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were identified from previously prepared standard (cod liver oil) and from a reference standard (GLC 
411). Concentration of each F0AME was calculated as a percentage of total FAMEs. Among these 
five tuna species the total fat contents in the flesh (red flesh and white flesh) were lower than 2%. 
Therefore these can be considered as lean fat fishes (lean <2%, low 2-4%, medium 4-8% high >8%). 
The distribution of fat in the different tissues was as follows; skin (3.41 ± 0.30 -9.88 ± 0.99 %), red 
flesh (0.56 ± 0.11 - 1.23 ± 0.15 %), white flesh (0.54 ± 0.05 -0.80 ± 0.12 %), head (1.05 ± 0.44-1.35 ± 
0.80%),and belly flap (0.66 ± 0.06 -1.56 ± 0.22%). The highest storage of fat was reported in the skin 
(3.41± 0.30% - 9.88 ± 0.99%), while the lowest storage was reported in white flesh (0.54± 0.05 % – 
0.80± 0.12%)in all five tuna species considered here. There was a negative correlation between the 
total fat content and moisture content (Pearson’s correlation -0.853, p<0.05). The fatty acid 
composition of Saturated Fatty Acids(SFA),Mono unsaturated Fatty Acids (MUFA), and Poly 
Unsaturated Fatty Acids (PUFA) were as follows; Yellow fin tuna:20,22,58; skip jack:17,34,50;frigate 
tuna:18,25,56; bullet tuna:20,20,58; Kawakawa:26,23,41. The proportion of Eicosapentanoic acid 
(EPA, 20 5n-3) and Docosapentanoic acid acid (DHA, 22 6n-3) in the fat of yellow fin 
tuna(13.57%,12.51%), bullet tuna (13.51%,7.23%) and skip jack (4.34%,12.63%) were high compared 
to other two species namely; frigate tuna (6.96%,4.86%) and kawakawa (8.65%,5.89%). The 
proportion of SFA was high in kawakawa, while others recorded less than 20% of SFA. The 
proportions of USFA were; Yellow fin tuna 80%, skipjack 73%, frigate tuna 82%, bullet tuna 78%, and 
kawakawa 63%. 
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Some mineral elements in five species of tuna 

K A A U Karunarathna1* and M V E Attygalle1 

1 University of Sri Jayewardenepura, Nugegoda 

Fish and shellfish inevitably supply essential macro and trace elements to the human diet. Five 
predominant tuna species namely; skipjack ( Katsuwonus pelamis ) ,Yellow fin tuna ( Thunnus 
albocare ), Bullet tuna ( Auxis rochei ), Frigate tuna ( Auxis thazard ) and kawakawa ( Euthynnus 
affinis ) were selected to determine some mineral elements (Na, K, Ca, Mg, Zn, Cu , Fe Cd, Ni and Pb 
). Samples of the five tuna species were collected from Pitipana, Negombo landing site (July 2006 to 
December 2006). The edible portions of muscle were separated from the washed, cleaned, 
eviscerated and filleted fish samples and were dried in a muffle furnace to obtain ash. The mineral 
content and heavy metal content of each ash sample was assayed after dissolving in 5N HCl and 
were analyzed by an Atomic Absorption Spectrophotometer (GBS 932 plus). The concentrations of 
the Na (1155.4±403.5 – 1407.1±231.2 µg/g), K (3024.3±389.3 – 4357.7±708.6µg/g), Ca (676.7 ± 49.9 
- 735.8 ± 37.5µg/g), Mg (470.4 ± 91.2 – 684.4 ± 21.0µg/g), Fe (16.04 ± 2.81 - 34.65 ± 1.11µg /g), and 
Zn (0.45 ± 0.29 -1.98 ± 1.68µg /g) in each species were not significantly different (p >0.05). In this 
study K concentration was consistently higher than the Na concentration in all the species and the 
ratio of Na:K was 1:3 in all the species except skip jack in which it was1:4. The concentration of Fe 
and Ca ranged from 16.04 ± 2.81 - 34.65 ± 1.11 µg /g and 676.7 ± 49.9 – 738.3 ± 20.4µg/g 
respectively. The average Mg concentration in edible portion of these tunas was ranged from 470.4 ± 
91.2 – 684.4 ± 21.0 µg/g. In this study Zn concentration was ranged from 0.45 ± 0.29 µg/g to1.98 ± 
1.68µg/g. The highest Zn concentration was recorded in yellow fin tuna and skipjack (1.98 ± 1.68 and 
1.14 ± 0.74 µg /g respectively). The Cu concentration among these five tuna species was ranged from 
1.33 ± 0.04 µg/g to 2.50± 1.19 µg/g. Cd was detected only in one sample of yellow fin tuna (0.05 
µg/g), which did not exceed its permissible level of 0.25 µg/g. Although Pb was detected in every 
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sample of both yellow fin tuna and skipjack (1.22 ± 0.77 µg /g and 0.36 ± 0.25 µg /g respectively) the 
levels were not exceeding the permissible level (2.5µg/g). There was a significant difference in Pb 
concentration between yellow fin tuna and skipjack. Ni was detected only in one sample of skipjack 
(0.025µg/g). 
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Species richness and species diversity of small mammals at the Giritale Nature Reserve of 
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Small mammal species richness and diversity at the Giritale Nature Reserve of north central Sri Lanka 
was studied from June 2006 to August 2007. Sherman traps and Pitfall traps (Mazerolle et al., 2001) 
were used to capture the small mammals. The study was conducted at four habitat types as 
grasslands, shrubs, forests and human habitat. Traps were laid on three consecutive nights per month 
in each habitat type (King et al., 1996). Sixty four small mammals belonging to families Soricidae, 
Muridae and Scuridae and  orders Insectivora and Rodentia were recorded in 1560 trap nights at four 
different habitat types. Species recorded included, Suncus murinus murinus (Common Indian Musk 
Shrew), Mus cervicolor fulvidiventris (Ceylon Field Mouse), Mus musculus castaneus (Indian Field 
Mouse), Mus fernandoni (Ceylon Spiny Mouse), Rattus rattus rattus (Common House Rat), Rattus 
rattus rufescens (Indian House Rat), Rattus blanfordi (White Tailed Rat) and Funambulus palmarum 
(Indian Palm Squirrel). Human habitats had the highest Shannon diversity (H’) index of 1.59 while 
sShrub-lands had the lowest diversity index of 0.57. In contrast grasslands had a high abundance of 
0.07 compared to the abundance of 0.04 for the human habitats.  Evenness was low in grasslands 
(0.55) and high in shrubs (0.97). Number of small mammals captured was significantly different in the 
four habitat types (χ2 = 19.93, DF=3) with grasslands having the highest capture rate of 47% and 
shrub-land having a lowest rate of 8%.  Seven species were observed in more than one habitat. 
Present study which is the first to reveal the species richness, diversity and abundance of terrestrial 
small mammals at the Giritale Nature Reserve, indicated that the grasslands of nature reserve 
comprise of a rich species diversity of small mammals and hence warrants protection. 
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Some aspects of feeding of catfish- Arius bilineatus in Bolgoda Lake System 
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Some aspects of feeding of cat fish Arius bilineatus (Family Ariidae), inhabiting the Bolgoda Lake 
system was studied with the objective of acquiring knowledge on the types of food they consume and 

87


mailto:*ureshani@yahoo.com
mailto:*avdjindik@yahoo.com

	Part I - Abstracts 2007 - Title Page
	Contents
	SECTION A
	001/A The knowledge, attitudes and practices
	002/A Night blood survey of a selected
	003/A Anthelminthic prescribing patterns
	004/A Clinical manifestations of cutaneous
	005/A Prevention of antibiotic induced diarrhoea
	006/A Potential use of blood-fed mosquitoes
	007/A Effect of silent transmission & clustering
	008/A A comparative field study of
	009/A Co-existence of double serotypes of dengue
	010/A Most productive and prevalent breeding habitats
	011/A Application of spray drying and ethanol
	012/A A study of total viable count of micro organisms
	013/A Effect of whey protein on angiotensin
	014A Possible curative effect of an Ayurvedic
	015/A Herb-drug interactions: The effects of
	016/A Investigation of the antioxidant activity
	017/A K76T point mutation of chloroqu
	018/A Patterns of anti-PvRII IgG and
	019/A Nocturnal human biting behavior
	020/A Evaluation of reproductive hormone
	021/A Re-emergence of chikungunya
	022/A Sildenafil citrate in diabetes mellitus
	023/A Determination of rheumatoid factor
	024/A Coconut fat intake and cardiovascular
	025/A Effect of selected traditi
	026/A A Comparative study of the antibacterial
	027/A Studies of serum carotenoids and vitamin
	028/A Effect of different processing methods
	029/A Gastroprotective activity

	SECTION B
	101/B Performance of slicing cucumber
	102/B In vitro multiple shoot and root
	103/B Effect of different organic manures
	104/B The possibility of substituting chemical
	105/B Assessment of metal (Pb2+) stress
	106/B Effect of different mixtures
	107/B Flower Infesting Thrips and
	108/B Assessment of weed species
	109/B Effect of some insecticides
	110/B Pests requiring plant quarantine
	111/B Thin layer drying kinetics of Sri Lankan
	112/B Development of biscuits
	113/B Microbial status of tea
	114/B Communal attitude towards
	115/B Determination of the effects of environmental
	116/B Screening of systemic fungicides
	117/B Quick wilt disease of black pepper
	118/B Evaluation of fungicides and pesticides
	119/B The possibility to apply steam
	120/B Impact of stage of maturity
	121/B Evaluation of coffee selections
	122/B Effect of chemical fertilizer
	123/B Effect of different rates of Gliricidia
	124/B Evaluation and characterization
	125/B Variability and correlation
	126/B Effect of fertilizer application
	127/B The effects of soil moisture
	128/B Some studies on liver and rumen
	129/B Iron content and in vitro availability
	130/B Coconut galactomannans stimulate
	131/B Effects of dietary phytase supplementation
	132/B Hygienic quality assessment of raw cows
	133/B Early seedling growth of tomato
	134/B Bathiya (HF 02)-An Indeterminate
	135/B Growth performances of knolkhol
	136/B Drought-induced guard cell signal
	137/B Callus formation and plant regeneration

	SECTION C
	301/C Sustainable management of lagoon
	302/C Experimental investigation of jatropha
	303/C Factors affecting the adsorption
	304/C Design and development of a domestic lamp
	305/C Grass-root stakeholder involvement
	306/C Use of a hydrodynamic
	307/C Earthquake effect on a Weir
	308/C Impacts of reduced diversions
	309/C A device for climbing a vertical member
	310/C Accuracy of discharge measurements
	311/C Investigation of design parameters

	SECTION D
	401/D Effect of some inhibitory substances
	402/D Distribution of Lobariaceae
	403/D Management of collar rot of
	404/D Trichoderma harzianum mediated
	405/D Preliminary study of insecticidal
	406/D Control of Colletotrichum species
	407/D Taxonomical identification of
	408/D Air quality monitoring potential
	409/D A microbiological study of some well water
	410/D An Investigation of the effect
	411/D Degradation of Cyanobacterium microcystis
	412/D Avifaunal species richness and diversity
	413/D Phenetic relationships of natural and
	414/D Antioxidant properties of leafy
	415/D Taxonomic position of Mesua stylosa
	416/D Proximate composition of coconut flesh
	417/D ‘Tel olu’ – is it really an ‘Olu’ ?
	418/D The hypocholesterolaemic effect of Canthium
	419/D A preliminary investigation on desalination
	420/D Prevalence of Paramphistomiasis in buffaloes
	421/D Mineralization and release of inorganic
	422/D Cloning and characterization of glutelin B1
	423/D Environmental impact on groundwater
	424/D Preliminary study on inter-specific
	425/D Soil nutrient contents in the Ussangoda
	426/D Hypoglycemic and anti-hyperglycemic
	427/D Determination of effects of water salinity
	428/D Fatty acid profiles of leafy vegetables
	429/D Reconstruction of stature from fragmented
	430/D Effect of mismanagement of minor-
	431/D Influence of seed abundance on two ground-
	432/DParasitic associations of endemic
	433/DPresent status of shark fishery
	434/DIdentification and biology of the palm
	435/DRange extension of Xyleborus fornicatus
	436/DEffect of aqueous leaf extract from
	437/DModeling habitat suitability for the Sri Lanka
	438/DFat contents and fatty-acid profiles
	439/DSome mineral elements in five species
	440/DSpecies richness and species diversity
	441/DSome aspects of feeding of catfish-
	442/DStudy on Erythrina Gall wasp
	443/DEffect of NeemAzal-TS® and spinosad
	444/DGastroprotective activity of Sri Lankan
	445/DDistinguishing larval instars of leafminer
	446/DA preliminary inventory of worker ants
	447/DDistribution and incidence of root-knot
	448/DAvifaunal species richness and diversity

	SECTION E1
	501/E1 An analysis of a non-replicated three-factor
	502/E1 Proposal for a student selection method
	503/E1 Sexual behaviors and knowledge of
	504/E1 Formal verification of
	505/E1 Adapting particle movement models
	506/E1 Identification of mechanisms of excitation,
	507/E1 Measurement and evaluation of road traffic
	508/E1 Radial velocity study of close binary star
	509/E1 Effect of solar activity on weather changes
	510/E1 Electron kinetics study of
	511/E1 Comparison of dye-sensitized
	512/E1 Synthesis and characterization
	513/E1 Synthesis and electrical characterization
	514/E1 Soluble Thiophene and Furan based 
	515/E1 Polymer photovoltaic devices by blending

	SECTION E2
	601/E2 Moss (Barbula sp.) as a bioindicator
	602/E2 Removal of chromium from aqueous
	603/E2 Desorption of Paraquat in Sri Lankan
	604/E2 Phytoextraction of lead in roadside
	605/E2 Relationship between total organic
	606/E2 Thermodynamic parameters for
	607/E2 Effect of firing temperature
	608/E2 Antifungal and antioxidant properties
	609/E2 Alkaloids and diterpenoids
	610/E2 Quality improvement of natural rubber
	611/E2 New insight into the control of the degree
	612/E2 Theoretical study on the mechanism
	613/E2 Fluorescence Studies on Interaction of
	614/E2 Glaucamide A: A new fungal metabolite
	615/E2 Interaction of glyphosate with platinum
	616/E2 Arugambenol, a new acyclic
	617/E2 Unimolecular dissociation kinetics of
	618/E2 Metal complexes of
	619/E2 Purification of xylanase from
	620/E2 Extraction of plant growth factors
	621/E2 Antioxidant properties of virgin coconut
	622/E2 Study of the unfolding of bovine serum
	623/E2 Fingerprinting market samples of
	624/E2 Study of the interaction of neurotoxic
	625/E2 Oral glucose tolerance of some
	626/E2 Evaluation of rice grain quality
	627/E2 An investigation of the antioxidant activity
	628/E2 A comparative study of oil content and
	629/E2 Chemical constituents of
	630/E2 Antioxidant phenolic constituents
	631/E2 Development of a spectrophotometric
	632/E2 Modification of extraction methods of
	633/E2 An assessment of copper content
	634/E2 Screening of traditional rice varieties
	635/E2 Evaluation of protein quality in minor
	636/E2Formulation of a yoghurt enriched
	637/E2Charactetization of lauric oils
	638/E2A novel water-soluble carotenoid derivative

	SECTION F
	701/F An empirical Investigation on factors
	702/F Evaluation of interventions of granary area
	703/F Status of pesticide usage in
	704/F Emerging trends in value chain of fresh fruit
	705/F Role of seasoning mixtures in the process
	706/F The incidence of poverty trap in the
	707/F Bridging the social space between Sinhala
	708/F Evaluation of “Samurdhi” coconut cultivation
	709/F A comprehension of effects of inter
	710/F Sri Lanka’s fertilizer subsidy programme
	711/F An analysis of some aspects of rice market
	712/F Changes in the world cocoa economy
	713/F Floristic richness in salgala
	714/F Exploring the motives for small & medium-
	715/F Adoption of integrated pest management
	716/F Economic valuation of home gardens
	717/F Modeling of home gardens in the wet zone
	718/F Socio-economic impact of transferring
	719/F Impact of the performance of G.C.E. (O/L)
	720/F ‘Becoming Aware’ : Do consciousness
	721/F Employability of food science and nutrition
	722/F Food science and nutrition undergraduates
	723/F Examining social presence in an
	724/F Use of analogies in learning
	725/F Team efforts of teachers for their
	726/F Potential applicability of the concept of
	727/F Motivation as the key issue in human
	728/F Analysis of the internal marketing practice

	POSTERS - SECTION A
	POSTERS - SECTION B
	POSTERS - SECTION D
	POSTERS - SECTION E2


<<
  /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 (None)
  /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




