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ABSTRACT Comparative studies on medium supply in bioreactors (raft, immersion and ebb and flood) have
revealed that multiplication and growth of Alocasia Amazonica were greatest in the raft system, while lowest in
ebb and flood system. In the raft system, the basal part of the shoots was continuously in contact with medium,
which enabled a constant uptake of nutrients as well as aeration to the explants. The number and the size of
leaf stomata were higher in the raft system compared with immersion and ebb&flood system. In the immersion
system, plantlets were deformed and epidermal cells in leaves were irregular with a large intercellular space. The
results suggested that the medium supply should be controlled properly to maintain normal and healthy plantlets
during liquid cultures in bioreactors which affects morphology and physiology of the plantlets.

Key words: Alocasia, bioreactor, ebb&flood, immersion, liquid culture, raft

N OB L Qlo], i RAuleFof ofsf o
1% 7|0 uiRE Y EA miol A&
Alocasia Schotty= A& THAraceae)dl &3k FHoAl AyE] Ao w2 Yo @ AJAF ELo] e ERAoR

o} YAke] L AlFZ 2 ofalofel ddff opwE]Ftof oF 70F A& €] qr Qeh(Pospitilovd. S, 1997; Kadletek =, 2001).

1o olx
<]

;2‘%

ox

ofr

2

QL

o

o} #a3}al Qltk dlocasias WA/ WA ER Het o3t EA AL ouﬁom o8] HZ PEuLLE o]%
+ W AU AL, AL Holg Sl 28 FEAEZ W ) wjoparaio] 2Euky gy, AJRURS|E 270D, vy
F aujEi glon, 47), B, A 5ol Sl B3] & opuim wix|zA, WOk B /; = wjokstA el A3t} A%
ogt g9 FRE VML o] 1=} &2 BEAHE F

hto|t} (Thao &, 2003).

Alocasia’= As}7ol Balel= A7A AR W Bza
Ao, F480] U vo} AAol dfigel HEAS
71 A1 2, virus ZHoll &jgt B3yt & ZAE = A3

§]'7} 7hsd] A2 MEL; 7)8e) vjok 8-S 3 =Y 4

T uloF 8]0 YitRStE B AjAR| 9 1 H|E A7t
3“'4/‘1 Qo] thEFrAto] 7R3 A 2S vk ARlo 2
FEHEAL QIek(Pack 5, 2001). AlEA4te] HEFHS7IE 4
23} o= 19814 |7 ote] gk =AM Lo B
519 T(Takayama S, 1981), L cloFst 2203 Qe A=

L84

A

e E

*Corresponding author Tel 043-266-3245 Fax 043-272-5369
E-mail: paekky@chungbuk.ac.kr I oRgAIESY ANzel ZjEHge] HEEL Ql=dh, 1



118 - Journal of Plant Biotechnology

Fig. 1. Schematic diagram of different bioreactor system. A. Continuous immersion with net (raft culture system). B. Continuous
immersion without net(immersion culture system). C. Temporary immersion using Ebb & Flood(ebb & flood culture system). (a)
air inlet, (b} air flow meter, {c} membrane filter, (d) glass sparger, (e) sampling port, (f) supporter (net), (g) air outlet, (h) medium

reservoir, (i) solenoid valve, (j) timer.
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Table 1. Plantlet growth of A. amazonica as affected by medium supply after 4 weeks of bioreactor culture.

Bioreactor system No. Fresh .Dry Shoot ‘ Bulb No. Rooting
shoots weight (g) weight (g) length size (cm) leaves (%)

Raft 5.87a" 4.67 a 041 a 6.23 a 1.26 a 240 a 92.86
Immersion 5.67 a 435 a 029 b 5.99 a L.11 b 233 a 86.67
Ebb&Flood 4.67 b 1.53 b 0.13 ¢ 367 b 081 ¢ 040 b 23.33

“Mean separation within columns by Duncan’s multiple range test (P=0.05).
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Table 2. Growth, chlorophyll content and carotenoid content in leaves of 4. amazonica as affected by culture method after 4 weeks

of bioreactor culture.

. Leaf Chlorophyll contents (mg-g-1FW) Carotenoids
Bioreactor system 2 - -1
Area (cm’) Width (cm) Length (cm) a b a+b (mgg” FW)
Raft 6.77 a* 239 a 431 a 1.53 a 0.57 a 2.10 a 041 a
Immersion 454 a 185 b 349 a 1.30 b 049 b 179 b 036 b
Ebb&Flood 1.56 b 131 ¢ 1.62 b 0.63 ¢ 024 ¢ 0.88 ¢ 0.17 ¢

“ Mean separation within columns by Duncan’s multiple range test (P=0.05).
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immersion ebb and flood

Fig. 2. Proliferation and growth of A. amazonica in bioreactors
as affected by medium supply after 4 weeks of culture.
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Fig. 4. Confocal Laser Scanning micrographs of Alocasia leaves cultured in bioreactors as affected by medium supply. a: raft, b:

immersion , ¢: ebb & flood. (x400). Bar : 25um.
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