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Biopharmaceutical manufacturing, because of its complex nonlinear nature, is fraught with a 

myriad of process variations that can impact safety and efficacy of the drug. Since the 

introduction of concepts such as process characterization and design of experiments (DoE) 

over two decades ago, the biopharmaceutical industry has created and demonstrated 

considerable expertise in unravelling how the process affects the product. However, the role 

of raw materials (RM) has been somewhat overlooked and as a result has become the primary 

source of variability in process performance and product quality. The growing significance of 

the role of raw materials in the process control strategy is evident from the ICH Q8 guideline, 

which suggests that in the Quality by Design (QbD) framework the manufacturer must 

understand all sources of variability including the raw materials. 

More than half of all medicines contain plant-based substances. 80 - 90% of the world market 

for plant raw materials is provided through the picking up of wild plants, many of which are 

rare and endangered species. Plant cell culture can serve as a source of renewable high-quality 

raw materials; however, the biomass of cell cultures is not an analogue of a traditional plant 

raw materials. Plant cell culture is a unique, experimentally created biological system: it is a 

population of proliferating dedifferentiated plant cells. But upon creation of a good producer 

strain and optimal technology for its cultivation, it can surpass traditional raw materials. 

We approaches have been developed for the efficient creation of producer strains, and some 

of these has been obtained - in particular, strains of various species of Ginseng, Dioscorea, 

Ajuga, Poliscias, Tribulus, Taxus, and investigated their main growth and biosynthetic 

properties. 

Using LC-ESI-Q-TOF-MS (liquid chromatography electrospray ionization quadrupole time-

off light mass spectrometry) it was found that all investigated plant cell cultures formed 

biologically active secondary metabolites; however, their composition and quantitative content 

were different from those of intact plants.   

Plant cell culture of Panax japonicas has a high content of ginsenosides (3 – 5% on dry 

biomass), with unique composition. “Acidic” ginsenosides appear (malonyl derivatives of 

ginsenosides of the Rb group), as well as a number of “minor” glycosides such as the 

Gypenoside XVII. Plant cell cultures of Dioscorea deltoidea (more then 10 lines) contain high 
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level (6 - 10% on dry biomass) only furostanol but no spirostanol glycosides. Furostanol 

glycosides has many useful properties - antioxidant, sex-stimulating, adaptogenic, etc. - 

important for pharmaceutical use. 

Plant cell cultures of Ajuga reptans and Ajuga turkestanica contained only very small amounts 

of ecdysteroids, but significant amounts of phenylethanoid glycosides were found in them. 

Curiously, a similar situation was shown for cell cultures of different species of Digitalis. No 

cardenolides were found in these cultures either, but phenylethanoids were present. 

Thus, plant cell cultures can be promising sources of different biologically active substances 

of plant origin, and in the case of using an effective producer strain, can be high-quality plant 

raw materials for pharmaceutical use. 

 

References 

1. Akramov D. Kh., Bacher M., Zengin G., Bohmdorfer S., Rosenau T., Azimova Sh. S., 

Mamadalieva N. Z. Chemical composition and anticholinesterase activity of Lagochilus 

inebrians // Chemistry of Natural Compounds. –Springer. USA. 2019. -V. 55. №3. –P. 575-

577. DOI: 10.1007/s10600-019-02748-x (02.00.10. №1). 

2. Akramov D. Kh., Zengin G., Kang S. Ch., Tojibaev K. Sh., Mahomoodally M. F., Azimova 

Sh. S., Mamadalieva N. Z. Comparative study on the chemical composition and biological 

activities of the essential oils of three Lagochilus species collected from Uzbekistan // Natural 

Product Research. –Taylor & Francis, UK. 2019. DOI: 10.1080/14786419.2019.1655417. 

3. Akramov D. Kh., Sasmakov S. A., Zengin G., Ashirov O.N., Akbarov A., Azimova Sh. S., 

Mamadalieva N.Z. Antimicrobial and antioxidant activities of the components of Lagochilus 

species from Uzbekistan // Uzbek Biological Journal. 2019. №3. –P. 3-7. 

4. Mamadalieva N. Z., Akramov D. Kh., Böhmdorfer S., Azimova Sh. S., Thomas Rosenau. 

Extractives and biological activities of Lamiaceae species growing in Uzbekistan // 

Holzforschung. –De Gruyter, Germany. 2019. –V.74. №2. –P. 96-115. DOI: 

https://doi.org/10.1515/hf-2018-0296. 

5. Akramov D. Kh., Bacher M., Böhmdorfor S., Rosenau T., Zengin G., Patthast A., Nahar L., 

Sarker S. D., Nilufar Z. Mamadalieva. Phytochemical analysis and biological evaluation of 

Lagochilus species from Uzbekistan // Industrial Crops and Products. –Elsevier, Netherlands. 

2020. DOI: 10.1016/j.indcrop.2020.112715. 

6. Akramov D. Kh., Mamadalieva N. Z., Andrea Porzel, Hidayat Hussain, Mthandazo Dube , 

Akhmedov Akbar, Ahmed E. Altyar, Mohamed L. Ashour  and Ludger A. Wessjohann. Sugar 

containing compounds and biological activities of Lagochilus setulosus // Molecules. -MDPI, 

Switzerland. 2021. -№ 26. -P. 1755. DOI: doi.org/10.3390/molecules26061755. 

7. Mamadalieva N. Z., Akramov D. Kh., Ludger A. Wessjohann, Hidayat Hussain, Chunlin 

Long, Tojibaev K. Sh., Elham Alshammari, Mohamed L. Ashour and Michael Wink. The 

Genus Lagochilus (Lamiaceae): A Review of Its Diversity, Ethnobotany, Phytochemistry and 

Pharmacology // Plants. -MDPI, Switzerland. 2021. № 10. –P. 132. DOI: 

doi.org/10.3390/plants10010132. 

https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1016%2Fj.indcrop.2020.112715?_sg%5B0%5D=9Vs0KyeSGFW6IGrr0bMTDO2b8oRykWDe-OxLHuvrkTIZG5ydE4CTuX6cGEOWWgri3GODLhxOMYFVUTzekmzkU5aqSQ.ovhf6Tco1xhDsGkeRd2CtXAtCzPuH1J2lYY1zG9Tf0a5u6Vu1_l9rPo_li1ajCcqHcMzaJr0inEEMGcJ2skuZQ

