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ABSTRACT A liquid culture was fermented using Phellinus linteus mycelium, and 5 fractions were isolated to evaluate
the possibility of using them as postbiotic ingredients. The fractions isolated were: Hot-water extract (PL-HW) from
whole liquid culture, crude polysaccharide (PL-CP) from PL-HW by ethanol (EtOH) precipitation, hot-water extract
(PM-HW) from isolated mycelia, crude polysaccharide (PM-CP) from PM-HW, and exopolysaccharide (EPS) from
culture supernatant by EtOH precipitation. Innate immunostimulating activity using the RAW 264.7 cell line showed
that EPS induced the most effective production of tumor necrosis factor-alpha (TNF-a), monocyte chemoattractant
protein-1 (MCP-1), interleukin-6 (IL-6), and nitric oxide. In addition, adaptive immunostimulating activity using spleno-
cytes isolated from C3H/HeN mice revealed that PL-HW, PM-HW, and EPS induced prominent splenocyte proliferation.
Specifically, EPS stimulated the production of Thl-activated cytokines such as TNF-a and interferon-gamma (IFN-y)
in splenocytes, suggesting its effectiveness in cell-mediated adaptive immune activation. General chemical analysis
showed that the immunostimulatory EPS was composed of neutral sugar (90.2%), uronic acid (6.1%), protein (1.2%),
and polyphenols (2.5%). Component sugar analysis indicated that EPS was composed of a high proportion of glucose
(94.9%), and small amounts of mannose (3.8%), galactose (0.9%), and glucuronic acid (0.4%). In conclusion, it was
confirmed that glucan-type exopolysaccharide fractionated from the culture supernatant of the P. linteus mycelium
can promote both innate and adaptive immune cell stimulation.
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Liquid culture by Phellinus linteus mycelium

—Heating (121°C, 60min)
Hot-water extract from whole liquid culture (PL-HW)

— EtOH precipitation

— Centrifugation (7,000 rpm, 10min)

Precipitate

Crude polysaccharide (PL-CP)

Fig. 1. Fractionation of liquid culture by Phellinus linteus mycelium.

F23(Korean Cell Line Bank, Seoul, Korea)oll Al ]
1901, 10% fatal bovine serum(Gibco, Waltham, MA,
USA)¥ 1% penicillin-streptomycin(GenDEPOT, Katy,
TX, USA)E #7138k Dulbecco’s modified Eagle medium
(DMEM; Hyclone, San Angelo, TX, USA) v} =] ol A ulj <k
st AlEFE= 37°C, 5% COx 710] A5 = vl

24 v 21
— Centrifugation (7,000 rpm, 10min)
Mycelium Supernatant
‘—Heating (121"C, 60min) ‘—EtOH precipitation
Hot-water extract from mycelium (PM-HW) Exopolysaccharide (EPS)
—EtOH precipitation
— Centrifugation (7,000 rpm, 10min)
Precipitate
Crude polysaccharide (PM-CP)
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diphenyltetrazolium bromide(Invitrogen, Eugene, OR,
USA) €48 100 pl #F3ke] 30%7F wjFstaL, o] 3 di-
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LPS)E 154 dhegole] 74 E4=E, AW vhg
9 #4 cytokine & WEIE Aow
B 5o} 9o (Park %, 2019), 1 ug/mL XA &4
Z7(NC, 0.9 ng/mL) thH] 26.9 ng/mL(28.7¥])2] FA
x%oi_n__/]zﬂ- TNF- a/@)ﬂ o] ﬂogo}\ 5Z p‘JLt
5003} 1,000 pg/mLe] & ]H NC tjz" EHH] FAAL
2 93 TNF-a AA-so] ¥ AcHFig. 2B). WA, PL
o] d4FEE(PL-HW)2 NC ﬂJZ?L thH] 1.49}F 4.2 ng/
mL(l 5%} 4.500)9] FAASRE Fojg ATl AN
, PL-HWO] 4 A& g A9 2=o0d I3+(PL-
CP)—O— Y T4 NC 2T EHH] 4.6 9.9 ng/mL(4.9
9} 10.6¥1)7} 5718 TNF-a A% ElWic} PLEY-H
e E fAHA Y] deFEEdd PM—HW—; NC iz v
1.0% 1.4 ng/mL(1.13%} 1.5¥1)¢] TNF-a A& Hof 2
2}ol & Holx] o) FA AALS B 2AE 29
g7 (PM-CP)2 PM-HWHUT =74 Fxl¥ 563 13.3
ng/mL(6.0% 14.2v)¢] B/ 55 vebith. E3h, PL25F
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Fig. 2. Macrophage stimulating activity of fraction from liquid
culture by Phellinus linteus mycelium. RAW 264.7 cells were
treated with each fraction for 24 h, and (A) cell viability and
production of immunostimulatory mediators, including (B) TNF-
a, (C) MCP-1, (D) IL-6, and (E) NO were evaluated. Only saline
and lipopolysaccharide (LPS, 1 pg/mL) were used as negative
(NC) and positive control, respectively. Results are expressed as
mean+SD of three independent tests in triplicate. Asterisks mean
a significant difference between NC group and each group by
Student’s t-test. "P<0.05, *P<0.01, **P<0.001. PL-HW: hot-water
extract from whole liquid culture (including mycelium), PL-CP:
crude polysaccharide from PL-HW by EtOH precipitation, PM-
HW: hot-water extract from isolated mycelium, PM-CP: crude
polysaccharide from PM-HW, EPS: exopolysaccharide from cul-
ture supernatant by EtOH precipitation.
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Fig. 3. Splenocyte proliferation of fraction from liquid culture
by Phellinus linteus mycelium. Splenocytes were isolated from
C3H/HeN mice. The splenocytes were treated with each fraction
for 48 h, and proliferation was estimated. Only medium and lipo-
polysaccharide (LPS, 1 pg/mL) were used as negative (NC) and
positive controls, respectively. Results are expressed as meant+
SD of three independent tests in triplicate. Asterisks mean a
significant difference between NC group and each group by
Student’s t-test. ‘P<0.05, ~P<0.01, ~ P<0.001. PL-HW: hot-wa-
ter extract from whole 11qu1d culture (including mycelium), PL-
CP: crude polysaccharide from PL-HW by EtOH precipitation,
PM-HW: hot-water extract from isolated mycelium, PM-CP:
crude polysaccharide from PM-HW, EPS: exopolysaccharide
from culture supernatant by EtOH precipitation.
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Fig. 4. TNF-a (A) and IFN-y (B) production from C3H/HeN mice-splenocytes by fraction from liquid culture by Phellinus linteus
mycelium. Splenocytes were treated with each fraction for 48 h, and production was estimated. Only medium and lipopolysaccharide
(LPS, 1 pg/mL) were used as negative (NC) and positive controls, respectively. Results are expressed as mean=SD of three independent
tests in triplicate. Asterisks mean significant difference between NC group and each group by Student’s t-test. "P<0.05, "' P<0.01,
" P<0.001. PL-HW: hot-water extract from whole liquid culture (including mycelium), PL-CP: crude polysaccharide from PL-HW
by EtOH precipitation, PM-HW: hot-water extract from isolated mycelium, PM-CP: crude polysaccharide from PM-HW, EPS: exopoly-
saccharide from culture supernatant by EtOH precipitation.

Table 1. General chemical analysis of various fractions from liquid culture by Phellinus linteus mycelium (%)
Sample PL-HW" PL-CP PM-HW PM-CP EPS
Yield? 13.2 14.4 17.2 16.2 39.6
Neutral sugar 90.442.5 85.0+10.3" 90.0+3.7° 87.3+4.1° 90.2+6.1°
Uronic acid 5.2+0.3" 6.3+0.3" 5.3+0.5" 5.7+0.1° 6.1+0.4°
Protein 0.9+0.0° 4.1+0.3° 1.2+0.1™ 4.0+0.8° 1.240.0°
Polyphenol 3.5+0.3 4.6+0.2° 3.440.3° 3.0+0.1° 2.540.1°

YPL-HW: hot-water extract from whole liquid culture (including mycelium), PL-CP: crude polysaccharide from PL-HW by EtOH
precipitation, PM-HW: hot-water extract from isolated mycelium, PM-CP: crude polysaccharide from PM-HW, EPS: exopolysaccha-
ride from culture supernatant by EtOH precipitation.

2Yield (%) was calculated against the liquid fermentation.

YAl results are expressed as mean+SD for three independent experiments. Different letters within a column are significantly different
(P<0.05) by Duncan’s multiple range test.
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2 o} Table 2. Component sugar analysis of immunostimulatory frac-
= tion from liquid culture by Phellinus linteus mycelium
Component sugar (mol %)
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A HPL-HW: 90.4%, PL-CP: 85.0%, PM-HW: 90.0%, olucuronic acid 0.40.1
_ u -
PM-CP: 87.3% ¥ EPS: 90.2%)°] 7} =2 =& B3 Glucose 94.9+0.1
a1, 2 3(5.2~6.3%) % S A(0.9~4.1%) A% Y Galactose 0.9£0.0
of Q= Ao ATk B, F Felvl FAE PL- Xylose -
Arabi -
HW 3.5%, PL-CP 4.6%, PM-HW 3.4%, PM-CP 3.0% Fucse | _

) 5l aro. 5 5) 1 i°]
9 EPSoll A 2.5%°] %S Hol &4 i<l EPS E&% YEPS: exopolysaccharide from culture supernatant by EtOH
RE FAHRA fFo)F oz & Afo]S Ho|A|= &) 3 precipitation.

-



26 AE -3

o
o?.i
FLO
i
E

A AT Hu 5(2015)9] Ao = Clitocybe maxima
g EPS7F WY Ao 23 98S st Huglon,
A wl gl {28 EPSoll+ glucan, mannan % man-
noglucans X 3tel= dHE fFdle ASZ HaHo
217] ol (Baker &, 2008), F% & <d79] &4 FE
EPS &9 g8st 25 19 317] $138] column separa—
tion, methylation % mass spectrometryS %3k %4
el tig A7 2aF FAoR AlmEh

2 o

E2EnPO| QYA AR B8 7V HUVSt Ay Phellinus
linteus TAHA 23] iy NA vl 5F2 A8
(HA HaE dTFFEE PL— W, 9 dEaE d5FE
o] FAFA: PL—C ,iF % 5

AT 2SS % 7PL é‘ﬂr EPS7} V& %%& TNF-a, MCP-
1, IL-6 % NO9| B e fri=shs A= yebdtt vk
v 2o 2 HE 2% primary splenocyteE o] &3 4
W AlE 24 H7helA, PL-HW, PM-HW % EPS7}
T v AE 2 G4E FEEE Ao ®E YERT
3], EPS+ primary splenocyteoﬂ A Thl &d Ao &7}
Q] TNF-a2} IFN-Y9] ABALS fox oz ZEXA|7Io s
"*1 AE-uf] A-gHe wkg & éﬁ]roﬂ a2 F dE5 A
o2 AIRFHY. I E BAET, &4 AlEQ EPSE
F/393(90.2%), A 2(6.1%), EHE(1.2%) 2 E2d9=
(2.5%)°] 24L& 7= AoR gl on, FATG
= =Yoo g o H&9 glucose(94 9%)9} Ao
mannose(3.8%), galactose(0.9%) ¥ glucuronic acid(0.4
P)E el Q= Ao E YElT A2 o2 vk A+
Sdo 7 EE BaH EPS+ glucan® =415 g1d 4= 9
o, AHHS W HAEHAA L] A= £ 5 Y&
[e) [ox]

L4 e

po)
o
ft
il

B owRe 20208 AEEE AESY SYAYRESY

e orgeh AN FAN S 2020-11-6).0.2
@ AR A%E|wesEsh (Pl e el ZHAE
o}

REFERENCES

Baker JR, Kim JS, Park SY. Composition and proposed structure
of a water-soluble glycan from the Keumsa Sangwhang mush-
room (Phellinus linteus). Fitoterapia. 2008. 79:345-350.

Blumenkrantz N, Asboe-Hansen G. New method for quantitative
determination of uronic acids. Anal Biochem. 1973. 54:484-
489.

i.)_ly‘
f
_>L
ofh
%x
o
X,
4=

#34

il

Bradford MM. A rapid and sensitive method for the quantitation
of microgram quantities of protein utilizing the principle of
protein-dye binding. Anal Biochem. 1976. 72:248-254.

Chen W, Tan H, Liu Q, Zheng X, Zhang H, Liu Y, et al. A
review: The bioactivities and pharmacological applications of
Phellinus linteus. Molecules. 2019. 24:1888. https://doi.org/
10.3390/molecules24101888

Chung BH, Seo HS, Kim HS, Woo SH, Cho YG. Antioxidant
and anticancer effects of fermentation vinegars with Phellinus
linteus, Inonotus obliquus, and Pleurotus ostreatus. Korean
J Med Crop Sci. 2010. 18:113-117.

Cuevas-Gonzalez PF, Liceaga AM, Aguilar-Toala JE. Postbiotics
and paraprobiotics: From concepts to applications. Food Res
Int. 2020. 136:109502. https://doi.org/10.1016/j.foodres.2020.
109502

DuBois M, Gilles KA, Hamilton JK, Rebers PA, Smith F. Colori-
metric method for determination of sugars and related sub-
stances. Anal Chem. 1956. 28:350-356.

Honda S, Akao E, Suzuki S, Okuda M, Kakehi K, Nakamura
J. High-performance liquid chromatography of reducing car-
bohydrates as strongly ultraviolet-absorbing and electroche-
mically sensitive 1-phenyl-3-methyl5-pyrazolone derivatives.
Anal Biochem. 1989. 180:351-357.

Hu SH, Cheung PCK, Hung RP, Chen YK, Wang JC, Chang
SJ. Antitumor and immunomodulating activities of exopoly-
saccharide produced by big cup culinary-medicinal mushroom
clitocybe maxima (higher basidiomycetes) in liquid sub-
merged culture. Int J Med Mushrooms. 2015. 17:891-901.

Huang GJ, Huang SS, Deng JS. Anti-inflammatory activities of
inotilone from Phellinus linteus through the inhibition of
MMP-9, NF-kB, and MAPK activation in vitro and in vivo.
PLoS One. 2012. 7:¢35922. https://doi.org/10.1371/journal.
pone.0035922

Hwang HJ, Kim SW, Lim JM, Joo JH, Kim HO, Kim HM,
et al. Hypoglycemic effect of crude exopolysaccharides pro-
duced by a medicinal mushroom Phellinus baumii in strepto-
zotocin-induced diabetic rats. Life Sci. 2005. 76:3069-3080.

Jiang P, Yuan L, Huang G, Wang X, Li X, Jiao L, et al. Structural
properities and immunoenhancement of an exopolysaccharide
produced by Phellinus pini. Int J Biol Macromol. 2016. 93:
566-571.

Kang BK, Kim KBWR, Ahn NK, Choi YU, Kim MJ, Park SW,
et al. Immuno-stimulating activities of skipjack tuna Katsu-
wonus pelamis cooking juice concentrates on mouse macro-
phages and spleen cells. Kor J Fish Aquat Sci. 2014. 47:776-
784.

Kim BY, Park SS. The concepts and applications of postbiotics
for the development of health functional food product. Curr
Top Lact Acid Bact Probiotics. 2021. 7:14-22.

Kim HM, Han SB, Oh GT, Kim YH, Hong DH, Hong ND,
et al. Stimulation of humoral and cell mediated immunity by
polysaccharide from mushroom Phellinus linteus. Int J Immu-
nopharmacol. 1996. 18:295-303.

Lee KH, Kwon HJ, Chun SS, Kim JH, Cho YJ, Cha WS. Biologi-
cal activities of extracts from Phellinus linteus. J Korean Soc
Appl Biol Chem. 2006. 49:298-303.

Lopez-Garcia J, Lehocky M, Humpoli¢ek P, Saha P. HaCaT ke-
ratinocyte response on antimicrobial atelocollagen substrates:
extent of cytotoxicity, cell viability and proliferation. J Funct
Biomater. 2014. 5:43-57.

Ma XK, Zhang H, Peterson EC, Chen L. Enhancing exopoly-
saccharide antioxidant formation and yield from Phellinus
species through medium optimization studies. Carbohydr Po-
lym. 2014. 107:214-220.



AT A @A AR R Wel 24 v 27

Marinova D, Ribarova F, Atanassova M. Total phenolics and
total flavonoids in Bulgaria fruits and vegetables. J Chem
Technol Metall. 2005. 40:255-260.

Moradi M, Kousheh SA, Almasi H, Alizadeh A, Guimaraes JT,
Yilmaz N, et al. Postbiotics produced by lactic acid bacteria:
The next frontier in food safety. Compr Rev Food Sci Food
Saf. 2020. 19:3390-3415.

Park EJ, Lee YS, Jeong HC, Lee SH, Lee HJ. Mitigation effects
of red Platycodon grandiflorum extract on lipopolysaccharide
— Induced inflammation in splenocytes isolated from mice.
J Nutr Health. 2019. 52:243-249.

Park HM, Hong JH. Immune-enhancing effects of polysaccha-
rides isolated from Phellinus linteus mycelium on Mori ramu-
lus. J Korean Soc Food Sci Nutr. 2017. 46:26-33.

Seo MIJ, Kang BW, Park JU, Kim MJ, Lee HH, Ryu EJ, et al.
Effect of black garlic extract on cytokine generation of mouse
spleen cells. J Life Sci. 2013. 23:63-68.

Shin HY, Kim H, Shin JY, Lee SJ, Yu KW. The physiological
activity of crude polysaccharide solvent extracted from herbal
medicine mixture. Korean J Food Nutr. 2021. 34:36-46.

Son SU, Shin KS. Immuno-stimulating and anti-metastatic activ-
ities of the polysaccharides isolated from Angelica gigas.
Korean J Food Sci Technol. 2021. 53:304-312.

Song YS, Kim SH, Sa JH, Jin C, Lim CJ, Park EH. Anti-angio-
genic, antioxidant and xanthine oxidase inhibition activities
of the mushroom Phellinus linteus. J Ethnopharmacol. 2003.
88:113-116.

Yu AR, Park HY, Choi IW, Park YK, Hong HD, Choi HD.
Immune enhancing effect of medicinal herb extracts on a
RAW 264.7 macrophage cell line. J Korean Soc Food Sci Nutr.
2012. 41:1521-1527.

Zotkiewicz J, Marzec A, Ruszczynski M, Feleszko W. Postbiot-
ics— A step beyond pre- and probiotics. Nutrients. 2020. 12:
2189. https://doi.org/10.3390/nul12082189




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


