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ABSTRACT

The time profiles for the production of Stemona alkaloid (stemocurtisine,
stemocurtisinol and oxyprotostemonine, the important insecticidal alkaloids) in root
cultures were determined. Roots of Stemona curtisii Hook. f. (Thai vernacular, Non
Tai Yak, Family Stemonaceae) were cultured on semi-solid MS medium containing 1
mg/L NAA for 24 weeks and harvested every 4 weeks. Root and medium extracts
were analyzed quantitatively by HPLC. The maximum biomass (411 mg dw) was
obtained at the end of linear growth phase at week 16, which was also the peak time
of oxyprotostemonine accumulation (2,713.6 pg/g dw, 5 folds higher than of intact
root) in the root extract. The highest accumulation amount of stemocurtisinol (366
ug/g dw, 50% higher than that of intact root) and stemocurtisine (24 pg/g dw) content
were detected at week 8 and week 12, respectively. However, at week 20
oxyprotostemonine, stemocurtisine and stemocurtisinol were secreted into the
medium at 1,166, 11 and 17 pg/g dw, respectively.

The time profile of root growth and 1’,2’-didehydrostemofoline accumulation
from root cultures of Stemona sp. showed that the highest 1’,2’-didehydrostemofoline

production (31.04 mg/g dw) was observed at the end of stationary phase (16™ week),



which also corresponded to the maximum root dry weight (255 mg dw). However, it
was found that intact root could produce this alkaloid at 47.46 mg/g dw (53% higher
than that of cultured root at 16 weeks). Therefore, the effects of precursors, elicitors
and culture condition will not be investigated for this species.

The influence of precursors, elicitors and some culture conditions on the
production of Stemona alkaloids were then studied. Roots of S. curtisii were cultured
on semi-solid MS medium supplemented with 1 mg/L NAA (control) and/or
containing different concentrations of precursors (sodium acetate, sucrose and
tyrosine), elicitors (jasmonates, salicylates, yeast extract and chitosan) under various
culture conditions (temperature, illumination and pH of the medium), and harvested
at week 16. The highest total oxyprotostemonine (7,192+138.2 ug/g dw, 13 folds
higher than intact root) and stemocurtisine (39+0.4 pg/g dw) contents were obtained
in cultures treated with 500 mg/L salicylic acid. However, the highest content of
stemocurtisinol was 1,333+15 ug/g dw (5 folds higher than of intact root) from root
treated with 20 mg/L tyrosine. Our findings indicate that the application of precursors
or elicitors can enhance the capacity of S. curtisii root cultures to produce alkaloid

material with insecticidal activities.
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