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Development of an Automated Control System for Plant

Tissue Culture using Bioreactor
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1. A &

HExHuigd o HERS A #F d7E A, v, & FAM LA
Pl glom, ¥ FEAME d&stso] dlojgia Zere dFite] o|FAX 3
o olg @ HEZAuGRY AddE T4 FHMAE o8 nAMAE Ho] o] &3t
Aot AR A wge wjFoly £& F A Zdo] W& HWAZLY, £2€
A¥e aTss], YAHsE £ vAol vk waAd WIEE A7tE ALY A
TAHA BA7IE9 Mdo] 2FdAY HolYHHE o] 8T AAuigd] AT FAH
TA A E o] & FAYe v iR 2 AFEIL sbestd el Az A
g9 ol Hesitest 44dd.

ol e Y dHE AEAME WFAAY WBAEEL o]&F LA (fermentation) £ AAW
3 5 & 5 Je FAE ¥IH, AE WEFAde LAV (fermenter), HEAH EE F
EAZE WFdte BFE vl 2 dH R ENIINE gk B3, AARH Adoly BR
22 MAPEE ogstd F - 3F & -z F& UE Ao TAZWEME T AHF
APE FHez vojedEe FF ATEC]l FYH Ao JEZFHWMYE AME
1980 ) o} F A& FolM wpoledelE o] &% HE9 FAuY AYA T YAAT
7t FRHReH, SHdME dYdAT LAY Al g, FEAS A A R A
HFS A vlo] 2 dEE o8¢ A7/ FAHAATG & dFAA = o] dHE o) &
3 G T2 aFALE AR fgte woleddB Y WA pH, DO ¥x:E
L2HUez A F e A=dE AR en, AA WFA HEE Ho WE uj gy
FEHEE ASA.
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Fig. 1. Schematic diagram of an automated control system of bioreactor
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Fig. 2. Block diagram of measurement
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Fig. 3. Flowchart of the pH control
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(1) 3A A=

W FAl wjgFdel pH, DO FE& Aojstrld &AM BPHo g wdd o] vjdA ol

mE gl JES S BARAE Wdde) FHo) ALSE FAIFHEL Oriental

hybrid ‘Casa Blanca’'& FulolA 713 o] Auidgn g YIAEEZF stvtoltt B dF

A& Casa Blanca 729 v tie]dol ulol g AE & Alg3tg e, w71t B4 47
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AA FE= HE o83 E4EAh
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Fig. 4. Changes of pH in the mediums Fig. 5. Changes of DO in the mediums
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Fig. 6. Changes of NHs' in the mediums Fig. 7. Changes of NOs; in the mediums
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