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Flavonoids and Phenolic Compounds
From the Parasitic Gymnosperm
Parasitaxus usta Endemic to New Caledonia

Tsukasa Iwashina1 , Hiroshi Tobe2,3, Takahisa Nakane4,

Takayuki Mizuno1 and Tanguy Jaffré5

Abstract

Parasitaxus usta (Podocarpaceae) is the only parasitic gymnosperm and endemic to New Caledonia. In this survey, 11 flavonoids and 6
phenolic compounds were isolated from the aerial parts. As for flavonoids, six flavones, apigenin 7-O-glucoside (1), luteolin (2),
luteolin 7-O-glucoside (3), chrysoeriol (4), chrysoeriol 7-O-glucoside (5) and tricetin 3′-O-glucoside (6), one C-glycosylflavone, ori-
entin (7), one flavonol, quercetin 3-O-glucoside (8), one anthocyanin, cyanidin 3-O-glucoside (9), and two biflavones, isoginkgetin
(10) and agathisflavone (11) were identified by UV, liquid chromatograph–mass spectra (LC-MS), acid hydrolysis, NMR and/or
HPLC comparisons with authentic samples. On the other hand, six phenolic compounds were identified as 5-O-E-p-coumaroyl
quinic acid (12), 5-O-Z-p-coumaroyl quinic acid (13), 5-O-E-p-coumaroyl quinic acid methyl ester (14), 5-O-Z-p-coumaroyl quinic
acid methyl ester (15), E-caffeic acid methyl ester 3-O-β-glucopyranoside (16), and Z-caffeic acid methyl ester 3-O-β-glucopyranoside
(17) by UV, LC-MS and NMR. Chemical components of P usta were reported in this survey for the first time. Their chemical char-
acters were chemotaxonomically compared with those of other Podocarpaceae species.
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Parasitaxus usta (Vieill.) de Laub. is the only parasitic gymno-
sperm in the world, and endemic to New Caledonia. It is a
woody shrub or small tree, up to 1.5 m in height with deep
wine red to purple scale leaves. The plant lacks roots and is
always found attached to the roots of Falcatifolium taxoides
(Brongn. & Gris) de Laub., which is also a member of
Podocarpaceae1,2. Although some Podocarpaceae such as
Dacrycarpus3, Podocarpus4-6 and Phyllocladus7-9 have been reported
for flavonoids, chemical compounds including flavonoids in
Parasitaxus are not surveyed as far as we know. In this survey,
flavonoids and related phenolic compounds were isolated and
identified from P. usta for the first time.

Results

Eleven flavonoids (1-11) were isolated from P. usta. Compound
9 is anthocyanin and was identified as cyanidin 3-O-glucoside
(chrysanthemin, Figure 1) by UV-vis spectra, liquid chromato-
graph–mass spectra (LC-MS), acid hydrolysis, and HPLC com-
parison with authentic sample from Acer spp. leaves10.

Flavonoids 2 and 4 were flavone aglycones and identified as
luteolin and chrysoeriol (Figure 1) by UV, LC-MS, and HPLC
comparisons with authentic samples from the pubescence of
Glycine max (L.) Merr.11 and Extrasynthese (Genay). Of flavo-
noids 1, 3 and 8, the former two were flavone glycosides. On
the other hand, 8 was flavonol glycoside which was shown by
UV spectral survey. Finally, 1, 3 and 8 were identified as apige-
nin 7-O-glucoside, luteolin 7-O-glucoside, and quercetin
3-O-glucoside (isoquercitrin) (Figure 1) by LC-MS, acid hydro-
lysis, and HPLC comparisons with authentic samples from
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Extrasynthese, the leaves of Schmalhausenia nidulans Petrak
(Asteraceae)12, and the fronds of Cyrtomium spp.
(Dryopteridaceae)13, respectively. Flavonoid 7 was unhydrolyz-
able, showing that the compound is C-glycosylflavone. Finally, 7
was identified as orientin (Figure 1) by HPLC and TLC compar-
ison with authentic sample from the leaves of Barringtonia asiatica
(L.) Kurz. (Lecythidaceae)14. Flavonoids 5 and 6 were flavone
glycosides and characterized as chrysoeriol 7-O-glucoside and tri-
cetin 3′-O-glucoside (Figure 1) by UV spectral survey according

to Mabry et al.15, LC-MS and acid hydrolysis. Flavonoids 10 and
11 were presumed as biflavones by the behavior of HPLC. The
molecular ion peaks of 10 showed m/z 567 [M+H]+ and 565
[M−H]−, suggesting that it is tetrahydroxy-dimethoxybiflavone.
In NMR, the proton and carbon signals were assigned by
COSY, NOESY, HSQC, and HMBC. The 1H NMR spectrum
of 10 showed 10 aromatic proton signals, H-6′, H-2′, H-2′′′,6′′′,
H-5′, H-3, H-8, H-3′′, H-3′′′,5′′′, H-6′′, and H-6, together with
2 methoxyl proton signals. Of their proton signals, two

Figure 1. Chemical structures of flavonoids and phenolic compounds isolated from Parasitaxus usta. (continued)
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methoxyl proton signals at δH 3.87 and 3.82 correlated
with C-4′′′ at δC 166.1 and C-4′ at δC 161.5, showing the attach-
ment of methoxyl groups to 4′- and 4′′′-positions of the

biflavone. On the other hand, the proton signals of H-3′ and
H-8′′ were missing. From the results described above, 10 was
identified as acacetin-(3′→8)-acacetin (isoginkgetin, Figure 1).

Figure 1. Continued.
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The molecular ion peaks of 11 showed m/z 539 [M+H]+ and
537 [M−H]−, showing it is hexahydroxybiflavone. In 1H and
13C NMR, the proton and carbon signals were assigned by
COSY, NOESY, HSQC, and HMBC. The 1H NMR spectrum
of 11 showed eight aromatic proton signals, H-2′,6′, H-2′′′,6′′′,
H-3, H-3′′, H-3′,5′, H-3′′′,5′′′, H-8′′, and H-6. Moreover, the
proton signals of H-8 and H-6′′ were missing. Thus, 11 was
identified as apigenin-(6→8)-apigenin (agathisflavone,
Figure 1).

Six phenolic compounds (12-17) were isolated from P. usta.
The molecular ion peaks of 12 and 13 showed m/z 339 [M+
H]+ and 337 [M−H]−, showing the attachment of 1 mol
p-coumaric acid to quinic acid. In 1H NMR, four proton signals
corresponding to H-2,6, H-3,5, H-α, and H-β of p-coumaric
acid occurred. Moreover, four proton signals corresponding to
H-2,6, H-3, H-4, and H-5 of quinic acid were recognized. In
HMBC, H-5 proton signal of quinic acid correlated with
COOH carbon signal of p-coumaric acid. Although proton and
carbon signals of 12 and 13 were essentially the same, the coupling
constants of H-α and H-β of p-coumaric acid were different, i.e. J
= 15.6 Hz and 15.6 Hz in 12, and J= 13.2 Hz and 13.2 Hz in 13,
showing that 12 and 13 are E- and Z-forms, respectively. Thus, 12
and 13 were identified as 5-O-E-p-coumaroyl quinic acid and
5-O-Z-p-coumaroyl quinic acid (Figure 1), respectively. 1H and
13C NMR data of 14 and 15 were essentially the same with
those of 12 and 13, except for the presence of methoxyl proton
and carbon signals. In HMBC, since methoxyl proton signal cor-
related with COOH carbon signals of quinic acid, it was shown
that methoxyl group is attached to the carboxyl group of quinic
acid. Thus, 14 and 15 were identified as 5-O-E-p-coumaroyl
quinic acid methyl ester and 5-O-Z-p-coumaroyl quinic
acid methyl ester (Figure 1), respectively. The molecular ion
peaks of 16 and 17 showed m/z 357 [M+H]+ and 355 [M
−H]−, showing the attachment of 1 mol hexose to
dihydroxy-monomethoxy-cinnamic acid. In 1H NMR, five
proton signals corresponding to H-2, H-5, H-6, H-α, and H-β
of caffeic acid occurred, together with a methoxyl proton signal.
In HMBC, anomeric proton signal correlated with the C-3
carbon signal of caffeic acid. On the other hand, a methoxyl
proton signal correlated with COOH carbon signal of caffeic
acid. Moreover, coupling constants of H-α and H-β of 16 were
J= 15.6 Hz, showing the caffeic acid is E-form. Thus, 16 was
identified as E-caffeic acid methyl ester 3-O-β-glucopyranoside
(Figure 1). On the other hand, since coupling constants of H-α
and H-β of 17 were J= 12.6 Hz, caffeic acid is Z-form. From
the results described above, 17 was identified as Z-caffeic acid
methyl ester 3-O-β-glucopyranoside (Figure 1).

Discussion

In this survey, six flavones (1-6), one C-glycosylflavone (7), one
flavonol (8), one anthocyanin (9), two biflavones (10 and 11),
and six phenolic compounds (12-17) were isolated from P.
usta for the first time. Many flavonoids have been reported
from Podocarpaceae species such as Dacrycarpus3, Podocarpus5,6

and Phyllocladus9. Of the flavonoids which were isolated in this
survey, biflavones were widespread reported in gymno-
sperms16. However, isoginkgetin (10) and agathisflavone (11)
are not found in Podocarpaceae as far as we know.
Compounds 1, 3, 7 to 9 are common flavonoids and have
been reported from some Podocarpaceae species, e.g. 1 and 3

from Prumnopitys spp.5, 7 to 9 from Podocarpus spp.4,5,
Dacrycarpus dacrydioides3,5, and Prumnopitys spp.5. Although 6 is
a comparatively rare flavonoid, it has been found in Podocarpus
totara5. Flavonoids 2, 4, and 5 are also common compounds.
However, they were reported from Podocarpaceous species
for the first time. Six phenolic compounds (12-17) which were
isolated in this survey are not reported from the
Podocarpaceous plants.

It has been shown that P. usta correlated with the genera
Lagarostrobus and Manoao by chloroplast trnL-F intron/spacer
and nuclear rDNA ITS2 sequences17.On the other hand, it
was shown by the single-copy nuclear gene that Parasitaxus cor-
relates with Phyllocladus tricomanoides18. Although the flavonoids
of Lagarostrobus and Manoao species are not reported as far as
we know, those of P. trichomanoides have been isolated and
some catechins such as (+ )-catechin and (−)-epicatechin
have been identified7,8,19. However, catechins were apparently
not found in Parasitaxus in this survey. As a result, the chemical
composition of P. usta have the chemical characters of
Podocarpaceae species, e.g. the presence of common flavones,
flavonol, C-glycosylflavone, anthocyanin, and especially bifla-
vones. However, two biflavones, isoginkgetin (10) and agathis-
flavone (11), and phenolic compounds 12 to 17 are not
reported from the family as far as we know. Thus, it was sug-
gested that the chemical characters of Parasitaxus is chemotaxo-
nomically unique in Podocarpaceae.

Materials and Methods

Plant Materials

P. usta was collected in Mt. Dzumac (22°01′50.94′′S, 166°
28′03.42′′E, 900 m alt.), New Caledonia in January 11, 1998
by the authors (H. Tobe and T. Jaffré), and deposited in the her-
barium of New Caledonian Herbarium at Nouméa (NOU).

General

Analytical HPLC was performed with Shimadzu HPLC systems
using Inertsil ODS-4 column (I.D. 6.0× 150 mm, GL Sciences,
Tokyo) at a flow rate of 1.0 mL/min. Detection wavelength was
350 (flavonoids and phenolic compounds) and 530 nm (antho-
cyanin). Eluent was MeCN/H2O/H3PO4= 20:80:0.2). LC-MS
was performed on a Shimadzu HPLC/UV-vis/ESI-MS system
using Inertsil ODS-4 column (I.D. 2.1× 100 mm), flow rate of
0.2 mL/min, detection wavelength of 350 and 530 nm, electro-
spray ionization (ESI+) 4.5 kV and ESI− 3.5 kV, 25°C, and
elution with MeCN/H2O/HCOOH (20:75:5 for flavonoids
except for biflavones and phenolic compounds or 65:35:5 for
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biflavones). NMR spectra (1H and 13C NMR, 1H-1H correla-
tion spectroscopy, 1H-1H total COSY, heteronuclear quantum
correlation, and HMBC) were recorded on a Bruker AV-600
in DMSO-d6 at 600 MHz (1H NMR) and 150 MHz (13C
NMR). Preparative paper chromatography (prep. PC) was per-
formed with solvent systems, BAW (n-BuOH/HOAc/H2O=
4:1:5, upper phase), BEW (n-BuOH/EtOH/H2O= 4:1:2.2),
and then 15%HOAc. Acid hydrolysis was performed in 12%
hydrochloric acid at a temperature of 100°C for 30 min. After
shaking with diethyl ether, flavonoid aglycones were migrated
to the organic layer, and sugars and C-glycosylflavone were
left in the aqueous layer. Preparative HPLC was performed
with Shimadzu HPLC systems using Inertsil ODS-4 column
(I.D. 10× 250 mm), at a flow rate of 3.0 mL/min, detection
wavelength of 350 nm, and the elution with MeCN/H2O/
HCOOH (20:75:5 for phenolic compounds or 50:45:6 for
biflavones).

Extraction and Isolation

Dried aerial parts (25.0 g) of P. usta were extracted with MeOH/
HCOOH (92:8). The concentrated extracts were applied to
prep. PC. Isolated flavonoid glycosides 1, 3, 5 to 9 were purified
by Sephadex LH-20 column chromatography using solvent
systems, 70% MeOH (1, 3, 5 to 8) and MeOH/H2O/
HCOOH (70:25:5) (9). Other compounds were applied to pre-
parative HPLC. Compounds 3 (3.2 mg), 10 (1.2 mg), 11

(1.3 mg), 12 (1.7 mg), 13 (1.7 mg), 14 (14.8 mg), 15 (3.6 mg),
and 16 (2.6 mg) were obtained as pale yellow or white powders.

Identification of the Compounds

Flavonoids and phenolic compounds were identified by UV-vis
spectral survey according to Mabry et al.15, LC-MS, characteri-
zation of acid hydrolysates, 1H and 13C NMR, and/or HPLC
comparisons with authentic samples. UV, LC-MS and NMR
data are shown in online Supplemental Material.

Acknowledgments

The authors would like to thank the Department of the Southern
Province which authorized us to collect plant material and the
Curator of Herbarium “NOU” who provide us with an extraction of
Parasitaxus usta specimens.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, author-
ship and/or publication of this article.

ORCID iD

Tsukasa Iwashina https://orcid.org/0000-0002-3497-989X

Supplemental Material

Supplemental material for this article is available online.

References

1. De Laubenfels DJ. Parasitic conifer found in New Caledonia.
Science. 1959;130(1):97.

2. De Laubenfels DJ. Flora de la Nouvelle Caledonia et Dependances.
No. 4. Gymnospermes. Muséum national d’histoire naturelle; 1972.

3. Andersen ØM. Semipreparative isolation and structure determina-
tion of pelargonidin 3-O-α-L-rhamnopyranosyl-(1→2)-β-D-glu-
copyranoside and other anthocyanin from the tree Dacrycarpus
dacrydioides. Acta Chem. Scand. 1988;42B(1):462-468. doi:10.
103891/acta.chem.scand.42b-0462

4. Andersen ØM. Delphinidin-3-neohesperidoside and cyanidin-3-
neohesperidoside from receptacles of Podocarpus species.
Phytochemistry. 1989;28(2):495-497. doi.org/10.1016/0031-9422(89)
80039

5. Markham KR, Webby RF, Whitehouse LA, Molloy BPA, Vilain C,
Muse R. Support from flavonoid glycoside distribution for the
division of Podocarpus in New Zealand. N.Z. J. Bot. 1985;23(1):1-
13. doi.org/10.1080/0028825X.1985.10425304

6. Miura H, Kihara T, Kawano N. Studies on bisflavones in the
leaves of Podocarpus macrophylla and P. nagi. Chem. Pharm. Bull.
1969;17(1):150-154.doi.org/10.1248/cpb.17.150

7. Foo LY. Phenylpropanoid derivatives of catechin, epicatechin and
phylloflavan from Phyllocladus trichomanoides. Phytochemistry. 1987;26-
(10):2825-2830. doi.org/10.1016/S0031-9422(00)83598-0

8. Foo LY. Flavonocoumarins and flavanophenylpropanoids from
Phyllocladus trichomanoides. Phytochemistry. 1989;28(9):2477-
2481.doi.org/10.1016/S0031-9422(00)98009-9

9. MarkhamKR, Vilain C, Molloy BPJ. Uniformity and distinctness of
Phyllocladus as evidenced by flavonoid accumulation. Phytochemistry.
1985;24(11):2607-2609. doi.org/10.1016/S0031-9422(00)80678-0

10. Hattori S, Hayashi K. Studien über anthocyane II. Über die farb-
stoffe aus roten herbstlättern von einigen Acer arten. Acta
Phytochim. 1937;10(1):129-138.

11. Iwashina T, Benitez E, Takahashi R. Analysis of flavonoids in
pubescence of soybean near-isogenic lines for pubescence color
loci. J. Heredity. 2006;97(5):438-443. doi.org/10.1093/jhered/
esl027

12. Iwashina T, Kadota Y. Flavonoids from Schumalhausenia nidulans
(Compositae): a taxon endemic to the Tien Sian mountains.
Biochem. System. Ecol. 1999;27(1):97-98. doi:10.1016/s0305-1978(98)
00063-5

13. Iwashina T, Kitajima J, Matsumoto S. Flavonoids in the species of
Cyrtomium (Dryopteridaceae) and related genera. Biochem. System.
Ecol. 2006;34(1):14-24. doi:10.1016/j.bse.2005.05.002

14. Iwashina T, Kokubugata G. Flavonoid properties in the leaves of
Barringtonia asiatica (Lecythidaceae). Bull. Natl. Mus. Nature Sci., Ser.
B. 2016;42(1):41-47.

Tsukasa Iwashina et al 5

https://journals.sagepub.com/doi/suppl/10.1177/1934578X211069706
https://orcid.org/0000-0002-3497-989X
https://orcid.org/0000-0002-3497-989X
https://doi.org/10.103891/acta.chem.scand.42b-0462
https://doi.org/10.103891/acta.chem.scand.42b-0462
https://doi.org/10.103891/acta.chem.scand.42b-0462


15. Mabry TJ, Markham KR, Thomas MB. The Systematic Identification of

Flavonoids. Springer 1970.
16. Kariyone T, Takahashi M, Watanabe K, et al. Studies on the com-

ponents of plants, belonging to coniferae and allied orders; espe-

cially on the wax and biflavones of the leaves. Sho-yakugaku

Zasshi. 1962;16(1):1-11.
17. Sinclair WT, Mill RR, Gardner MF, et al. Evolutionary relation-

ships of the New Caledonian heterotrophic conifer, Parasitaxus

usta (Podocarpaceae), inferred from chloroplast trnL-F intron/

spacer and nuclear rDNA ITS2 sequences. Plant System. Evol.
2002;233(1):79-104. doi:10.1007/s00606-002-0199-8

18. Lu Y, Ran JH, Guo D-M, Yang Z-Y, Wang X-Q. Phylogeny and
divergence times of gymnosperms inferred from single-copy
nuclear genes. Plos One. 2014;9(9):e107679. doi.org/10.1371/
journal.pone.0107679

19. Polya GM, Foo LY. Inhibition of eukaryote signal-regulated
protein kinase by plant-derived catechin-related compounds.
Phytochemistry. 1994;35(6):1399-1405. doi.org/10.1016/S0031-
9422(00)86864-8

6 Natural Product Communications


	 
	 Results
	 Discussion
	 Materials and Methods
	 Plant Materials
	 General
	 Extraction and Isolation
	 Identification of the Compounds

	 Acknowledgments
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /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 (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 false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


