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Abstract

The cultivation of cells and callus is an alternative method for production of
pharmaceutically important compounds. Plumbago indica L. is a medicinal plant of Thailand, which
its roots are the main source of plumbagin, a naphthoquinone derivative with various
pharmacological properties. The induction of callus from leaf and internode explants on solid MS-
B5 medium supplemented with 0.2 mg/L NAA, 0.2 or 0.4 mg/L 2,4-D, and 0.1-0.3 mg/L kinetin or
BA showed that leaf explant yielded higher callus formation than internode explant. The BA
contained media induced better callus formation than using kinetin. Most of them were friable
callus, except that observed from leaf explant on 0.2-0.3 mg/L BA was compact callus. For
plumbagin analysis, leaf-derived callus accumulated higher plumbagin than internode-derived
callus. The results demonstrated that callus from using BA resulted in higher plumbagin content
compared with that from kinetin. However, high concentration of 2,4-D may limit the plumbagin
production. In this research, the MS-B5 medium containing 0.2 mg/L NAA, 0.2 mg/L 2,4-D and 0.1
me/L BA was the most suitable medium for producing high fresh and dry weight of callus with the
best yield of plumbagin.

Keywords: Plumbago indica; callus; plumbagin; plant gsrowth regulator
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Figure 1 Compact callus induced from leaf (A)
and friable callus induced from
interode (B) of Plumbago indica L. on
solid MS-B5 medium supplemented
with 0.2 mg/L NAA, 0.2 mg/L 2,4-D
and 0.2 mg/L BA.
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Figure 2 Fresh weight of callus induced from leaf and internode of Plumbago indica L. on solid

MS-B5 medium supplemented with 0.2 meg/L NAA, 0.2-0.4 mg/L 2,4-D and BA or kinetin

at 0-0.3 mg/L for 4 weeks under a photoperiod of 16 h light/8 h dark (28 pmol/m?/s) at

25+2 °C. Means followed by the same letter(s) are not significantly different at the 5 %

probability level according to Duncan’s new multiple range test.
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Figure 3 Dry weight of callus induced from leaf and internode of Plumbago indica L. on solid

MS-B5 medium supplemented with 0.2 mg/L NAA, 0.2-0.4 mg/L 2,4-D and BA or kinetin at

0-0.3 mg/L for 4 weeks under a photoperiod of 16 h light/8 h dark (28 umol/m?/s) at 25+2

°C. Means followed by the same letter(s) are not significantly different at the 5 %

probability level according to Duncan’s new multiple range test.
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Figure 4 HPLC chromatograms of a standard plumbagin (Sigma, USA; Catalog No. 481-42-5) (A) and

methanolic extract of callus (B). A calibration curve of standard plumbagin was prepared

from concentrations of standard plumbagin and peak areas (Q).
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Figure 5 Plumbagin accumulated in callus induced from leaf and internode of Plumbago indica L.

on solid MS-B5 medium supplemented with 0.2 mg/L NAA, 0.2-0.4 mg/L 2,4-D and BA or

kinetin at 0-0.3 mg/L for 4 weeks under a photoperiod of 16 h light/8 h dark (28

umol/m?/s) at 25+2 °C. Means followed by the same letter(s) are not significantly different

at the 5 % probability level according to Duncan’s new multiple range test.
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