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Blood fruit is a promising anti-oxidant rich underuti-
lized fruit species with potential as a natural colourant 
for food, beverage and handicraft industries. The  
species has been used for fresh consumption, treating 
ailments and as a dyeing agent by local people includ-
ing regional tribes in tropical Asian countries. How-
ever, at present, fruits are harvested from the wild 
and there is considerable scope for promoting their 
cultivation in homestead gardens. Owing to limited 
population of the species, seed germination studies 
were conducted. Treatment of seeds with thiourea 
(0.1%) or GA3 (1000 mg/l) for 24 h was most congenial 
for obtaining healthy seedlings in large numbers.  
To extract chlorophylls and total carotenoids, dime-
thylsulphoxide was found to be a superior solvent over 
acetone (80%). Differences in fruit sizes were  
noticed in fruits grown in two states of India. These 
findings form the basis for conservation as well as 
domestication of this multipurpose fruit species in the 
tropical Asian countries. 
 
Keywords: Chlorophyll, germination, home garden, 
liana, Menispermaceae, regeneration, tropical islands. 
 
BLOOD FRUIT (Haematocarpus validus (Miers.) Bakh. f. 
ex Forman, Menispermaceae) is a woody climber that 
grows by taking support of large trees and yields edible 
fruits1. Immature fruits, a source of vitamin C, are used 
locally for preparation of value-added products like 
pickles and chutney2. Fully ripe fruits are relished mainly 
by the Bengali community in Andaman islands3 and eth-
nic communities of Bangladesh4. Acidic sweet fruits turn 
dark red on ripening, which can also be dried and stored 
for future consumption. Antioxidant rich ripe fruits con-
tain iron, ascorbic acid, β-carotene, phenols, flavonoids, 
minerals and anthocyanins, while anti-nutritional factors 
are meagre3,4. In Tripura, it is used to prepare processed 
products such as squash and for dyeing local handicrafts. 

Tribes in Assam and Meghalaya are reported to use this 
species for its juice5. Fruits contain bright red juice, 
which could be utilized as a natural colourant in the prep-
aration of desserts and beverages6. Use of natural colou-
rants for improving the appearance of processed products 
is a known phenomenon, e.g. use of kokum (Garcinia in-
dica) as natural colouring agent in the pummelo (Citrus 
grandis) based beverages has been successfully demon-
strated7. Such natural colourants have been well accepted 
alternatives as they are healthy and free from other harm-
ful effects as artificial colourants. Various plant parts 
such as fruits and seeds (for treating anemia), roots (for 
curing itching) and tender shoots (for treatment of jaun-
dice) are also being used in traditional medicines6. Nico-
barese tribes use leaf decoction for treating body ache8. 
 The species is known to tolerate varied conditions  
including dry climate and highly acidic soils4. In addi-
tion, it thrives well in Andaman and Nicobar Islands 
(ANI), which receive heavy rains of about 3100 mm, with 
a distinct dry phase of 3–4 months. In Meghalaya, the 
species has been categorized as Critically Endangered5. 
In Bangladesh9, the species had attained the Vulnerable  
status; however a recent report categorized it as highly 
threatened6. Nevertheless, both reports suggest that  
increasing anthropological activities and climatological 
factors are major causes responsible for it, and there is 
need to conserve the species on an urgent basis. Similar-
ly, in ANI, loss of biodiversity due to natural calamities 
and anthropological pressure (mainly destructive harvest-
ing) is becoming a rising concern10. Furthermore, fruit 
predation by forest fauna, which hinders the natural  
regeneration process in many underutilized species11, 
could not be ruled out. In Middle Andaman island, local 
people suggested forage of blood fruit by deer when 
fruits were borne near the ground. 
 Presently most of the produce is harvested from the 
wild, and no systematic efforts have been made so far to 
promote its domestication. Its domestication could help in 
reducing the burden on natural stock and the produce 
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Figure 5. Percentage of seed germination in different pre-treatments during observation period. T1: Water soak-
ing; T2: GA3 (500 mg/l); T3: GA3 (1000 mg/l); T4: Thiourea (0.1%); T5: Thiourea (0.2%). 

 
 

Table 2. Effect of different pre-treatments on vine growth parameters in blood fruit (Haematocarpus validus) after 115 days of sowing 

 Final Vine length Root length No. of primary No. of secondary Number of Number of Collar thickness 
Treatment germination (%) (cm) (cm) roots roots nodes leaves (mm) 
 

T1: Water soaking 75.0bc 81.93b 7.98a 1.0a 12.5a 11.9c 4.2c 1.02a 
T2: GA3 (500 mg/l) 68.8c 75.76c 7.82a 1.0a 9.0c 11.9c 4.8b 1.08a 
T3: GA3 (1000 mg/l) 79.2ab 85.71a 7.03b 1.0a 11.1b 14.8a 5.6a 1.09a 
T4: Thiourea (0.1%) 85.4a 70.58d 7.75a 1.0a 12.6a 15.1a 5.4a 1.05a 
T5: Thiourea (0.2%) 79.2ab 64.71e 6.14c 1.0a 12.1a 13.3b 5.0b 1.06a 

Mean values followed by the same lower-case letter in a column did not differ significantly at P ≤ 0.05 using least significant difference. 
 
 
About 75% of seeds germinated in control (Table 2). 
Treatment with 0.2% thiourea was found the most effi-
cient in inducing significantly earlier germination (47 
days), while it was the slowest (52.5 days) in control  
(Figure 6 a). Non-significant differences were noticed for 
mean daily germination, germination index and seedling 
vigour index (Figure 6 b–d). This meant that though  
delayed germination was noticed in control, it had no 
negative effect on germination characteristics studied. 
 Newly germinated seedlings had glabrous green stem. 
Vine length after 115 days of sowing varied between 
64.71 cm and 85.71 cm (Table 2). Longest vines were 
recorded from seeds treated with 1000 mg/l GA3 (T3), 
which was significantly superior to control (81.93 cm). 
Length of the primary roots varied between 6.14 cm and 
7.98 cm, however the root length in control was statisti-
cally comparable with those produced in treatments T2 
(500 mg/l GA3) and T4 (0.1% thiourea). The number of 
primary roots, however, differed significantly amongst 
the treatments. Though a maximum number of primary 
roots was produced in thiourea treatments (T4 and T5), it 
remained on par with the control. 
 Germinated seedlings are generally leafless during the 
initial stage, and leaf development occurs with seedling 

age. The number of nodes was maximum (15.1) in seedl-
ings obtained from thiourea (0.1%) treatment, closely  
followed by those treated with 1000 mg/l GA3 (14.8). The 
number of leaves was also the highest in these two treat-
ments. For both number of nodes and leaves, the lowest  
values were recorded in control. Thickness of the vines at 
collar region did not differ significantly amongst the 
treatments. Considering the germination and overall per-
formance, soaking of seeds in thiourea (0.1%) or GA3 
(1000 mg/l) could be recommended for obtaining healthy 
seedlings in large numbers (Figure 7 a). 

Ex situ conservation 

Thirty seedlings (obtained from the germination study) 
were planted in the germplasm block of ICAR-CIARI, 
Port Blair for conservation. Seedlings were also planted 
in Dhanikhari Experimental Garden cum Arboretum of 
Botanical Survey of India (Port Blair), Department of  
Agriculture’s Organic Horticulture Farm (Sippighat) and 
Krishi Vigyan Kendra (Middle Andaman Island). In order 
to promote homestead cultivation, seedlings were also 
distributed to farmers in South Andaman during this year. 
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Table 3. Comparative performance of two methods on extraction efficiency of photosynthetic  
 pigments 

 Concentration (mg/g, FW) 
 

Pigment 80% Acetone method DMSO method t test 
 

Chlorophyll a 0.087 ± 0.002 0.405 ± 0.002 ** 
Chlorophyll b 0.036 ± 0.001 0.132 ± 0.002 ** 
Total chlorophylls 0.123 ± 0.002 0.537 ± 0.004 ** 
Chl a : Chl b 2.402 ± 0.085 3.059 ± 0.046 ** 
Total carotenoids 0.038 ± 0.0003 0.071 ± 0.0005 ** 

 
 
morphology. Fruits from Tripura and ANI were compara-
tively lighter and smaller than those reported from Ban-
gladesh6. Pulp content, which is the economic portion  
of the fruit, varied between 18.38% (ANI) and 22.0% 
(Bangladesh). With the natural population in all these  
regions being seedling originated, considerable scope  
exists for identification of superior types with bigger size 
fruits and higher pulp recovery. Systematic surveys could 
be taken up in all the growing areas to tap the diversity. 
 As water soaking resulted in appreciable seed germina-
tion, it could be assumed that under wild conditions of 
evergreen tropical forests, the species can regenerate on 
its own, following a few showers of monsoon, as it would 
largely simulate water soaking treatment. However, col-
lection of fruits from the wild by the local people and 
predation by forest fauna hinders the natural regeneration 
process11. Hence, assisted regeneration through nursery 
raising is of paramount importance in its conservation. 
Thiourea and gibberellic acid are amongst the most com-
monly used chemicals for seed germination. In blood 
fruit, both chemicals were efficient enough to improve 
germination and seedling growth. Positive effects of 
thiourea could be attributed to its efficiency in overcom-
ing dormancy and its cytokinin activity19. Earlier reports 
indicated that GA3 promoted germination process, post-
germinative development and conversion into plan-
tlets20,21 through activation of hydrolytic enzymes that are 
known to increase the osmotic content of seeds22. Seeds 
treated with 1000 ppm GA3 produced the longest seedl-
ings, which could be due to cell elongation activity of 
gibberellic acid23,24. Comparison of methods for estima-
tion of photosynthetic pigments revealed significant dif-
ferences and the method involving dimethylsulphoxide 
was found to be superior. Efficacy of pigment extraction 
method and the solvent employed varies greatly with the 
species25, wherein photosynthetic pigments of non-course 
textured tissues (such as blood fruit) could be more  
efficiently extracted using dimethylsulphoxide18. 

The way forward 

Considering the nutritional importance and potential uses, 
systematic efforts have been initiated to collect and eva-
luate the diversity, standardize mass multiplication, culti-

vation techniques, etc. for promoting commercial scale 
cultivation in Bangladesh6. In other places of distribution 
too, it needs to be conserved on priority26. Systematic 
surveys could help in identification of types with higher 
pulp content, precocity and tolerance to biotic and abiotic 
stresses. Polyembryony was reported27 for the first time 
in the species (Figure 7 b), which could further be studied 
in detail. Efforts have been initiated at ICAR-CIARI 
(Port Blair) for standardization of micropropagation pro-
tocol. Procedures for isolation of anthocyanins and utili-
zation as natural colourant for preparing products need to 
be standardized. Sensitization of stakeholders holds the 
key to open up the vistas of domestication and sustaina-
ble utilization in such species. 
 
 

1. Forman, Menispermaceae. Flora Malesiana (ser. I), 1986, 102, 
157–253. 

2. Anonymous, Annual Report for 2013–14, Indian Council of Agri-
cultural Research – Central Island Agricultural Research Institute, 
Port Blair, India. 

3. Singh, D. R., Singh, S. and Shajeeda Banu, V., Estimation of phy-
tochemicals and determination of beta carotene in Haematocarpus 
validus, an underutilized fruit of Andaman and Nicobar Islands. 
Eur. J. Environ. Ecol., 2014, 1(1), 12–15. 

4. Rahim, M. A., Khatun, M. J. M., Rahman, M. M., Anwar, M. M. 
and Mirdah, M. H., Study on the morphology and nutritional  
status of Roktogota (Haematocarpus validus) – an important  
medicinal fruit plant of hilly areas of Bangladesh. Int. J. Minor 
Fruits Med. Arom. Plants, 2015, 1(1), 11–19. 

5. Singh, B. and Bedi, Y. S., Rediscovery, taxonomic history and  
extended enumeration of Haematocarpus validus Bakh. f. ex For-
man (Menispermaceae) to Indo-Myanmar biodiversity hotspot. 
Nat. Acad. Sci. Lett., 2016; doi:10.1007/s40009-016-0483-8. 

6. Khatun, M. J. M., Rahman, M. M., Rahim, M. A. and Mirdah, M. 
H., Study on the taxonomy and nutritional status of lalgula (Hae-
matocarpus validus): a promising endemic ethnic fruit of Bangla-
desh. G-Science, 2014, 1–4. 

7. Bohra, P., Sreenivas, K. N. and Sreeramu, B. S., Development of a 
cost-effective, palatable and shelf stable blended beverage of 
pummelo (Citrus grandis Linn.). Fruits, 2012, 67, 249–256. 

8. Kumar, K., Kumar, B., Selvun, T., Sajibala, B., Jairaj, R. S. C., 
Mehrotra, S. and Pushpangadan, P., Ethnobotanical heritage of 
Nicobarese tribe. J. Econ. Taxon. Bot., 2006, 30, 331–348. 

9. Sarwar, A. K. M. G., Genera represented by single species in the 
flora of Bangladesh and their conservation needs – a review.  
J. Today’s Biol. Sci. Res. Rev., 2013, 2(1), 68–83. 

10. Gautam, R. K. et al., Utilization of agri-horticultural biodiversity 
for food and nutritional security in Andaman and Nicobar Islands. 
In Souvenir, National Seminar on Harmonizing Biodiversity and 



RESEARCH ARTICLES 
 

CURRENT SCIENCE, VOL. 115, NO. 6, 25 SEPTEMBER 2018 1105

Climate Change: Challenges and Opportunity, Port Blair, India, 
17–19 April 2015, pp. 55–65. 

11. Sundriyal, M. and Sundriyal, R. C., Seed germination and re-
sponse of stem cuttings to hormonal treatment in six priority wild 
edible fruit species of Sikkim Himalaya. Indian For., 2001, 127, 
695–706. 

12. Sundriyal, M. and Sundriyal, R. C., Underutilized edible plants of 
the Sikkim Himalaya: need for domestication. Curr. Sci., 2003, 
85(6), 731–736. 

13. Rao, P. S. N., Haematocarpus Miers. In Flora of Andaman and 
Nicobar Islands (eds Hazra, P. K., Rao, P. S. N. and Mudgal, V.), 
Botanical Survey of India, Kolkata, 1999, pp. 98–99. 

14. http://indiabiodiversity.org 
15. AOSA, In Seed Vigor Testing Handbook. Contribution No. 32 to 

the Handbook on Seed Testing, Association of Official Seed Anal-
ysis, East Lansing, 1983, p. 88. 

16. Al-Mudaris, M. A., Notes on various parameters recording the 
speed of seed germination. Der Tropenlandwirt Beitrage zur  
tropischen Landwirtschaft Veterinarmedizin, 1998, 99, 141–154. 

17. Abdul Baki, A. A. and Anderson, J. D., Vigor determination in 
soybean by multiple criteria. Crop Sci., 1973, 13, 630–633. 

18. Wellburn, A. R., The spectral determination of chlorophylls a and 
b, as well as total carotenoids, using various solvents with spec-
trophotometers of different resolution. J. Plant Physiol., 1993, 
144, 307–313. 

19. Cetinbas, M. and Koyuncu, F., Improving germination of Prunus 
avium L. seeds by gibberellic acid, potassium nitrate and thiourea. 
Hortic Sci. (Prague), 2006, 33, 119–123. 

20. Evans, A. S., Mitchell, R. J. and Cabin, R. J., Morphological side 
effects of using gibberellic acid to induce germination–
consequence for the study of seed dormancy. Am. J. Bot., 1996, 
83, 543–549. 

21. Rascio, N, Mariani, P., Dalla, V. F., La Rocca, N., Profumo, P. 
and Gastaldo, P., Effects of seed chilling or GA3 supply on  
dormancy breaking and plantlet growth in Cercis siliquastrum L. 
Plant Growth Regul., 1998, 25, 53–61. 

22. Paleg, L. G., Physiological effect of gibberellic acid II on starch 
hydrolyzing enzymes of barley endosperm. Plant Physiol., 1960, 
35, 902–996. 

23. Gul, H., Khattak, A. M. and Amin, N., Accelerating the growth of 
Araucaria heterophylla seedlings through different gibberellic  
acid concentrations and nitrogen levels. J. Agric. Biol. Sci., 2006, 
1, 25–29. 

24. Taylor, A. and Cosgrove, D. J., Gibberellic acid stimulation of  
cucumber hypocotyls elongation. Plant Physiol., 1989, 90, 1335–
1340. 

25. Barua, U., Das, R. P. and Gogoi, B., Chlorophyll estimation in 
some minor fruits of Assam. Ecol. Environ. Conserv., 2016, 22(4), 
1787–1789. 

26. Kalkame, C. M., Suresh, C. P., Somi, Y. S. and Baggio Ch.  
Momin, Biodiversity and conservation of wild horticultural plants 
in Meghalaya, North East India. In Book of Abstracts, Internation-
al Symposium on Next Generation Approaches for Sustainable  
Development of Hill and Upland Horticulture, Sikkim University, 
Gangtok, India, 6–7 November 2015, p. 10. 

27. Bohra, P. and Waman, A. A., Observations on occurrence of  
polyembryony in four species from Bay Islands, India. Indian 
For., 2018, 144(3), 311–312. 

 
 
 
ACKNOWLEDGEMENTS. We thank the Directors of the Institutes 
for providing facilities for conducting the experiment and constant  
encouragement. Part of the study was funded under DBT-BioCARe 
Project (No. BT/PR19575/BIC/101/335/2016), which is thankfully  
acknowledged. 
 
 
Received 18 October 2017; revised accepted 8 June 2018 
 
 
doi: 10.18520/cs/v115/i6/1098-1105 

 
 
 
 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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


