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Abstract

Project Code: DBG4980009

Project Title: Secondary metabolites production of cell culture and hairy root culture of
Pueraria candollei

Investigator: Assoc. Prof. Dr. Sompop Prathanturarug, et. al.
Department of Pharmaceutical Botany, Faculty of Pharmacy,
Mahidol University

E-mail Address: pyspr@mabhidol.ac.th

Project Period: 3 years (September 2006 — August 2009)

This study is aimed at applying cell suspension and hairy root culture techniques to
generate system for isoflavonoid production of Pueraria candollei var. candollei and P. candollei
var. mirifica. We established cell suspension cultures derived from leaf, stem, and root calli of
P. candollei. Growth of the cell suspension cultures progressed to the stationary phase within
15-24 days. Methanolic extract of both varieties of P. candollei cell suspension cultures were
analyzed using validated HPLC protocol. All cell lines derived from leaf, stem, and root explants
produced four major isoflavonoids; daidzein, daidzin, genistein, and genistin; whereas these
isoflavonoids were only detected in the roots of intact plants. Furthermore, the isoflavonoid
contents of cell suspension cultures were higher than those of intact plants. The cell
suspension cultures were successfully scaled up to 3-L biological stirrer. However, the growth
and isoflavonoid accumulation were lower than those of flask culture.

The effects of various concentrations of abiotic (copper sulfate, methyl jasmonate) and
biotic (yeast extract, chitosan, laminarin) elicitors on the cell growth and isoflavonoid
accumulation of P. candollei cell suspension cultures were further demonstrated. The two plant
varieties exhibited different growth responses and varied isoflavonoid accumulation after the
addition of elicitors. Methyl jasmonate principally demonstrated an induction effect on the
isoflavonoid content in both varieties. Addition of 2.0 yM methyl jasmonate induced the highest
isoflavonoid content. Laminarin elicited the P. candollei var. mirifica cell suspension culture to
produce puerarin, which was not found in the unelicited culture.

Hairy root cultures of both plant varieties were established using Agrobacterium
rhizogenes with the aid of acetosyringone. The isoflavonoid accumulated in the hairy roots were
different from cell suspension culture, both amount and pattern.

From our study, the cell suspension and hairy root cultures of P. candollei showed their

capability as renewable sources for isoflavonoid production.

Keywords: Elicitor, Isoflavonoids, Leguminosae, Medicinal plant, Pueraria
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