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/ 5min/4 h 9.6 g/L
338 mg/L.
/ pH
4h N HZ NO3
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Table1l Cultureresults at different submerged/unsubmerged periods after 20 d
Submerged/unsubmerged period (min/h) 5/0.5 5/1 5/2 5/3 5/4 5/6 5/8
Cell dry weight (g/L) 8.1 85 8.7 9.1 9.6 9.2 8.8
Specific growth rate (d™) 0.09 0.11 0.12 0.14 0.16 0.15 0.12
Flavonoids content (mg/g DW) 105 12.8 215 25.6 35.2 319 271
Flavonoids production (mg/L) 85 109 187 233 338 293 238
pH 4.82 4.89 5.06 5.26 5.28 5.20 4.72
Conductivity (x10° pS/cm) 512 488 470 452 430 4.34 474
Residual sugar (g/L) 15.8 15.0 12.9 10.0 8.2 8.8 12.1
NH; (mg/L) 136 129 123 116 106 115 121
NO;3 (mg/L) 1267 1139 1054 735 685 718 788
PO (mg/L) 51.1 44.1 37.8 28.8 14.8 16.3 29.7
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2 20d 5 min/4 h
Table2 Theflavonoids content of different parts of cell aggregates after 20 d culture at 5 min/4 h period

3.3

Aggregate size (mm) 1~3 3~5 5~10 >10
Flavonoids content (mg/g, DW) 29.6 36.7 47.2 40.1
/ 5min/4h 3, 4.
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12 12d 10.4 g/L
46% 428 mg/L 32%
(20 d) (9.6 glL) (338 mg/L)

(168 gL) 57%
(1004 mg/L) 34%
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Effect of Submerged/Unsubmerged Period on Cell Culture of Saussurea medusa
inaNovel Air-lift Bioreactor

YUAN Xiao-fan, CHEN Shu-an, ZHAOBing, WANG Yu-chun, LIU De-ming

(Sate Key Lab. Biochem. Eng., Ingtitute of Process Engineering, Chinese Academy of Sciences, Beljing 100080, China)

Abstract: The alternant submerged/unsubmerged cell culture of Saussurea medusa in a novel 1.8 L periodically
submerged air-lift bioreactor was investigated. The bioreactor contains two layers of meshes. They provide support
for cellsin unsubmerged culture, but when being pulled slant the culture can be rel eased by circulating medium from
the meshes for submerged culture. The effects of the submerged/unsubmerged period on cell growth, biosynthesis of
flavonoids and cell aggregate were studied. It was found that 5 min/4 h was the optimum submerged/unsubmerged
period when the culture was carried out at air flow rate of 40 L/h and an inoculum (DW) of 2~3 g/L. After 20 d
culture, the maximum biomass and production of flavonoids reached 9.6 g/L and 338 mg/L respectively, and the
distribution of cell aggregates was the optimal aswell.

Key words: air-lift bioreactor; submerged/unsubmerged period; Saussurea medusa; flavonoids



