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Jt^LT^ -f V7°P ¥)\s7)\s^-)\s(D^ms&f£%:mZbZ>m&frib, 0. 0 
2/hJ^±-efe^C^AU1'J^S L<^ 0. 0 2 5/hJ^±-Z&Z)Z£ifW. 

0. 0 3/h&±!?fcZ>Z£m$lzU% IA\> titc, J£ig 
ai5£j£©±P.Biiitt£ < 

1/hJo 

. 5/h&T-Z'fc&Zt1fmz&i<JU% L<^ 0. 2/hJUT-efe^)C(>:^ 
&fc\ ±&Ltcft£L^±imJkZfft£L^T^frbMl& 

;**i£>$Miii60£: LTteu ±j£L/ci\~fti;6NCQ±P^Li<^ ^1"*ifr©~FPJHii 

t t> ©'C&tU* J: l\, 

[0039] (=f»i^ mmm 
$>tzvizmm<m*-2>nm.) -e&v, (p. F. sta 
n b u r y 19 8 8^, p 1 4~p 1 5) tClEHc^ tlTlN£> cfc 9 

wmzs^xitt 1 -eH3ti£o *%mz£ttz&mm&g.izi^ :©si 
~$ §o 

(it 1 ) 

M= F/V 

a. : tbi^S3lJt (h -1) 

F : gff&©#**&5£J£ ( L / h ) = $ IX 3lJt ( L / h ) 

V : (L) 

[0040] it He J: y, tulESM0)^3S^^t/fulE±M^a)^$lxy 3lJt <>: LT 

tis ip #11 ̂©^MtCcfc 1 Ltfc§ 

m-£lZtes 0. 0 1 5L/h~4L/h^:t§I^^J, -f V 7°P tfJUT7 

JUP-JU®£jt3lJt£i^tf>£iL£fr£> 0. 0 2 L/h~4 L/htffe5Ct 
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0. 0 2 5 L/h~1 ^1 

tC, 1 0. 0 1 5m3/h~4 

m 3/ h -f V7°P 

ts<oO. 02m3/h~4m3/h1;'J)i)Iii;i)N,?ffSL<N 0. 0 2 5m3/h 

~1 m 3/h T'fe'i) Z1 ^i^ct lJ S Ll\0 

tulE±M®©#M (*$3) 

qTtbT'fe'ijo S/c„ 

, m ̂  b ti £ ±£S*i®tc jfc i; T iggig^ qrtg•T? £> £ 0 

[0041] tbi^g3lJt^ -f V7°p t°;u77;up-;u^flmcfcNiNT±IEl5Slft 

tC^^TlNtltf J:lN0 -f V 7°P tfJU:FJUP-JU£jiflSJU^©0tgmc£tt£J;b 

i^3lJt&f#tcm£tit\ ±^L/cl5H«>:|W|--efe^T:fcJ:<, 

iN-CtcU^ ±$Lfci5H£S&£i5ia£t£*Ii^&, 0. 0 1 

5 / h J^T 11Z a t tfV $ £0 

S/c, LTti, SfO&O^fJt^ 

&& < N mtf&m icggjre $ a -c Ja\, 
[0042] -<V7nifJl,7Jl'3-Jl'(D£mMlZt5tt2>mto$UZ<ftlZ 

W&teta^tfs -f V7°P tfju^jup—< £jt~t£iL£frP>N 

If ft T ©I!$itjKit ti 1 9~ dry eel l/L~30g-d ry eel I 

/ L if iff ^U<% 3 g — dry eel l/L~20g-d ry eel 1/ 

LAuysfsu^o mw^Lvrn#] mfeoMfoi&tte&feftWMiz 
g:Ltcmz&INT, mWW,(D^MW3 0%U^h^Zt^:mML, $?£ 
L< &2 0%JUft®^S]^"efe^C(>:^EP*"r^o 
tc, 6 6 0 n m U 1 OD660 = 0. 3 g -

d ryce I I /L t LrWttiTZMffiMJgZH^Z d t1fX'^&0 

[0043] -f V 7°P tfJU^JUP —b, 

y$%^-Z1bZ>z.£MfiLUo 

MfrcDltSlSTOlJt^ 1 mmo l/L 



TffiH/i/i OUJUJO L^yno >#<f/ 
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a>^vf/fi\sia* 
<5?aTT?f H/l/I oujuiOLj^nO 
/ | OUJUJQ 8 L I OUJUJQ o I v >n£±$fl 

/"l/l OUJUJO 0 2~H/"1/ I OUJUJO 9 * > 1 £±$ ft ^>Q£? Z £G?a 
M/n/l OUJUJO 0 3 ~ M / T / I OUJUJQ 2 4>i$«>?£?r??aH 
/!/ I OUJUJQ Q I OUJUJQ L^iano si\T^2ir0^ 

0 2 9Effii:s=i £ ? 2 # 
?ynos^^iaops-iz^aiT *?)Wa#£Ss °vi^?n+4-5lg 

mrm^ %¥]-]£4-^-iMH^--n$n"3u no %ic. 
3ft d ^^200^ "sig® *Q?^ 
^^.q^aviSf2iLBJK*$f^¥S^He®a)ri^^^®qV*^® 'rpjuno [woo] 

^iin^awB^viaraa#* M^an&i^sraiKoa 
¥ L ¥) -i# ?\isv<n wa>ifi*2 £ a¥»a • EOT • ft Yn$^><ma>gf 

mrni^ ^-i^ls-Qf^^anoavipg-u^iTS?^ 
^ifio^s+isP-iaWfttfariYiss : ° An~&' * 
(>0 s^&smisf-jaFR/itfaft Y«s : °i^! i 

(e diAi) s^^+i^-jnFR^^ariYW^ : °dW! d 
(U i UJ/-|) ffug^^-f-isprjam^anY^ : °GOT!O 

(1) S$G04BtStt : A 
(0l/0^0d0D-!l/!^!d!0) x A/9 0 I x Z Z L=a no 

(3£) 

^via^CD^Ctf 

*<5vV3^a)±r?ra^^-i5?Jft^.¥^¥iyno 
(i *Bil#fl$HtF ^¥1? (y no : Q i e J 8^} 

dn uaSAxo) 0 _Mf£§g#29 ><?$£ £ # ? TW M / 
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N/I/I OUJUJOO L>?yno "OTKTM/ZO -o 

^fJS^qiSin! Vi <2 a M / i s " 0 ~ M / ~l Z 0 ' ocai$^{0 

$#$Fjatf^r®3m<2>$igS V-1 $ --/n ^ i i ̂ (s) 
£<5j?a M/!/ I OUJUJO OS 

~H/I/I oujujog^yno "OTm/so -o 

^fJS^qiSin! Vi <2 a M / i 3 " 0 ~ M / ~l Z 0 ' ocai$^{0 

$#$Fjatf^r®3m<2>$igS vri$^^n ̂  n L (P) 
I OUJUJO OS 

-H/i/i oujujos^yno -OTKIM/SO -O 
vnM/n s • o~M/~i s o • ocai$^0 

v-i$ 3 --n 1 L ^ (s) 
0(2r^a M /!/ I OUJ 

WOOS~M/-|/I ouujos^yno v (1 <3? M / L TK1 M / s 0 

• 0 Yi<?>iH/i L~q/i2o • 0 rai $ mo 
v-i$ 3 --n 11 s) 

0(2r^a M /!/ I OUJ 

WOOS~M/~I/I oujwoz^ano v (1 ̂  M /PTYCI M / s 0 

• 0v ri <3? a M /1 P ~ M /1 z 0 • 0rai$mco 
v-i$ ̂ --n 1 L ( L ) 

: 01 2 0iKl?#f #§fl^0iS?l v 

ngs?^<2:4KT > T^ri T^ir-I=irzir0q D0£A > v£iaEf0i£*2§ni [9^00] 
0£<W[yi ̂ 4-

m0£ A >^^XHr-i=irzir0q m0£ A > vfi 

Triraj'0¥TO0^Tris \^m^aigg|0iKiM/n/i OUJUJQ gs v 
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200mmo I / L / h T •?> 

(7) inSi®'-I-1 ^ 1 L 

©£$IXy3£j£tfO. 0 2 L / h ~ 0. 2 L/h-e&kK fu§EJ:bi^g3lJt^ 

0. 0 2/h JU_h 0. 2/hJU"F-eS>yN 0UR^50mmo l/L/h~ 

200mmo I / L / h T •?> 

(8) inSi®'-I-'©X£M^ 1 L tl 

©£$IXy3£j£tfO. 0 2 L / h ~ 0. 2 L/h-e&y, iu§BJ£igm3£j£tf 

0. 0 2/h JU_h 0. 2/hJjrF-efckK OUR^I OOmmo l/L/h 

~1 80mmo I / L / h T •?> 

(9) inSi®'-I-1 ^ 1 L 

©&5IXy 3lJt 0. 0 2 5 L/ h ~ 1 L/ht^y, fu§EJ:bi^it3lJt7^0 

. 0 2 5/h JU_h 0. 2/hJUTTfey^ 0UR^20mmo l/L/h~ 

200mmo I / L / h T •?> 

(1 0) inSt®'-I-1 ^ 1 L tl 0/ci^i$t<_N 

&©£ 5IX y 3£j£0. 0 2 5 L / h ~ 1 L / h T?3b y N fu§EJ:bi^g3lJt 1$ 

0. 0 2 5/h JU_h 0. 2/hJJTF-e&y% OURtf50mmol/L/h 

~200mmo I / L/h tfcl) 

(1 1 ) inSt® '-I-1 ^ 1 L 0 tz. tl $ 

&©£ s ix y 3£j£o. o 2 5 L / h ~ 1 L / h -ey, tu§Etbi^g3iJt ft 
0. 0 2 5/hJU±0. 2/hJUTTfey^ OUR#1 OOmmo l/L/ 

h ~ 1 80mmo I /L/h 

[0046] ±§E (1) £rF©^1"*lfr<ZH V7°P tfJU^JUP 

±m V7°p LMu^jup-ju^j= 
(a) p I P A/B*fc% p I a a a/B*fc% 

(b) p I a/B : : a t o DABtCG n t RMMIbL/cl 

(c) pi a/B: : a t oDAB G n t R £: ^OU P — X — 6 — 'J 

>SH7P<^—tz (Pg i) ;£14£T;^bU ?'JUP—X—6 —'J >I|- 1 

-fLKP^'t-tz* (Zwf) ;£14£3iHbL/c^ 
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(d) pi a/B: : a t oDA B JfcCD G n t R /gj;lE<h £OUP — 7s — 6 — 'J 

i (Pg i) /Sif KP^^- — "tz (G 

n d ) U &JU3-Z-6 - 'J >M~ 1 -xt KP^-if ( 

Zwf) 

gfcfzimz* ±1E (2) ±|3 (a) ~ (d) ©^"ftlfr© 

-f V7°P fcfJl/77Jl/=l-Jl/£j^:fcJlIM£ffltNfc>f V7°P 

±1E (3) ±1E (a) ~ (d) (D^t 

tlfrOJ V7°P £°Jls7Jl'=l-Jls£mM§m%:fB^fc'( 77°P tfJUT'JUP-JU 

±§E (4) (Dmm&ftZ. ±1S (a) ~ (d) 

<D^tMs<D'( v 7°P V7°P b°;u7;u 

±IE (5) ±!B (a) ~ 

(d ) (D^ttifr©^ V 7°P V 7°P tl° 

;u :PJU p-ji/£jH "T £ C t 5 £ o 

£tzmwz.s (6) ©*§§&#£, ±1E (a) ~ (d) ®^ttlfr<D4V 

7°P IN/C^ V 7°P tfJl/TJl/ZI— 

±§E (7) ±=E (a) ~ (d) ©iN-ftifr 

CM v 7°P b°jUTJUP-;u^^siH^ffl^/c-r V7°p tfju^jup-ju^ 

±§E (8) (Digm&lk** ±iS (a) ~ (d) ©IN 

ttiftto't v 7°P y 7°P tfju^up-

(9) ±§E (a) ~ (d) © 

IN-ftl^©^ V 7°P V^P tMU^UP 

±1E (1 0) <D%&0kft*s ±15 (a) ~ 

(d ) ©iN-fti^©^ V 7°P eVU^UP-JU^jt^JlS^lN/c^ y^P hf 

±IE (1 1) ©i£#IM^ ±1E 

(a) ~ (d) ©iN-fti7bN©-r 7 7°P tfJUT^UP — 

v 7°P tfju^up -JU^J^CM-T £ £ £ "e 5 &<> 

[0047] miiE^jlX^'effl^e>tii)tuiEfiitlS3fejl^^ 
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m. s, m, ft* 

«fc£%j&<J£glcfc^Tlfc&SS£ LTfiJfflM§3t,0>*i 

[0048] -JftWfcfcOt Ltf 
x<7P—xN y;m—x, l—xs ^FVP-X. T^tfV — 

x^(D^iv -tz>iUP-xjP7K^ 
8Mfclfc£\ 3fet/lc% ZtLP,0)Jja^t3-fr^lf-5dtA<T?#, 

[0049] mm<Dm\m. h^p 
=!Vs %ks 'J^ •9"hOJFt:\ If—K $1^ 

JRy?ts ftlcRBS^jlifclA, £f-s ±fE<Dj^;JI<7)^<Dff^-e£> 

oTiJ:l\, 

[0050] <<v^nif;u7;u:a—JU£j£*H®0Jg£l-fflL*b;h&Jgi&£LT[3\ & 
fft;JI. S^V^P t°;u7;u=i-;u££jt-f <§>f::tf>lc 
«4«B35<5*f-6*aMR*7c*. M. tit $>mmmi£btzmi£m^ 

*iSJ£ifeT? fctiliftdWfilifc1\ 
*3S^<D±S#«LT. pH. ;at3H*fiftSi|©flJI®Iifc<.. 0Ua.lipH 

4~9, Jf £ L<l£pH6~8. ;SJt 2 0°C~ 5 0°C% £?£ L < It 2 5°C~ 

4 2°CS E*)0~5MPa% £?£ L<liO~3MPa 0S5H]|*3T? p H 

saw KAH® L & *>< b &#-t 3 - <t £ €> o 
[0051] i£#li<M&i&£*i<£>SSI;&l£. 

t-feotU<, £fc. 

*mwv\t. mm® 
mm=rt>ti&tmwfo(D}mz. m\z nmm ttmt&msrf&Zo 

UiEfii/cfflia(agij9i) 
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vtmrntLr6 0nm%&LTttzz£tf-e:z, -fv7° 

• LVUT7 JUP ^ 5 Ii%~ 5 011% tt&zt tf-C 5 
§ o 

[0052] 

U -mttlZO. 0 2 v v m~ 3 . 

0 v v m (v v m ; [mL] [mL] /0#[R] [#] ) "CS> 

lJs £f;£L<tiO. 1 vvm~2. 0 v v m "£'$>•§><> ip Ills®® fill tC cfc lJ 

s jiL/cou 

LTs 0. 0 2 v v m~ 1 0. 0 v v m 

d btl%>0 

[0053] 7 7°P k?JU7;i/P —;U©§Slj£^£teN -f 7 7°P £°JU7JU 

)\y±M(Dtz^>(Di^TM(DMZ, 7 7°P t?JUT^UP 

£ 3®tjD ft @|£X & 3lJt t Z> tc St) 0 ftjiSftlfl £ #A/Tr f* 

Tt<n\0 -f V7°P L°;u7;up-;u£jiiffiS(DffiiI^L;/c 

^ £> ti & tc <£ £ i£H "£ 25 ti t£ <£ v^0 

[0054] ttilE[51i]XX^-eti, 

(JU"K tb^?) frb, -f V7°P 

V70pL°;u7;up-;u^[5]Jjx-r-5o ctuc<fcu, 

7 7°P tfJU^JUP-JU 

fulEMXU^tC-a^tiS^ 7 7°P L°JU;pJUP-,iU£[n]JKt"5^";££: LT 

(is $JAl£\ ftulE&SX6J}ftANb£'~£P& 

1 L/cft, v7°P tfjuyju=i-)u%frM 

f §T? 5 £o ®i|X3 titc-f v 7°P L°;uT;UP -

^ 77°P tfJU^JUP-JKDM^&ti, 0iJXI^tC 

t, J^Kifi^Mfc^WTtcUNo -f V7°p L°;u^;up-;u0^7Ktis 

^;itC<£ U?r&?Z.£tf!*i*Z>0 

[0055] %tc, fulE^Slfiti^ tulE^ 7 7°P L^UTJUP-^^lfflaS.t/Ma 
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^ -f V7°P h?Jls7Jls=l-Jls£g 

AJM£i£SU skMiimZm^T't 7 7°P ¥)\s7)\s=\-)\'%£.l&,t2>T.m 

c:(Dmttoimiuifc&s j;ytuiEiM^fre> 

n%Ltc157s^(D^ V 7°P fcMl/j7Jl/P-Jl/£JK£-r£tfX*R>r V7°P tfJUT7 

JUP-JMXHljg^ V 7°P fcMl/j7Jl/P-Jl/fr£>C V7° 

p tf;i/7;i/P-;i/^^S|-ri)lilJlxigi:s 

[0056] V7°P tf;i/7;i/P-;i/©Jlx^^©^!li: Ltit =I>T>+)—IZ 

£Z}$£m$tSJPZ?^s<-JP 7°We®M^ -f V 7°P tfJU^JUP-JU 

©IN 7 -r ;u* -N 0!iA i£S1f flSSt7 -r ;u* -4 ̂tc j; £ ^ 

tfmfbtiZo WM&iz<{ v 7°P bf;i/7;i/P-;i/«:^S|-ri)lilJlx^©^!li: 

IN T £ ZttfVZZo 

&fc\ CI©M^33INT^ V7°PLMU^JUP-JU^JIXHI^ 

Wtc, V7°p t°;U77;up-;u^J]x^-r^ifM;&#toT:fcd:iNo -©*§ 

tuiBIUJlXIgtts V7°P \fJ^7J^Z\-J^(D^^tm^ 

V7°P bf;i/7Ji/P — Ji/£0JRf £d ££#&=&©•?£>^Tt,J;iN0 

[0057] V7°P L°JU:PJUP-JU£jiAJ]fa£i£ 

btli, mmWt, 
mft<DM^SLO^^izmi*£#**&r££s tu§E±M*i^±s 

§«fc©tlft£0JK-r£0JKE&£fiAT:&©£Ptf£d£tf-e$£o 

I0<t9^itLTtt, i^il2 0 0 9/0 0 8 3 7 7§ 

7 by h®HI 1 

ii04iiii?tt, -f v7°p 

JR#3 tifci&^tlcN giift SB AN P,fU*£>EAt"£fcs!)©}iAi 

iSlC)tiHTx7L/-i'a RTti£&oTlN£0 

[0058] S/c, Mfefet LT© 7°>WIX#3 

tl/c 7°lf^^^tlTlN^0 Z(Dt^s K^>>7°lf^#S]L/cfU*X 

&$<* h7'> 7°^ L T J < 7" 'J > i; £ o 
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dtUCj: ̂  7 7°P 

\ ±7[s-is 

7°>fcJil£3tl£o -f V7°p tfJU^JUP-JU 

[0059] s/c, 7 7°p -fV7°ptfju;7 

JUP-JU^fuIEfr-efe^^-tz K>t|W|0l^^^ti^o tf^ti/c^-tz h>& 

, (m^#I^2 7 8 6 2 7 2^&$£ 

IEi60^;i) -f V 7°P tfJU^JUP-Jl4C^"t £ £ 

tm?£IA\, CtUCJ:^ MJimfriW V7°P \f)\s7)\s=\-)\s^(D^m®) 

m^W.lzMsb^ztifX'^^0 
[0060] licit o &*>\ muc^ 

t, i oiiiiim 14 8»sg)si, 5o^>^ 54 

&P > hP-7, 56 &t£IX lJ 5 8 M >7°, 6 2(ih7'> 7°*f-efe 

§ o 

cnc&, afr&ms^fi^jim^iix^LT^vyptfju^up 
-IMD^mikfrotctfXDs iIfU££Mt£ LT©i£S*i 1 2ifm?ibtiX^^ 

o CHC&, 1 2(DntMZ\m?Z>tc 

ft0?77P-^-^ 1 4 £% > 

^y+M 6«x^tiTiN^0 PVT^+M 6^iip^©f|[:it *iftj± 

^31+ 1 8&m#tfx^*/fft2 MftCDJI^&t/diPCDltSl^U 

^J±^^tl^tl)IJj^qrt^C4^TlN^o S/c, %mn&, K^>>7°®620 

h7'^l6 2 0ft^CJ|X#3tl/c h7'>^i«^tlP 

Ltl\§0 ±M*f1 2Ktt, ^Jt-tz>-t»-2 2, ;##Itlliz>Ht2 4&0;pH 

-tz>nt2 6^^ti^til3M^tiTlN^o S/c, i£S*f1 2^&N fflfcWttL 

TffiTU^-t*>I2 StfBBit^tiTfckK ja^-t:'>i2 8& 

-> 07s$-^4 Axmw • »P3tl£0 

[0061] S/c, i£S*f 1 20JUgUC&A'> Kt-^ 3 8, |«tC&;£i;pf$3 6 « 

xbnxn^), ;^spf$3 6iztemm^aammA- os ^wm%mmnm%-4 
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2A<l$ia£j|iT^£>o pHSSS^J^JiLfc^fQSiJ 

*§3 Oj&tglt^flTl^o 0lCli^ff3 4jMI*b;flTl*3,> ^ 

fttfflJ*® 3 0lt /f>^3 2 LTtmt§ 1 2^pH ISS^J t & 

t£#*f1 2IZli, 3=1 > hP-7 5 4 7M®*.b*lTl^o =3 

VP I—754 li» ;^Jt-tz>-9-2 2. jS#K^-b>-b-2 4&tXpHHz>-b-2 

6Coi$££;h.T. i£«*§i 2rt(DSf&5ft^©;aS» 
DO (;t#i^ft) &i;P H(D#tffg^A^Rrt^[c^or^'S0 £fc. n>h 
n—=y 5 4iiN /<> Kt—^ 3 s tftti\i7m$mmnB#4 2 czjue^ti/c 
u&o =i>hP-754iix ^>Kt—s 

^3 2^#SHzJ;y P HfljfflJ^S<fc?l::fcoTl^o 

[0062] *tzm&mw 1 oicii. »M;^ii4 e^i^btLT^ 
%>o SH$*f4 8 2fctfft®iy?fclS5 6lZ(±-e^tl^5 2, 6 0^b 

SfC$*§4 Sdli. gH#jMR§£*iTfcy, ^>^5 0^1 

x&mmismmwi 2izmmztixi^0 *s^ii#a^M4 8^b 
/K>^5 0^LTJ§S<S1 2^7-r—K£*i30 7 f - K(D;£;£(£=i>K 

P — 7 5 4 0iS[5SlCc£ lJN chemo stat. pH stat ̂ <^=§-11 

7-f- KM^oItg^fcy s =1> hQ-75 4/»>P>fl)(i-^(C«fcy, 7^:75 

ommt^o 
[0063] fiii»yj««5 6iis /K>^5 8^Ltt$iii 2ic3i^^tirfcsy. # 

>7°5 8<D^Sj[C<|;or» 2frbt£g$tf&£SXb*U tfcSiyifri 
5 6^a»£j|lTJ|R§£*l5o 4feflSy-Pfi®#<fF*3T?^illC@S$tirfc 
y. © fc® *><-$ t ft 3 £ a KM £*IT o 

h7'j/^l6 2lz(i7K (h7''>^) Jb^Ja^tLTfcy, E'lbLfc-rv^ 
p if)i7j^-)^mtt^tzi5b(Dm^(D^m. ^j^ii5°cic^#$tirt^ 
£0 iim • fit#c:«fcyt£^*ii 2flicff#rf3^y:/p t°;u7;u=i-;ui£. 
u>x>+M 2frb 2l::|&g 
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7°*f6 2-e 7°3tl£0 

[0064] -f V7°P 

V 7°P tfju 

7)\s=\-)\s(D£_mifvinZtti:V, 7 7°P tfJU^JUP-

y < -f v 7°P 

*fgBG0M V 7°P L°JU:PJUP-JU®£ji14^ 2 4 0 h JJLt©^ 

±M^qrt^4^)o £©il£\ o. 7 g/L/hJU±©£j£5£]£tf 

qrfg-efey, ^KSI. o g/L/hJu±©£g&]£tfRrtg£&£o 

^1»J 

[0065] JU"FtC% ^0^©^»J^IEi6"r^^\ ^B^ttdtL^tCcfcoTfyil^tL 

-f V 7°P 

-f V7°P 

-e&tu£\ 
&fc\ r%j SiSit'^^o 

[0066] [>r V 7°P tfJU^JUP-JU^jtAJia©^] 

< B : : a t o DABft©#|> 

li/x 'J LT7 • P <J MG 1 6 5 5^®>fV AD N A0^SlB^^^^"e 

fey (GenBank accession number U00096 

)N is>i 'J t7 • P 'J MG 1 6 5 5^|©C oAh7>^7x7~"tz a +J" 

7"ZL~>y h£P-K"T^mfe^ (J-M"K at oD^I§TSC^^§) 

tlTlN^)0 at o D (i GenBank acces 

sion number U00096 tClESCO^'v x. 'J tl T7 • P 'J M G 1 

6 5 5 J AIB^JCD 2 321469-2322131 tClEic^ tlTl^o 

[0067] ±IE©mfe^;&^ii^-&^/cto^^47oP^-^-0±^SlB^y^ LT, 

GenBank accession number X02662 CDiUS 

BB^JIfSgKfc^Ts 3 9 7 -44 0 tC§E3tlTl^xS/x 'J \LT • P 'J 

0 ? 'J -tzJU^JUT1' t K 3 - 'J yWcr tKP *f~y — "tz (JU~F GAPDH t $¥-& 

Zt1$foZ>) (D7°n^-$-%m%:&mtZ>Zt1fXx*Z>0 G A P D H 7°P 
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'J \^y • =| ij MG 1 6 5 5W;ADN A 

^7^>7°b — hiCSl^T c g c t caat t gcaat gat t gacac 

g a t t c c g (IB^lJ#-§-1 ) % RZf acagaattcgctatttg 

ttagtgaataaaagg (IB^lJ#-§- 2) tC ct lJ P C R Ls 

i^n/cDNA77^ > h^mnsiM fe I^ECORI xmittz 

Z.£.T*1fa 1 00 b p©GAPDH 7°P =E — 9 — £ P — Kt~£> D N A77^ 

> ff»nfcDNA77^> h'pUCI 9 (Gen 
Bank accession number X02514) 

EcoR |-e>F=HtU 3blZ7)l,t}i)7*Z7 7*—t£timLtc*,<Dt%:m 

£-U 'J ff—iS/i'Jk7-3lJDH5al3>tf 

^>K"tz;U DNA-9 0 3) ClIlsiL, 

'J>50M9/mL^L B^^7°b- hC4f fcc 

[0068] ?#£*lfc=l •—— 1 0 fcf*> 'J > 5 O ju, g/m L 

B^^Jft-e3 7°C-e-0ft±MU K£0i|XU «I#SIE c o R 

IMKpn l-e^'^L/cP^ GAPDH^P^-^-tf^yaiStlfc^fc 

CO^jitk U DNA|B^^5SIILGAPDH7°P^-^-^IEL< 

iff A^tl/ctCD^: pUCg a p PtUco p U C g a p P 

IECOR IMKpn I XmitLtc0 

[0069] 3 %IZ a t o DZm^t&tcSblZ, i*>x 'J 17 • P <J MG 1 6 5 5 

^rVADN A^j>^b- h(Cil\T c g a a t t cgct ggt ggaa 

catatgaaaacaaaattgatgacattacaagac ( 

13^#^ 3 ) N Rtf gcggtaccttatttgctctcctgtg 

aaacg (BB?!l#^4) IZ J; y P C R ;£-ei^§ U iWcDNA77^ 

P<> K £«I#SI EcoRIMKpn I t T?#J 6 9 O b p 0 

at OD77^> S£?#fc0 :©DNA77^> h£^C«l#SlE c 

o R I RXfK p n I xmitLtc p U C g a p P 'J X-izZm^T 

JLi/ x 'J L 7 • P 'J D H 5 a*fcP > L°T" > K "tzJU 

DNA-9 0 3) ICMfffegl U 7> fcf*> 'J > 5 O ju, g /m L 
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$ K£[l!]J|X Ls a t o D ̂ 'lE L < ^ LN Z. CO 7°T7 7 

$ K^pGAPat oDt -pp^S U tc0 

'J L77 • =1 'J MG 1 6 5 *J tiyf-l ~?tl)\s3Ljr — z\ 

is<7*/3 y& 

[0070] ±i&LfciIkK li/x <J £T • P <J MG 1 6 5 5^®>fV AD N AKfctt 

Sato DcDj^glB^Jt^^tlTlNSo x$/x 'J L77 • =l 'J MG 1 655 

l®at oD©5' g c t c 

tagatgctgaaatccactagtcttgtc (IB^l]#"^ 5) 

it act gcagcgt tccagcacct tatcaacc (IB^U# 

^6) li/i'J £T • P <J MG 1 6 5 5 faO? J A D N A 

t LT PC R£*T9 ZtlZj: Vm 1 . 1 k b p 0 D N A Iff ft-£ iff iH L/c0 

[0071] li/i'J L77 • P'JMG 1 6 5 5G A P D H 7°P—©IB 

^ytt#^S^VTfE§!^ tl/c ggtctagagcaatgattgaca 

cgattccg (IB^O#-^ 7) £;x:>:LlJt:/'-PlJMG1655 a 

t o D0|B?yif^Cg-3VTfFi^ftfclB^#^4 0 7o^ 7 — 

»llfc»^^-pGAPa t o D%$mt LTPCR^TI\ G 

APDH^Pt-^-iat o Di)^/^^7 9 0 bp®DNA77^> 

h zmtco 
[0072] ±mz£ vmbtitcy^vty musiPst i^xba 

U X b a I t K p n I U :®77^ > h 7 $ 

K p T H 1 8 c s 1 (GenBank accession number 

A B 0 1 96 1 0) [Hashimoto-Gotoh, T., Gene, 241, 185-191 (2000) 

] ^Pst I t K p n I -emit LXm £ tl&7 ̂  V* > K t Wtn U 'J 15-

DH5aWII^U 7 P ̂  A7 x ~ P-JU 

Oju,g/m I B^7°b-h K 3 0°Ct^f /c 

o i'3tl/cPP--^^P7A7x-P-Jb 1 0 At g/m I B$ft 

crc-e-eftiMu %bntcmWfrb?^x< K^0JIXL/C„ :0 
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'J - P'JBt (ATCC1 13 03) 

% ^P7A7i-P-Jb 1 0 At g/m I B^7°b- h tC 3 0°Ce 

-IIIU f^tl/cIIiM^^P7A7xzp-

)\s 1 0 At g/rn I ^ttfLBM^iCjSSU 3 0°C-e-^±ML/co ?# 

P7A7xzp-Jb 1 0 ix g/m I B^7°b 

— 4 2°Cti$SLPP--:&f/co p--£Jr[£^ 

O°C-e2 0tP^i£SU 

B^^7°b- htC^LT4 20C-e^W"TS =!•--=&t#/co 

[0073] ftiiL/cP P--®Ef 1 0 0=lp--^to>> 7°LT;e 

B^^7°b- hi^P7A7xzp-jU 

0 M- g / m I B^^7°u-^P7A7xzp-jH 

^14®^P->£5S/u/c0 3 N Afr£> P 

CR(aiJGAPDH^Pf-^-hat o D 7 9 0 b 

a t o D7°P;E-^-Tlii^G A P D H 7°P ̂ E —* — tlT 

&L±ZffifctZtn-yZJLi/j: 'J t7 • P 'J, B: : a 

t o D A Btl$£ Lfco 

&fc\ ii/x 'J *>;p • P 'J B*fc (A T C C 1 1 3 0 3) &MM • • 

'J ^JU^-P b^>a y&y A^"t£ 

[0074] <^77,^ Kp I *a*z (D fEl^> 

£ P7 K 'J A®5Sffl®(7)71z hiif^]JL'/1t+^7-ifHE? ( a d c 

) & GenBank accession number M55392C, -f 

77°P tfJU^JUP-JU^'L KP^f^---tzmfe^ (I PAdh) ttGenBa 

nk accession number AF157307 tClES^ 

o 

±IB©mzm^-e&tcsbiz&mtey'u^-t-oikmmt LT 
s GenBank accession number X02662 (Dim. 

SBB^JIfSgKfc^Ts 3 9 7 -44 0 tC§E3 tlTl^x^iL 'J tT7 • P <J fi 
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K3-'J>I£^'L \zn?i—\i (J^TG APDH^Pf 

&Z. £1f1bZ>) (D7°P "E-9 —SB91JtZZttf-ZZZo 

[0075] GAPDH7°P;E-^-^IXt#"r-?)/ctox^xiJ 17 • P 'J M G 1 6 5 5 

J ADNA^TV^U- c g a g c t acat at gca 

atgattgacacgattccg (IB^lJ#-§- 8) N JkXl c g c g c g 

catgctatttgttagtgaataaaagg (IB^lJ#-§- 9 ) iZ 

ctUPCRMlU t#^tl/cDN A7^?'p<> h£«l#SlN d e I, 

s p h I Ti-mibt Z> z t-zm 1 1 0 b p0GAPDH^Pf-^-(:^fc^ 
D NA77^ > K^tf/co i^n/cDNA77^ > K«^7°^X$ KpB 

R322 (GenBank accession number J017 

49) zmmmmNd e i AVS P h i 
>h£;Fb1^U 'Jff—x$/i'J t7 • P'J DH5a 

*fcp > LT > K "tzJU (HC#«&!lf DNA-9 0 3) IZMM&& U 7 

>5 0|ig/mL^L B^^7°b-

?#fco ?#£*lfcP P --%r7y 'J >5 O/ig/mL^L B^ftigife 

-e 3 7 oC-e-0^±M U m btltcmWfr ^70^X$ K p B R g a p P £ [g]J|X 
L/co 

[0076] P 77°P tfJU^JUP-JUT1'^ K P ( I PA 

d h *) £>7c<ist»tCN Clostridium beijerinck 

i i NRRL B— 5 9 3 0M V7°P tfJU^JUPL KP^--tzmfc 

^-(D7^ £tCP K>fi£^L/c-f V 7°P tfJU^JUP-JU^'t: KP 

>f^-iz}Ifc^£§£ftU DNAMiaU«DNA77^>h (IB 

?y#^i o) ^^L/CO iB^y^j^T^iE-ro 

ATGAAAGGTTTTGCAATGCTGGGT ATT AAT AAGC 

TGGGCTGGATCGAAAAAGAGCGCCCGGTTGCGGG 

TTCGT ATGATGCGATTGTGCGCCCACTGGCCGT A 

AGGGAGCTCTTGGCGACCGCAAGAATATGATTTT 
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AGGGCATGAAGCGGTGGGTGAAGTTGTGGAGGTA 

GGCAGTGAAGTGAAGGATTTCAAACCTGGTGACC 

GTGTTATCGTCCCTTGCACAACCCCGGATTGGCG 

GTCTTTGGAAGTTCAGGCTGGTTTTCAACAGCAC 

TCAAACGGTATGCTCGCAGGATGGAAATTTTCCA 

ACTTCAAGGATGGCGTCTTTGGTGAGTATTTTCA 

TGTGAATGATGCGGATATGAATCTTGCGATTCTG 

CCT AAAGACATGCCCCTGGAAAACGCTGTT ATGA 

TCACAGAT ATGATGACT ACGGGCTTCCACGGAGC 

CGAACTTGCAGAT ATTCAGATGGGTTCAAGTGT A 

GTGGTCATTGGCATTGGCGCGGTTGGCCTGATGG 

GGAT AGCCGGTGCT AAATT ACGTGGAGCAGGTCG 

GATCATTGGCGTGGGGAGCCGCCCGATTTGTGTC 

GAGGCT GCCAAATTTT ACGGGGCCACCGACATTT 

TGAATT AT AAAAATGGTCAT ATCGTTGATCAAGT 

CAT GAAACT GACGAACGGAAAAGGCGTT GACCGC 

GTGATT ATGGCAGGCGGTGGT AGCGAAACACTGT 

CCCAGGCCGT ATCT ATGGTCAAACCAGGCGGGAT 

CATTTCGAAT AT AAATT ATCATGGAAGTGGCGAT 

GCGTTATTGATCCCGCGTGTGGAATGGGGGTGCG 

GAATGGCTCACAAGACTATCAAAGGCGGTCTTTG 

TCCCGGGGGACGTTTGAGAGCAGAGATGCTGCGA 

GAT ATGGT AGTGT ACAACCGTGTTGATCTCAGCA 

AACTGGTCACGCATGT AT ATCATGGGTTCGATCA 

CATCGAAGAAGCCCTGTTACTGATGAAAGACAAG 

CCAAAAGACCTGATT AAAGCAGT AGTT AT ATT AT 

A A 

[0077] LfcDN A77^^> h acat gcat 
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gcatgaaaggttttgcaatgctg 11), RXf 

acgcgtcgacttataatataactactgctttaa ( 

1 2) tCcfcy PCR;£-ei^§u m^ntcDN h£$y 

phi, Sal I 1 . 1 k b POP 

7 7°P tfJU^JUP-JUT1'^ KP^f^---tf7^^P< > K^tf/co t#^tl/cD N 

A7?^> KpUCI 1 9£«i#||S p h I RXfS a I I 

1577^ > h£;Fbl^U 'J ff— 

li/x 'J 17 • P 'J D H 5 ocfoP > t°7"> h-tzJU 

DNA-9 0 3) >5 0^ g/m 

^7°b— K t#^tl/cP P — — •&T7> tf'V 'J > 

5 0 M g /m L L B&tti£jfe-e 3 7 "Ce-BftiM U ?# 

£>7°^X$ K^SIXLT, PK^ML/CI PAd h*^IEL<^A^tlTlN 

£>d££5is&U :0 7°^X$ K£ p UC- I * <^-pp^i L/co 

[0078] 7°^X$ Kp UC - I *£«|#SlS p h I E c o R I 

I PAd h*£#fr7^?'p<> k £7°^7,$ Kp BR g a p P£ 

mens p h i RxfE c o R i -zmttzzt-zmbt1577^ > h£ 

Wtn U 'J ff—tz^ffllNT^L/c^ i$/i'Jt7-P'JDH5aj|P> 

t°7^> hizJU DNA-9 0 3) ClIlsiL, 

'J>50/ig/mL^L B^7°b- h 

% btltc PPi-^7> kf $/ 'J >5 0 M g/m L^#t?L BiMttetS 7 

°Ct-iiSSL, K£0i|XLP K>B^L/c I P 

A d h *7^IE L < Jif A^ tlTlN'i) d £: £f?ISil L, <1 CD 7° T7 7 $ K^pGAP-

I *t1%&Ltco 

[0079] P K>fi£l£ L7t —ii'mfe-? (adc*) 

^tciSbiZ^ Clostridium acetobutyl icum ATC 

C 8 2 4(D7iz VWW.^r~h =7 — (D7 J £: tCP 

KVB^L/c^-tz DN Aftf&lZ 

J^yWDN A77^> K (13^#^ 1 3) £fFJ$L/co l3?y£J^~RC 
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ATGCTGAAAGATGAAGTGATT AAACAGATT AGCA 

CGCCATTAACTTCGCCTGCATTTCCGCGCGGTCC 

GT AT ACCGT ACCGAT ATGGACGCCCTGCGT AAAG 

TTGTGCCAGAGCCTCTGGAAATTGATGAGCCCTT 

AGTCCGGTTCGAAATCATGGCAATGCATGATACG 

AGTGGCCTGGGTTGCT AT ACAGAATCAGGTCAGG 

CT ATTCCCGTGAGCTTT AATGGTGTT AAGGGCGA 

CT ACCTTCACATGATGT ATCTGGAT AACGAGCCG 

GCAATTGCCGT AGGTCGGGAATT AAGTGCAT ACC 

CT AAAAAGCTCGGGT ATCCAAAGCTGTTTGTGGA 

TTCAGACACTCTGGTGGGCACGTT AGACT ATGGA 

AAACTGCGTGTTGCGACCGCGACAATGGGGTACA 

AACAT AAAGCCCTGGATGCT AATGAAGCAAAGGA 

TCAAATTTGTCGCCCGAACT AT ATGTTGAAAATC 

ATCCCCAATT ATGACGGCTCCCCTCGCAT ATGCG 

AGCTT ATCAACGCGAAAATCACCGATGTT ACCGT 

ACAT GAAGCTT GGACAGGACCGACT CGACT GCAG 

TT ATTCGATCACGCT ATGGCGCCACTGAATGACT 

TGCCGGTCAAAGAGATTGTTTCTAGCTCTCACAT 

TCTTGCCGAT AT AATCTTGCCGCGCGCGGAAGTC 

AT AT ACGATT ATCTCAAGT AA 

[0080] fEJ5£L/c D N A7"7 7° b—htCffllNX, acgcgtcg 

acgctggttggtggaacatatgctgaaagatgaa 

g t g a t t a 14), gctctagattacttga 

gataatcgtatatga 1 5 ) tCcfc P C L 

, mbntcDN A7?^> hymens a i u x b a i 
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£?$] 7 0 0 b p®=l hM£7^JU/1^>^--tz7 ̂  V * 

y K £t#/c0 ?# £ tlfc DNA77^7>h £: 7*5 IdfEjS L/:^7X$ KpGA 

p- I *£*I#SIS a I IStfXba I Umitt Z> d £ Tl# £ tl£ 7 ̂  

>h£;Fb1^U 'Jff—li/i'J k7 • 3'J DH 5 a 

jfczi > LT > K "tz;U (HC#«&!lf DNA-9 0 3) IZMM&& U 7 

>5 0|ig/mL^L B^^7°b-

t#/cQ t#^tl/c=l • --%7y fcf*> 'J >5 OM,g/mL£#frl_ 

T? 3 7 °C-e-0fti£S U ?# ^ tl/cSl* fr e> 7°^ X $ K £ 0JR U a d c * IE 

C®7°^X$ K£ p I * a * ^;g L/c0 

[0081] ^;u=i-x 6 'J >11- 1 KP^-f—tzitfe? (zwf) %M§T£ 

fcdblZJiSsji'JklT-Zl'JBffiCDfJADNA (GenBank acce 

ss i on No. CP00081 9) 7^ > 7° b — g c t c t 

agacggagaaagtcttatggcggtaacgcaaaca 

g c c c a g g (IB^lJ#-§-1 6) , RZf cgggatcct tactcaa 

actcat tccaggaacgac (IB^lJ#-§-1 7) PC R/^ 

-ei^S U % b tltc D N A 7 =7 V * > K £*l#Sl BamHI, Xbalt 

'Mitt Z> Z £-&fa 15 0 0 b pO^Jl/P-76 'J >111 -7't: Fan—if 

D^O^yV £t#/c o % £ tl /c DNA77^7>h £: 7*0 ^fEJ$ L /c 7°^ X $ 

K p I * a*£«i#||X b a I B a m H I >F=Hb"t £ ^ £TM#^tl£ 7 7 

v* y h^i^u 'j L7-P'JDH 

5 a^zi > bfr y K -tz;u (HC#«&!lf DNA-9 0 3) IZMM&& L 

% yy^\)y 50/xg/mL^tCL BSS^7°b — K tCjfcWt" SIIIEI 

fr£t#/c0 t#^tl/c=l • fcf*> 'J y 5 O/ig/mL^L B^fr 

±S±te(CT3 7°Ct-teiU K p l*a*z£[g] 

J|X Lfco 

[0082] <7°^X< KpTHI 8cs1-pg i 0)Wm> 

li/x 'J £T • =l 'J MG 1 6 5 5©>fV AD N A(D±ik&mm^MUX'h 

U (GenBank accession number U00096) 
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% li/i'J • =1 'J (DfcZfcV'JlsZI — X-f VP< ^ — -tz (WT P 9 i £P?/SN 

Z£1?foZ>) £=l-(GenBa 

nk accession number X 1 5 1 9 6) „ p g i P — 

K"t£mfc^ (1, 6 5 0 b p) 

&)s caggaattcgctatatctggctctgcacg (iB^U 

S"^" 18)% cagtctagagcaatactcttctgatttt 

gag (IB^lJ#-§-19)% cagtctagatcatcgtcgatat 

g t a g g c c 2 0) J&Xf gacctgcagatcatccg 

tcagctgtacgc (IB^lJ#-§- 2 1 ) 'J K^7 

8©^7^7-tt5' ^{liJ^EcoR 

I IB^#^ 1 9 fc <£t/2 0 0 7°^ 5 ' ^miliJtCX b a 

i s^^fu^s IB^#^2 1 0 7°^^ v-^5' S t i mm%m 

LTIN£O 

[0083] li/x 'J t7 - PUMG1 6 5 5i (ATCC 7 0 0 9 2 6) 0>rV AD 

NA^fj^U t#^tl/c>fVADN U IB^#^ 1 8 

1 90^7^?-^71:\ PCR^fi? . Okb0DNA|ff 

frZmimLtc (J^Tpg i £#&£>) „ IB?y#^2 

0 £IB^]#^2 1 0 7°5K 7-^7t\ PC R£*T9 ZtlZ£ Vm 1 . Ok 

b 0 D N Aifr^^ittitig L/c (WTpg i - RBfTtt£n¥,Sc: £#&£) 0 

f)0D N —pg i-Lifter £ 

E c o R I RXfX b a I T\ p g i - RlfrJ^X b a I RXfP s t I 

-?'tl>F=Hb Ltco Z(Dmm&2.mt, KpTHI 8 C S 

1 (GenBank accession number AB01961 

0) ©EcoRI&tfPst I t %)tbn U T4DNAU 

IfcLtc&s ii/x 'J t7 • =1 'J DH 5 a^y^y h"tzJU (HC#«&*f*t§!D 

IZBM&&L. ^P7A7iiP~)l> 1 0 ix g/m I B^7°b-

MC3 

K£0J|XU pg i £=l-Kt-^mfe^©5' ±3fc5M»Ttt£ 3' "FSfciM 
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mfr(D 2-DOm^ifp T H 1 8 c s 1 tC IE L < iff A£ tlTl^ z. t L 
fco t#£>tl/c7°^X$ K£X b a T 4 D N A *° 'J tz 

*DNA|fifrt, pUC4K7°^X$K ( 

GenBank accession number X06404) (P 

ha rmac i a) £EcoR I & Z. t Tt# ̂  tl£ tl j~ "7-Y i/ >It 

£ 3 £ Id T 4 D N A *° 'J ^ —tz Id J; y 

NA0frtt££T4DNA'Jtf-1z£ffllNTg^Lfco ^©^ ii/i'Jb? 

• =l 'J DH 5 aP>LT> h-tzJl4CMff$E^U 7x-P-JU 0 

U. g/m I ^t?^»50|ig/m I B^7°b- h tC 3 0°C 

K£0i|XL 

, pg i £P-Kt-^mfe^©5' ±3fc5M»Ttt£ 3' 

^v^VItttmfc^IELaiA^ftTl^C^SSSgU pTH1 8 

c s 1 — p g i t. L/c0 

[0084] < B : : at oDABApg i *fc©fF M> 

MLfcli'x'J L77 • =l 'J B^N B : : a t o D A B^7°^X$ KpT 

H 1 8 c s 1 — p g i L, ^P7A7 x ~ P —JU 1 0 ix g /m I 

O^g/m I B^7°b- h td 3 0°Ce-^±M 

LN o t# "7 •1' 5/ > 5 0 ix g /m I 

^ttfLBM^iClSlU 3 O'CTr-^ipSLfco tfacc:©i£^$©-

5 O^g/m I B^7°b- htC^U 4 2°C 

"e^Wt"-?)=l p--£t#/c0 t#£>tl/cP :>> 5 0 At g/m 

I B&ttJ&Jfe-e, 3 0°CT'2 4 liflipS L, i/>5 0 

At g/m I B^^7°b- htC^LT4 2 £ P P= 

f#fc„ 

[0085] ftiiL/cP P--©Ef 1 0 OPP--^t°>> 7°LT, 

0 ix g/m I B^7°b- 0 P^ 

A7x-P-JU 0 At- g / m I B^7°b-
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9/co CLCD^SgaiOU R&2 Omm o I /L/h "efcofc0 5 

V7°P tfJU^JUP-JUjfJt^fT, WttOUR 

icftf V7°P £)\s7)\sP-JUJW, -f v 7°P bf;i/7;i/P-;i/^5iJt^: 

ii&fco ^H£HI7N 1I8, ^t/^8^^-To £OT^©tbig$ii5£j£ttO. 

1 2 0 0/h Tfeo/co 

[0120] 
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[^8] 

[rprn] 

OUR 

[mmol/L/h] Th"1! 
-YV^PtfJL/PJLd—JU 

Hit sm [g/L/h] 

-<y^ptrjb7jb=i-jb 

i|3^[mol%] 
HSk#|5 500 50 0. 1 200 1 83g/L/271 h 0. 68 42. 7 
HSM6 600 1 07 0. 1 203 390g/L/271 h 1 . 44 51 . 3 
MWP 700 1 53 0. 1 200 468g/L/271 h 1 . 73 57. 0 
HSM8 800 1 87 0. 1210 341 h/L/ 271 h 1. 26 44. 2 
HSM9 900 1 96 0. 1 21 0 272g/L/271 h 1 . 00 32. 1 
HSfe^Ji 0 400 20 0. 1 200 1 35g/L/271 h 0. 5 40. 0 

[0121] [H9] 

Stt®J5 &Mi0l9 
iI333|g -f -)i> -fyz^nif JUT;L.=I--Jl> <fV-7nfJl>7Jl>=i-Jl> 
B#|W[cby] ££KB] £ii[g] 

0 0 0 0.0 
0.1 ao 0.0 0.0 
0.3 0.3 0.3 0.2 
0.3 0.6 0.8 0.6 
1.0 6.4 16.9 5.2 
4.0 35.2 86.4 47.5 
50 41.8 106.7 59.8 
6.0 49.0 127.7 74.8 
ao 65.2 173.4 99.5 

11.0 89.4 232.6 136.4 
11.3 91.3 234.1 135.8 

[0122] U -Y V 7° P tf 

)\s7)\sZ\-)\s£_m&J£ifi&l:tZ>i$\RttZfoZ>0 j£/ciiElN0 U RT'tis 

-f 7 7°P tfju 

y) u =i -) u JR$&<£•T t £ I® fq] K £ 0 

13 7 8 <£ y N OUR^20mmo I / L/ h~2 OOmmo I / L 

-f V 7°P y —Jf 

ilE < &•?> CI tf'folf'ho £tcs 08M8J:UOUR^2Ommo l/L 

/h~200mmo I / L / h (DWMlZ%Wb'f Z> Z. t. cfc lJ . •< V ^P tf Jl/ 

J: y-Jf i%< &£Cl£tf¥yBJ! L/co 

^MJ5~ 1 OcDlN-ftUC&l^TtMt^ 

jt3lJt&0. 6 g/L/h£rFN i*y-ji/£j£5I]£&0. 1 g/L/hJM 

"FT'S) o fco 

[0123] ttzs 4V7°u£jl/7Jl/Z\—Jl/(DlMWMw(D$&B$:£ik%:m9lZ7jkto HI 9 

^0^ ̂ tz. 1 i aiciiifeft, £ 
V7°P £0)\sT)l'=l-)\s$:±m'£5ZZ 
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1 HC, mmmQimi 2iz&*mto cway, 
I^OppmTfeoTti, £tc, 0~ 1 p p m^5£"e^i|] L 

Ti^Tfr-D, -f V7°P bf;i/7;i/=i-;i/©^5iJt 

f#K;##I£||}fjt;&»p-t£DO-S t a t B 

alanced DO-stat ;£& h & < Tt»I!l 

£$) © £ £ JCpfc yT? $ £ d £ tfft fr ? tz o 

£tzs mz&^-ZtjUtSb®®, OlZ&^Ts 

2 4 0#P^@ 

[0124] [^»IJ1 1] 

1 OK^MU 5 g 

/ h U7 < — K U ^tlj«&¥£j7 -f - K3lJt 4 2g/hl?7^-K L/c 

o p H S t a t 

OUR&2 OOmmo \ /L/h^h^tc0 Sfc^PJ 1 £HD*§tC LT, i& 

7 7°P S/c, ^»J2 

^|W|«^70^X$ Sl^i1 3, i1 4, ^1 1 &tf^1 

2ic^-f0 J£ig$ii5tJ£&0. 0 8 3/hTfc^fco 

[0125] [H10] 

it# 
97ia—x Tl" 
CSL. 5... 

[0126] 
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[^11] 

-f}V7)\sZi—S\s mum [g/L/h] 
38g/L/24h 1. 58 

346g/L/144h 2. 40 
516g/L/240h 2. 15 
725g/L/360h 1. 18 
935g/'L/480h 1. 95 
1139g/L/604h 1. 89 
1259g/L/720h 1. 75 
1315g/L/840h 1. 57 

[0127] [H12] 

Btftitday] £SSg] 
0.0 0.0 
0.1 0.0 
0.3 0.2 
0.3 0.6 
1.0 19.2 
2.0 50.9 
3.0 75.9 
4.1 119.9 
6.0 173.1 
7.0 199.0 
ao 226,2 
8.0 245.1 

10.0 258.1 
11.0 273.3 
13.0 314.9 
14.0 336.8 
15.0 362.5 
16.0 391.8 
17.0 414.9 
17.9 434.1 
19.2 453,3 
20.0 467.5 
21.0 479.7 
22.0 496.3 
23.0 518.1 
24.0 541.1 
25.1 569,7 
26.1 588.8 
27.0 600.6 
28.0 608.6 
29.0 613.7 
30.0 629.4 
31.0 638.0 
32.0 642.5 
33.0 645.0 
34.0 652.0 
35.0 657.3 

[0128] i 13<£s imwttomfonmtezimmurn-fe-z&v, 24^11 
~8 4 1 2g-d ry eel \/LUfo-? 
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mtteZZttftifrZo H1 UU, -f 77°P £)\s7)\s=\-)\sm 

WftMli 13 15 g/L/840 h, 1. 5 7g/L/htJ^ 

tco Ii:6 2. 40g/L/h, 1 0 0@3;-etC£^T 

2. 1 5 g/L/h ttcs i1 5 ct lJ II 

±mm(D 7°^ X $ 27S|ttftt20 %UT t ̂  9 

, 2 901747%, 3 5 0 @ 7 7 7 %-efe U, 7°^ X $ K 3 

L/co 

[0129] £®<£9K*fgBJ^CJ:tU£\ -f V 7°P 

liiSSiu y, v7°p tf^uT7 

;u P-)i £ Mm.t £ z t ifx $ £ o 
[0130] 2 0 1 1 ^8 £ 1 1 BlZ&m3tltcB*mft%t&m%2 0 11-17 6 4 

o 2^(Dm^lz, ^(D±m<mmz£v*Bmmiz^j&%nz>0 

&®L wtfmww 
'DiM* tl£0 
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H^Ol&SS 

X.IC<fc yiAX(mifcf V 7°P t°JU7jU=|-jU£jtt^£^-r 

7 7°Pb0ju:pju=i-ju£ji*j]iS£N -fv7°• tMu:p;u=i-,iu£ 

J=L-3fu!EipS*i 

p^omw^mwLXs 
fulEiSMft'efulE^ V 7°• 

H&££&ftli3i±"C\ -r v 7°• 

fu§Si£Mfrbn/cMIE^^£bs -f V 7° 
• ̂ )i7)\y-^-)V^jkMwMz^^±M^titc^ V^P tfjuyjup-

£#tM v 7°P tfjurjup-jui^^&o 

[1*^112] ttmmm o. o 15 / h u± t ta&£#-c 
1 lEicOM V 7°P L°JU:PJUP-JUS^t^;£0 

[It^JtS] tulEipS^s 1 Ommo l/L/h~250mmo I / L / h 

1 x^l*^il2=Ei6©-f y 7°P tfyu^uzi — 

[1*^114] HufEa^m^#3b<, 0. 0 2/hja±£fc£ 

~1*^<II3 (D^"ftlAN 1 lliEtfcOM V7°P tfjUTJUP — ;u 

S^lS^T/io 


