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p-sitosterol is a plant sterol that reduces cholesterol levels and inhibits the growth of human pros-
tate and colon cancer cells. Optimal conditions for B-sitosterol production were examined from cell
suspension cultures of Chrysanthemum coronarium 1. The callus induction was optimal in MS
medium containing 1 mg// NAA and 1 mg// BAP. Cell suspension culture was also established from
the callus. Optimal (-sitosterol production was obtained when the cells were cultured at an initial
density of 2 mg DCW// in MS medium containing 1 X sucrose (30 mg//), 1 X nitrogen (1900 mg/!
KNO;, 1650 mg/l NH,NO,), and 1 X phosphate source (170 mg//). In cell suspension cultures of C.
coronarium L. using shake flasks, the peak content of B-sitosterol was 150 pg/g DCW. In cell sus-
pension cultures of C. coronarium L. using an air-lift bioreactor, the maximum p-sitosterol content
of 143.8 ug/g DCW was obtained at an air-flow rate of 100 cc/min.
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Fig. 1. Schematic diagram of air-lift bioreactor.
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Table 1. Callus induction from Chrysanthemum coronarium L.

Callus induction

Plant growth regulator (mg/l) Formation rate

(%) Efficiency™
NAA 0.1+BAP 0.1 19 +
NAA 0.1+BAP 0.5 54 ++
NAA 0.1+BAP 1.0 81 ++
NAA 0.1+BAP 2.5 73 ++
NAA 0.1+BAP 5.0 60 ++
NAA 0.5+BAP 0.1 33 +
NAA 0.5+BAP 0.5 74 +
NAA 0.5+BAP 1.0 57 ++
NAA (0.5+BAP 2.5 49 +
NAA 0.5+BAP 5.0 40 +
NAA 1.0+BAP 0.1 45 +
NAA 1.0+BAP 0.5 95 +++
NAA 1.0+BAP 1.0 99 ++
NAA 1.0+BAP 2.5 81 ++
NAA 1.0+BAP 5.0 79 ++
NAA 2.5+BAP 0.1 46 +
NAA 2.5+BAP 0.5 50 - ++
NAA 2.5+BAP 1.0 70 ++
NAA 2.5+BAP 2.5 71 ++
NAA 2.5+BAP 5.0 69 ++
NAA 5.0+BAP 0.1 46 +
NAA 5.0+BAP 0.5 81 ++
NAA 5.0+BAP 1.0 81 ++
NAA 5.0+BAP 2.5 91 +++
NAA 5.0+4BAP 5.0 93 +—+

*Efficiency +: 0-49%, ++: 50-89%, +++: >=90%
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Fig. 2. Effect of seeding density on cell growth and P-sitosterol
production in a suspension culture of C. coronarium L. (A) Cell
growth from a suspension culture of C. coronarium L. (B) P-sitosterol
production from a suspension culture of C. coronarium L. Results
represent the average of triplicate runs. Bar indicates standard deviation.
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Fig. 3. Effect of sucrose content on cell growth and p-sitosterol
formation in a suspension culture of C. coronarium L. (A) Cell
growth from a suspension culture of C. coronarium L. (B) B-sitosterol
production from a suspension culture of C. coronarium L. Results
represent the average of triplicate runs. Bar indicates standard deviation.
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Fig. 4. Effect of nitrogen content on cell growth and pB-sitosterol
formation in a suspension culture of C. coronarium L. (A) Cell
growth in a suspension cultwe of C. coronarium L. (B) B-sitosterol
production from a suspension culture of C. coronarium L. Results
represent the average of triplicate runs. Bar indicates standard deviation.
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Fig. 5. Effect of phosphate content on cell growth and B-sitosterol
formation in a suspension culture of C. coronarium L. (A) Cell
growth in a suspension culture of C. coronarium L. (B) B-sitosterol
production from a suspension culture of C. coromarium L. Results
represent the average of triplicate runs. Bar indicates standard deviation.
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Fig. 6. Effect of an air-lift rate on cell growth and B-sitosterol
formation in an air-lift bioreactor. Air lift rate: L, 20 cc/m/; M, 50
cc/m/; H, 100 cc/m/. (A) Cell growth in a bioreactor culture of C.
coronarium L. (B) B-sitosterol production from a bioreactor culture of

C. coronarium L. Results represent the average of triplicate runs. Bar
indicates standard deviation.
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Fig. 7. Comparison of shake-flask and bioreactor culture of C.
coronarium L. (A) Cell growth. (B) [B-sitosterol production. Results
represent the average of triplicate runs. Bar indicates standard deviation.
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