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Application of Plant Protoplast Culture in Medicinal Plants
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Abstract: Medicinal plant resources are widely used in China and are exported abroad. So far, most Chinese
herbal medicines are still obtained by traditional field cultivation and wild resource exploitation. These
methods not only require a long production cycle, but also lead to extinction of some characteristic plants
due to over—excavation, resulting in short supply of these raw materials and their active ingredients. Plant
protoplast technology is a method of plant resource protection, using rapid proliferation of plant cells. It can
effectively solve the shortage of medicinal plant resources and improve their utilization efficiency, therefore
it has important economic and reference values for endangered wild plants. Herein, principles and methods
of protoplast culture and its application in medicinal plant resources are reviewed. The problems and other
aspects of this technology are also described and analyzed for sustainable and efficient development and uti—
lization of these useful resources.
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Table 1 Commonly used plant growth regulators for establishment of medicinal plant regeneration system

Name Action Source Stability
2,4-Dichlorophenoxyacetic acid, 2,4-D  Callus induction Artificial synthesis Yes
1-Naphthylacetic acid, NAA Embryogenic callus induction Artificial synthesis Yes
1H—-indole-3-butanoic acid, IBA Root induction Natural hormones Yes
Indole-3-acetic acid, TAA Callus and root induction Natural hormones and artificial synthesis No
6-Benzylaminopurine, 6-BA Promote cell division and callus induction Artificial synthesis Yes
Kinetin, KT Promote cell division Natural hormones Yes
Zeatin, ZT Promote callus germination Natural hormones No
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Table 2 An overview of protoplast culture of medicinal plants

Plant Protoplast source Culture result Reference
Panax quinquefolius L. Anther culture Plant regeneration [25]
Pinellia cordata N. E. Brown Leaf culture Plant regeneration [26]
Daitura innoxia Mill. Leaf culture and callus culture Plant regeneration [27]
Solanum dulcamara L. Suspension cells Plant regeneration [28]
Solanum khasianum C. B. Clarke Hypocotyl and leaf Plant regeneration [29]
Solanum nigrum L. Leaf Plant regeneration [30]
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