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Introduction
ü bioreactors have been widely used in research on various species, such as

plant cells, animal cells, and microorganisms or subcellular structures
such as chloroplasts and mitochondria [1].

ü bioreactors provide a rapid and efficient plant propagation system for
many agricultural and forestry species, utilizing liquid media to avoid
intensive manual handling as well as providing a standardized
composition of produced biomass [2].

ü thus, different culture types require different optimized design
considerations [3].

Bioreactors used in the micropropagation of plants and their bioactive compounds

A bioreactor's ability to create and regulate the ideal environment for efficient cell
or root growth and secondary metabolite production has a major impact on the
cultivation results. Furthermore, it is possible to monitor and regulate the critical
process variables inside the bioreactor vessel, including pH, temperature, dissolved
oxygen, and carbon dioxide evolution rate.[4]
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Conclusions
ü The classification of bioreactors shows that there are many types of bioreactors each one is best for different biological cells.
ü The bioreactors provide control over all the parameters that have an influence on cultured tissues growth and development.
ü The majority of plant cell suspension cultures and hairy roots that are utilized are cultivated in gas-phase bioreactors, 

bubble columns, airlift reactors and their variations, and so-called hybrid systems.
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