ERAEEMBTSERE 158 31~42 1997 81

WO L R ERR AR EENS S
T O ZRAH Y HEE~ DR

KA R, SHEL, 4R T
A", BB

® g

EOSL L BB L UBELIERT 30 DEBE LR L. Atropa belladonna
(N5 FvF) OREREEREZAVC, ZOFAEE, D1,

ORI NLI0-LEDRBEBNTIEH. N5 F Uy FRIBERATR TS 2 &75<
BIFICHEE Lo, —RASEIIEBE TR LACBELHE L, COBBEEL VI
BiTid, EEBBEBRT2EB T, BEBISVLTIRWILE, TrhoA FEBICOVWTIRH 2
BICHERIERENTE T,

1%

D, (LR, BR. BEL S CHAS NI EAME - EAKT 5 I3Z V. LiL
IhoDEYIIcE T 2ERPEEERZ—RICEL M OREETH b, 2T, HEYERERE
BEMEFIHLCINSFRABZRABY e REBICEET 2 1t OMANBRAITOhTY
%o

H5BORBEYC >V TIE, BMiaD D O BEEREEIKT 5 T EMFREL DT,
ZOXHBEBEREFH L CRBEETE A2 EBMONTVAEY Y, —/HT, boxXv7y
vhad FRENT 4 2TV T4 FIEEEET ZRREME ORI, B LRET 1K
BiclpAEEShBOA, 2<AEESIBOLLONSHEVVVD, 22T, €0 & D 5t
RETIREESNBVE I BYHEEAEET S LHIC, BECHBEZMLLRED : £ AR
HRT BB SEEEL LTSS,

SRR PR E E— IRk » b RELL L b, PHENR b L ACERIEOT,
HMATBIR I X 2 BREEZI 0TV, BEYRBCHRE L. BED X SFERFEESEV D
T\ SEETOEBIIMLEL VLS, —H Ty INSOREYIT, BBEPICLBVIKEDH -
THEBEEERL P TV, 207/, BEENO IR > THHLLTVIZ, Lok A

1. PCCT 7 / v ¥ — kI

2. BEREAFETSHEM TR

BE + F 8RS YT TR A Y T 2R
* x B AR FE TR

i




32 EAEEMETHREE B12 1997

BoEsEh s &, ERNBNOEEOHBGE L CHES APV, BEHEOMEE R,
AECRBMEERAZE LJETSEEEEZ 0N, S5, BRAHGHEIET 21cE5C
bbb, Fio. KREERBTHET HBAI 1L, HEMBMOBERIEISLE L7554, £
BWOFMIZ. ZDHHF &2, 72T, EEYICHEMII X b L 2252 ¢ cititicig—ic
DS EHBNEBIRT 5 T LH, TEMHEBMPHFEORRERLTI S A TRLERT
RED—D2EEZLNTV A,

COREICEIL THA . YOS L PR ERBRAOERBEE MR L7, C
DOIEBREEB R, WK O LERT 2ERREBEREEEF L, ChEAVEIEickh, £
BIPARERGIE USSR 2 BRI — i S € 5 LR, COAROEEEEL
RAT 58T <5 ¥y F REROMEE “RIBYEERE ) 5 C & CiD L,

ERMHRUAE
1. fEYIsE
Atropa belladonna (Solanaceae) DAEAREER X, EUF % HZE MS EFEHE# (30
g/l sucrose, 1mg,1 forchrolfenuron, 0.lmg, 1 NAA 3 X 00.2g 1 gelrite & L)
CBELTHE L BoNcBERIE. 200ml © MSIEHH. 60g.1 sucrose & & 0°0.1m
g/ 1 NAA 2 SV A2 AN 72300ml 7 5 2 2 1ol L125rpm TIRIEES & U CTHE5E
SHT, TRNTOREEYR, 25°C. BRETERL

2. EBEEE

K1 icEBEBEOBARER L, COEBOLARBIZI-LTH B, < OEBICHT
TRBEAR & R EOTIRER 2 1R Uic, COEERIE, 10rpm O & 5 IEE CTHERS # 5
TEDHRB LI LT,

3. FriEfRAT

RIBBRLEE ORMEFRITIE. BRAREBER LEREERS N5 FryrRapiie L, 9
WEEHT TITo 7o ROEH (19200g) 21 &+ vAkTHE LD, 8-L DA % v
KEAN I EEEBRIC AN, < NE0 lvwm OBREET Ty 15, 302 60+ 120rpm @
BRETHE L7, ERROPIRPESRR EFER & OE#ESIBOSEICRIZTEEIC>L
Tld EHRBICERRO E TRPICBELROEEEHIET 2 LIk > TR L 72, #H



SEALED BEARING
AGITATOR HOUSING

AGITATOR SHAFT

BIOREACTOR VESSEL

BAFFLE FIXING SHAFT=—"_]

IMPELLER\ — 11 | |
' TN L]
SHAFT REINFORCING

BAR ———|

—X

| ___— RINGED SPARGER
= BASE PLATE

Fig. 1 Diagram of a bioreactor designed for the culture of differentiated
plant tissue and organ.
Vessel volume was 10 liter and three impellers and two baffles

were settled in a bioreactor. Distance between impeller end and
baffle fixing shaft was 15mm.
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Fig. 2 Diagram of impeller and baffle.
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Fig. 3 Time course of the disentangling of root aggregates in the newly

designed bioreactor.
Fresh weight of root aggregates remained in a bioreactor was

measured.
About 200g of aggregated roots derived from liquid shaken
culture was added in 8 liter of deionized water and the bioreactor

was operated.
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Fig. 4 Effect of agitation speed on mean weight of aggregates remained in

deionized water,

About 200g of aggregated roots derived from liquid shaken
culture were agitated and dispersed for 40min and the fresh of
weight root aggregates remained in the bioreactor was measured.

Bars represent mean=®SE.

FREQUENCY (%)
0 10 0 10 0 10 0 10 20
L] L) L T
3k 15pm | 30mpm | 60 rpm 120 rpm
2- 3 - | —— 1 — 1 ]
3- 4 ] - — [—
4- 5 =] — —— ——
5- 8 3 —1  m— —T
- 6-7 ] — —— —]
€ 7-8 3 — —
E 8-9 3 — — —
I 9-10 =3 — — =
E 10-11 (=3 ] =] =]
o 1-12 = — — =
Z 12-13 1 —— — ——
w 13-14 ] — —— =]
14-15 =3 =] =] =]
15-16 =3 =] i =]
16-17 =3 — | —
17-18 = — =] =
18-19 = =] 3] =]
19-20 & . 5 . 1] . 7] .

Fig. 5 Distribution of disentangled root length in the bioreactor under
various speed of agitation for 40 min.
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Fig. 6 Relationship between electric conductivity of the root homogenates
and amount of root homogenized in a settled volume of water.
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Fig. 7 Effect of agitation speed on cell destruction expressed by increase
of electric conductivity of water in a bioreactor.
About 200g of aggregated roots derived from liquid shaken
culture were agitated and dispersed.
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Fig. 8 Time course of total sugars in the culture medium during culture
in a bioreactor.
Control is the values in a simple airlift bioreactor.
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Fig. 9 Time course of NH,"- N concentration in the culture medium in a

bioreactor.
Control is the values in a simple airlift bioreactor.
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Table 1. Effect of culture methods on growth and oxygen consumption
activity of A. belladonna roots.

TOTALWEIGHT DW/FW O,CONSUMPTION ACTIVITY

(FWg) (%)  ° (mg-O/DW g/hr)

CONTROL 802.5 6.38 5.44
(0.69)

OPERATED  1245.0 6.53 3.90

( ) : INNER AREA OF AGGREGATES

Table 2. Effect of the bioreactor types on the production of secondary
metabolites.

HYOSCYAMINE = SCOPOLAMINE = SCOPOLETIN

(1 g/DW g) (#9/DW g) (#9/DW g)
CONTROL 43.89 97.96 239.7
(ND) (ND) (108.5)
OPERATED 113.3 197.6 398.6

ND : NOT DETECTABLE
( ) : INNER AREA OF AGGREGATES
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