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Abstract Green alga, Ulva pertusa kjelmann has been known to be one of the largest pollutants in Korea. Therefore, the
efficient pretreatment processes have been required to improve the yields of fermentable sugar. The optimal
pretreatment conditions were determined to be 195°C for 15 min. The sugar yield of glucose and xylose were
estimated as 20.5%, and 5.0% respectively, based on theoretical yields. However solid residues were estimated
enzymatic digestibility of 90-95% with cellulase loading of 15 FPU/g glucan. This process was proved to generate
the low concentration of Hydroxy-Methyl-Furfural (51 ppm), which resulted in ethanol production with 95% of the
maximum conversion yield from glucose in the culture of Saccharomyces cerevisiae (ATCC, 24858). This study showed
that Ulva pertusa kjellmann can be used as a bioetahnol resource using the high temperature liquefaction process.
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3 4 918 Aoz B} a1y RFE 7= e A
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Fig. 1. Schematic diagram for batch type high pressure liquefying
reactor.
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cellulose/hemi—cellulose 241

Az" P29 E 0.05 M acetic acid$} 1.3% NaClO,
E3reAS 75C ol 1417 WS- AlZ1 & 10,000 rpmO-F
10152t A4aie]ste] F5d-S Mtk 5759} acetone
o2 Aol 3, Dry Oven 110TC oA 48417t F¢F AX3SH
g} (W5, holocellulose).

500 mg2] holocelluloseE 4 M NaOH =80l 2A]7F
FoF whkslt) oA SHEE Aol Fo0 10,000 rpmof|A]
105 B2 48 & 45d8S AAS 3 40 mL 10%
acetic acid 842 H7sc}. ©FA] 10,000 rpmollA] 10&
B YR ¥ AT E AA F SHFE Aotk
2+ =-S5 TA] Dry Oven 110Col|lA] 48217 Bt %3
S}t (W, cellulose).

hemi-cellulose = W - W; (holo-cellulose - cellulose) (1)

Az FEaTe] Has ddF 24 ¥4 7Y
23S NaOH £l 100TollA 3A17Hs<t el
3 H,S0, S04 120C ol A 24417t F2F BEE-A]7)
271 7yE S| AL Trifluoroacetic Acid (TFA) &<
120C 2413k ¥ % 17]*7 THAl, NaOH 802 F3}sto
7hrRs o] FA3E-S HPLCE =3 (Waters 510, Waters,
Milford, MA, USA, Rl-detector (Waters 410))3+c}. Zd-&
Carbohydrate analysis column (4.6 x 250 mm, Waters, Milford,
MA, USA)°|H o]%5AFS- 80% acetonitrileS 2 mL/min -5
o2 g AT [14].

7Ix231E 5-Hydroxy Methylfurfural (HMF) &&
HHER s &4

LA Pike T UlE =
(HMF, sigma USA)Z 7524

Q1 5-hydroxy methylfurfural
= 3] 7] 249} 71
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HelES 0.2 um FEE J73ke] HPLCE (Dionex, USA)
Bt 232 65CollX 5 mM A A7)-gf 2 8)o]
0.5 mL/min®] §4°% Aminex HPX-87H Z ¥ (Bio-Rad,
USA)< o]-83t] HMF 71& 5%2} Hlaudl RI (refractive-
index) detector® 2293} t} [14].

U2 RSl AKX

12 AAE B3l dslE VEAES Al A=
S 7}AaL 15 FPU/g 9712 7FA cellulase (Cellubrix L,
96 TU FPA/mL; Novozyme A/S, USA) *2]E A|3¥s}ich
AzE FHES 50CoA 150 rppm 2. F sodium acetate
buffer &Y (pH 4.8) 100 mLol 24|17t w3 A7) & Zhf-
& Ul 93F FEE 75 9 ollekE s & JEkE
< HPLCE o83 £43t} [14].

7teEellEel olEtE 2=

7= ke ALY AFS 918k 500 mL flask
oA MEAHFS AlPtATE T2 S. cerevisiae (ATCC,
24858)2 A8-3l, YPD (yeast extract 1%, peptone 2%,
glucose 2%) HIA|E ©]-83}o] shaking incubator (30T,
150 rpm)©l|A] 24417t B9t viS3FATE Flask cultureS
213 712 YPD iAo glucoseS thalalal HHZzA 714
3l F8E 100 mLoY| yeast extract 1%, peptone 2%E
Yol Az 31tk #iA]e] pHE= NaOH powderES- ©]-8-51]
552 250 5 mL (ST 10%)2] FHE HEs}]
shaking incubator (30°C, 150 rpm)ol|A] vl %k 3}ATE v kA
o] ojgkg- 3HF SAS 918l GC (HP-589011, Agilent, USA)
£ o]&3te #4931t} Flame lonization Detector (FID)E
o] g3l QEL = 150C, injectore} FID 2%+ 250C
2 Z2A3¥E No = carrier gas® ©]8-5199.°2™ 50 mL/min
&= g3t AL INNOWax column (30 mx0.32 mm,
Agilent 19091N-113)2 AR&-3}3t.

SAHl

EE dataw B + ETHA} (Mean + standard devation)
Z YERHA S SPSS program (ver. 12.0, SPSS Inc.,
Chicago, IL, USA)E o]&3] t-testZ ATk

e3 2 74T 2AY ZHE Table 1]
YeERAATE $3 BASTH 38.4% (wiw) o, 7z
geo] dFF T oekE IE el SRS TR

EAY)= 83.5%% FHAIE ol EA)8l=
7HE =& H18S AA] ST

3 Fol

Table 1. Analysis of celllulose/hemi-cellulose, total carbohydrate
content and monosaccharide composition of Ulva
pertusa kjellmann. (%, wiw)

hemi- total Monosaccharide composition*

cellulose* " "
cellulose* carbohydrate® Fuc Xly Man Glu Gal
6.7 16.8 38.4 - 154 11 835 0.1

* Each value is presented as the mean + S.E. of three independent
experiment. (*p < 0.05: significantly different from the control
value)

webx FEdg A As 5 e H ST T
2 32.1 (%, wwW)E °] FE& AAZFSZE ATH e
Hlo] Q. olehe AMIER] Sre] Al SFF 2 810
36.1%9} HIS3E =3t} [20]. Wb 712884 7eEs)
F7o] AFEo] Foj VIeS 7IE §UdAM0] ofd =
21 T du o] HEst AZE- vlo] L ofghg AJito]
7Fs & AoZ o ddol wet sjx2R{e FEET e
AEZHE AR AZ22ysnAEZ 2 9o g o
oo 8E5R ¥ Adid £ e € 5 e
X B3} 7lzo] FyE|ojof Sl AlsET [7]. Wb
Iut 5 A7) 2 B} =& 27090 195C 12xj8] =4
< ol&3t] AT Vgt &S ATskh
TS 7129 cellulosic F4HAFASQ1 S50 (cellulose:
37.2%, hemi-cellulose: 22.5%)9}e] AE2 29} Fu]-AE
2220] HlaEts W, WS FFo] AERIMAER S
TZE 7HA Aot [15].
o] 71 cellulosic &4t AF1e] AAE] 714123 374
| AZ2 9 FuAEE oo AHEAEE S Ko}
S2ola BAHQ ek Ba g Fo) 7eEE|r) vbs
F 202 AR EH, glado] glal v SnaEE 2 3
12 4x2] H cellulase AFolA] Arae] 2848 7
Al713 BAe] FAHS Sulste] AEE 29} Fv] AE
2 257 (glucan), ALF (xylan) 7125 532~ ¥
A2 22 gkste] thdRe] 7wsl 885 7 A1
T Ag Aolok mEeE HAE] HFA YA FAHES
BAFNM AEAR 23l S gk AA| = o]
of sl a2/l THdve e Y AEE2yE|
nAEZ 2 ZF furfural, 5-hydroxy methylfurfural (HMF)
Y 5R AAA EH9 w=rt @E oy gad
(Lignin) 727} §17] Wil 71 gad 78l 378 Al
= dlsA s 249 Aol {19 cellulase 717
13l FAolA ollghe W 7l 9] $4-80] Eo} A|aL
oflgke Arka Aol Fu) ofleke: Aate] 7FsE Aol [12].
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Fig. 2. Yield of glucose and xylose through high temperature
process hydrolysate. Each value is presented as the
mean + S.E. of three independent experiments.
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Fig. 3. Yield of glucose and xylose through enzymatic hydrolysate.
Each value is presented as the mean + S.E. of three
independent experiments.
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Fig. 29] cellulaseE 53+ 7423 7l2sf 2=
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a8 8 AR 7REl 38 rEsl FHE
o] a4 A, 195C FAA AA] FFI2 7155
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i AA 95%2] AF227) 7ieisl o] aage) iE
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Table 25 11& F7A9] Adg X @ FFEIFA $89) o
H] 3l SR T S<5<=t]oll4 Dilute sulfuric acid
cycle spray flow-through pretreatment (DCF), flow through
9} Partial flow-through 37ol|A] oehe-& I3} Y2+ 5=
& vlwEk Axjoltk 2% H,S04 &9, flow rate 8 L/min,
95C, 103 Mpa, 60 min ] Zz1oA ZHH 31.9%2] xylose
3582 Holr & ARG A2 aste] A2 F4od 4+
2|2 Q1% 34-82] Z7IZ xylosed] 3|5=&°] 10% oV
=2 Z 02 HolH flow through®} Partial flow-through
AT A1E 200°C, 24 minolA] xylose Hf| 3582 Ko
£ Al tiv] 10% ©17d] &2 xylose 35-&9] Aol&
HA [16-18]. o= 200C o] 119] HFFGot Fi
batch 349 =Y Z Q3 F57|949] s = Qg
SE A =8 A7t I ] et S
8] JyE Aoz Al "ot ey ATt ded A
of 7I1=]o} E FAoNx] 2%, 4% 3 7AE] e} DCF
Axe] W FARHAl Adaad] =4 g7t AlakE
otE Hs7|7F FrdEo] F71MhE SnAdER A Tk
EolleS w0 glade] A} ofel=2 Al Agto] an
o] 2A EalEo] =& ] WaAsEHEe] 442 A
o= AlEHEY [19].

Table 2. Comparison of xylose and glucose yields under
various pretreatment conditions

Sugar conversion yield total sugar conc.

Method

Xylose™ Glucose’ Xylose™ Glucose™ Xylose Glucose

high temp.

. ) 20.2 5.0 4.1 6.2 24 1.1
liquefaction process

DCF Flow-through'
(Lishi et a1, 2008) 319 29 15 350 07 13
Flow-through*
(Liv and Wyman, 2005) 363 45 06 552 10 22
Partial flow-through®

(Liu and Wyman, 2005) 336 43 07 526 1.0 20

" hydrolysate of conversion yield through pretreatmenrt (%, w/w).

" hydrolysate of conversion yield (%, w/w) from solid residue
through cellulase loading 15 FPU/g.

™ hydrolysate Conc. (concentration) (g/L, wi/v).

T highest yield conditions of pretreatment under 2% H,SOs,
flow rate 8 L/min, 95°C, 103 Mpa, reaction time 60 min.
* highest yield conditions of pretreatment under water flow rate

10 mL/min, 200°C, reaction time 24 min.
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TR 53 3R] 7Rl 98] 502
Trizulefelre] A oeke YBHE At 8ol =ESIA|
53 Bl o2 AlmEt: webr] 2347 FAle| 19k 231
Qh 229 59 B3 2 3 cellulase *12]2} amlylo-
glucosidase HHFEA A7) 4 Fo] 18] E /g
SFEI HU YA S8l =2 & 5 S Ao Helth

X

122 s &8

ol
I

THIRY Jle2shE W 2EX

T o] 2 HAE] B 2, S WA Al A
Z HMFQ] A4 oR-E 31 kot #}, 2 22| &< HMF
SEE 34 stk oA Fig. 4 2 7Rl Al A
He oA 54 84 Al B #E AsE2Q HMFE
AFEAZ 314, 7+ A 2AEE AHE HMF 555
Hlwa) Botth 1 Ad, 2EE] FollA 350% o)/de] =&
FTER =4 FH9lon o= 7|EY UE FHog A4
A EE-S 415C 294 JA=EzdelA 43249 1070 ppm
Ho} A3 e SR GATAS AT & 4
AE FEZ AREEY [19].

500
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HMF¢mg/L)

200
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195°C 15min. 195°C 15min. 2% sulphuric acid

pretreatment condition

195°C 15min. 4% sulphuric acid

Fig. 4. HMF produced inder differnets conditions. Each value is
presented as the mean + S.E. of three independent
experiment. *, **, *** p < 0.05: significantly different from
the control value (*: 195°C 15 min., **: 1195°C 15 min.
2% sulphuric acid, ***: 195°C 15 min. 4% sulphuric acid).

webs 2 Aol AR A T4 Th EellEelM=
glucose H xylose ©]9]¢] 7l=all AEEZ] HMF A4
02 23} cellulase EAZ-3A4 L ek Whg o EA|7}
s Ao =E HRtk o] Aoz Qb ehnkel 2%
I S71E Jsl HMF A/dRkg-o] Asl=al 2= HEZ
O % HMF gEo] Aast Aoz AlRHT

ethanol conc. (g/1)
w

T T 1
0 20 40 60 80 100 120 140

time (hn)

—+=195°C 15 min. 195°C 15min. 2% sulphuric acid ~#*~195°C 15min. 4% sulphuric acid

Fig. 5. Ethanol concentration of the liquors obtained from by high
temp. liquefaction pretreatment. Each value is presented
as the mean = S.E. of three independent experiment.
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FHZ = deks AAo] F43] Ao oekee] T
2o 279 Bk Al Blste] 60177 F4531H
60%7HA] Z71 SITH7E 10041748 95% U= Fx2] 7}
S} Atk ey 2%, 4%9] Z1EsEe] A W
ASEAR Qe Gio] 2-gAdo] PR gae] A7t
AAste] ofleke whEol JFS w1 80AIZ oA 195°C
15 min. Bt} 40% A= F2 88 HATE ol 19
k] 270lA A ASHERR 13814 cellulase ¥5F
o] ofUg} Saccharomyces cerevisiae| A= BAFAEE SHA]
e 127 JGRAEY HE Ay visEshy g4
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oju} ollehs WEE Fo st ofHk w2 3
AN 2 AAT 38S Tt cekE Fsld ALk b
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2191 cellulose 753l 19}8 o VERQITE B 2R 7Kk
H3lEOlAE 51 ppme] & HMF A448-5 VRN ] 95%
o] olehE &S VRS ﬂ:ﬂ391%5%49~?m§4ﬂ
gﬂﬁgﬁﬂﬂ BIAR] THOF AlEEH, Lﬁ?ﬁ4
Bl HA3} 3o FYEo] sjxFoA L 7Y gt
= F3kE Akl Edizt 2 Alo® B

mlru

i

@ Al

B s bty (ZHAME: PP00740)9] A1
2 3 SA70 AR Akl EFUT.

020109 49 279, AAS2 2010 8Y 24

REFERENCES

1. Wright, L. (2006) Worldwide commercial development
of bioenergy with a focus on energy crop-based project.
Biomass Bioenerg. 30: 706-714.

2. Saulnier, L., C. Marot, E. Chanliaud, and J. F. Thibault
(1995) Cell wall polysaccharide interaction in maize
bran. Carbohydr. Polym. 26: 279-287.

3. Kloareg, B. and R. S. Quatrano (1988) Structure of the
cell walls of marine algae and ecophysical function
of the matrix polysaccharides. Oceanogr. Mar. Biol.
Ann. Rev. 26: 259-315.

4. Davis, T. A., B. Volesky, and A. Mucci (2003) A review
of the bio-chemistry of heavy metal biosorption by
brown algae. Water Res. 37: 4311-4330.

5. Yu, Q. and P. Kaewsarn (1999) A model for pH
dependent equilibrium of heavy metal biosorption.
Korean J. Chem. Eng. 16: 753-757.

6. Lee, M. G., J. H. Lim, and S. K. Kam (2002)
Biosorption characteristics in the mixed heavy metal
solution by biosorbents of marine brown algae. Korean
J. Chem. Eng. 19: 277-284.

7. Munoz, R. and B. Guieysse (2006) Algal-bacterial
processes for the treatment of hazardous contaminant:
A review. Water Res. 40: 2799-2815.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

. Sugano, Y., H. Kodama, I. Terada, Y. Yamajakiand,

and M. Noma (1994) Purification and characterization
of a novel enzyme, a-neoagararooligosaccharide hydrolase,
from a marine bacterium, Vibrio sp. strain JT0107. J.
Bacteriol. 176: 6812-6818.

. Fang, Z., T. Sato, R. L. Smith-Jr, H. Inomata, K. Arai,

and J. A. Kozimski (2008) Reaction chemistry and phase
behavior of lignin in high-temperature and supercritical
water. Bioresour. Technol. 99: 3424-3430.

Koo, S. Y., K. H. Cha, and D. U. Lee (2007) Effects
of high hydrostatic pressure of foods and biological
system. Food Sci. Ind. 40: 23-30.

Zhang, S., J. Zhu, and C. Wang (2004) Novel high
pressure extraction technology. International Journal of
Pharmaceutics 278: 471-474.

Gray, K. A., L. Zhao, and M. Emphage (2006) Bioethanol.
Curr. Opin. Chem. Biol. 10: 1-6.

Mosier, N., R. Hendrickson, M. Ho, M. Sedlak, and
M. R. Ladisch (2005) Optimization of pH controlled
liquid hot water pretreatment of corn stover. Bioresour.
Technol. 96: 1986-1993.

Linde, M., M. Galbe, and G. Zacchi (2008) Bioethanol
production from non-starch carbohydrate residues in
process stream from a dry-mill ethanol plant. Bioresour.
Technol. 99: 6505-6511.

Nathan, M., W. Charles, D. Bruce, E. Richard, Y. Y. Lee,
H. Mark, and L. Michael (2005) Features of promising
thechnologies for pretreatments of lignocellulosic
biomass. Bioresour. Technol. 96: 673-686.

Araque, E., C. Parra, J. Freer, D. Contreras, J. Rodriguez,
R. Mendonc, and J. Benza (2008) Evaluation of organosolv
pretreatment for the conversion of Pinus radita d. don
to ethanol. Enzyme Microb. Technol. 43: 157-162.
Chaogang, L. and C. E. Wyman (2005) Partial flow of
compressed-hot water through corn stover to enhance
hemicellulose sugar recovery and enzymatic digestibility
of cellulose. Bioresour. Technol. 96: 1978-1985.
Lishi, Y., Z. Hongman, C. Jingwen, L. Zengxiang, J.
Qiang, J. Honghua, and H. He (2008) Dilute sulfuric
acid cycle spray flow-through pretreatment of corn stover
for enhancement of sugar recovery. Bioresour. Technol.
100: 1803-1808.

Choi, J. W., H. J. Lim, K. S. Han, H. Y. Kang, and
D. H. Choi (2005) Characterization of degradation
features and degradative product of poplar wood (populus
alba x glandulosa) by flow type-supercritical water
treatment. J. Kor. For. En. 24: 39-46.

Todd, A. L. and E. W. Charles (2005) Combined sugar
yields for dilute sulfuric acid pretreatment of corn stover
followed by enzymatic hydrolysis of the remaining
solids. Bioresour. Technol. 96: 1967-1877.




<<
  /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


