





3. MR 30 T, EER(Cry) 12, Ml
#(0) ORI L SR L, BN
B(C*ss)iET 2,

4. MR Y AR, BRENTH—TH 3

&?60
WHEEFL SHMEEF VS b, 190
BRI A MERERE, (1)RTEINS,
] )

“ar #ke

FERBEETOMEEEZR, (1)RERAEK
Py reRTERIN, BRIBR S (D) L#lag
(X)DBifRIERR TR N B,

X=pz(1— We) LD?/4V (2)

vy NE— M ERBOMEERE (1) 2o T
&, MiENY) YERCERELTE Y, MiaNOA
BY v aR(CH) P HIREE L Lice / —RIT
xHT 5,

| il
=Kot C*ey 3)

3 fe, WEEE RIHMET AR, MilkRNY VAR
(C*r)ZMilar MR T oDDOERNY) VEE
(C*pp) &, I ONAEEBY YEE(C* )
A A ENEZC, IS TRRD L S
iR L7,

C*p=C*pst+C*ps (4)

BREREFN GREREEL C st b C*s
PELGCIEDO—KRTERT 5,

dg;B:kl (C*BS_C*B) (5)

TR O Y O AERGR B - B T e
) o EBOME IO T, J.L. Bramble e al.?®
1%, Coffea avabica? A\ 125 7 = 4 > DERBFRE
2% T, DNADEF L& 5 ) v y—t A
R — RO TS ETAMORISHL, EE
WM EIT> TV 5, vy FE— b BREOK

MERER T, ARRLEHEEP RT3 0
12DT, ZOEFTVERFAGRERECHEHL, X
K&

=y

=\

C*as _ 1+ K (C*p)" ©)
C¥om 1+ (C*sn/C¥ ) K(C*p)"

22T, C*By, C* a3 ZNZTNIEHFBELTO
BABREER, HEAK/SRL T,

—7, BRSO FEBFRER (C*) &, &1
BIH U A MIOAEERCH)EPFHLLLD
TRATEHIN S,

dC*s
dc*B:f ds L -
d6 L
YOEBODINX AWETIT- RERTE, 5

Iz ) UHFELEL v IcY, BEEEED ) VO
B3, HREEFOMIBNICEAET S Y o HN%T 5,
£oT, C*»DIKI, UTORTH3IN3,

crp-Eim o ®)

22T, Chrn Xold, WIMIOMIRPIFY Y o4&
£ [mol/kg], IR [ke/m*] % 7R T.

BREEEFLOFE ORCH0T I
%—%’& A2 ED»G, X4Dt=100hLL EizFi 3

tihl]
® 240
O 340

W 410
O 490

v 0
A 100

ERR | A 470

E4R4
] s

P L — § =
30 T '

20

BREE
Cs [ g/kg-ow ]

10

~

8 12 16

4
ERBOLIHN S OER
by [H072mi

4 FEEEEFHIC B 2 AREROMEN S
ERSFHRERETT

=221 —



R2 FHCHCONI NI A — X L UERDMHE

S5 R—R
Ji 0.70h" K, 5.0x10’mol/kg
b 3.0x10-%h~* K 3.21xX10%mol/kg)™
n 2.88
EXK
C*ss 2.5¢/kg C*sn  26.0g/kg
C¥y, 2.70X10’mol/kg D  1.0x10°*m
Le 5.0X10"*m V. 8.0X10"5m?
We 0.92 o 1.005%10°%kg/m?

HRE, BERTKD 6L gn KeZ G, (5)
RT7454 2270, kit SEERTOC 5%
K1, MO, 3.0X102h b, ZDE
SOFMEMRZX 4 b o ERTRT,

36, FECL YR NI EARERIZEH T B
CrasER2 R LIZC* 0 6 (R EH TC
2R, 36O RXREFHCTK, nkfiz, 22
T, C*pld BIEERRIZ L - THIe, LD 5 2 —
AL UCFEHLICERRPR2IIRT, 2712, 2h
CEHCTX2 OMRIZEKEL, X, C*s, C*rD¥
Rav—yaliTolttlas, EHETRT LI
Bifle—38% %R, REFNVOHEIEDTED D 6
udz,

3. R 70 XEERORET
3.1 RBRRM

VT 7R —FHCRER LTI, Y VA
x4 L OMSE 1 dmP® FH v, 25°C, BESRMETF
TXx—CyEAWE Y 7 2 %2—(TBR, K 5) %
ReTiT-12. ) 7 2 2 —N s8R IRE (DO)
ERP AL, KT ODOREY =) 2
L, H53KEL, DOIRIE # 5 g/mPic, BeRAURIRAE
T, 0g/miz, ZREERFVATHEAT AL
X OHERE L7, 272, ) LIS OBEHIK A DR

ZRB I, B BRELE L TIT- 12,

fila i, HEHMPOBDUZEEZENPRET 5 2
Lo hHEE LTS,

®5 X—v EARRY) 77X

3.2 BMRIMECLIBRRBHER

X6 2RT&5TBRZHCDOEES 5g/
mAUZHEREL, vy FE— M 2R L 5% 0 ¢
), BHEHER (4) 95240hiC g - 2B T, DO EE
% 0g/mOBEEIBRLHEZIT- (Rt 7 m ¢
R)o &G, —EMERIK, ) o8 LMSEHIZZ
#®li, BUDOREY 5g/m*L L THR¥1T- 12
(s> v £ 2),

e 3R LR BRI - 1 SR LB ] (Zpo—o) DB A0 &
b, MR GER b ~RT L, B
DEFEVEMT 22 L3> (X 7), K,
tpo—o=10h AR - KR HI R EE 3 R B35 &
Esro 1z, R IR LT 2 &
ko THIMASER L, % OB, MilaNItE Lo
nraRryMast T s L FL OB, &
12, tpooD & 32 & - T, MR DIERDFLEE » A& AL,
L, aRRHEIELL T EH2 s, —
i, B6DRT & 512, toood’ 6hE 24hT Il L
128 2 Alooo= 6 hORFD BV FIEE T 1 £ 2B

—222—



R otx
¥ERTOER BEEESOEX

DO=5ppm Oppm S5ppm
| . L]
tho=0
14 t i t
Vi
8 -
@ tpp=0=6nh
Atpo=0=24h
0 1 1
0 200 400
JOtXEEM [h]
E6 BMRIUMUELMES vy FE—FERIBOY) 72
X —T D5
50 “’E
(=)}
T' 1.0 440 —
_ 3
= 430 ©
#
g 0.5 4 20 %
Hb‘r(
% 110 &
S
0.0 AL 0 g’
0 20 40 B

BRIEEER tpo=o [h]

1 EEROURCIERE 30 5 R & Mg
FRRGFHHERR 2R T

CTHAEEEET LR Edigo e,

3.3 EARUBNIEERICH T 3 MMILEHOET
tpo-o b FHEE R O MMM IR E DBIRIZ D T,
AR ARES 24T D 10, BB RAUERILH 2 FE 2 DR
BITTV, FE#E T v ¢ 2 QRO IRaRE S % Hi
E LT RBIZRT & 9 itooo= 6 hLIBEIZIH W T
oo DM & b b S FHRIEEEVER TS 5 2 LY
5o 1. FRZ, FREERFEIS0hDRE, fpoo=28hDkE

— 4
(321
£
o B
R4
2
il
I
m 1
=
g-;: 0 1 1
0 100 200

BEERME [h]

8 FEx OBEROUBRFER 51 2 KNG RTE

HOWIEIL, tho—o= 6 hOEEERD S DDHFI1/5 &
5 & Eg=T2,

3.4 BRRBHRZOEERNESR

V7 7 2 —HN2ETOERFEHIER 9 R &
90, ERRAUARALIE LS L b HIEASER L, FEB L
il 6 DABEVIRL T 5109, ARFLE
R, BRYSRCHER OMMIISEREEE 35 & FFER
My 6 OERRLEE?» 6L 5 EHF L Lhb,

HERRME DR Ml R AR O A R
DR EFHRDEREBOLIIEL - EF 2,
HMIREEZ LT O & 9 WEF LIS

A= (B R IURLE D R 1)
/(BT AR Fij D A4 & s 80 )

i, BRIBLAERZROERLE, (1)R
OMEBEREE T v R FCRIE I L W HEE L IcES
w7z,

3 12, pEMifeE (Xo) AR TAME T 2 2 L 3T

—Q23=



Hi FEAiNE Al —
SRR
d(1-4)
U s dipo=o
R e — %
dCs <‘r.
dtDOED
QR<£SCB

9 fRikHHREOBSX

3 5,
Xp=X:=(1-4) (10)
22T, Xo=MEFROUER BT o A e & [kg/
m®]

BDMEREH W, AL too o DRMRERDIZ L
AR TIRT &) LHERE/, 3612EXD
A% tpo o EEKRERI (D) 2 &8 1 RENB TR L
2o

A=exp (— (tpomo— 1/ 7) (11)
zZT, r=EXh]
FEffas L BRBHEEDOFEM M 6O

BRFEEERY, 1HEOFMIZC B 5 Mzl
NOBRBEEZD 1 KX TEHELI,
<£g§:vhxa~cm) (12)

22T, Co-tithn i (g/m®], Cohil
MO ERIRE[g/m*], k=HEEERK h],

12, GERRO & 5 cHlalaRas(Cr)
PROFMIE R Y O OMRAHTEI -1 L LTS,

Co=p (1— We) C*s (13)

o7, MileekTotRiFlEE s, KT
FHRTE 3,

dCsr _ kS (Cs— Cre) d X

dtD0=0 X (14)
BRMEEFLORE M7 OBRL 0, (1)

KD A= %k, ARBEAEREZHACT,
(12)5X, (B)RD/¥F x—xEKD:, HREPR
3R T, LI I OROMINGIEEOKT & KK
MEEOFHERPEBETRL, RETFTNVYVELR
TH5ILEMHEPD LN,

4, BREETOEX

4.1 EBBIURE 0 X0EERNBIRIC
EO (AR EN Iab—>ay

INETORE v R L RFH 1+ R4
BOTHRERMCHME L TSR EYE L 2, W
Zat ARHALILv Yy FE— b ERBIC L 56
FHBEEDY I av—va 2T,

PR L L TRK0GCRT & 5 kit
FERISA X YV T 2 X —TDEH#EYFH 212, BIRIR
B L RN TORRERZITIREE T v L
BT, RS 0 AR () P, BBREAL
MCHEAERRE % 5 2/mP s Fb S LI i % 5 3%
RECTRIRSCHIR LTS, ZOE, BB LLT
BEERMARE P I LS P HMEE P S 5 LT
T T7NTNIn—RINAF VT 2 R8—%
Av, Ml EAEEELPRET 5 LI2LY
WHT 5, —Fh, BRIEIMRLE L ) AR Pl
¥ LM LRI 0T, BRI
(tpo-o) 11X, EAFEER & BALYE TEER ALK 12
3, W LEREEUEMERE 7 H 22
TERIEAZLILL OV ERPENT 5, 36K
Ha3nraR, BEAITRMCEIE LG, 2
NLDFa LR, ST RHCT, HEBOMEER
Fiae i s Lok W ERTS 3,

CDNAX )T 2 Ex—%H, EE LR L
7 v € 2 2R 2 72 FRARERIEC £ 5 Al

—D 2



NILTITE D TORBEDYIE 3T

EEJOER RBHIotx
v + bo-c=100h S
Eihiih

Fw_l 4
* Ul

SOFTNTO—RYFHE—

R

DO=0 g/m® EFE=E
& R EURER

R0 FFEMAER AN 4 ) 7 7 X — OISR

BAEEDYIar—var®iT-71,
YIav—yarETICHo TUTORE
I,
1. ¥ESnt2d, MIBOFERIIE 6w,
2. W7 a2 AHICBER L IS HIfE O C LR
TraRR, TTHIT S 5,
3. FERLICHEREN D Y &R ISHIE M IR
34, EE~OBEIIEZ 6w,
4. Y LSO AR L, B
HEOHEK TIIHMENY VAR TH S L
Fibis
EE7neXLBERRE 7O XDOEERRENR

IED AR ENS I alb—Yay #E n
A% 3 TL=240h1T, ZOBKIFH T vt 2Kk

CHER o AP R B AT 12D > 3

v—va VRERPRILCRT, I 2 Thoold, 8,
12, 16ht ZfL3 ¥, ZNEFNDREDL%92, 88,
84h & L, M7, AKER O (R %
100ht LT, BRHEWOLBREIToT, 12,
IHAME £ LT, Xo=0.7kg/m?, C*po=0.7mol/kg
LLZDOMDRECHC LN NI A—2B LU
ERE, F2, RICRTHEEZHCI,

tpo—o D BEANT % 42D LT A RABR (RS O M N kg fil
BX)RETL, MaNEREE(CHDETS
FLoZtdgor, BRFEHE(Cr)iiHmwT
12, tpo—o=16hDILFEHHIMIC I35 b 5%, Al
BIER R B 2PEW, fpoo=12hDIEE I 1) 2
Cor®’, L OBMT 52 L5572, —Ftpoo=8
hOBEBIILOTHE, Carldbot bR 0D0D,
X, Gt b ITERANECHERET A2 LTS, &)

=205



¥BZESovX RH7oEX
’f [h] too-n {h]
_ 92 8
——— 88 i2
--------- 84 16
o 300 T T T
(v
£ -
Eé \2 200 |~ ”{::_ -
o //’/
@ & 100 ’;f/” -
e
» 0 } } }
@ 2
K "o 3
@ ©
2
W
i x
0
0 200 400 600

HEEER t [h)

E11 FERESEREC L 2 vy FE— P BRIBERHV
BEEEDYIav—vay

x3 ARRBEEITVORDD ST X —Xs L PEK

T A — X
1=6.0h, 7=12.0h, %,=0.075h™
E
B 1 € A 240hDRF
X;=8.1kg/m? C*3=11.0g/kg
p=1002kg/m?3, We=0.92

ROFHBEOBRCEMNTH 5 2 LHRE 3 NI,
tpo—oD FXENL, JHRIRAERERI 571000 T 4 [1 D fE ¥
BB 350 Tk tpoo=12h DIEEH R Z LD
G5 1253, JARARBRAE DRER], [HIEUC £ 5 T tpo—o®D
BoBE»ZLT 5 LF L b b,

5. 8bYIC

RN & A R ORI, Y
N D BRI FE DS AE - T 12 9 B0 Z DR
BT 5100, I T, WEYERTOEM
WEAER P EDARELIRNTORRE &
FERRIOAENT, 3 O\ IIREMIIEAR ORI ERIEOBF
DBITbNT S 12, FFUARBIXTIR, v FE—1}
ERBOER BT, Mlaiis & CERER
Cxf LHIRE ) B RIET I ERERCICL,
BREE T 5 BEROBIT 21T 12, —4,
BERRED R T I R P CREIRRE T 5 2
Litd - T, flaNoaRr» b ciRhT 5 2
LERCITL, BRSBLEL L 2Rkl ES
& CHERRIEME - D THERBNT 2175 12, 3
6o, MR CEREREIT S 5% 0+ 2
LEERAURLE L & A R EAT ) R T e
ARMA LICEREEYFE L, W70t 2D
BlEe o ERCLABAREED Y I —
Yarvkite, sl RABPEET 5 Lo
s

DIEIR U TCAERE L, MR L v H
PR 2R T 5 2 &2 Al RE iR D354 (2
BHTH 55, ZOHER, %MoYl
BEATS - EEbNSE, 2D L» 6
Mt & 2 A AWE O EE - B’ v € 212 %
W, HEPIMERE R S U 13RI L A D
WRPLEELH D,

AW AR AR E AR O 2 K7 T8RO
bbbt Lo SEBELEHLEB LRSS,

CER
D AmReENE (-]
Cer @ taFIRHE [g/m3]

Ce BN BRREE [g/m’]
C* PHeaEER [g/ks]

hS

—226—



C*s lamtaiéea® [g/kg]
C*» Y v&®E [mol/kg]
C*er : HHY »&& [mol/kg]
D I ERBERE [m]
K R cwsER [(kg/mol)”]
Kr Q)R wi afafEs  [mol/kg]
B G ey sEEER [(h]
kL QR CHIEEELK [h]
L D EBRIBES  [m]
L, :ERBESHD 6 OHEE [m]
Le :4AEEES [m]
[ s EEKRER  [h]
n )R EIER (-]
t D sgaRER  [h]
tboo - TRHET | & 2 BER (B R LR IRFR)
L DREE 0 e AR (4]
Voo smER [m?]
W, @ BRIEOEKE [-]
X o EgEamaE (kg/m]
X, o 3timleE [keg/m?]
X, :EfEraE [keg/m?]
u D hmE®EE [h]
~ HEAx [-]
RS Y
p I EBREOLE [kg/m?]
r L ADRcHYsEHK [h]
TRz
b E/ME
m . EKHE
S fAE
O : YA
51X #k

1) HEEL  EWBELRMEL A1 %,
117-124(1988).

%)

3)

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

=20 =

Al bk — MR DR RL B 1 S,
112-116(1988).

Mano, Y., : Plant Tissue Culture Lett, 6,
1-9 (1989).

Kino-oka, M., K. Mine, M. Taya, S. Tone
and T.
103-106 (1994).

Ao BEIETE, HAIEL, HERETE -
WXEE, 17, 1012-1018 (1991).
Kino-oka, M., M. Taya and S. Tone : J.
Chem. Eng. Japan, 26, 578-580 (1993).
Taya, M, K. Yakura, M. Kino-oka and S.
Bioeng., 77, 215-217

Ichi : J. Ferment. Bioeng., 17,

fLg L

Tone : J. Ferment.
(1994).

Kato, Y., N. Uozumi, T. Kimura, T. Honda
and T. Kobayashi : Plant Tissue Culture
Lett. 8, 158-165 (1991).

Brodelius, P.: Appl. Microbiol. Biotech-
nol., 27, 561-566 (19883).

Kilby, N.J. and C.S. Hunter : Appl. Biote-
chnol., 34, 478-480 (1991).

Taya, M., K. Mine, M. Kino-oka, S. Tone
and T.
31-36 (1992).

Kino-oka, M., Y. Hongo, M. Taya and S.
Tone . J. Chem. Eng. Japan, 25, 490-495
(1992).

Kino-oka, M., M. Taya and S. Tone : ]J.

Ichi : J. Ferment. Bioeng., 73,

Chem. Eng. Japan, tp be submited.
Murashige, T. and F. Skoog : Physiol.
Plant., 15, 473-497 (1962).

Panda, A. K., S. Mishra and V.S. Bisatia :
Biotechnol. Bioeng., 39, 1043-1051
(1992).

Fischer, R. S., C.A. Bonner, M.E. Theodor-



ou, W.C. Plaxton, G. Hrazdina amd R.A. 1043-1056 (1976).
Jensen : Bioorg. Med. Chem. lett., 3, 20) Bramble, J.L. and D.J. Graves and P.

14515-1420 (1993). Brodelius : Biotechnol. ‘Bioeng., 37,
17) Baily, C.M. and H. Nicholson : Biotechnol. 859-868 (1991).

Bioeng., 34, 1331-1336 (1989). 21) Toda, K. and I. Yabe : Biotechnol. Bioeng.,
18) Taya, M., M. Kino-oka, S. Tone and T. 21, 487-502 (1979).

Kobayashi : J. Chem. Eng. Japan, 22, 22) Zhang, Q., A. Liuchle and H. Greenway : J.

698-700(1989) . Experimental Botany, 43, 897-905
19) Nyholm, N.: Biotechnool. Bioeng., 18, (1992).

—=228—



MREBEE LIE e
R 8 43 A 1 HRAT

FATAT  MARNE NRFEREH R 2L [
KB X EERT 3 — 6 — 7
(tF e v)
Y = A (BR) N
Tel 06-229-0966

FHRE [ AL







