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INTRODUCTION

Gentiana olivieri Griseb. (GOG) is a perennial herb found in tem-
perate region of Gulf countries, middle Asia, some temperate 
region of China, western Himalayas and Pakistan[1]. It is tra-

ditionally used in Ayurveda and Unani systems of medicines in arthritis, 
anti-infl ammatory, antidepressant, antiulcerogenic, gastroprotect and 
sudorifi c[2-3]. In Turkey the drug is widely used as bitter tonic, appe-
tizer, antipyretic and in some mental disorders[4]. Th e plant has reported 
many pharmacological activities as hypoglycaemic, anti-hypertensive[5] 
and hepatoprotective[6]. Furthermore, several alkaloids, fatty acids, se-
coiridoids, triterpenoids (oleanolic acid (OA) and ursolic acid from fl ow-
ers) and biofl avonoids were isolated from the plant[7]. Oleanolic acid is 
ubiquitous triterpenoid in plant kingdom, medicinal herbs, and is integral 
part of the human diet. During the last decade over 300 research arti-
cles have been published on the research, refl ecting tremendous interest 
has prompted us to develop quantitative HPLC analytical method in the 
fl ower of Gentiana olivieri Griseb[8].
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HO

Oleanolic acid (OA)

OA is a main triterpenic acid reported in GOG fl owers. OA has 
proved to have pharmacological activities such as anti-infl ammatory[9], 
diuretic , anti-tumor [10],  and Anti-HIV [11-12]. It has also been re-
ported  as anti microbial [13], anti fungal [14], gestroprotective [15] and 
hypoglycemic[16] properties. It is relatively nontoxic and has been used in 
number of health products Th e present research on this plant involving ex-
traction, identifi cation and pharmacological studies mainly  focused on the 
entire plant with little or no work on fl owers of plant which are important 
source of oleanolic acid. No HPLC method has been reported earlier on 
the quantifi cation of OA in the fl owers of GOG. Henceforth we are re-
porting in this communication development of simple and accurate HPLC 
method for determination and quantifi cation of OA in GOG fl owers.

MATERIALS AND METHODS
Th e HPLC studies on GOG for determination of oleanolic acid was 
carried in October 2010 at ASBASJSM College of Pharmacy Research 
Laboratory, Bela, Ropar (India).

Chemicals
OA was purchased from Sigma Chemical Co. (India). Methanol and 
 water used were of HPLC grade. All other chemicals used were of 
 analytical grade.

Preparation of standard solution
A stock solution OA, 1 mg/ml was prepared in methanol. A serial dilu-
tion were made on the stock solution with methanol to prepare the con-
centration of 50, 100, 200, 300 and 400 μg/ml, from each of which 20 μl 
was used to plot standard curve for OA.

Chromatographic apparatus and conditions 
Th e assay method for quantitative determination of OA  in GOG fl ow-
ers was based on method developed by Chunhua et al., 2007[17]  with *Author E-mails: mnoolvi@yahoo.co.uk, pharmacist_satnam@rediffmail.com
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 modifi cations. Quantifi cation of OA was performed on an Ultra Per-
formance Liquid Chromatography (UPLC) system (Shimadzu Japan) 
equipped with LC20A pump, UV detector LC20AD and ODS C18 col-
umn (250 × 4.6 mm, 5μm). Th is compound was detected at 210 nm at 
20o C with an eluent fl ow rate of 1 ml/min. Th e mobile phase consisted of 
methanol (A) and 0.03 mol/L phosphate buff er (pH 2.9) (B) with a ratio 
of 85:15 for detection of OA.

Collection and preparation of plant material
GOG herb was purchased from Himalaya Herbal Store, Saharan-
pur (UP), India and got authenticated at National Institute of Science 
 Communication and Information Resources , New Delhi (the sample 
of which is deposited with this institute) wide letter No. NISCAIR/
RHMD/Consult/2009-10/1255/59. Th e plant was dried, the fl ower 
and aerial part separated, grounded into powder. A plant powder aliquot 
of 0.5g was solubilized in 20 ml ethanol for 2 h followed by 30 min ultra-
sonic extraction. Th e samples were extracted twice and both extracts were 
combined and evaporated to dryness  below 40oC. Th e residue was dis-
solved in 1 ml methanol fi ltered through 0.4μm millipore before HPLC 
analysis.

Validation of the assay
Th e linearity of the method for each standard was established by injection 
of 20 μL of standard solutions of diff erent concentrations with fi ve repli-
cates. Calibration graphs were plotted subsequently for linear regression 
analysis of the peak area with diff erent concentrations i.e. 50, 100, 200, 
300, 400 μg/mL at 210 nm absorbance (Fig. 1). To determine the intra-
day precision for each standard, fi ve injections of each concentration were 
done on the same day. Th ese studies were repeated on three consecutive 
days to determine the inter-day precision. To determine the extraction 
recovery, dried fl ower samples was added with 0.20 mg OA, standard 
before extraction. Th e follow-up extractions and HPLC analyses were 
operated in the same manner as above. Th e recoveries were calculated as 
follows:

( ) ( ) %  = 100%
A B
C
−

×Recovery

where A is the amount detected, B is the amount of sample without 
standards and C is the spiked amount of the standards.

RESULTS AND DISCCUSSION
Identification of OA by HPLC
OA, standards were all detectable under a wavelength of 210 nm. OA 
could be eluted effi  ciently and detected by a mobile phase consisting of 
methanol (A) and 0.03 mol/L phosphate buff er (pH 2.9) (B) with a ratio 
of 85:15 (A:B, v/v). With a fl ow rate of 1.0 mL/min, the mean retention 
time was 15.43 as shown in Fig. 1, Fig. 2(a), Fig. 2(b) and Fig. 2(c)

Th e linearity of calibration curve for OA is validated by the high 
value of correlation coeffi  cient (i.e 0.9995). Th e concentrations were 
determined using calibration standard curves prepared for OA (Fig.1). 
Fig 2a, 2b, and 2c are the respective HPLC chromatograms of stand-
ard, fl ower and aerial part, the results have shown  good accuracy and 
precision (NMT 4.09%) obtained over the entire selected range of con-
centrations. Th e intra- and inter-day variability studied over three con-
secutive days was NMT 1.33% which is statistically considered to be 
signifi cant. 

Validation of the developed method
Linearity
Linearity studies were carried out to determine whether the established 
methods could measure diff erent concentrations of OA accurately. OA 
was determined by measuring the peak area. Five diff erent concentra-
tions, i.e. 50, 100, 200,300 and 400 μg/mL were made for the standard 
and tested respectively with fi ve repetitions for each concentration. A plot 
of mean peak area against concentrations of OA gave a linear relationship 
(with a correlation coeffi  cient, r²=0.9995, n=5) over the concentration 
range of 50-400 μg/mL. Th e calibration curves between conc. of OA (x-
axis) and peak area (y-axis) at 210 nm were all linear and the regression 
equation between the mean peak areas (y) against concentration (x) was:

y = 10578x + 30957 (Fig 1) 

Reproducibility and accuracy
Reproducibility and accuracy were determined for the standard sample 
at fi ve diff erent concentrations each as described above (Table 1).Th e 
intra-day coeffi  cient of variation on fi ve replica of each concentration was 
0.36-1.33% and inter-day coeffi  cient calculated over three consecutive 
days were 0.43-1.15%. Percentage accuracy for intra and inter-day were 
-3.96 to 2.8% and -4.09 to 2.71 respectively, showing good accuracy and
reproducibility.

Figure 1: Standard plot for OA.
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Extraction recoveries
To determine extraction recoveries, a measured amount of 0.20 mg OA, was 
added to the Gentiana olivieri Griseb fl ower and analyzed as described above 
(n = 3). Th e ratio of the assay value to the spiked amount for the standards 
was calculated. Th e recovery of OA was 99.32 % data shown in (Table 2).

DISCUSSION
OA is an important constituent with a good food value and a number 
of pharmacological properties.As per the literature review no work 
has ever been reported for quantifi cation of OA in GOG by HPLC 
method. OA was identifi ed and subsequently determined by plotting 
linear graph with serial standard dilutions and extraction and prepara-
tion of plant extract. A good linearity with correlation coeffi  cient r², 
0.9995 over the tested range of 50-400μg/mL for OA was obtained. 
A good analytical method should have a good reproducibility and ac-
curacy. Th is method showed good reproducibility when tested over 
three consecutive days with intra and inter-day coeffi  cients of variation 

of 0.36-1.33% and 0.43-1.15% respectively showing clearly that vari-
ations due to time within the assay are neglible. Th e method showed 
good precision and accuracy with overall recoveries of 99.32%. Extrac-
tion recovery percentages from 80 to 120[18] are considered to be 
acceptable by international validation protocols. Th e recovery of an an-
alyte need not be 100% but in extent of recovering of an analyte and of 
internal standard should be consistent, precise and reproducible[19]. 
Th e results showed that fl ower contained the higher contents of OA as 
compared to whole aerial plant (average amount in fl ower 1.82 mg/g 
and 0.75 mg/g DW in whole aerial plant). However, each plant part 
needs to be screened for the presence of OA. Th e results  obtained 
for the determination of OA in Gentiana olivieri Griseb. supports the 
earlier work by  Chunhua et al.,2007 and   Shuge et al., 2010[17,20]  
to quantify OA by diff erent methods on diff erent plants with respect 
to its simplicity, quickness and accuracy. Th e results are encouraging 
enough to explore medicinal value of this plant  based on  this  impor-
tant bioactive constituent.

Figure 2: HPLC chromatogram of OA, (a) standard, (b) the flower extract of Gentiana olivieri Griseb. (GOG) and (c) Aeriel 
part extract of GOG.
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CONCLUSION
In this study, simple and accurate HPLC method for the quantifi cation 
of OA in the fl owers of plant Gentiana olivieri Griseb. was developed and 
validated. Th e present assay method is the fi rst to be reported for the 
determination of OA in GOG plant. Th e whole assay can be completed 
within about one hour. Another advantage is that minimum sample vol-
ume (20μL) is required.   

It was concluded that the concentration of OA was found more in the 
fl ower (1.82mg) as compared to the whole aerial part (0.75mg). Such 
detection systems can be used to quantify this bioactive component in 
Gentiana olivieri Griseb and  other related medicinal plants in the future. 
Th is method can be a useful tool for quality control of pharmaceutical 
formulations.

ACKNOWLEDGMENT
Th e authors would like to thank President Dr. Bhag Singh Bola, Chair-
man, Captain M.P. Singh and Sardar Sangat Singh Longia, Vice-Pres-
ident, ASBASJSM College of Pharmacy for providing the necessary 
facilities.

CONFLICT OF INTEREST
Authors declare no confl ict of interest

REFERENCES
1. McGuffi n M,  Kartesz JT, Leung AY, et al. Herbs of  Commerce. 2nd Edn., Amer-

ican Herbal Products Association, America. 2000; p. 421.
2. Kirtikar K.R and Basu BD. Indian Medicinal Plants. 3rd edn., Lalit Mohan Basu 

Allahabad, India, 1998.  p. 1877-1879.
3. Chopra R.N.,  Nayar SL and Chopra IC. Glossary of  Indian Medicinal Plants.

NISCAIR, Delhi; 2006.  p. 324-325
4. Sezik E,  Aslan M, Yesilada E, et al. Hypoglycemic activity of  Gentiana olivieri

and isolation of  the active constituents through bioassay-directed fractiona-
tion techniques. Life Sci. 2005; (76): 1223-1238.

5. Mansoor A,  Zaidi MI,  Hyder M, et al. Antihypertensive effct of  Gentiana 
olivieri. J Med Sci. 2004; (4): 176-178. 

6. Orhan DD, Aslan M, Akty G, et al. Evaluation of  hepatoprtective effect of
gentiana olivieri herb on subacute administration and isolation of  active prin-
ciples. Life Sci. 2003, (72):  2273-2283. 

7. Mudassir, AM,  Zaidi  I and  Malghani MAK.Biological effi cacy of  the extracts 
and pure compound of  Gentiana olivieri.  Pak J Biol Sci. 1999;  (2): 192-193.

8. Liu, J. Oleanolic acid and ursolic acid: Research perspectives. J Ethnopharma-
col. 2005; (100): 92-94.

9. Vasconcelos M.A,  Royo VA,  Ferreira DS, et al. In vivo analgesic and anti-in-
fl ammatory activities of  ursolic acid and oleanolic acid from Miconia albicans
(Melastomataceae). Z Naturforsch C. 2006; (61): 477-482. 

10. Shibata S. Chemistry and cancer preventing activities of  ginseng saponins
and some related triterpenoid compounds. J. Korean Med. Sci. 2001; (16):
28-37. 

Table 1: Reproducibility and accuracy analysis of Oleanolic acid (n = 5).

Standard Nominal concentration 
(μg/mL)

Assay value (mean ±SD) 
(μg/mL)

Coeffi cient of variation 
(%) Accuracy (%)

Intra-daya 50 48.02 ± 0.64 1.33 -3.96

100 99.29 ± 0.87 0.87 -0.71

200 205.61 ± 0.74 0.36 2.8

300 298.29 ± 3.44 1.15 -0.57

400 399.25 ± 2.36 0.59 -0.19

Inter-dayb 50 47.96 ± 0.44 0.92 -4.09

100 99.39 ± 0.82 0.82 -0.61

200 205.43 ± 0.89 0.43 2.71

300 298.27 ± 3.43 1.15 -0.58

400 399.2 ± 2.37 0.59 -0.2

aThe sample was analyzed fi ve times within one day.
bThe sample was analyzed over three consecutive days.

Table 2: Recovery tests of the analytic methods for Oleanolic acid (n = 3).

Standard Spiked amount Assay value (mean ±SD) (μg/
mL) Recovery rate (%)

Oleanolic acid 0.20 0.199 ± 0.007 99.32 ± 3.50



Quantifi cation of Oleanolic acid in the fl ower of Gentiana olivieri Griseb by HPLC Journal of Basic and Clinical Pharmacy

Vol-003 Issue-002 May 2012www.jbclinpharm.com 245

11. Kashiwada Y, Wang HK, Nagao T,  et al. Anti-AIDS agent’s 30.Anti-HIVac-
tivity of  oleanolic acid, pomolic acid and structurally related triterpenoids. J
Nat Prod. 1998; (61): 1090-94.

12. Kashiwada Y,   Nagao T, Hashimoto A,  et al. Anti-AIDS agents 38.Anti-HIV 
activity of  3-O-acyl ursolic acid derivatives. J Nat Prod. 2000; (63): 1619-1622.

13. Mallavadhani UV,  Mahapatra A,  Jamil  K, et al. Antimicrobial activity of
some pentacyclic triterpenes and their synthsised 3-O-lipophilic chains. Biol
Pharm Bull 2004; (27):1576-1579. 

14. Rocha AD,  de Oliveira AB,  de Souza  JD, et al. Antifungal constituents
of  Cytostoma ramentaceum and Mansoa hirsuta. Phytother Res. 2004; (18)
: 463-467.

15. Rodriguez JA,  Astudillo L and  Schmeda-Hirschmann G. Oleanolic acid pro-
motes healing of  acetic acid induced chronic gastric lesions in rats. Pharmacol 
Res. 2003; (48) :291-294

16. Perez GR, Perez GC, Perez GS, et al. Effect of  triterpenoids of  Bouvardia 
ternifl ora on blood sugar level in normal and alloxan diabetic mice. Phyto-
medicine. 1998; (5):475-478.

17. Chunhua Z, Kunsong C, Chongde S, et al. Determination of  oleanolic acid,
ursolic acid and amygdalin in the fl ower of  Eriobotrya japonica Lindl. by
HPLC. Biomed Chromatogr. 2007; (21) :705-711.

18. De Bievre. The fi tness for purpose of  analytical methods. A laboratory guide to 
method validation and related topics. EURACHEM guidance document2004;
available at /www.eurachem.org/guides/pdf.

19. USFDA. Guidance for Industry: Bioanalytical Method Validation.  2001. FDA, 
Rockville, MD.

20. Shuge T, Yang S, Qian Y, et al. Determination of  oleanolic acid and ursolic
acid contents in Zizyphus clinopodioides Lam. by HPLC method. Phcog Mag.
2010; (6), 22 :116-119.



<<
  /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 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /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 (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /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 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /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 550
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (GWG_GenericCMYK)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile 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 (Ghent PDF Workgroup - 2005 Specifications version3 \(x1a: 2001 compliant\))
  >>
  /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 [14173.229 14173.229]
>> setpagedevice


