromatographic purification, and the antimicrobial and antiproliferative activities (by microdilution assays)
of the acetonic extracts of  Euphorbia bivonae stem and leaf. Leaf and stem fatty acid (%) contents of E. bivonae are reported
in Table 1. Stearic, linoleic, and palmitic acids, detected as methyl esters by GC-MS, are the main constituents in leaves;
palmitic, lauric, decadioic, and oleic acids are the main constituents in stems.

From the acetonic extract of the leaves were isolated eight triterpene compounds: lupeol (1), �-amyrin (2), �-amyrin
(3), �-amyrin acetate (4), olean-12-en-3-one (5), campesterol (6), stigmasterol (7), and �-sitosterol (8) together with five
known coumarins: osthol (9), bergapten (10), xanthoxin (11), isopimpinellin (12), and imperatorin (13), and from the acetonic
extract of the stems were isolated compounds 1, 3, 6–9, 11, and 12.

All compounds were identified by their physical (mp, [�]D
20) and spectroscopic data (1H NMR, 13C NMR, MS) and

by direct comparison with original samples. The obtained spectra of the compounds were in agreement with data reported in
the literature.

Plant Material. Plant samples (leaves and stems) were collected in Monte Inici near Castellammare del Golfo (Trapani)
during the spring and identified by members of the Department of Botanical Science, University of Palermo. A voucher
specimen is deposited in the Herbarium of the Botanical Garden of Palermo (Italy).

Extraction, Isolation, and GC-MS Analyses. Leaves (140 g) and stems (300 g) of the plant were air dried, pulverized,
and individually extracted with acetone at room temperature for 7 days to give, after filtration and in vacuo evaporation, two
brown residues: 21 and 10.90 g, respectively.

The acetonic residue of the leaves (10 g) was suspended in 85% aq. MeOH and treated with n-hexane (3 � 100 mL).
The obtained residue (3.5 g) after evaporation in vacuo of the n-hexane phase was suspended in 10% KOH in MeOH (100 mL)
and kept at reflux for 4 h until complete dissolution. After evaporating the MeOH, the remaining aqueous phase was extracted
with Et2O (3 � 50 mL). The collected Et2O layers containing the nonsaponifiable fraction were dried with Na2SO4 and, after
Et2O phase evaporation, yielded 1.80 g of residue.

The remaining aqueous phase was acidified with HCl, diluted, and extracted with Et2O (3 � 50 mL).
The collected Et2O layers containing the free fatty acid fraction were dried with Na2SO4, and after evaporation of the

Et2O phase, yielded a residue (0.18 g), which was methylated with diazomethane to obtain the methyl esters of the fatty acids.
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The residue containing the methyl esters of the fatty acids, diluted in dichloromethane to obtain samples of 100 ppb,
was injected in the split mode (1:100) and analyzed by GC-MS using a Hewlett-Packard gas-chromatograph, model 6890. It
was equipped with a DB-5MS column (30 m � 0.25 mm � 0.25 �m, Agilent, USA). The working conditions were as follows:
injector temperature 250�C; programmed heating from 100 to 280�C at 5�C/min, followed by 14 min under isothermal conditions;
helium carrier gas at 1.0 mL/min.

The GC was interfaced with a Micromass AutoSpec Ultima-OToF double-focusing magnetic sector mass spectrometer.
Identification of the individual components was based on matching with the NIST 2005 mass spectra library and comparison
with spectra of authentic samples and literature data. Total ion current peak areas gave good approximations to relative
concentrations based on GC-MS peak areas.

The acetonic residue of the stems (10 g) treated using the same procedure as for the acetonic residae of the leaves to
give nonsaponifiable (0.65 g) and fatty acid methyl ester fractions (0.07 g).

The nonsaponifiable leave fraction (1.80 g) was applied to a silica gel column using a gradient of petroleum
ether–EtOAc. Seven fractions were collected and monitored by TLC. Fractions 1–3 were combined, and after further purification
by preparative TLC using CH2Cl2–MeOH (99:1), CH2Cl2–EtOAc (25:1), and CHCl3–EtO2 (19:1), we isolated eight triterpene
compounds: lupeol (1, 30 mg), �-amyrin (2, 12.5 mg), �-amyrin (3, 15.2 mg), �-amyrin acetate (4, 22.2 mg), olean-12-en-3-one
(5, 5.2 mg), campesterol (6, 6.5 mg), stigmasterol (7, 5.9 mg), and �-sitosterol (8, 9.2 mg).

Lupeol (1). C30H50O, colorless needles, mp 177�C. EI-MS m/z: 426 [M]·+ (25), 411 (10), 393 (3), 218 (45), 207 (55),
203 (40), 189 (50) [6, 7].

�-Amyrin (2). C30H50O, colorless needlelike crystals, mp 196–198�C. EI-MS m/z: 426 [M]·+ (10), 411 (2), 218 (100),
203 (30), 189 (10) [6–8].

�-Amyrin (3). C30H50O, white needle, mp 182–184�C. EI-MS m/z: 426 [M]·+ (20), 411 (3), 218 (100), 203 (14),
189 (12) [6].

�-Amyrin  Acetate  (4).  C32H52O2,  colorless  crystals,  mp  193�C.  EI-MS m/z: 468 [M]·+ (20), 453 (5), 408 (3),
393 (3), 272 (10), 249 (8), 218 (100), 189 (30) [8].

Olean-12-en-3-one (5). C30H48O, white needle, mp 177–179�C. EI-MS m/z: 424 [M]·+ (8), 409 (5), 218 (100),
203 (50), 189 (15) [8].

Campesterol (6). C28H48O, EI-MS m/z: 400 [M]·+ (30), 382 (26), 367 (17), 289 (31), 213 (26), 161 (13), 145 (21).
Stigmasterol (7). C29H48O, EI-MS m/z: 412 [M]·+ (20), 397 (6), 369 (7), 300 (21), 271 (6), 255 (13), 159 (11), 133 (22).
�-Sitosterol (8). C29H50O, colorless crystals. EI-MS m/z: 414 [M]·+ (32), 396 (10), 381 (5), 329 (11), 303 (6),

273 (12), 255 (15), 213 (20) [9].
Fractions 4–7 were combined, and after further purification we isolated five coumarin compounds: osthol (9, 19.5 mg),

bergapten (10, 17.2 mg), xanthoxin (11, 9.8 mg), isopimpinellin (12, 10.6 mg), imperatorin (13, 11.7 mg).
Osthol (9). C15H16O3, amorphous solid, mp 82–84�C. EI-MS m/z: 244 [M]·+ (100), 229 (80), 213 (40), 201 (60),

189 (55), 175 (20), 159 (15), 131 (30), 115 (25), 103 (10). 1H NMR (300 MHz, CDCl3, �, ppm, J/Hz): 1.67 (3H, s, H-5	), 1.84
(3H, s, H-4	), 3.49 (2H, d, J = 7.2, H-1	), 3.92 (3H, s, OCH3-7), 5.22 (1H, t, J = 7.2, H-2	), 6.23 (1H, d, J = 9.6, H-3), 6.84 (1H,
d, J = 8.4, H-6), 7.29 (1H, d, J = 8.4, H-5), 7.62 (1H, d, J = 9.6, H-4). 13C NMR (75 MHz, CDCl3, �, ppm): 160.15 (C-2),
112.71 (C-3), 143.79 (C-4), 126.25 (C-5), 117.70 (C-6), 161.32 (C-7), 107.33 (C-8), 152.68 (C-9), 112.86 (C-10), 21.83 (C-1	),
121.12 (C-2	), 132.44 (C-3	), 17.83 (C-4	), 25.69 (C-5	), 55.96 (OCH3) [10].

TABLE 1. Leaf and Stem Fatty Acid % Contents of E. bivonae Detected as Methyl Esters by GC-MS, %

Fatty acid Leaf Stem Fatty acid Leaf Stem 

9:0 
10:0 
12:0 
14:0 
15:0 
16:0 
10:1 
16:1 
18:1 

– 
– 
– 

4.0 
Tr. 

10.1 
– 

0.2 
0.4 

0.8 
0.6 

20.1 
3.1 
– 

33.6 
15.1 
1.5 

13.1 

18:0 
18:2 
18:3 
20:4 
20:1 
22:0 
23:0 
26:0 

51.5 
21.6 
Tr. 
9.5 
0.5 
0.7 
0.2 
– 

1.7 
5.7 
Tr. 
– 
– 
– 

0.8 
0.7 

 ______
Tr.: trace ( 
 0.05%).
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Bergapten (10). C12H8O4, amorphous solid, mp 190–191�C, EI-MS m/z: 216 [M]·+ (100), 201 (40), 188 (29), 173 (64),
145 (35). 1H NMR (300 MHz, CDCl3, �, ppm, J/Hz): 4.27 (3H, s, OCH3), 6.27 (1H, d, J = 9.8, H-3), 7.02 (1H, d, J = 2.5, H-9),
7.13 (1H, s, H-8), 7.59 (1H, d, J = 2.5, H-10), 8.15 (1H, d, J = 9.8, H-4). 13C NMR (75 MHz, CDCl3, �): 160.3 (C-2), 112.5 (C-3),
139.8 (C-4), 149.7 (C-5), 114.0 (C-6), 158.3 (C-7), 94.0 (C-8), 105.9 (C-9), 152.7 (C-10), 105.2 (C-4a), 144.9 (C-8a),
60.16 (OCH3) [11, 12].

Xanthoxin (11). C12H8O4, white powder, mp 147�C. EI-MS m/z: 216 [M]·+ (100), 201 (38), 173 (58), 145 (23),
89 (18). 1H NMR (300 MHz, CDCl3, �, ppm, J/Hz): 4.30 (3H, s, OCH3), 6.38 (1H, d, J = 9.6, H-3), 6.82 (1H, d, J = 2.4, H-9),
7.36 (1H, s, H-5),  7.69  (1H, d, J = 2.4, H-10),  7.77  (1H, d, J = 9.6, H-4).  13C NMR  (75 MHz, CDCl3, �): 160.7 (C-2), 114.8
(C-3),  144.4 (C-4),  112.9 (C-5),  126.3 (C-6),  147.7 (C-7),  132.6 (C-8), 106.9 (C-9), 146.7 (C-10), 106.4 (C-4a), 152.7
(C-8a), 61.2 (OCH3) [13, 14].

Isopimpinellin (12). C13H10O5, white powder, mp 145–146�C. EI-MS m/z: 246 [M]·+ (94), 231 (100), 203 (20),
175 (14),  160 (24),  147 (17),  104 (10).  1H  NMR (300 MHz, CDCl3, �, ppm, J/Hz): 4.07 (3H, s, OCH3-8), 4.09 (3H, s,
OCH3-5), 6.20 (1H, d, J = 9.8, H-3), 7.0 (1H, d, J = 2.2, H-9), 7.63 (1H, d, J = 2.2, H-10), 8.07 (1H, d, J = 9.8, H-4). 13C NMR
(75 MHz, CDCl3, �): 160.9 (C-2), 113.25 (C-3), 139.82 (C-4), 144.08 (C-5), 115.18 (C-6), 150.41 (C-7), 128.50 (C-8), 105.20
(C-9), 145.53 (C-10), 61.22 (OMe-5), 62.13 (OMe-8), 108.01 (C-4a), 144.69 (C-8a) [13–15].

Imperatorin (13). C16H14O, white powder, mp 103–101�C. EI-MS m/z: 270 [M]·+ (20), 202 (100), 174 (20), 145 (10),
118 (8), 89 (15), 69 (18), 53 (3). 1H NMR (300 MHz, CDCl3, �, ppm, J/Hz): 1.72 (3H, s, H-5	), 1.74 (3H, s, H-4	), 5.00 (2H,
d, J = 7.2, H-1	), 5.56 (1H, m, H-2	), 6.37 (1H, d, J = 10, H-3), 6.82 (1H, d, J = 2.0, H-9), 7.36 (1H, s, H-5), 7.69 (1H, d, J = 2.0,
H-10), 7.77 (1H, d, J = 9.6, H-4). 13C NMR (75 MHz, CDCl3, �): 159.8 (C-2), 114.2 (C-3), 145.3 (C-4), 114.1 (C-5), 125.7 (C-6),
147.8 (C-7), 130.5 (C-8), 107.1 (C-9), 146.4 (C-10), 116.3 (C-4a), 143.2 (C-8a), 69.3 (C-1	), 119.6 (C-2	), 139.1 (C-3	), 17.8
(C-4	), 25.4 (C-5	) [11–15].

The nonsaponifiable stem fraction (0.650 g) was treated with the above-mentioned procedure to isolate compounds 1,
3, 6–9, 11, and 12, which were present in the nonsaponifiable leaf fraction too.

Antimicrobial and Antiproliferative Assays. Assessment of antimicrobial activity of acetone extracts was made on
Staphylococcus aureus ATCC 29213, Escherichia coli ATCC 25922, Pseudomonas aeruginosa ATCC 27853, Candida albicans
ATCC 10231, and Candida tropicalis ATCC 13803 microbial strains.

The acetonic extracts showed inactive antimicrobial activity at the maximum tested concentration of 200 �g/mL
against the tested microorganisms.

The acetone extracts were tested in vitro for their antiproliferative activity against K562 (human chronic myelogenous
leukemia), MCF-7 (breast tumor), and NCI-H460 (human lung carcinoma) cell lines.

The antiproliferative effect of the extracts was estimated as percentage of growth inhibition using the methods described
in [16].

The acetone extracts showed good activity against K562, with IC50 values of 65.7 �g/mL for leaves and 1.7 �g/mL
for stems, and only moderate activity on MCF7 and NCI-H460.

In fact, growth inhibition percentages recorded on NCI-H460 cell lines at a screening concentration of 100 �g/mL
were 95.5% for stem and 83.1% for leaf extracts.

The cytotoxicity of the extracts evaluated as growth inhibition percentages on MCF7 at a single dose of 100 �g/mL
was 22.0% for leaves and 56.2% for stems.

ACKNOWLEDGMENT

We thank the M.I.U.R. for financial support, Mr. Emanuele Schimmenti for the collection, and Prof. Francesca Lentini
for authentication of the plant material.

REFERENCES

1. F. J. Evans and S. E. Taylor, in: Progress in the Chemistry of Organic Natural Products, Vol. 44, Springer, Wien,
1983, pp. 1–99.

2. G. Corea, A. Di Pietro, C. Dumontet, E. Fattorusso, and V. Lanzotti, Phytochem. Rev., 8, 431 (2009).



663

3. J. Hohmann, D. Redei, P. Forgo, J. Molnar, G. Dombi, and T. Zorig, J. Nat. Prod., 66, 976 (2003).
4. F. Cateni, J. Zilic, M. Zacchigna, and G. Procida, Fitoterapia, 81, 97 (2010).
5. A. K. Singla and K. Pathak, Fitoterapia, 61, 483 (1990).
6. S. Dev, A. S. Gupta, S. A. Patwardhan, and S. Dev (Eds.) in: Pentacyclic and Hexacyclic Triterpenoids, vol. 2,

CRC Press, Boca Raton, FL, 1989.
7. E. Wenkert, G. V. Baddeley, I. R. Burfitt, and L. N. Moreno, Org. Magn. Res., 337 (1978).
8. Y. Huang, H. A. Aisa, and M. I. Isaev, Chem. Nat. Comp., 45, 921 (2009).
9. D. G. Marina, M. Pietro, and P. Lucio, J. Nat. Prod., 53, 1430 (1990).

10. S. E. Sajjadi, H. Zeinvand, and Y. Shokoohinia, Research in Pharmaceutical Sciences, 4, 19 (2009).
11. P. Basnet, S. Kadota, D. Manandhar, and T. Namba, Planta Med., 59, 384 (1993).
12. J. Ngunde Ngwendson, E. Bedir, S. M. N. Efange, C. O. Okunji, M. M. Iwu, B. G. Schuster, and I. A. Khan, Pharmazie,

58, 587 (2003).
13. M. H. Elgamal, N. H. Elewa, E. A. M. Elkhrisy, and H. Duddeck, Phytochemistry, 18, 139 (1979).
14. Dictionary of Natural Product on CD ROM, version 9.1, Chapman &Hall, CRC Press, Boca Raton, 2000.
15. R. Liua, L. Fenga, A. Suna, and L. Kong, J. Chromatogr. A, 1055, 71 (2004).
16. L. Camarda, V. Di Stefano, and D. Schillaci, Pharmazie, 57, 374 (2002).


	Plant Material
	Extraction, Isolation, and GC-MS Analyses
	Antimicrobial and Antiproliferative Assays
	REFERENCES


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /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 true
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.01667
  /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 true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.03333
  /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 true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU <>
  >>
  /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 [2834.646 2834.646]
>> setpagedevice


