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High Efficiency Bioreactor Culture System for Mass Proliferation and
Bulblet Formation of A//ium victorialis var. platyphyl//um Makino

So-Young Park’, Wi-Young Lee, Jin-Kwon Ahn, Young-Jin Kwon, Hae-Chin Park

Biotechnology Division, Korea Forest Research Institute, Suwon 441-350, Korea

ABSTRACT A suitable bioreactor culture system for shoot proliferation and bulblet formation of Allium
victorialis var. platyphyllum Makino was established. Uptake of soluble carbohydrates in different bioreactor
culture systems was also analyzed during the entire culture period. Optimal conditions for multiple shoot
formation were determined in raft culture (RC) and modified raft culture system (MRC) (13-15 per explant)
in which the explants were placed on a net contacting liquid medium. For bulblet formation and
enlargement, 93.4% of shoot clumps formed bulblets at the basal part. Furthermore, they were uniform in
size when cultured with ebb & flood system (E&FS). Bulblets harvested from RC and MRC showed
vigorous rooting, however, their growth was not uniform. Whereas soluble carbohydrate contents in the
bulblets cultured in E&FS were low, starch content was high. Sucrose, glucose and fructose concen-
trations in the medium of E&FS culture system decreased as bulblet formation and enlargement proceeded,
suggesting that external sucrose is taken up to by the cells before it is hydrolyzed.
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Figure 1. Scheme of 5 L balloon type air-lift bioreactors using for this study. A, Raft culture (RC); B, Modified raft culture with
medium reservoir (MRC); C, Ebb&flood system (E&FS); D, Immersion culture with air supply (IMA). (a. air flow meter, b.
membrane filter, c. glass sparger, d. sampling port, e. medium reservoir, f. connector for medium exchange and sampling, g. timer,

h. net).
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Table 1. Effects of bioreactor culture system on shoot proliferation in Allium victorialis after 8 weeks of culture.

Bioreactor system Total fresh Plantlet No of shoots

wt (g) wt (g) per explant
Raft culture (RC) 90.8 1.5a" 15.0a
Modified raft culture (MRC) 68.8 0.8b 13.1a
Ebb&flood system (E&FS) 110.6 1.6a 9.4b
Immersion culture with air 122.7 1.6a 83b

(IMA)

* Mean separation within columns by Duncan's multiple range test (P<0.05).
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Figure 2. Shoot (A-D) and bulblet clumps (E-H) of Allium victorialis harvested from 5 L balloon type air-lift bioreactors after 8
weeks of culture. A-D, Shoot clumps cultured in MS medium containing 3.0 mg/L BA, 0.1 mg/L. NAA and 3% sucrose by 4 types
of culture system; RC (A), MRC (B), E&FS (C) and IMA (D); E-H, Bulblet clumps cultured in MS medium containing 9% sucrose
by 4 types of culture system; RC (E), MRC (F), E&FS (G) and IMA (H).

Table 2. Effects of bioreactor culture system on bulblet formation and enlargement in Allium victorialis after 8 weeks of culture.

Bioreactor system Total fresh wt Bulblet formation = Fresh wt of bulblets Dry matter of bulblets
(® (%) (2 (%)
Raft culture (RC) 69.3 59.6bc” 0.61c 32.7ab
Modified raft culture (MRC) 82.2 77.0b 0.99b 35.7a
Ebb&flood system (E&FS) 721 93.4a 0.74c 27.2b
Immersion culture with air 137.5 46.7c 1.34a 33.1ab

(IMA)
* Mean separation within columns by Duncan's multiple range test (P<0.05).
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Figure 5. Changes of soluble carbohydrates content in the medium during culture period.
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