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Solanesol and Coenzyme Q,,

in Nicotiana tabacum

The book was divided into two parts and total eleven chapters were included. In
the first part, the distribution of solanesol in Nicotiana tabacum was discussed and on
the basis above, the extraction and separation technologies of solanesol were described
by using our patented technologies including homogenate, negative pressure cavitation
suspension extraction, two-phase saponification, medium-pressure column chromatography
and other extraction technologies. In the second part, seasonal and low temperature effects
on CoQjo accumulation were described. In addition, the separation and purification
technologies of CoQ;o by homogenate, saponification, column chromatography and
recrystallization were discussed. This book provides a reference for the separation and
purification of other plant extracts and promotes the development of the plant extract
industry in China.

This book provides a reference for scientific researchers, teachers and students
who work on botany, phytochemistry or plant physiology.
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Foreword to the Series

Since the Big Bang, by a mode of the random collision of particles of quarks and
others at meson-cosmic level, with direction from meson-, nano-, micro-, middle-,
macro- to astro-cosmic level, and with the headspring for natural evolution of the
heterogeneity of movement, celestial and natural bodies including sizeable solar
system, earth, life system even our human-being with high intelligent brains are
evolved and developed in the cosmos.

However, the eyesight for human perceiving the nature solely limited at the
macro-cosmic level. From the meson- to astro-cosmic level, people can but cognize the
complexity of nature from partial, qualitative to numerable and quantitative concept
step by step with help of variable tools, which undergoes a long-term course of
thousands of years, and this process therefore drives the development of science and
technology from qualitative study to quantitative study and intelligence study, from
mono-disciplinary study to interdisciplinary study and also regularizes our scientific
research from individual study to the study with a scholar group. Since the 1990s,
quick share of global scientific and technological resources and the conformity of
interdisciplinary scientific studies instead of individual ones have further strengthened
the ability to entirely and completely cognize the essence of nature. Accordingly, the
important breakthrough in clarifying the essence of nature has been gestating in the
process of innovation studies from academic groups in the promising 21st century.

I began to touch life science in 1972 and devoted my scientific career to this field
since 1978. During more than 30 years of academic studies, I gradually realized the
limitation of study in a single discipline and by an individual scientist, so, I opened my
mind and set up an interdisciplinary academic group by way of organized in the key
laboratory since 1990. With the advantage of grouped intelligence from scientists, we
try to link the studies at macro-cosmic and micro-cosmic levels and try to understand
the underlying mechanisms for the interaction between life system and environmental
system. Through the efforts over decades, we have achieved some original and
initiative results. Here, I would like to publish it in the form of “Series of Academic
Creative Research Groups in the New Century”. I wish this will be beneficial for the
academic integration and development of freely exploring scientific studies.

ZU Yuan-Gang
January 2004
Harbin
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Foreword

The growth quantity of tobacco (Nicotiana tabacum) throughout China is vast and
about 2 000 000 tons of tobacco leaves are harvested every year. During the course of
harvesting, some tobacco leaves must be discarded due to plantation technologies and
weather conditions. During the course of manufacture, the residues which can’t be used
in tobacco products are also discarded. The above tobacco residues are burned, which
results in waste of resources and air pollution. It is better to extract and purify the
active ingredients from the tobacco residues so that the active ingredients may be used
in botanical drug, cosmetic and functional food industries. Solanesol is necessary
medical intermediate to synthesize coenzyme Q;o(CoQjo) and tobacco is considered to
contain the highest amounts of solanesol. In the 1970s, the technology of extraction
and purification of solanesol was developed in Japan. However, the material resources
were limited in Japan. So Japanese researchers had to purchase the crude extracts of
solanesol from other countries. At present, there are abundant tobacco resources in
China, but the technologies for production of solanesol are out-of-date. Herein, we
have been developing a series of patented technologies for the separation and
purification of solanesol since 2002. I tutored my student, Zhao Chunjian, to conduct
an in-depth study of the above subject and the results were summarized in his doctoral
dissertation. In the course of extraction of solanesol, Professor Yang Lei and Professor
Fu Yujie had given valuable advice and help.

CoQy is natural antioxidant and has prominent medical effects in cardiovascular
disease, cancer, atherosclerosis and so on. CoQo is found in many plants, but it does
not easily be used in separation technology due to the low content. At present, CoQj is
mainly obtained by the chemosynthesis and microorganism zymotechnics. In 2003,
while we were studying the extraction technology of solanesol in tobacco, CoQjo was
occasionally found in tobacco. The content of CoQ varies in different growth periods
of tobacco and it can be accumulated by maintaining low temperature stress. Based on
the study of the change of CoQo content, the separation technology of CoQio was
discussed in 2004. I tutored my student, Li Chunying, to study the above subject
in-depth and the results were summarized in her doctoral dissertation.

After Zhao Chunjian and Li Chunying’s doctorial defense, we made a critical
revision on the structure and also content extensions for each chapter. I recommend
that this book be included in the Series of Academic Creative Research Groups in the
New Century. Surely, there is always room for improvement, we welcome suggestions,
advices and comments from the readers.

ZU Yuan-Gang
April 2007
Harbin
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Preface

In China, plant extracts industry is growing and has great market potential. Our
supervisor, Professor Zu Yuangang is an expert in this field and has engaged in the research
and development of plant extracts since 1990. Under his supervision, a series of patented
technologies and manufacture equipments for separation and high efficient utilization of
objective active ingredients were developed and used in the production of plant extracts.
This book is based on the above long-term work by the entire team, with Professor Zu
Yuangang choosing the subject of separation and purification of solanesol and coenzyme
Q10 (CoQyp) from tobacco and instructing the team members to conduct in-depth study
on the subject. Consequently, the research results are summarized in this book.

Solanesol, a 45-carbon, all-trans-nonaprenol, is naturally distributed in Nicotiana
tabacum. Solanesol itself can be used as antiulcer and hypertension treating agent. In
addition, solanesol is a necessary medical intermediate in the industrial synthesis of
CoQo. Although there are abundant tobacco resources in China, the product of
solanesol can not enter into the top international market due to outdated production
technologies. In the first part of this book, distribution of solanesol in Nicotiana
tabacum was discussed and on the basis of this, the extraction and separation
technologies of solanesol were described using our patented technologies including of
homogenate, negative pressure cavitation suspension solid-liquid extraction, two-phase
saponification, negative pressure cavitation suspension liquid-liquid extraction and
continuous medium-pressure column chromatography.

CoQ has prominent medical effects on many diseases due to its special physiological
function. In China, the consumption of CoQ) is increasing. However, since the production
of CoQq is very low, the demand is satisfied by importing. Therefore, an ideal method for
producing CoQ;o must urgently be developed. In the second part of this book, the seasonal
and low temperature effects on CoQjo accumulation were described. In addition, the
separation and purification of CoQ;o by homogenate, saponification, column
chromatography and recrystallization were also discussed.

This book has been carefully revised with the help of our supervisor, Professor Zu
Yuangang and it is the culmination of a five-year study. The book will become a
reference for the highly efficient use of plant extract and it will play an important role
in promoting the development of the plant extracts industry.

We sincerely welcome your suggestions, advices and comments, which will help
us to make improvements in the future.

ZHAO Chun-Jian LI Chun-Ying YANG Lei FU Yu-Jie
April 2007
Harbin
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