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Synthesis of Poly-L-lysine and Its Structural Response to
Environmental pH
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Abstract Using L-lysine as raw material, Polylysine (PLL) was synthesized through four steps. The structures of
intermediums and the final product were confirmed by IR and 'H NMR. Furthermore, some key synthetic steps were
optimized in the process. On the basis, response ability to environmental pH of PLL structures was investigated by SEM and
circular dichroism spectra. Experimental results indicated that polypeptide structure of PLL has good response ability to pH of
environment. Under different pH conditions, distinct morphology was formed. Under acidic conditions, PLL presented a

specific coil conformation, whereas orderly pine needle was observed under alkaline conditions.
Keywords polylysine; N-carboxy-(N ‘-benzyloxycarbonyl)-L-lysine anhydride (NCA); synthesis; pH; response

2 FEM AR (PLL)VE D — P KR (¥ A 0 mT o g K
O, REYLEREN, BAT R AR S
AL o A AT (R 7 i R R S I A /N 1
FLMR, WAMARTRL. ] DA 40 N A £ T EA
A, DNk, TN TR TR 2 ke . A
ZULRE, JEPRIT 45710, PLL MUEER) NH, ThAEIEA(E
Pt RER I & 7R, 5 5 A s D)
E BT T, P AERCR IR S D, BT
TR AL AT ML TR K AR AR BE,  DAGEHEAN AL AR 2R
TR PR A, AT R R RHIE S R Ayt Y. 2
SRR IR (1 22 R4l h X 22 SR R K B 4 M HE BT
ASWATH EEA, 192 B IRAE ) T4 S I
T A B A0SR AR 52 3 601 H G T 2 R R & 1
DU LS R D RERSPE AR SARIE D, 1T HAE 2R BE i

* E-mail: han@njut.edu.cn

PR A AR M. JLT DA E R, ASCL LRl
Jgokl, WA . PR S BRI 4 PR
AR T 2 BEREIR, JEx e RO D R AT T
(R0 {122 T B B U B it 12ER s AN U B S 0
T 2B pH ZA1F N IBORES, FHXPLE
AT T A, X F PLL N T-2h e S & i B AT L4 (1
RO

1 SR5it1E
1.1 AREHERHL

R R B AR, TS RS B R
BT AN R TR N IS AT AR, 8 S
RV R AT, SRIGZIF. BA B 3] H brre
. AU 1 TR

Received January 25, 2013; revised March 15, 2013; published online April 9, 2013.

Project supported by the Postdoctoral Foundation of China (No. 20100481084).

r [ S5 4 (No. 20100481084) % il H .

Chin. J. Org. Chem. 2013, 33, 1769~1773

A ©2013 Chinese Chemical Society & SIOC, CAS

http://sioc-journal.cn/ 1769



BHLE MRILX
O
? N CI Cl Cl
HoN H CI cl
’ \_i)kOH o)k ?L
3 (1) CuS0,, 2—ClI b NH ~O
NH;-HCI —° NE AU LR - N T
L-3 BR R TR R Z-group . o
\ N AR S LT
N i %NHﬂoﬁ»
r %NH% (1) HCI (g) : n
[Oj 3 (2) HBr (g)
: %
NH NH,- HCI
z ez
NCAFZE
B 1 BRI O e
Figure 1 Synthetic route of PLL
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Table 1 Influence of amount of initiator on PLL molecular

weight
(M)/1] Nsp DP ity 18 M,
1:1 0.4668 158 23068
2501 0.8394 251 36646
100 © 1 0.8445 252 36844
150 1 1.9231 483 70585
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Figure 4 SEM images of PLL with different pH
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Figure 6 CD curve of PLL solution with different pH
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Figure 7 SEM images of PLL via freeze-drying with different
pH conditions
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TR AL, FHIEHT pH EIHE 3~5 200, A1k
HAOYUENTH, Ui g, CEEL A, BT
4% 25.6 g (90 mmol) N -Z-lys II, /=% 65.43%. m.p.
250~255 °‘C; 'H NMR (DMSO-dg, 500 MHz) &: 7.19~
7.37 (m, C¢Hs, 5H), 5.0 (s, PhCH,, 2H), 3.74 (t, J=6.3 Hz,
a-CH), 3.27~3.30 (m, ¢&CH,), 1.70~1.73 (m, CH,),
1.30~1.39 (m, &-CH, 1 §-CH,); IR (KBr) v: 3345 (s,
NH/OH)A! 1691 (s, ¥4 3k L) C=0)cem .
322 N-TF & A -L- B B PR -N- & BR BT [Lys(Z)-
NCA]# 5%,

FREX 4 g (14 mmol) I, JIIA 40 mL THF, 55 ‘C/Ki#t
T, ALY R EIER N 2 g (7 mmol) =< ) THF %
W, Z RSN 2 h, WHOEET RSS2 R gk
SRl — B AR, DA 2R 1I6 . TLC W RV
N RIEIE MIRGE, NN IE OB =T e, i g,
T, 93] 3.8 g (12 mmol) Lys(Z)-NCA (II), =%
89.7%. m.p. 98~101 ‘C; 'H NMR (CDCls, 500 MHz) ¢:
7.25~7.36 (m, C¢Hs), 6.29 (s, NH), 5.08~5.14 (s,
PhCHS,), 4.83 (brs, NH), 4.28 (t, J=5.5 Hz, a-CH), 3.17~
3.26 (m, &-CH,), 1.84~1.99 (m, f-CH,), 1.26~1.58 (m,
»-CH, #I 5-CH,); IR (KBr) v: 3342 (s, NH), 1856/1837/
1813 (s, NCA _Lf) C=0), 1774 (s, NCA L) N—C=0),
1689 (s, F4HIIE L C=0) cm .
3.2.3 Lys(Z)-NCA % %4

# 2 g (6.5 mmol) NCA % T 100 mL DMF, N, [fJ{&
P, AT = (%51 5= 1/100), % T
BEFE 72 h, Z BB N, R, YO
M, oL9€, T, 5% P(NCA) 0.075 g (2.04 nmol), =
# 37.53%. 'H NMR (DMSO-d,, 500 MHz) d: 7.96 (s,
NH-Z), 7.25~2.78 (m, C¢HsCH,, 5H), 5.0 (s, COCHNH),
3.58 (s, a-CH), 2.94~2.97 (m, CH,), 1.03~1.38 [m,
(CH,);CH,NHZ]; IR (KBr) v: 3287 (s, NH), 1690 (s, “%
A Ei C=0), 1652 (w, I, NH,), 1543 (w, II, NH),)

cm .

324 R-L-B A&

I 1 g (27 nmol) PINCA)¥ T - BEKE A S IR &
WA, WAKEME, —BTE, A LKR
A, W EDUE. ZURRY N, B 2 h, RNV
UF IR BINIK CBER AR, KAHF SRR 10 pH 21 3 A2
i, SRJG TN A8 44k 24 h (vs 0.01 mol/L HCI), kAT
AURTHE, 135 0.4201 g (11.46 nmol) (4 f S8 -L-#i 54
1R, W 52.51%. '"H NMR (DMSO, 500 MHz) ¢: 3.33 (t,
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J=6.6 Hz, o-CH), 2.49~2.77 (t, J=7.6 Hz, ¢-CH,),
1.60~1.62 (m, f-CH, fll 5-CH,), 1.36~1.39 (m, y-CH,);
IR (KBr) v: 3278 (s, NH), 1653 (w, I, NH,), 1532 (w, I,
NH,) cm .
3.2.5 % KB RABR pH o L 5 AT

P I 2 SR IR T 281K, 73 & 3 MR
. SRR 3L pH B S A Rk, TPk k.
565 IR I [ — a6 AR 5 R 20 3 HX 3 mL %
TET I3 R T, Frdl BT S, SR d B
MBI, 55 B )R A VR T, FOCR -
AL LI HL S0,

B ARSI SR NN TARR R T R A AR
PIRHAT IR 2> = (R SCFF, AR R 7R ks
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Figure S5  1H-NMR of N*-benzyloxycarbonyl-L-lysine

9 T 6 5 a 3 2 1 ppm

B S6 N NEBRIE-L-BEIR-N-RIRIT Rt
Figure S6 'H-NMR of N-carboxy-(N®-benzyloxycarbonyl)-L-lysine

http://sioc-journal.cn/ © 2013 Chinese Chemical Society & SIOC, CAS

S3



BHULE RILX

A
b A0 AL

A =
10. 50 an ]

ippm )

0.0

B S7 N -FEPIE-L-BAIR-NRIR BT (R G Ml
Figure S7 'H-NMR of Poly(N-carboxy-(N*-benzyloxycarbonyl)-L-lysine)

PR T R ¥ A% 1

(D) SRR 1) LR E AR G Hel(g) (2) B A HBr(g). HCI(g)
J S ¥ Y

A Y7 VA T R /7

= i
50 % 2 ¥
‘‘‘‘‘

B S8 R-L-BEm
Figure S6 'H-NMR of Poly-L-lysine

S4 © 2013 Chinese Chemical Society & SIOC, CAS http://sioc-journal.cn/



	131769.pdf
	131769S.pdf


<<
  /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 600
  /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 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /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.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /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



<<
  /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 600
  /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 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /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.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /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


