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fermentation is also used as a condiment in various cur-
ries. The shelf-life of bastenga is up to 2 years, with
proper measures of handling the shoots while fermenting.
The Ao Naga tribe believes that use of hands should be
avoided while fermenting; alternatively a spoon could be
used. Also, the local people believe that only an expert
should be involved in processing the bamboo shoots as
the quality of the product may degrade or cause spoilage
(oxidation) due to careless handling. The locals believe
that bastenga has properties that neutralizes certain aller-
gens that may be present while cooking; however, exces-
sive use leads to stomach ailments owing to its acidic
nature. The brine/juice is used as a stimulant to treat bee
stings.

‘Generous heart, generous plate’ is the story of every
Naga kitchen. Bastenga marks its popularity in the tribal
homes, which is evident by the markets that continue to
thrive in the region. The overlapping of traditional
methods of preparation among the various tribes could be
due to the availability of similar resources in the region.
However, the selective taste on traditional gastronomy
contributes to strengthening culinary culture and fermen-
tation techniques in Nagaland.
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The growth of Actinobacteria was evaluated in a new
modified nutrient agar media (MNA) supplemented
with 1% sodium chloride (NaCl) and compared with
the universally accepted media which are under regu-
lar use. Thirteen different Actinobacterial isolates
were evaluated for their growth in both solid and liq-
uid media in MNA along with four regularly used me-
dia ISP-2, kenknight, starch casein and nutrient
media. Results indicated that eight isolates (Strepto-
myces bulli, Streptomyces griseorubens, Streptomyces
viridobrunneus, Streptomyces A3, Streptomyces AT,
Streptomyces All, Streptomyces A12 and Streptomyces
A13), out of thirteen isolates could grow significantly
faster on MNA compared with other solid agar media.
Similarly, growth in liquid media recorded by optical
density (OD) indicated that three isolates (S. griseoru-
bens, S. viridobrunneus and A7) showed significantly
higher OD followed by ISP-2, nutrient, starch casein
and kenknight broth after seven days of incubation.
All the isolates except S. viridobrunneus and Strepto-
myces A12 could tolerate NaCl concentration upto 6%
in liquid modified nutrient broth. The present study
showed that Actinobacteria can be successfully grown
faster with full pigmentation at 1% NaCl concentra-
tion and they can tolerate up to 5% NaCl concentra-
tion, in the new proposed MNA media.

Keywords: Actinobacteria, modified nutrient
media, optical density, sodium chloride.
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PREPARATION of suitable culture medium is one of the
prerequisites to study microorganisms and for their com-
mercial exploitation. Selection of the medium is essential
for isolation and multiplication. Bacterial media can be
simple or complex synthetic media, where they vary in
nutritional make-up. Different microorganisms thrive at
different environments and have variety of growth re-
quirements — like pH, osmotic conditions, nutrients and
temperature. Due to lack of sufficient variability of media
composition, replication of the exact environmental con-
ditions in the laboratory and in commercial multiplication
is difficult'. Several selective and differential media have
been formulated, with varying components that differen-
tiate one group of organism from another, for example,
MacConkey Agar and Blood Agar. Supplementing with
additional specific components, alternative media were
prepared to help in further selective culturing of bacteria.
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For example, for cultivating mycobacteria, Petergnani
medium and Dorset medium are used. Dorset medium
consists of egg white and egg yolk and a solution of
sodium chloride (NaCl)>. Essentially, life is connected
with the growth phenomenon which can be viewed scien-
tifically by cellular level underlying increase in length,
volume, division and replication. On the other hand,
growth phenomenon can be viewed with the increase in
number of individuals which indicates the population
size’. For any commercial production of cultures, surviv-
al and uninterrupted growth is essential. This depends
upon an adequate supply of nutrients and a favourable
growth environment’. Actinobacteria are group of micro-
organisms which are slow growing and need complex
media for their growth and cultivation. The usual recom-
mended media for cultivation of Actinobacteria are Inter-
national Streptomyces Project (ISP) media, kenknight
media (KK) and starch casein agar (SCA) media. Actino-
bacteria are grown on commercial scale for the produc-
tion of antibiotics. Their exploitation in agriculture as
growth promoters and nutrient mobilizers is also on the
rise. Recently, it was reported that these Actinobacteria
also produce plant growth promoting attributes™® such as
plant growth hormones (IAA and GA;), phosphate solubi-
lization, siderophore production and chitin degrading ac-
tivity. Hence, they found profound use in industrial
production. However, one of the drawbacks in Actinobac-
terial cultivation is its slow growth and need of complex
compounds in traces for which media preparation is time
consuming. At present nutrient agar a basic culture
medium is in use for the cultivation of bacteria. Its use in
Actinobacteria multiplication is not available. Reports
however, are available on the growth of Actinobacteria
on complex media. Hence, the present study was initiated
to find alternative simple media which provides basic
nutrients for faster growth of Actinobacteria.

Thirteen different Actinobacteria isolates were col-
lected from the culture repository of the Soil Microbiology
Lab, Division of Soil Science and Agricultural Chemi-
stry, ICAR-Indian Institute of Horticultural Research,
Bengaluru, India for this study. Among these, three were
in use as biofertilizer consortium, viz. Streptomyces bulli,
Streptomyces griseorubens and Streptomyces viridobrun-
neus, and ten were new Streptomyces isolates (A1-A7
and A11-A13).

Five media were tested for comparative studies on
growth of Actinobacteria. Among the five media, nutrient
agar media (NA) and four commonly used media namely
ISP media, KK media, SCA media were tested for com-
parison studies, the composition of which are provided in
Table 1.

A test media was prepared with modification in the
composition of basic nutrient agar (MNA). The ingre-
dients added in MNA media per 100 ml are as follows:
Peptone — 0.5 g; yeast extract — 0.3 g; NaCl — 1%. The
composition of MNA media was modified by replacing
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beef extract with yeast extract and increased the NaCl
concentration from 0.5% to 1.0%. The pH was adjusted to
7.0.

The growth of thirteen Actinobacterial isolates were
tested in vitro in both liquid and solid agar medium. The
experiment was conducted in two replications. In agar
plate assay, a loopful culture of Actinobacteria (24 h old)
was streaked on all the five media plates and incubated at
30°C for 48 h and the growth was assessed. In liquid
broth assay, a well grown loopful culture of Actinobacte-
ria was inoculated aseptically into 100 ml flasks contain-
ing 50 ml of respective media and incubated at room
temperature for seven days. The cultures were also as-
sessed for salt (NaCl) tolerance on modified nutrient
broth by inoculating cultures at different concentrations
of NaCl (2%, 3.0%, 4.0%, 5.0% and 6.0%) and the toler-
ance was assessed based on the growth of cultures after
seven days of inoculation.

After seven days of incubation, the thick mat of culture
broth was first sonicated (PCi Analytics, 5S00F) to obtain
a uniform suspension of Actinobacterial growth. Then
this clear and uniform suspension was taken in clean
cuvettes and its optical density (OD) was measured at
600 nm (ODgy) by UV-VIS spectrophotometer. The
ODggo values were recorded in inoculated and uninocu-
lated flasks.

The results on the growth of Actinobacteria on differ-
ent media, viz. MNA, ISP-2, SCA, KK and NA are pre-
sented in Table 2. After 72 h of incubation, eight isolates,

Table 1. Formulation and composition of the media
gl
ISP-2 media
Dextrose 4.0
Yeast extract 4.0
Malt extract 10.0
Agar 20.0
pH 7.0
Kenknight Agar
Dextrose 1.0
KH,PO, 1.1
NaNO; 0.1
KC1 0.1
MgSO, 0.1
Agar 20.0
pH 7.0
Starch Casein Agar
Soluble Starch 10.0
Casein 1.0
Agar 20.0
pH 7.0
Nutrient agar
Peptone 5.0
Beef Extract 3.0
NaCl 5.0
Agar 20.0
pH 7.0
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Table 2. Growth of Actinobacteria on different media
Growth of Actinobacterial isolates
Strepto- Strep- Strep- Strepto- Strepto- Strepto-

Different Physical myces Streptomyces Streptomyces tomyces ~ tomyces myces myces myces
media state of media bulli griseorubens viridobrunneus A3 A7 All Al2 Al3
MNA Solid agar A+ 4+ A+ ++++ ++++ 4+ 4+ ++

Liquid broth ++ ++ -+t ++++ 40 +++ ++++ +++
ISP-2 Solid agar ++ ++ ++ +++ ++ +++ 4+ ++

Liquid broth + + ++ -+ ++ ++ + 4+
KK Solid agar ++ + ++ ++ ++ + + +

Liquid broth +++ +++ ++ ++ ++ +++ -+ ++
SCA Solid agar ++ + ++ + + _ + _

Liquid broth o+ + +++ - ++ ++ ++ +
NA Solid agar - - + ot T+ F++ +++ ++

Liquid broth + + ++ -+ +++ +++ -+ ++

++++, Excellent; +++, Good; ++, Medium; +, Normal; —, No growth.
“Retained green colour of respective culture; "Retained brown colour of respective culture.

Figure 1.

Cultural characteristics of the Actinobacteria grown on new (MNA) medium for 48 h at 30°C. (Note:

Brown pigment production by Streptomyces A7 isolate was observed only on MNA plate.)

Figure 2. Growth of the isolate Streptomyces A7 in different media
broth after 4 days at 30°C. (Note: Brown pigment production by A7
isolate was observed only in MNA broth.)

viz. S. bulli, S. griseorubens, S. viridobrunneus, Strepto-
myces A3, Streptomyces A’l, Streptomyces All, Strepto-
myces A12 and Streptomyces A13, were able to grow
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well on MNA, ISP-2 and KK agar media compared with
SCA and NA media. Further, all the three commercial
cultures (S. bulli, S. griseorubens and S. viridobrunneus)
grew well within 24 h on MNA, whereas the same cul-
tures took 48 h to attain similar growth on commonly
used KK agar for mass production. Seven isolates recorded
excellent growth in MNA plates and medium growth in
one isolate (Streptomyces A13) compared with any other
tested media (Figure 1). The remaining five isolates
showed growth only in MNA plates and no growth in any
of the other tested media (data not shown).

Significant growth of Actinobacterial cultures (Strep-
tomyces A3, Streptomyces A’l, Streptomyces All, Strep-
tomyces Al12 and Streptomyces Al13) was observed in
MNA liquid media followed by ISP-2 and KK agar media
(Figure 2). Eight isolates showed good turbid growth
in MNA liquid broth during the incubation period.

CURRENT SCIENCE, VOL. 120, NO. 4, 25 FEBRUARY 2021
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Table 3. Tolerance of Actinobacterial cultures to different NaCl concentrations on modified nutrient broth

Actinobacteria NaCl 2% NaCl 3% NaCl 4% NaCl 5% NaCl 6%
S. bulli o+ -+ +++ ++ +
S. griseorubens 4+ -+ +++ + +
S. viridobrunneus A+t e ++ + _
Streptomyces A3 ++++ -+ +++ ++ +
Streptomyces A7 -+ +++ ++ ++ +
Streptomyces A1l +++ +++ ++ + _
Streptomyces A12 4+ -+ +++ ++ +
Streptomyces A13 +++ +++ ++ ++ +

Data shown is the result of two replications.

++++, Excellent; +++, Good; ++, Medium; +, Normal; —, No growth.

Figure 3. Growth of the Actinobacteria in new MNA liquid broth
after 4 days at 30°C.

BMNB BISP-2 OKKB BSCB EBNB

Growth at OD 600 nm

S.b S.g S.v A3 AT All Al2 Al3
Actinobacterial cultures

Figure 4. Effect of new modified nutrient agar on Actinobacterial
growth.

Interestingly, cultures of S. viridobrunneus and Strepto-
myces A7 could retain the colony colour of green and
brown respectively, which was absent in other media
broth (Table 2). The production of dark brown pigmenta-
tion in Streptomyces A7 inoculated in new MNA broth
was intense which was completely absent in other media
broth (Figures 2 and 3). The commercial cultures S. bulli
and S. griseorubens showed no growth in nutrient
agar whereas All and A13 did not grow on SCA media
(Table 2).

Tolerance of Actinobacterial cultures at different con-
centrations of NaCl (Table 3) showed that the commer-
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cialized cultures of S. bulli, S. griseorubens and other
Streptomyces spp., like Streptomyces A3, Streptomyces
A7, Streptomyces Al2 and Streptomyces Al13 could
tolerate NaCl concentration up to 6%, whereas S. virido-
brunneus and Streptomyces A11 could tolerate NaCl con-
centration upto 5% on MNA broth.

Actinobacterial culture growth measured spectropho-
tometrically after seven days of incubation, showed vari-
able ODggo values (Figure 4). Among the eight isolates
grown in MNA broth, three cultures of S. griseorubens,
S. viridobrunneus and Streptomyces A7 recorded signifi-
cantly higher ODggy values of 0.82, 0.57 and 0.70 com-
pared with other media. Whereas the cultures S. bulli
(1.02) and Streptomyces A13 (1.36) also showed signifi-
cantly higher ODgoy when compared with other media
except in ISP-2 media (Figure 4). The lowest ODgq, were
recorded in cultures grown on nutrient broth, kenknight
and starch casein broth.

The new modified nutrient agar media (MNA) recorded
good growth within relatively short time in terms of opti-
cal densities and visible growth indicating that the new
media is most suited for the growth of these Actinobacte-
ria. It was also found that the rapid growth observed in
the MNA medium might be due to the increased concen-
tration of NaCl (1%) which explains the need of sodium
requirement for Actinobacterial growth. Similar observa-
tions were made by some researchers with respect to
sodium requirement for bacterial and Actinobacterial
growth’”. Sistrom’ observed the rapid growth of Rho-
dopseudomonas spheroides after adding a little NaCl to
the medium containing an artificial mixture of amino
acids. MacLeod et al.* mentioned that two of the non-
marine bacteria examined by him required sodium. Some
of the earlier studies on the beneficial effect of sodium on
the growth of Bacillus subtilis' and Escherichia coli'
were difficult to evaluate because of the complexity of
the basal media used. Among the blue—green algae, spe-
cies of Synechococcus, Chroococcus and Oscillatoria""
and Anacystis and Anabaena'> have been shown to require
sodium for growth. The same is probably true for Micro-
cystis aeruginosa. In our study Actinobacterial cultures
showed optimum growth at 1% NaCl concentration and
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exhibited tolerance up to 6% concentration. Similarly,
studies on marine Actinomycete Streptomyces rochei
(MTCC 10109) showed optimum growth at 2% NaCl'*,
but exhibited maximum tolerance up to 6% NaCl. Al-
though, Actinomycetes can use variety of organic
nutrients, often special media are preferable'’. Similar
studies by Bhave et al.'® on isolate of Streptomyces radi-
opugnans strain MTCC5447 from Antarctica soil showed
the requirement of NaCl up to 3% (w/v) for its proper
growth. Recent work by Manal'’ on isolation of halophilic
Actinobacteria on a new starch, glucose, yeast extract
(SGY) media supplemented with 10% NaCl reported
highest growth within short period of incubation when
compared to other traditionally used culture media. Simi-
larly the new MNA media developed and tested in this
study also proved effective for growth and multiplication
of Actinobacterial cultures.

The present study revealed that the components in new
MNA medium enhanced and stimulated the growth of
Actinobacteria under increased NaCl concentration (1%)
in relatively short period of time (2448 h), with high
amount of growth compared to other media (ISP-2, KK
agar, SCA and NA media). Hence, the new MNA
medium can be used as an alternative to the traditional
media for both laboratory studies and for commercial
production.

1. Basu, S., Bose, C., Das, N., Das, D., Pal, M. and Khurana, S.,
Evolution of bacterial and fungal growth media. Bioinformation,
2015, 11, 182-184.

2. Wasas, A. D. et al., Use of Dorset egg medium for maintenance
and transport of Neisseria menigitidis and Haemophilus influenzae
type b. J. Clin. Microbiol., 1999, 37, 2045.

3. Widdel, F., Theory and measurement of bacterial
Grundpraktikum Mikrobiologie, 2010, 4, 1-11.

4. Cappuccino, J. C. and Sherman, N., Microbiology — A Laboratory
Manual, Longman, USA, 1999, 4th edn.

5. Poovarasan, S., Mohandas, S., Panneerselvam, P., Saritha, B. and
Ajay, K. M., Mycorrhizae colonizing actinomycetes promote plant
growth and control bacterial blight disease of pomegranate (Puni-
cagranatum L. cv Bhagwa). Crop Prot., 2013, 53, 175-181.

growth.

6. Mohandas, S., Poovarasan, S., Panneerselvam, P., Saritha, B.,
Upreti, K. K., Ranveerkamal and Sita, T., Guava (Psidiumguajava
L.) rhizosphere Glomus mosseae spores harboractinomycetes with
growth promoting and antifungal attributes. Sci. Hortic., 2013,
150, 371-376.

7. Lipman, C. B., Toxic and antagonistic effects of salts as related to
ammonification by Bacillus subtiilis. Bot. Gaz., 1909, 48, 105—
1425.

8. MacLeod, R. A., Onofrey, E. and Norris, M. E., Nutrition and
metabolism of marine bacteria. I. Survey of nutritional require-
ments. J. Bacteriol., 1954, 68(6), 680—686.

9. Sistrom, W. R., A requirement for sodium in the growth of Rho-
dopseudomonas spheroids. J. Gen. Microbiol., 1960, 22, 778-785.

10. Holm, G. E. and Sherman, J. M., Salt effects in bacterial growth. I.
Preliminary investigation. J. Bacteriol., 1921, 6(6), 511-519.

11. Allen, M. B., The cultivation of Myxophyceae. Arch. Microbiol.,
1952, 17, 34-53.

12. Kratz, W. A. and Myers, J., Nutrition and growth of several blue-
green algae. Am. J. Bot., 1955, 42, 282-287.

13. Gerloff, G. C., Fitzgerald, G. P. and Skoog, F., The minimal nutri-
tion of Microcystis aeruginosa. Am. J. Bot., 1952, 39, 26-32.

14. Reddy, N. G., Ramakrishna, D. P. N. and Raja Gopal, S. V., A
morphological, physiological and biochemical studies of marine
Streptomyces rochei (MTCC 10109) showing antagonistic activity
against selective human pathogenic microorganisms. Asian J. Biol.
Sci., 2011, 4, 1-14.

15. Sultan, M. Z., Khatune, N. A., Sathi, Z. S., Bhuiyan, M. S. A. and
Sadik, G. M., In vitro antibacterial activity of an active metabolite
isolated from Streptomyces species. Biotechnology (Faisalabad),
2002, 1, 100-106.

16. Bhave, S. V., Shanbhag, P. V., Sonawane, S. K., Parab, R. R. and
Mahajan, G. B., Isolation and characterization of halotolerant
Streptomyces radiopugnans from Antarctica soil. Letts. Appl.
Microbiol., 2013, 56, 348-355.

17. Manal, J. K., A new medium for the isolation and enrichment of
halophilic actinobacteria. Life Sci. J., 2016, 13(1), 65-71.

ACKNOWLEDGEMENTS. We thank the National Co-ordinator and
Project Investigator, ICAR-Network on ‘Management of Micronutrient
in Horticultural Crops’ for funding the project.

Received 3 October 2019; revised accepted 17 November 2020

doi: 10.18520/cs/v120/i4/718-722

722

CURRENT SCIENCE, VOL. 120, NO. 4, 25 FEBRUARY 2021




<<
  /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 /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


