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ABSTRACT The bioreactor system for the large-scale plant tissue culture was developed to control the pH
concentration and DO (dissolved oxygen), and air flowrate. The system controlling the proper air flow rate for
each bulblet growth stage and monitoring the contamination of bioreactor using the pH change was controled
by computer program. For the uniform bulblet distribution in bioreactor, the proper air flow rate was 300 cc/min
at the beginning of bulblet culture, 400 cc/min after 20 days, 500 cc/min after 40 days, 600 cc/min after 60
days, and 700 cc/min after 80 days. It was possible to maintain the pH concentration within 5.5 = 0.5 during
the culture by control systemn of bioreactor.

Key words: Air flow rate control, automation, bioreactor, pH control, tissue culture

Mo 2 s vt 2 2Eskt 7hssked Aadule) At A
&Y ol 7hsstelet AZE (Nagaoka 1991).

S el Hlol o= AEAE WALt MAES o83
2w, o oA st FHL fler, 44 A& 23F (fermentation) = ARG 55 & U= AAE
Axe 2E38tH o] upol s Ze|H | thFdito] o]F @en, v]E wgAlole 2AY) (fermenter), A=A &
A3 k. ol AExAUYGRY] BdlE T T & FEAEE Wi%sls A9 utol g Ay (BEHEY))
WA g o] &7 LAMAE Bol o] 83t ot A A E} tt}. 53], HARE Aoy AR 22 vjAES o

ol Ao} gL wigelut & 5 dd Ao} - WA st AR - M- € - HFE T2 VE W) 2EE (H#
290, seE A8 a5, AW L Dol gl M) T 2

o]
ji:

Hgzauge] o 4BHY P B AT

U\I

)

!

=
NEAG S S0 vpolE] AE] W3 ATFE
th webd s%EE A7E dFAAEY] e 3 _/,:sggq gt} AEzA k] 9olA= 19803t o]

2l ABat7]se] o] R Hlol LB AH & o] &5 SollA vto] L B AE E o8- A& FAuivt
Al ool 3 FAH-L TAAE o]-8- FA W o] 7;1331& T ANAT7 F8EHUSH (Aitken-Christie et

al. 1995), =FUjo| = JGATAAA Y Abatufet, 5
*Corresponding author Tel 031-290-1889 Fax 031-290-1930 ghaol| A o] Adal L 914t thFF4] o] vlo] L HE Z o]
E-mail skang@rda.go.kr 23k A7 SPEAT (Kang et al. 2002).




308 - Korean J. Plant Biotechnol.

HpzAge] gloix) HuzAe g4, 424 54
5ol 015t uol 2Nl E IrhE
Agshe v PR BAREC doh 53 4BRge
Bl 340 ool J1AF WAL o waEe
gAY ol Beld =
2249 S44 JAL 52 ol$
FYe o 5 glod, B A9 A9 HEY mugAE
AHEE % g7] W] Hhol2elolE R B71E 79
sl FYE 719 F5 dste] WS Aol )
%% 3l B} (Takahashi 1993). 2 ATl AE ve 7
o WUE A MFom FBASA 48T A% )
2 @ HEE ) 72 ASHOR 5ES o
WA Ak B gL vol ool R F
Hi 3719 F HA W 71700 2A G394 T
713 Fste] BRIl UR g Mo wo
F2o] =B Hn, WFFIZ B5E 4FT T
cEloy #9E Adsel FUHE 3719 EEL o
32 sl ool BT A A e
upol 0.2 AEIRS] FSIF/1F] Aot AFAS BF
2E g2 DA Gm gz B3 mrebd
sfhe 3340 Ade £ B8o} Ak F, 4FS =
S 5 91t S FELAT 2R BE B
A 2EYAT Hasd + e 37 FUEL Lkl
ket
Ed, AAEAE o] g3 HB2AuFNH pH FE
o sk nYPUAE ol §eAS Wk T T Wsbt
T #AT A0E FeA gtk WP SolHel pH ¥

OH

F

XN g o>

jo]
=

o
=0 FAF Wste A4 Fo Froj2e] o=
e Wafste] Aol FgTe Ul%l?ﬂ ot dirdos
A AW FAM 275 A pH $5E FEo|H H)
FAle] utet k2 A9, Nagaoka (1991)«] Aol olshd
ti-3e] AEAe] A pH sk 5.5904 6.5 M9 of
AHgeltt.

v BoMe vlolee|dHE o83 U2 WEA

>

el tigk A7E st vlo] e e o] gl
Meot FAF/NHFS 2oz AT & e xS
Azstgon, AztE Aade AeAE WEE Bast,
A 28 A AR A2E o] &t Yo wid
ata, vid s B wWiH S vlarste] v F
Al &3E Ak WeS Haustua gich

>

ERETET
PUSTES:

B ATl AHgE ol e el e F2e 2

Controtier-

Air

Figure 1. Schematic diagram of an automated control system of
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Figure 2. System block diagram. ADC, analog to digital converter; DO, dissolved oxygen.
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Table 1. Simulation conditions of air-flowrate.
Cultivation stage Cultivation lapsed time Size of a bulblet Position of the ball within a bioreactor
Step 1 The inoculated day 5 mm Floating (upper layer)

2 20 days after inoculating 7 mm Floating (upper and middle layer)

3 40 days after inoculating 10 mm upper - middle - lower

4 60 days after inoculating 15 mm middle and lower layer

5 80 days after inoculating 20 mm lower layer
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Figure 4. The results of simulation. The color expresses the flow
velocity and a unit is cm/s.
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Figure 5. The control device of the air flowrate.
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Figure 6. The control performance by the drive time of the
pouring pump of an acid & base.
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Table 2. The condition of pH concentration control using the system.

Driving time of pump(s)/ . . pouring amount (mL)
ftem The amount of pourings of an acid base (mL) required control time NaOH HCl
A 1.5 s/0.15 mL 13' 20" 11.2 1.3
B 1.0 /0.1 mL 19' 50" 104 0.3
C 0.7 s/0.07 mL 25' 05" 9.8 -
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Figure 7. Change of pH & DO concentration of culture.
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