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i F: EAIERRANIRIGIR 4-F LW LM LBR(COBE) 5 U(S)—4— -3 F2 2k | IR L IR(S-CHBE) X U H M 4f
IR R HE 28 FE A8 2% B (Aureobasidium pullulans)SW0202. 5 HA J5 SN 643047004, 19 20 AR A4 by H0
TR II)E 0.32 g/mL(LIR AT, RYWIMKE 20 g/L, pH 7.0, #/F 30°C. EMARILEAE N, PPk % 20.32 g/L,
BEIREAL R g 79.6%, FEMIRTAA Bl e.e. 2l 97.8%. AL N M AT 5 2 v/ N R M R IR .

KA (S)4-H3-FRETHON:; 4-RLB LR OEG; WM E; EWi; AXIIE )RR N

FESES: Q939.97 XERFRIRED: A

I W=

TP 0TS Ik Ok 4wt 58 25 e
77 I RN AL GG PR TP 2 & T 251 ok
BT R AR AR AT T A% o A TR A
G RARE S TR AR REE TR IR
EE e e 7 16 S

FH 4-FA-3-FRHE TR OEE LS8 L- R
HMG-CoA & Js B 14— S0 E < BB 771
S E P2 T R A 20 tit4d 80 AEARE,
[ A2 22 2 8 B0 A A S BRI S 7 V2 PR AL A
AT T T2 9, BUR TR ARG B L . =
IF=4, AHCOK 2 55560 40 B AT A BR 758 I &) B (1) il
Wi, ANIE N T A AR = 1) 7 2.

ARG % UL 4-5 LBk 4R LER(COBE) N W) i ik
HH PR X Bl A 1 6 M B— e R T O D T g R 2
Jid 1 25 B (Aureobasidium pullulans)SW0202'%. AW
V2% B R EAT I A2 W 2 A A 7 1 DY 2 4l T (S)—4— =3
FRHE TR LBR(S-CHBE), Jod 4 it — DAL B, A
7 EERE AR P IR, AR B R AN
AIE

2 MHE T

2.1 K
2.1.1 Bfh
HH 250 K B 1R (Aureobasidium pullulans) SW0202,
NS5 = WSO AR 10 B P O e 15 31 0 S e e,
2.1.2 BigRsk
RHMRF RS 2 VBl IR i (LA 22 2R e B 10°

Igim BEA: 2004-11-22, 1&EIHHE: 2005-02-23

XEHRS: 1009-606X(2005)06-0665-05

Be' (M2 2F T, I 2% 1 B g il pk).

iR IR AL (g/L): WiATRE 40, WERREE 20, #%F
FEIY) 10, HE R 10; pH 6.0.

R FHE(g/L): 228 0% 30, WEBEE 20, SN
3, (NH,),S045, KH,PO,2, MgSO,7H,0 0.7; pH 6.0.
2.1.3 RS AR

COBE, (R)-CHBE L (S)-CHBE ¥z #f£ i ¥ ) 1
Aldrich A #]; J&E# COBE W F P4 % K FAL T AT PR A5
TCfb PRl s, AR 43 B 4.
2.1.4 FEULR

VARIAN 3900 “{AH %1%, VARIAN CP WAX 52
CB P43 45 (30 mx0.25 mmx0.25 um), VARIAN
CP—Chirasil Dex CB T4 iE4£(25 mmx0.25 mx0.25
pm).
2.2 KWHE
2.2.1 WREEFE

RHARTFE: 28 CHFE 5~7 d.

Py K 28 CHigR 5 d RN B A ANLEH
50 mL K553 500 mL =, T 28°C, 160 r/min
K97 36 h

KR IR SRR 36 h JGHIRNF L 10% [ F% Rl
TN 500 mL — R A MARES IR, e 50 mL,
28°C, 160 r/min & 57 24 h.
2.2.2 WA YRR N

FRIEISCER : M RIS IR YT 8000 r/min, 4
CRELO 15 min, 7025 IS BT v oA i h 2%
PRA0.1 mol/L, pH 6.6)UL¥, =5 FTAH i A RN
AL SN (AR

COBE AN FRIE S5t s B — e o R IR 90070 25 45

HEWH: 973 WA H @S : 2003CB716008); [H5 [ARRIFIE SR BT H @5 : 20476039)
EZEIN: HhMH(1977-), L&, WHEABEINTA, BEorsE, SR A S TR, ohERE, IR A, E-mail: sunw@publicl.wx.js.cn.
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BB 2 ABF T 25 mL [/ — i, A —E = 1 of 99
JEE4 COBE, -+ 30°C, 160 t/min N 12h, Jl5Er4) g N ,
(S)-CHBE W% , T4 H B R B A % e ol ° R<;/// o8
g L
g I 3
i py o SSUEB YICHBE R RAICOBEMMIRISY T IR (o0 g 40 T
VIR RAICOBERI R " ICHBERIRII o Fiicht 2 i 1. No co-substrate @
g o " 2 Soee = o7 ©
\ S L 4. EtOH
223 %Hl‘ﬁﬂi é 20 5. Glyccgol
. 6. n-BuOH
JiS4) COBE 574 CHBE ¥EEIMIGE: N 45k or S e
1 2 3 4 5 6

Ji, FERANE S OR OREAEL, JoK MgSOy, ik, i
V&, A AR R A A,

F=4) CHBE X AR Sl e.e. 2 K FHE AN
Tk WA LFEA 0.5 mL, BT 5 mL ISR
W IR R TR ARIE TN 2 1 STRIET AN 2 JntkeE,
BTN 1h, B4, IS mL 4R LEFRT.
FAAETEA TP RS .

FEY A RAE TR e.e.(%)=(Cs—Cr)/(Cs+Cp)»
X Cs ly S U= IE, Cr i R TP~ W

3 ERS544

3.1 FE & RYIFIE

HA COBE &SI ARl 8 T EA TRk, %
B AT R R A, AT s T AR i
TIERE R S8 = OB I E B AR, IR, K0,
ARAF — B 7= Bk A5 TR O D I ) R RE L 2 R RE R B
(Aureobasidium pullulans)SW0202'%, % & P Wk, B
#3 CHBE M4 2m, ARER I (ee. 97.8%), ik
FERII LU [op™=—19.25(CHC; 36 g/L). AMF5TLL
LR D S HR TR RE.

3.2 HFRESHAMFRIZE COBE 4 7= (S) -CHBE
3.2.1 HHBHEA RSN AL IR 5

¥ COBE i) CHBE [P & AR S i, 772
iy NADH 5y NADPH £ 4 [ M. T 40 i
NAD(P)H [1)42 FRHR 5 AN A2 DA SCRF R B IR A D Js N6
SR ) T B, A ZRUIN N A i v A I R T T R A
(EP4HBh D), (el /AR B R /EH N K NAD(P) 'id
J5 4 NAD(P)H.

VNI 4 R Sl B A AR T It m e, SRR e
SN N IR ST AR BEED AWEST LU R, &
NE. =W, OE TR RBNRA, A5 SONAR FR Pl
A 50 g/L BIRSHIBIEY), 130°C, 160 r/min NV
12 h, FEEIX} Aureobasidium pullulans SW0202 ik Ji
COBE 4/ CHBE [P35, 45 K &l 1 s, th B nT A,
PRV E R B A I A e e 3 B, TR IE T REA R
By Jec 0 S A9 T A A R T

Co-substrate

1 i B SRS A (R 5 )
Fig.1 Effect of co-substrates on the conversion rate and the
enantiometric excess of CHBE

3.2.2 IZEIBEAR SN AL IR B2

2 S R RO 2 W 110 R P 1S 00, B T 2 B S 0 A
RIS, ¥ 6 g I #1A(8000 r/min, 15 min)&¥F T 25
mL & AR[FEEH A 0.1 mol/L(pH 6.6) RN 22
B, T30°C, 160 t/min TV 12 h, 5 54k 23 Kot e
(ZSURIEH

M 2 TLLE Y, 7E 0~90 g/L ¥R BV Py, F 2 b
WRIEAFEWM =P e.eft, FZEBREL 50 g/L ML
R, N 68%.

65 97.75
— o—
s | —
o 60- e -4 97.50
o
S [ 1 <
Ke) x
g 55 - . -4 97.25 :;
g [ O \0—> ° 1 ©
[S]
5 50 T~ o {97.00
I > |

sl ‘ . 9675

0 20 40 60 80 100
Glucose concentration (g/L)
P 2 12 B A PR o B A PR S
Fig.2 Effect of glucose concentration on the conversion rate
and the enantiometric excess of CHBE

3.2.3 JEWIS 7 A

WL LR RIL, K4 COBE X B R B PE L
K, HJRP = E AN s A B sV, B Ak
FEBE N, FCAIHIE &gk, Rk, fRERIR A
HE 2 3 sz A e D R R —.

XIS N AT TWF9E. £ 25 mL 0.1 mol/L
1) pH 6.6 W EhZZ TN 6 g MRH 1AM 36.5 g/L
COBE, COBE 73 A RN, [FEME pH, # pH<
6.6, W 1 mol/L Na,CO; il pH % 6.6, 5%k 1. ]
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D43 AN T @ BRI A i AR I E A, B 3
WIREE, A Zan LN —R I 25.24%3% = 2
43 10 IINTR 53.18%, PR 20 VR DN A 3 v e AL R 1)
—H&AEBIER

% 1 COBE i&mARNAYELEL

Table 1 Conversion rates under different COBE feedings
Substrate added (g/L)

CHBE concentration (g/L) Conversion rate (%)

36.50x1 9.33 25.24
18.25x2 11.34 30.65
12.17x3 14.89 40.25
7.30x5 17.36 46.94
3.65x10 19.67 53.18

[N %82 T —ERINA 2 10 R INJEY 36.5
g/L VI FEAF pH XHFEALI 2, g5 0k 3 &3k 2.

7

pH
[6)]

= O——O0——
Substrate added (g/L)

—m— 36.5x1

—0—3.65x10
3 I S T S O |
o1 2 3 4 5 6 7 8 9 10
Time (h)
Kl 3 MRl pH AR AL I £
Fig.3 The time curve of pH

R 2 RE3TEH pH X EAL I E N
Table 2 Effect of pH control on the reaction

Substrate o CHBE concentration Conversion rate
added (g/L) P (¢/L) (%)
36.50x1 Controlled 8.16 22.07
9.33 25.24
Controlled 19.67 53.18
3.65x10
) 11.84 3201

SN RE pH AT LUE Y, BAE I R ZE K,
JRIVARZRI pH BRI i, A4 )
VERET 3 SH0, pH MM/ E 3 KM
HERWER G, pH Bk sE AL R M R BN 5%,
Na,CO; WY pH Z Ji7 » #AZ M 32.01%4 5% 53.18%,
AL N T pH BE T R 4.

3.2.4 JECAIHAR BT A A B0 B W AR It R )5 )

FERE SN AR ZR R R ) 2 B S A T R B R 32
O A0 ) A T T 5 W A 0 1 s I T B S N [ ST A
EBEPE. KAk SN RS COBE IR Bk k4T 1 F
5%, ¥ 6 g MR A(8000 r/min, 15 min)&kF T 25 mL @&
R 22 pF3%(0.1 mol/L, pH 6.6) ', INAAIFIHK E ¥ COBE,

7£30°C, 160 r/min 544 F [ 3V 12 h, 52 HEFEALE L ee.
i, 58K 4.

80 98.0
—_ [ ]
i) L ]
g 60 // \\ 97.0
ke} 50 + *~— —
2 ¢ \\\ . 965 &£
gz 40r —X \\\ @
Q [}
o 30 ! \ . |90
©
S h 95.5
= 20 +
\D\D
ob—r . 7 o590
10 20 30 40 50

COBE concentration (g/L)

Kl 4 COBE ¥ X e AL I 51
Fig.4 Effect of COBE concentration on the conversion rate
and the enantiometric excess of CHBE

Kl 4 K8, B COBE WREEHIIEIN, Ak 5E1 )5
9, 7t COBE WILHIREE N 20 g/L I}, HeAr5ik B (Y
COBE MR EANL T 20 g/L I, JRWIJLT- 524k, ¥
WA B, 15 i COBE 78K h A e,
R 24 (R AL IR, BEE IR 2K, COBE (1)
WA 0T 7 R () S i AR A AN B 2, WU A AR i i 1
K, %20 g/L Ik B fg sl s AH YRR L — 36K,
JECAIIRT Ak S N TR A FH A28 0 3 K, A 12 S (1)
FEGEM R, SRS AR, RN P U %
P Z R AR, TIAN RIS e fH B IR, 4
COBE HIHIUHIREAL T 25 g/L i, eefHBHIEK, ¥)
GIREE N 25 g/L I ee itk A APOR., IXATREZ
PRI R A B 5 A A B— e R 15 2 ol 2B 1 (R)— 2R R (S)— 24
PR, X Y S B AN R R N B)) ) A 2
KK RHEHOM Koo AL BOME. IR EA I,
TEALAE BU(R) B (S)—- B =) (P AN [, PRI e.e AR
AN, e.e fHMSTH R, EEHRIEEE COBE #EEXS
(S)—ZE Bt 3% (P 4V IS SR 85, AT et — B WEoT.
3.2.5 LA LN AR IR 52 i)

R 40 3k T COBE i J5 s b, ELIE AR A
FHTR) & 4 e () Bl el 28, SO AR 3R b IR R A4 LR 5E
Wi 2 b S PR Bl i, 3 71350 M LA A 2 A 118 e N 3T
I EIEAR R FEEE T AN R0 A1 AR FEE 0 A 20 Ron ik
AT FEAR R 520 25 mL G2 s AN [) 6 R TR A
T-30°C, 160 r/min F % 12 h, 458 5. hEw L,
BEAEVILG AN MR BE RGN, 77 ee HAEAAAL, AL
RN, WIREAAAE 032 g/mL INEALRE K, 25k
PR G I A AT T T B, 7T BE A TR AR A - 1 T 28
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o TR R

5%

80 98.0
= \ [ )

;\3 70 + D/
~ L O
[0]
s 60 Jo75
C —
% 50 j ° §
Q 40+ ./ \. [}
8 a0l — {o70 ©
5 f
[e]

10 | | | | | | 96'5

pH {EDNS S MR AL AR (K520, 45 R WP 7. P W LA
pH {Eh 7.0 I, BeALFRIEF K. 75 pH AT T, ot
WA R EAT 220 J LR ), DAL Af i S W ) d i pH
&0 7.0.

Cell weight (g)
5 40 Bk B AL IR S

Fig.5 Effect of cell concentration on the conversion rate
and the enantiometric excess of CHBE

3.2.6 U FEXT A I 5

FETEE pH 6.6, 160 r/min WV 12 h, AT
7 I PS5 0T 3 50 IS IS A 28 KR A o S PR s ). bl ]
6 NI, Bt R IR, AR SO R S N5,
AL ZEWIE O, RN SIS R 30 CHE, HAbERIA
Bl K. HBEA SN e — 0 Ty, 40 M R4 AL
I D T T R T ARG, AT s I3 82 FARAEG, e Ak 2Rl
Bl R, DRI, 2R N R BRI i B R 30°CL PRI ee.
AR IX — il BV [ ) SR AR

60 97.5

0

97.0
50

80
— +—e— Citric acid-sodium citrate o
¥ 70 |—A—KHPO,KH,PO,
P | —x—H,BO,-NaOH /
© 60
< r A
.g 50
5 L
8 L
5 30 //“/ﬂ —
6 L
S 20 o \*
10 I | L | L | L | L | L | L |
4 5 6 7 8 9 10
pH
P 7 pH {EX e AL 52

Fig.7 Effect of pH on the conversion rate of CHBE

3.2.8 HEALISIA] Hh £k

51 50 g/L #4GHE . 20 g/L COBE [1)f R 22
(0.1 mol/L, pH 7.0)H1, JIA 8 g ¥& B 1£(8000 r/min, 15
min), 30°C F@&RIHE, B0 Eag, Pris Bigwh
MR LA, GC A H =i e, 4590
Bl 8. HHETLLEH, AN R, 1%
B, 7F2h G RN CIEARTER, feri CHBE W% A3
2032 g/L: BJS, B KON ER, PUIREA T
B, R R n] RS B AR I A7 A0 & S 80k — 20 1
B, DRIEAZ R N AN B IR AT, L2 h AR, R

Molar conversion rate (%)

s
i

AN
-

96.0

e.e. (%)

W ee fHILAAAL.

30 [ S RS NS B
26 28 30 32 34 36

Temperature (C)
[l 6 RG4S e
Fig.6 Effect of temperature on the conversion rate
and the enantiometric excess of CHBE

3.2.7 JNAKZR pH XHEEAL I

SRR 5 1) pH A AN 2 Wi g A 1 PR R R RN ) B
e, T LS WA 1) 305 2 H o 0 T 356 T ) A B DR 2
JEC AP A IR 5 NI 5 1 8 P 7 AR B Pk RN AL TE
FEBRGE pH 40F R, BRI NI RO, m el Tk
pH, < FEMMITEEFEK, SEmBgrEEe

73 0.1 mol/L Fri BR—F7 A IR B 2 il WP
R AU R R R - S A A - S R A B
TRCHIASTR S NAR &R, AE 30°C Rk N 12 h, #%¢

95.5

20 -
g L ° —497.75
K] L \ TO—g -
<C_> ° r .\ D\D\D/D ]
8 120 5 T 19750 ©
c L —o *—r S
O .
e 8 /\ 1 $
Q
3] F ¢ °
- 97.25
@ 4r e /
0+ o
| | | L | | 97.00

Time (h)
Bl 8 B4k S WIS TA] il £

Fig.8 The time curve of conversion

4 &%

(1) 7 2 45 31 50 e UG £ 1 58 A 11 1 PR L 0 8 T
(Aureobasidium pullulans)SW0202, F| 1% 31T COBE
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(A FR I i NG, G VAN I, ) P 2 2 B A 5l
JEH, T SEIAHEE I PR, N R R T R
FAG AT RERY, LIRS Y BT 75 (1 NAD(P)H, ffifk
Z pH B AR, T ILHEAT 4, AF DS TARTHRIE
JEUS N REAT . e AR TR s g =XnT sk IS JEC 42 4 sl
YERT, AT IN B 7 VS IR ) I T3 054 e il A= ) e
RN IR A2

(2) %545 5% ¥ (Aureobasidium  pullulans)SW0202
il 6 F 4l(S)-CHBE [ AL 45 HFEAT T T, 133111
AN ARy s WA BRAAIR B 0.32 g/mL( LA B4 44
W), JEYIRIE 20 g/L, pH 7.0, YL 30°C. fEUALAAE
N, TSP K 20.32 g/L, BEIREEALF N 79.6%. %
77 W) 28 R S KR J2 AT B Ui T ZE e 4l PR A Al R
98.23%, JtfmikiS EAE ee. iy 97.8%, e
[a]p**=—19.25 (CHCl; 36 g/L).
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Production of Ethyl (S)-(-)-4-Chloro-3-hydroxybutyrate by Asymmetrical Reduction of Ethyl
4-Chloroacetoacetate with Aureobasidium pullulans SW0202

ZHONG Ping,

SUN Zhi-hao

(Laboratory of Biocatalysis, School of Biotechnology, Southern Yangtze University,

The Key Laboratory of Industrial Biotechnology, Ministry of Education, Wuxi, Jiangsu 214036, China)

Abstract: Aureobasidium pullulans SW0202 with high enantioselectivity for asymmetric reduction of ethyl 4-chloroacetoacetate
(COBE) to ethyl (S)-4-chloro-3-hydroxybutyrate (S-CHBE) was isolated. The asymmetric reduction of COBE to optically active CHBE
catalyzed by Aureobasidium pullulans SW0202 in aqueous phase was also investigated. The reduction was conducted in
K,HPO,~KH,PO, buffer, and the concentrations of COBE and CHBE as well as optical purity of the product were determined by
capillary gas chromatography (GC) and chiral capillary GC respectively. The results showed that the optimal conditions for the
conversion were the initial cell concentration 0.32 g/mL(wet weight), the initial COBE concentration 20 g/L, pH 7.0 and the temperature
30°C. The molar conversion rate reached 79.6% (20.32 g/L. CHBE), with 97.8% e.e. Subsequently the experimental results of batch
supplement of substrate indicate that this strategy can greatly reduce substance inhibition.

Key words: ethyl (S)-(-)-4-chloro-3-hydroxybutyrate; ethyl 4-chloroacetoacetate; Aureobasidium pullulans; biocatalysis; asymmetric

reduction




<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


