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Abstract Probiotics are the microorganisms that impart
therapeutic effect and promote health by preventing
various diseases. In the present work, the volatile
compounds were studied in the native isolate Lactoba-
cillus plantarum (LP) and after adaptation to resist gastro
intestinal tract (GIT) conditions, which was coded as
LPcfr. A number of therapeutically important compounds
were present in LPcfr like butanediol (2.5%) and pro-
pionic acid (2.8%), which were not found in LP.
Hexadecane (3%), butanoic acid (2%), dodecanal (2%),
hexanal (7.5%), hexadecanoic acid (4%) and heptanal
(6%) were found in higher concentrations in LPcfr as
compared to the parent strain LP. Production of oleic acid
(LP-19.2%; LPcfr -33.5%), known for reducing blood
cholesterol and linoleic acid (LPcfr 2.3%), and a conju-
gated fatty acid known as a novel beneficial functional
lipid was noticed. Linoleic acid was absent in LP. These
important fatty acids were found in larger quantities in the
probiotic adapted culture strain LPcfr as compared to the
parent strain LP.
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Introduction

Probiotics play a major role in health and well being
beyond basic nutrition (Naidu et al. 2000). Probiotics are
defined as live microorganisms, which when administered
in adequate amounts confer a health effect on the host
(FAO/WHO 2002). A natural cure to disease prevention is
required and consumption of probiotic helps in imparting
better health (Marteau and Boutron 2002). The role of
probiotics in inhibiting toxic food pathogenic microorgan-
isms has been demonstrated earlier (Haudault et al. 1997).
Hypocholesterolemic and immunostimulatory effects of
Enterococcus faecium have been studied in human beings
(Gill 1998). Study of the flavour profile of idli batter
prepared from defined microbial starter cultures like
Pediococcus pentosaceous CFR 2123 and Candida versa-
tilis CFR 505, where production of desirable flavour
compounds like ketones, diols and acids up to 8 days of
storage, has been reported (Agrawal et al. 2000). Volatile
compounds of therapeutic importance were produced by
Leuconostoc mesenteroides after adaptation to GIT con-
ditions (Rani and Agrawal 2007). Formation of volatile
compounds and fatty acids of therapeutic importance in
probiotic strain (LPcfr) of Lactobacillus plantarum adapted
to GIT conditions which will impart health benefits is
presented in this work.

Materials and methods

Culture and inoculum preparation The parent culture LP,
which was isolated from Bulgarian pickle and probiotic
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culture (LPcfr), obtained after adapting LP strain to low pH
(2.0) and high bile (4%), were grown individually for 18 h
(exponential growth phase). The culture was maintained at
4 °C in MRS broth (Hi- Media Lab. Ltd., Mumbai, India)
and subcultured at 15 days interval.

Extraction of fatty acids An aliquot (2 ml) of the actively
growing cultures (LP and LPcfr) was centrifuged at
8000 rpm for 10 min at 4 °C and the pellet was washed
twice with sterile saline (0.85%). Appropriate dilutions of
cell suspensions were prepared in sterile saline to obtain an
initial cell count of 2×10 6cfu/ml. To 2 ml of sample,
methanol and chloroform were added in 2:1 ratio. The
mixture was kept at 30 °C for 2 h for derivatization (Ext.1).
For complete extraction, the pellet was again washed using
a mixture of methanol: chloroform: water (2:1:0.8) and
centrifuged at 5000 rpm for 30 min. The supernatant was
collected and diluted with chloroform and water mixture
(1:1). The chloroform layer was taken out and pooled with
Ext. 1. Chloroform was evaporated and to this a mixture of

hexane in 2 N methanolic KOH was added. The hexane
layer was collected in a separate tube and the solvent was
evaporated. For fatty acid analysis the samples were
analyzed by GC (Shimadzu, Kyoto, Japan) Column; OV
351 (capillary), column temperature 220 °C, injector
temperature 230 °C, detector temperature 240 °C with N2

(flow rate 1 ml/min) as carrier gas. The fatty acids were
estimated as per AOCS method (Walker 1983). A mixture
of methyl esters of known standard compounds obtained
from Sigma-Aldrich, USA was analyzed under the same
operating conditions as those of the sample. The retention
distance was measured as a function of the number of
carbon atoms of the acids under isothermal conditions.

Extraction of volatiles For volatiles, the culture strains were
grown to its exponential phase (18 h). An aliquot (10 ml,
1×10 6cfu/ml) was centrifuged at 6000 rpm for 30 min and
the supernatant was discarded. The pellet was washed with
saline and extracted in dichloromethane (10 ml). The
solution was dried by adding anhydrous sodium sulphate.
The sample was concentrated under nitrogen to 0.5 ml and
was injected onto the GLC using column SE-30,3 M
(0.5 mm id) column with a flame ionization detector and
carrier gas N2 (flow rate 30 ml/min). The oven temperature
was programmed from 40 to 250 °C at 4 °C/min. The
injector and detector temperatures were kept at 250 °C
using FID detector. The oven temperature was programmed
from 30 to 250 °C at 30 °C (6 min), 2 °C/min up to 100 °C;
4 °C/min up to150°C and 8 °C/min up to 250 °C.

The GC- MS analysis was carried out in a gas
chromatograph mass spectrophotometer model QP- 5000
(Shimadzu, Kyoto, Japan) using a SE-30 column
(25 Mx0.32 mm) and helium (99.9%) as the carrier
gas. The injector and the detector temperatures were
programmed from 30 to 250 °C at 30 °C (6 min), 2 °C/

Table 1 Yield of fatty acids in the parent culture (LP) and probiotic
strain (LPcfr) of Lactobacillus plantarum

Yield of fatty acids,wt%

LP LPcfr

C18:1 (Oleic acid) 19.2 33.5

C18:2 (Linoleic acid) nil 2.3

C18:3 (Linolenic acid) 0.59 0.55

C12 (Lauric acid) 2.2 3.8

C14 (Myristic acid) 6.6 11.6

C16 (Palmitic acid) 44.0 4.2

C18 (Stearic acid) 14.5 34.0

Compound Mol. wt. Yield, mg% Fragmentation pattern

LP LPcfr

Propionic acid 74 Nil 2.8 45, 74, 45, 57, 18

Butanoic acid 88 Nil 2.0 60, 73, 41, 55, 88

Butane diol 90 Nil 2.5 42, 57, 71, 53, 89

Hexanal 114 Nil 7.5 70, 55, 44, 81, 96

Heptanal 114 Nil 4.0 43, 56, 70, 83, 98

Heptanol 116 Nil 6.0 70, 56, 43, 31, 83

Dodecanal 184 Nil 2.0 43, 57, 68, 82, 96

Hexadecane 226 4.0 3.0 57, 43, 71, 85, 99, 113

Tetradecanoic acid 228 5.0 Nil 43, 73, 129, 185, 87

Hexadecanoic acid 256 Nil 4.0 43, 73, 29, 129, 157

Nonadecane 268 8.0 Nil 57, 43,71, 99, 127

Nonahexacontanoic acid 998 7.8 Nil 44, 57, 71, 85, 97

Table 2 Volatile compounds
produced by LP and LPcfr cul-
ture strains by GC-MS chroma-
tography and their therapeutic
uses

* indicates the expansion of LP
and LPcfr, which was referred in
Table 1
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min up to 100 °C; 4 °C/min up to150°C and 8 °C/min
up to 250 °C.

Volatiles were identified on the basis of their retention
time and comparing the mass fragmentation pattern of
standard compounds as given in the directory by Noever et
al. (1988).The content is expressed by determining the
percentage represented by the area of the corresponding
peak relative to the sum of the areas of all the peaks.

Results and discussion

Bacterial growth and fatty acids An exponential growth
(18 h; 1×10 8cfu/ml) culture for maximum volatile content
was taken for fatty acid and volatile analysis. The probiotic
adapted culture LPcfr showed high amount of oleic acid
(33.4%), linoleic acid (2.3%), lauric acid (3.8%) and
myristic acid (11.6%), as compared to its parent culture
(LP; lauric acid 2.2% and myristic acid 6.6%) (Table 1).
Production of free fatty acids with the addition of LAB is
reported in the literature (Coskun and Ondul 2004). LABS
also have the ability to produce conjugated linoleic acid and
linolenic acid, considered to be beneficial functional lipids
(Alosno et al. 2003, Ogawa et al. 2001, 2005).

Formation of C18 fattyacids in higher quantities in LPcfr
than in LP strain is significant, as these have therapeutic
properties. Antifungal properties were attributed to fattyacids
produced from Lactobacillus plantarum Mi LAB 14
(Sjogren et al. 2003) and production of antifungal cyclic
dipeptides cyclo-(1- phe-1-pro) and cyclo (1-phe-trans-4-OH-
1-pro) and 3-phenyl lactic acid has been demonstrated in
Lactobacillus plantarum Mi LAB 393 (Strom et al. 2002).

Volatile compounds Major differences were found in the
formation of volatile compounds in LP and in LPcfr (Table 2).
LP mainly produced hexadecane (4%), tetradecanoic acid
(5%), nonadecane (8%) and nonahexacontanoic acid (7.8%).
These compounds were not found in LPcfr, whereas, it
produced many other compounds of therapeutic importance
like propionic acid (2.8%), which is used as antimicrobial
agent against microbes and fungi (Chamkha et al. 2001),
butanoic acid (2%) used against colon cancer (Randazzo et al.
2007), hexadecanoic acid (4%) used as antifungal compound
(Broberg et al. 2007), butane diol (2.5%), which has use in
food formulations (Garg and Jain 1995), hexanal (7.5%)
known to promote growth (Steinkraus et al. 1967), heptanol
(6%) used for lowering foaming (Shakirova et al. 2007),
heptanal (4%) and dodecanal (2%) known as sex attractants
(Thierry and Maillard 2002) and hexadecane (3%), which is
used to improve cardiovascular system (Hosono et al. 1974).
Appearance of differences in the profile of compounds in
LPcfr and LP shows the probability that both strains are

utilizing either different substrates or undergoing different
pathways. Formation of pentadecanoic acid has been studied
(Brody et al. 1997) in Sccharomyces cerevisiae. Formation of
propionic acid (1.3–3%) by Lactobacillus casei has been
noticed (Bodie et al. 1987). Amino acids are utilized by
various enzymatic reactions ultimately forming ketoacids that
enter fatty acid synthetic pathway (Thierry and Maillard
2002). Fattyacids are synthesized as a result of amino-
tranferase, aminoacid oxidase and dehydrogenase reactions
of aminoacids to ketoacid and later forming benzaldehyde.
Fatty acids play an important role in the development of
ketones (Steinkraus et al. 1967).

Conclusion

Probiotic culture strain LPcfr of Lactobacillus plantarum
has the capacity to retain in GIT conditions and the
potential to form compounds of therapeutic importance.
The volatiles and fatty acids produced by the adapted
culture strain have produced beneficial compounds which
may improve the health of the consumer. Probiotic which
come under GRAS category seems to be a very optimistic
approach of natural cure of many diseases. The culture
strain can be utilized as such or may be supplemented in
any food for imparting probiotic properties.

Acknowledgement Authors thank Prakash V, Director, CFTRI for
his encouragement and. Umesh Kumar S, Head, Department of Food
Microbiology, CFTRI, Mysore for providing the facilities. Authors are
thankful to the Department of Science and Technology, Govt. of India
and Govt. of Bulgaria for providing an opportunity to work under
Bilateral Collaborative Programme.

References

Agrawal R, Rati ER, Vijayendra SVN, Varadaraj MC, Prasad MS, Nand K
(2000) Flavour profile of idli batter prepared from defined microbial
starter cultures. World J Microbiol Biotechnol 16:687–690

Alosno L, Cuesta EP, Gilliland SE (2003) Production of free
conjugated linoleic acid by Lactobacillus acidophilus and
Lactobacillus casei of human origin. J Dairy Sci 86:1941–1946

Bodie EA, Goodman N, Schwartz RD (1987) Production of propionic
acid by mixed cultures of Propionibacterium shermonii and
Lactobacillus casei in autoclave sterilized whey. J Ind Microbiol
Biotechnol 16:349–353

Broberg A, Jacobsson K, Strom K, Schnurer J (2007) Metabolic
profiles of lactic acid bacteria in grass silage. Appl Environ
Microbiol 73:5547–5552

Brody S, Changkyu Oh, Ursula H, Eckhart S (1997) Mitochondrial
acyl carrier protein is involved in lipoic acid synthesis in
Saccharomyces cerevisiae. FEBS letters 408:217–220

Chamkha M, Patel BKC, Garcia JL, Labat M (2001) Isolation of
Clostridium bifermentans from oil mill waste waters converting
cinnamic acid to 3- phenyl propionic acid and emendation of the
species. Anaerobe 7:189–197

112 J Food Sci Technol (Jan–Feb 2011) 48(1):110–113



Coskun H, Ondul E (2004) Free fatty acid accumulation by
mesophilic lactic acid bacteria in cold stored milk. J Microbiol
42:133–138

FAO/WHO (2002) Report guidelines for the evaluation of probiotics
in food. Ontario, Canada

Garg SK, Jain A (1995) Fermentative production of 2, 3 butanediol: A
review. Bioresour Technol 51:103–109

Gill HS (1998) Stimulation of the immune system by lactic cultures.
Int Dairy J 8:535–544

Haudault S, Lieven V, Bernet-camard MF, Serrin AL (1997)
Antagonistic activity exerted in vitro and in vivo by Lactobacillus
casei (strain GG) against Salmonella typhimurium C infection.
Appl Environ Microbiol 63:s513–518

Hosono A, Elliott JA, Mc Gugan WA (1974) Production of ethyl
esters by some lactic acid and psychrotrophic bacteria. J Dairy
Sci 57:535–539

Marteau P, Boutron RMC (2002) Nutritional advantages of probiotic
and prebiotics. Br J Nutr 87:153–157

Naidu AS, Bilblack WR, Clemens RA (2000) Probiotic spectra of
lactic acid bacteria. CRC Crit Rev Food Sci Nutr 39:13–126

Noever DB, Bouman J, Gramberg LG, Lavos GF (1988) Compilation
of mass spectra of volatile compounds in food: TNO Institute
CIVO- Food Analysis, Zeist, The Netherlands, Vol 1–18

Ogawa J, Matsumura K, Kishino S, Omura Y, Shimizu S (2001)
Conjugated linoleic acid accumulation via 10-hydroxyl 12-
octadecanoic acid during microaerobic transformation of linoleic
acid by Lactobacillus acidophilus. Appl Environ Microbiol
67:1246–1252

Ogawa J, Kishino S, Ando A, Sugimoto S, Mihara K, Shimizu S
(2005) Production of conjugated fattyacids by lactic acid
bacteria. J Biosci Bioeng 100:355–364

Randazzo CL, De LS, Todaro A, Restuccia C, Lanza CM, Spagna G,
Caggia C (2007) Preliminary characterization of wild lactic acid
bacteria and their abilities to produce flavor compounds in
ripened model cheese system. J Appl Microbiol 103:427–435

Rani PS, Agrawal R (2007) Volatile compounds of therapeutic
importance produced by Leuconostoc paramesenteroides a native
laboratory isolate. Turkish J Biol 31:35–40

Shakirova PZ, Auzina L, Andersone I (2007) Hydrophobicity of
bacteria Zymomonas mobilis under varied environmental con-
ditions. Process Biochem 42:745–750

Sjogren J, Magnusson K, Broberg A, Schnurer J, Kenne L (2003)
Antifungal 3- hydroxy fattyacids from Lactobacillus plantarum
Mi LAB 14. Appl Environ Microbiol 69:7554–7557

Steinkraus KH, VanVeen AG, Thiebeau DB (1967) Studies on idli, an
Indian fermented black gram rice food. Food Technol 21(6):110–113

Strom K, Sjogren J, Broberg A, Schnurer J (2002) Lactobacillus
plantarum Mi LAB 393 produces the antifungal cyclic dipeptides
cyclo-(1-phe-1-pro) and cyclo (1-phe-trans-4-OH-1-pro) and 3-
phenyl lactic acid. Appl Environ Microbiol 68:4322–4327

Thierry A, Maillard MB (2002) Production of cheese flavour
compounds derived from amino acid catabolim by Propionibac-
terium freudenreichei. Lait 82:17–32

Walker RC (1983) Official methods and recommended practices of the
American oil Chemists Society. 4th edn: American Oil Chemists
Society, 1608, Broadmoor Drive, Champaign, Illinois, 61826-3489

J Food Sci Technol (Jan–Feb 2011) 48(1):110–113 113


	Formation...
	Abstract
	Introduction
	Materials and methods
	Results and discussion
	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. 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 on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /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 /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


