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(A) The appearance of collected rue seeds and (B—G) the respective shoots.
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Fig. 2. Tissue culture and the development of the rue plants. (A) Collected seeds were grown on the MS (Murashige
& Skoog 1962) basal medium; (B) germination of rue seed; (C) generation of multiple shoots from the dissected shoot
apex on MS + 4.44 uM 6-benzylaminopurine (BAP); (D) regenerating roots on half strength salt medium containing

5.0 uM indole-3-butyric acid (IBA); and (E) transplantation of whole plants into big plastic boxes.
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Fig. 3. Fluorescence detection of the rue seed extracts.
(A) Fluorescence emancipating by different lyophilized
extracts. (B) Visualization for blue-purplish fluores-

cence under UV light exposure with a short wavelength
of UV (247 nm) from the extract of sample d.
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Establishment of a Rue Plant Breeding System
for Harmine by Using Collected Seeds and
Micropropagation

Ke-Wei Liu"*, Li-Ting Sun™*, and Li-Te Chin**"

Abstract

Liu, K. W., L. T. Sun, and L. T. Chin. 2020. Establishment of a rue plant breeding system
for harmine by using collected seeds and micropropagation. J. Taiwan Agric. Res.
69(4):326-334.

Rue belongs to a perennial herb of the Sapindale order. Rue has been reported with many phar-
macological properties, such as anti-cancer, anti-viral, antibacterial and anti-inflammatory effects, pri-
marily because of large amounts of indole alkaloids and harmine in its seeds. It has been documented
that the plant has been cultivated endogenously in Taiwan as a medicinal plant since the Dutch occu-
pancy period; however, due to its long history of discontinuity and the popularity of modern medicine,
the local large-scale cultivation and its corresponding downstream industries seem to have lost sight.
Therefore, we collected seeds from the field and markets in the city of Chiayi as the starting materi-
als in the present study. The seeds were germinated in a solid medium containing MS (Murashige &
Skoog 1962) basic salts, and then the germinated shoot apex and cotyledons were cut out from the
seedlings as explants. Subsequently, 6-benzylaminopurine (BAP) was used to induce multiple shoots.
The resulting shoots were cut into single pieces and cultured in the media of 1/2 MS basic salts sup-
plemented with 4-(indol-3-yl) butyric acid for root formation. Finally, the whole plant was transplant-
ed out of the bottle for soil-based growth. Seeds were harvested and semi-purified by acid extraction.
The content of harmine was confirmed by high-performance liquid chromatography (HPLC). The re-
sults indicate that productive rue plants can be successfully preserved using tissue culture technology,
and the presence of harmine alkaloids can also be confirmed from the seeds.

Key words: Rue, Harmine, Tissue culture, High-performance liquid chromatography (HPLC).
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