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The antibacterial effect of 10% Salvadorapersica (Siwak), 10% green
tea, and 50% lemon juice on Enterococcus faecalis: an invitro study

Received: 28/12/2016 Accepted: 17/7/2017

Nsar Muhyaddin Aziz* Venus Dilshad Najeeb**

Abstract

Background and objective: Shaping and disinfection of the root canal with a combination
of chemical agents and endodontic instruments play an important role in the success of
endodontic therapy. This study aimed to evaluate the antibacterial properties of herbal
alternatives as possible irrigates against Enterococcus faecalis during endodontic
treatment compared with the conventional irrigation solutions such as NaOCIl 5%.
Methods: A 10% Siwak extract, 10% green tea extract and 50% fresh lemon juice were
prepared separately to make antibiotic disks and seeded on the culture media respectively
and compared with 5% NaOCI, distilled water as the control. Plates were left to incubate
for 48 hours at 37C°. Zones of inhibition of the bacterial growth were calculated to measure
the antibacterial effect of the tested irrigants.

Results: All irrigants were active against this bacterium. The 5% NaOCI had the highest
mean value (27.70+0.66), followed by 10% Siwak (Salvadorapersica) (21.60+0.7), 50%
lemon juice (15.10+£0.56), and 10% green tea (10.50£0.5).

Conclusion: Herbal extracts can be used as the possible irrigant to compensate 5%
NaOCI during endodontic treatment.

Keywords: Siwak; Green tea; Lemon juice; NaOCI; Enterococcus faecalis.

Introduction faecalis."> To reduce the resistance
The main aim of endodontic treatment is number of bacteria in the root canal
to remove the diseased tissue, eliminate system, irrigation is carried out to control
bacteria from the root canal system and the periapical disease. Because of the
prevent its recontamination. The essential increased antibiotic resistance to these
procedures for the success of root canal antimicrobial agents, toxic and harmful side
treatment include the cleaning and shaping effects of few common antibacterial
of the root canal system, as well as the agents. This is because of the use of
proper filing of the canal. Failure may a wide variety of synthetic antimicrobial
occur within the canal even when treatment agents over the last years as endodontic
is adequate. Therefore, disinfection and irrigants, thus, there is a need for
shaping of the canal with a combination alternative agents which are affordable,
of chemical agents and endodontic non-toxic and effective.’ Sodium
instruments play an important role in hypochlorite (NaOCI) 5% is one of the
the success of endodontic therapy.’ most widely used endodontic irrigants
Endodontic success is depended on because of its ability to destroy a broad
multiple factors, studies have shown spectrum of microbes. However, it has
that improper canal disinfection leads some undesirable characteristics such
to recurrent root canal infections with as tissue toxicity, allergic potential,
cultivable micro-organisms, even after disagreeable taste, and the inability to
endodontic treatment and are most remove the smear layer. The high
commonly associated with Enterococcus  antimicrobial activity of herbal or natural
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products become more popular today due
to biocompatibility, anti-inflammatory, and
antioxidant properties.* The mineral content
and biologically active constituents of
fruit juice exhibit a significant antibacterial
effect. Hence, fruit juice with the property
of bioavailability and retention of certain
minerals by polyphenolic compounds can
be recommended for their use as an
alternative anti-infective agent in natural
medicine for the treatment of infectious
diseases.’The bacterial enzyme (gyrase)
is inhibited by green tea, which has
antibacterial activity by binding to the ATP
B subunit. Green tea exhibits antibacterial
activity on Enterococcus faecalis. 1t is
also found to be a good chelating agent.’
Commonly used over many years as
a chewing stick, Salvadorapersica,
commonly known as Siwak. Extracts of
salvadorapersica have been shown to
contain trimethylamine, salvadorine,
chloride, fluoride, and traces of tannins,
saponins, flavonoids and sterol, and these
components have been shown to have the
significant antibacterial effect. Also, these
herbal products have fewer side effects
and easily available at affordable cost."®
The inhibitory effect of some essential oils
and extracts of spices, plants, or their
major active constituents on bacteria
like Enterococcus faecalis is documented
by numerous studies.” This study aimed
to evaluate the antimicrobial effects of
the herbal extract against Enterococcus
faecalis as the endodontic irrigation
solution.

Methods

Sample grouping:

Group 1: 5 % NaOCI irrigant was used to
prepare ten antibiotic discs (as the positive
control).’

Group 2: 50 ml fresh lemon juice was
mixed with 50 ml distilled water and was
further used for preparing antibiotic discs.”
Group 3: 10% green tea extract irrigant
solution was used to prepare antibiotic
discs.”

Group 4: 10% Salvadorapersika (siwak)

extract irrigant solution was wused to
prepare antibiotic discs." distill water was
used as negative control.

Preparation of Fresh Citrus Fruit Juice
The fresh citrus fruit lemon was purchased
from the local market. The procured fruit
was washed at room temperature. The
outer portion of these fruits was wiped with
70% alcohol, and fresh juice was collected,
then diluted by 50% distilled water and
then stored at 37C° for farther study.®
Green Tea Preparation

Ten gram of the selected dry green
tea leaf, steeped for 1.5- 2 minutes in
100 ml of distilled water. The coolest
brewing temperature was below 70 C> The
mixture was purified to obtain the 10%
concentration solution of green tea.?
Salvadarapersica (siwak) Preparation
Sticks of siwak were cut with a knife to
small pieces then ground into fine powder
by a special machine, 125 gm of
salvadorapersica powder was put in
a beaker and added 1\2 litter of sterile
distilled water. The liquid was boiled at 60
C® for 15 minutes in a closed container.
After bench cooling, the liquid was filtered
using filter paper (no1), and the solution
left to dry in an incubator at 37°C for 24
hours to allow complete evaporation of
water and obtain powder siwak. The
powder was collected and kept in a tightly
closed glass container and kept in the
refrigerator until use.’

Preparation of Antibiotic Disks for Disk
Diffusion Method

Preparation of disks from Salvadorapersica
(Siwak), Green Tea, and Lemon juice
extracts by distributing 25 filter paper discs
(wattman No.2) of 6 mm in diameter into
Petri plates and sterilized in the hot air
oven at 150 C°degree for one hour.
Add 0.5 ml of appropriate freshly prepared
(different extractions) to the sterilized discs
shake well and stand for 30 minutes
so that each disk absorbed 0.02ml of
the (different extractions). Dry the disks
at 37C° in an incubator for two hours
and stored in a refrigerator in a capped
bottle."
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Isolation of Enterococcus Faecalis
Enterococcus faecalis was the most
predominant species were isolated from
cases suffering from root canal infection
patients also have been found to be
associated with chronic apical periodontitis
the microbial samples were taken from
root canal during endodontic treatment and
culture method s were used to identify the
E. faecalis present in the sample. Also,
the isolated Enterococcus faecalis was
identified by microscopic examination and
biochemical reactions.

Micro-Organism Test (Culturing) and
Growth Conditions

Antibacterial activities of the irrigants were
evaluated against the Enterococcus
faecalis. An antibiotic sensitivity test was
performed on blood agar which, the surface
was inoculated with 0.1 ml. of brain
heart infusion (BHI) broth culture of
Enterococcus faecalis. Prepared discs
were seeded on each Petri dish. Plates
were left to incubate for 24 hr. at 37 C.
zones of inhibition of the bacterial growth
were in millimeter calculated to measure
the antibacterial effect of the tested
irrigants.

Statistical Analysis

All data are expressed as means + S.E.
ANOVA test was performed to find out the
significant difference between the means

of the measure of the diameter of growth
inhibition zones of the tested irrigants
using statistical software GraphPad Prism.°
A P value of <0.05 was considered as
statistically significant.

Results

The results obtained from disc diffusion
method study were as follow by using
(ANOVA) test Table 1: the antimicrobial
sensitivity of irrigants against Enterococcus
faecalis which recorded inhibition zone of
10 discs from each irrigant separately.
Bacterial inhibition zone in mm diameters
using 5.25% NaOCI, 50% lemon juice,
10% green tea, and 10% salvadorapersica
(siwak) extract. It was found that
all irrigants are active against this
bacterium, NaOCI had the highest mean
value (27.70+0.66) followed by Siwak
(Salvadorapersica) which had a mean
value of (Mean 21.60+0.7) followed by
lemon juice which had mean value
(15.10£0.56) and Green tea which had
lowest mean value about (10.50£0.5)
as shown in Table 1. Zones of growth
inhibition were not seen around discs
impregnated with distilled-water (as
the negative control). Statistically, this
difference is highly significant (P <0.001)
as shown in Table 1.

Table 1: Means of bacterial inhibition zones by irrigant type.

Groups N Mean (+SD) P (ANOVA)
NaOClI 10 27.70 (2.11)

lemon juice 10 15.10 (1.79) < 0.001
Green tea 10 10.50 (1.58)

Siwak 10 21.60 (2.22)

Total 40 18.72 (6.85)
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Discussion

A successful endodontic treatment should
reduce and remove the number of bacteria
in the root canal system by irrigation and
instrumentation.’ The irrigation solution
has an important role in the cleaning of
the root canal by lubrication the files, flush
out debris, and have an antimicrobial
effect and tissue dissolution without
damaging the periapical tissue thus control
periapical diseases. Enterococcus faecalis
is regarded to be a part of the endodontic
microbial rora,1 most common chemical
irrigation solutions in endodontic treatment
are chlorhexidine and NaOCI so in our
present study we used 5.25% NaOCI which
have the largest inhibition zone of bacterial
growth (Enterococcus faecalis) in the agar
media.'*"® The ability of NaOCl as a broad
antibacterial spectrum, possessing some
ability to inactivate endotoxin, and its
effectiveness at dissolving tissue and
removing the organic component of the
smear layer are important features, but
NaOCI 5.25% have some side effects, like
tissue toxicity, and bad tests' .the major
advantages of herbal irrigants are safety,
easy availability, increased shelf life
cost-effectiveness and lack of microbial
resistance so far, several studies have
described the antioxidant properties of
medicinal fruit juices which are rich in
phenolic components. Natural antioxidant
mainly comes from plants in the form of
phenolic compounds such as a flavonoid,
phenolic acids, tocopherols, etc.'
Flavonoids are hydroxylated phenolic
substances known to be synthesized by
plants in response to microbial infection
and they have been found to be microbial
substances against wide arrange of
microorganisms invitro, their activity is
probably due to their ability to made
a complex with bacterial cell wall.® This
study suggested that 50% of citrus fruit
juices have a potential antimicrobial effect
against selected enteric pathogens
especially E. faecalis. According to this
study, we can use fresh lemon juice as a
compensating chemical irrigation solution.

This result is comparable to those found
by Sudhir, Devendra, and Vijay."® Green
tea polyphenols are preferred over the
traditional root canals irrigants due to their
curative properties such as anti-oxidant,
anti-inflammatory, and radical scavenging
activities also its rich in citric acid which
helps in removing the smear layer. It is
chelating property make it an effective
alternative to sodium hypochlorite.”’ In
the present study, green tea polyphenol
showed significant antibacterial activity
against E. faecalis. This result agrees
with Al- Azzawi, but this percent of green
tea has the lowest value of antibacterial
effects in comparison to present solutions
this results may be due to a low percent
of green tea in solution or may be due
to a mistake in application procedures.®
Salvadorapersicais can be used as
irrigation solution in endodontic treatment

because it contains tri -methylamine,
salvodorime chloride and fluoride in
a large amount, which acts as

antibacterial especially E. faecalis, also
salvadorapersica antimicrobial efficacies
being increases by increasing the percent
up to 10%."®" In the present study,
we can decide that possible use of
salvadorapersica extract solution 10% as
the substitute to NaOCI in irrigation during
endodontic treatment.

Conclusion

We can use herbal extract (10% siwak,
50% lemon juice, and 10% green tea) as
a possible irrigant solution to disinfect
the root canal system especially against
Enterococcus faecalis during endodontic
treatment, but increasing the percentage
of these irrigant solutions need further
studies.

Competing interests
The authors declare that they have no
competing interests.

References

1. Al- Azzawi AJ. The antibacterial effect of herbal
alternative, green tea and salvadorapersica
(siwak) extracts on Enterococcus faecalis.

370



The antibacterial effect of 10% Salvadorapersica ....... Zanco J. Med. Sci., Vol. 22, No. (3), December, 2018
https://doi.org/10.15218/zjms.2018.047

J Bagh 2015; 27(2):1-5. 17. Sahni A, Chandak MG. Herbal usage in root
2. Paul J. Recent trends in irrigation in endodontics. canal irrigation: A review. Int J Dent Health Sci
Int J Microbial 2014; 3(12):941-52. 2015; 2(1):76-82.
3. Jain P, Manish R. Role of herbs in root canal 18. Al- Sabawi NAK, AL-Sheikhabdal AK,
irrigation: A review. JPBS 2014; 9(2):6-10. Taha MY.The antimicrobial activity ion of
4. Khan R. Antimicrobial activity of five herbal salvadorapersica solution (Miswak- Siwak) as
extracts against multi drug resistant (MDR) strain root canal irrigant. University of Sharjah Journal
of bacteria and fungus of clinical origin. Molecules of Pure and Applied Sciences 2007; 4(3):69-91.
2009; 14(2):586-97. 19. Kandaswamy D, Venkateshbabu N, Gogulnath
5. Prabhakar J, Senthilkumar M, Priya MS. D, Kindo AJ. Dentinal tubule disinfection with 2%
Evaluation of antimicrobial efficacy of herbal chlorexidine gel, propolis, morindacitrifolia juice,
alternatives (Triphala and Green tea poly 2% povidiniodin and calcium hydroxid. Int Endod
phenols) MTAD and 5% sodium hypochloride J 2010; 43:419-23.

against Enterococcus faecalis biofilm formed on
tooth substrate: An invitro study. J Endod 2010;
36:83-6.

6. Bansode DS, Charan MD. Studies on antimicrobial
activity and phytochemical analysis of citrus
fruit juice against selected enteric pathogen. IRJD
2012; 3(11):122-6.

7. Dimic GR, Tanakov SD, Jovanov OO.
Antibacterial activity of lemon, caraway and
basil extracts on listeria ssp. APTEFF 2012;
43:239-46.

8. Avwioro G, Lyiola S, Aghoghorwia B. Histological
and biochemical markers of the liver wistar rat on
subchronic oral administration of green tea. North
AMJ Med Sci 2010; 2(8):376—80.

9. Al-NidawiA. Effect of siwak extracts on mutans
streptococci, in comparison to selected
antimicrobial agents (in-vitro and in vivo study).
M.Sc. Thesis, Department of preventive Dentistry,
College of Dentistry, University of Bagdad; 2004.

10. Maheshwari N. Clinical Microbiology and
Parasitology (for DMLT students). 2"ed. aypee
Brothers Medical Publishers; 2008. P. 111-3.

11. Hulsmann M, Heckendirff M, Lennon A.
Chelating agents in root canal treatment: mode
of action and indications for their use. Int Endod
J 2003; 36:810-30.

12. Gomes BP, Ferraz CC, Vianna ME. Invitro
antimicrobial activity of several concentrations
of sodium hypochloride (NaOCIl) and
chlorhexidinegluconat in the elimination of
Enterococcus faecalis. Int Endod J 2001; 34:424—
8.

13. Berber VB, Gomes BP, Sena NT.
Efficacy of various concentration of NaOCl and
instrumentation techniques in reducing E. faecalis
with in root canals and dentinal tubules.
Int Endod J 2006; 39:10-7.

14. Duntner J, Mines P, Anderson A. Irrigation trends
among American Association of Endodontic
Members. A web based survey. J Endod 2012;
38(1):37-40.

15. Ali SS, Kasoju N, Luthra A. Herbs as source of
antioxidant. Food Res Int 2008; 41:1-5.

16. Sudhir K, Devendra S Vijay K. Evaluation
the antibacterial activity of plant extracts
against bacterial pathogens. JDDT 2012; 2(4):82
-5.

371




<<

  /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

  /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



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /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 <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /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



