Anti-Aging Skin Care
Regimen

What is Phyto Stem Cell – Plant Cell Callus?
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Plant Cell Culture Technology for Anti-Aging Actives
Phytochemicals are non-nutritive plant
chemicals that have protective or
disease preventive properties. There are
more than thousand known
phytochemicals. It is well-known that
plant produce these chemicals to
protect itself but recent research
demonstrate that they can protect
humans against diseases. Some of the
well-known phytochemicals are
lycopene in tomatoes, isoflavones in
Phytochemicals are known as
soy and flavonoids in fruits.

secondary metabolites which are
widely used in many products in the
following market sectors.
Some of these are:
1. Nutraceutical
2. Textile Industry
3. Cosmeceuticals
4. Pharmaceuticals
5. Perfume Industry
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What is Plant Tissue Culture ?
When plant cells and tissues are cultured in vitro they generally exhibit a
very high degree of plasticity, which allows one type of tissue or organ to
be initiated from another type. In this way, whole plants can be
subsequently regenerated. This regeneration of whole organisms depends
upon the concept that all plant cells can, given the correct stimuli, express
the total genetic potential of the parent plant. This maintenance of genetic
potential is called ‘totipotency’.

Plant callus cells may be made to differentiate into the specialized tissues
of a whole plant, by adding a number of hormones or enzymes. This is an
ability known as totipotency. In this aspect, plant callus can be called as
plant stem cell, like human stem cell.
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Cultivating Plant Tissue Culture

A1, Seed surface sterilized by immersion 70 % ethanol for 3 min, followed by stirring
in 20 % commercial bleach for 20 min. The surface sterilized seeds were rinsed 3 times
with sterile distilled water for 5 min and they were dried onto sterile filter Papers. A2-A3,
Seeds were germinated on hormone MS(Murashige&Skoog) medium. Seeds were kept at
growth chamber With photoperiod of 16 h light and 8 h dark, at 25 ℃ and 70 % humidity .
A4, After 10 days, hypocotyls and cotyledons were dissected out from seedlings. A5,
Hypocotyls were cut into 0.5 cm long pieces. And cotyledons were cut transversally
into two parts and then cultured on MS media supplemented with plant growth regulators
for callus induction. B1-B2, Both hypocotyl and cotyledon explant became larger in 7
days. B3-5, Approximately 15~21 days after culturing period Calli were formed. C1-3,
Callus was amplified by sub-culture. D1-8, Shoot regeneration derived calli.
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What is Plant Cell Callus?
Callus of plant cells is a mass of undifferentiated cells. In plant biology, callus cells are
those cells that cover a plant wound. A callus cell culture is usually sustained on gel
media. Sufficient media consists of agar and the usual mix of macronutrients and
micronutrients for the given cell type. For plant cells, enrichment with nitrogen,
phosphorus and potassium is especially important. Water is provided as a constituent part of
the gel media.
A plant cell callus consists of somatic undifferentiated cells from an adult subject plant.
A callus is not necessarily genetically homogeneous because a callus is often made from
structural tissue, not individual cells. Nevertheless, callus cells are often considered similar
enough to be used for standard scientific analysis.
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Different Types of Plant Cell Tissue Culture

Scanning electron microscopic(SEM) observation of the (A) Morning Glory (B)
Rose of Sharon (C) Rice (D) Sequoia (E) Silkworm Thorn (F) Dendrobium (G)
Camellia (H) Korean Elder (I) Lotus Callus showing the samll, round,
compactly arranged cell mass.
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Elicitor-Induced Production of Secondary
Metabolites
The production of secondary metabolites in plant cultures is
generally low and does not meet the commercial demands. The
synthesis of majority of secondary metabolites involves multistep
reactions and addition of many enzymes. It can stimulate any processing
steps to increase “product formation”. Elicitors are substances or
other stimuli that trigger the hypersensitive response in a plant.
Most elicitors are polysaccharides, small, proteins or lipids associated
with the fungal or bacterial cell wall. The elicitors interact with the
plasma membrane of undamaged cells and trigger activation of
genes involved in the defense response. The precise nature of this
signal transduction mechanism is still unknown. Elicitors are
compounds of biological origin, which stimulate the production of
secondary metabolites, and the phenomenon of such stimulation is
called elicitation. Elicitors produced within the plant cells are called
endogenous elicitors (ex. Pectin, pectic acid and other
polysaccharides); when the elicitors are produced by microorganisms,
they are called exogenous elicitors
(ex. Chitins, Glucans). All
the elicitors of biological origin are biotic elicitors. Physical (Cold,
Heat, UV light etc.) and chemical agents (Ethylene, fungicides and
antibiotics) can also increase product formation. These elicitors are
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called abiotic elicitors.

Elicitor-Induced Production of Secondary
Metabolites

Effect of Shikimic acid(SA) elicitors in cell cultures of Hypericum perforatum (St.Jons’s Wort).
Shikimic acid elicitation induced the Gallic acid and Pyrogallol biosynthetic pathways in
St.Jons’s Wort callus cell cultures (A) Control (B) SA 100 µM (C) SA 200 µM (D) SA 400 µM (E) SA
600 µM
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Plant Cell Culture in a Bioreactor System
Bioreactors are the vessels containing liquid medium, in which the cells,
shoots and embryos are cultured in submerged conditions.
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Plant Cell Culture in a Bioreactor System
Advantages:
•
•
•
•
•
•

Sustainable eco-friendly
No environmental variation in weather, sunlight, soil and water
Rare active molecules of interest can be concentrated up
Very reproducible biomass and concentration of actives
High biological safety of products
GMO free - not contain genetically modified organisms.
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Applications of Large-Scale Bioreactors for Tissue
& Organ Cultures

nax gingseng adventitious root culture
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