Brief information about the project

Name of the project

AP19177815 «Phytochemical Profiles and Pharmacological
Activity of Lepidium sativum L. Seeds»

Relevance

The present project main focused is to make use of the medicinal
plants' resources to investigate natural bioactive components,
determine phychemical profiles, and isolate of unique natural
product leads via using modern chemical, physico-chemical
methods. This will follow by studying their structure and bioactivity
relationships. The project for natural drug research from the
Lepidium sativum L. seeds will be engaged in cutting edge
fundamental and translational research on phytochemical
compositions and pharmacological activities of the medicinal plants
for developing safe and effective phytomedicines to defense against
diabetes and several human health threatened disease.

Purpose

The project focused on phytochemical and pharmacological studies
of L. sativum seeds, to isolate new bioactive compounds, develop
technological isolation schemes, determine, and evaluate their
structures and bioactivities towards antidiabetic, antioxidation
properties to create safe botanical oral supplement that used in the
prevention and treatment of diabetes, inflammatory, cancer, heart
and liver disease.

Obijectives

Specific Aim 1

(A) Conduct a complete literature review on the uses of
Lepidium sativum.L seeds in traditional and scientific natural
medicine, and study of their active chemical compositions.

(B) Collect of medicinal plants, and run initial preparation
(cleaning, drying, grinding) of the raw materials in sufficient
quantities for scientific research.

(C) Study the chemical profiling of the collected plant
materials and perform the required qualitative and quantitative
analysis of their main bioactive compositions based on the guidance
of Pharmacopoeia of Kazakhstan.

(D) Carry out extractions from Lepidium sativum.L seeds
and partitioning the crude extract with the different solvent system;
Develop principal isolation block scheme for obtaining the
biological active complexes (BAC); Optimize of the needed quality
control methods associated with the biologically active constituents
and run the needed pharmacological studies for the active
complexes produced at the initial phase.

Specific Aim 2

A) Search and design purification methods suitable for
dealing with the bioactive complexes and compounds.

B) Identification and isolation of the bioactive compounds
by using state of art chromatographic and physical and chemical
methods as Column Chromatography (CC), High Performance
Liquid Chromatography (HPLC), Gas Chromatography-Mass
spectrometry  (GC-Mass),  Preparative =~ HPLC,  Liquid
Chromatography-Mass  Spectrometry (LC-MS), Electrospray
ionization mass spectrometry (ESI MS) from medicinal plants.




C) Structure elucidation of the main biologically active
compounds by using modern chemical and physical methods as
High-Resolution Mass Spectroscopies (MS), One Dimensional and
Two-Dimensional Nuclear Magnetic Resonance Spectroscopy (1D
and 2D NMR).

D) Evaluate isolated components of Lepidium sativum L
seeds against anti-diabetic and anti-oxidation activities; Study the
Structure Activity Relationships (SAR); Investigate potential
synergy among the active constituents.

The results of scientific research will be issued and
registered in the form of interim and final reports. All project
members will actively participate in national and international
conferences. The research results will also be published in leading
national journals and in peer-reviewed scientific publications
indexed by international databases Web of Science and (or) Scopus.

Expected and achieved
results

1) Publication of articles in peer-reviewed foreign scientific
journals

- at least 2 (two) articles and (or) reviews in peer-reviewed
scientific publications on the scientific direction of the existing
project, that indexed in Science Citation Index Expanded and,
included in 3 quartiles according to the impact factor in the Web
of Science database and (or) at least 50 (fifty) percentiles according
to CiteScore in the Scopus database.

2) Dissemination of the results to potential users, the
scientific community and the General public — Research results of
the project will be presented and published in national/international
conferences and peer-reviewed scientific journals.

3) Other measurable results in accordance with the
requirements of the tender documentation and the specifics of the
project. Additionally, the section specifies:

A) The scope and target users of each of the expected results
- the new gained knowledge will be applied in medicinal
application, technology of processing plant raw materials, and
cosmetology. Target consumers are research institutes,
pharmaceutical, food, and cosmetic companies.

B) The impact of expected results on the development of the
main scientific direction and related fields of science and
technology — the results are applicable in bioorganic chemistry, the
chemistry of natural products, chemical technology of organic
substances, and medicinal chemistry.

C) Applicability and the (or) possibility of
commercialization of the obtained scientific results—Plants are
important not only for food but also for medicine. Understanding
the taxonomy, ecology and conservation of herbs, as well as the
assossiated secondary metabolites, their biological properties and
pathways of their synthesis is important for drug development.
Investing in research into ethnobotany, traditional medicine,
phytochemistry, plant medicinal chemistry, pharmacognosy, and
plant ecology will be vital for a healthy society and protect the
global population from current and future pandemicsa and other




human diseases. Results of the project are possible further
commercialization in the production of health care products,
medicines and cosmetics.

D) Social, economic, environmental, scientific and
technical, multiplicative and (or) other effects of the project results
with justification.

Plant resources of Kazakhstan are enormous; they are of
great importance to the economy of the country. Lepidium sativum
L. are an important edible and medicinal source used in traditional
medicine for the treatment of various diseases. The seeds also used
in the treatment of diabetes, high blood pressure, cough, bronchitis,
respiratory disturbances, skin diseases caused by impurities and
toxins in blood, rheumatologic, cardiovasculary, metabolic, and
gastrointestinal disorders. The economic point realization of the
project will highlight the new bioactive natural leads needed to
obtain drugs with a further introduction to medicine and will
contribute to accelerated innovation development of the economy
of the Republic of Kazakhstan

Social effect. The developed technology will open new
businesses and jobs, improve profitability and the economic effect
of existing enterprises. Young Scientists participation in the project
will allow improving the quality of education and training of highly
qualified specialists that in the future will increase their ability for
a better career development.

4) Other direct and indirect results of the project, indicating
their qualitative and quantitative characteristics.

Develop natural product leads from plant resources,
particularly for health care products, medicine, food and cosmetic
industries.

Research team members
with their identifiers
(Scopus Author ID,
Researcher 1D, ORCID,
if available) and links to
relevant profiles

The PI of the project, Shybyray Yergazy - citizen of the RK, was a
PhD student of XTIPC (2018-2024), University of Chinese
Academy of Sciences. He works as as a senior researcher at
Research Institute of Natural Products & Technologies since July
2022. Same time, He has been participated the research projects at
the Research Center for Medicinal Plants of the Al-Farabi Kazakh
National University (KazNU)since anuary 2021.

Project Supervisors :

Jenis Janar (Ph.D.), Professor, Director of the Research
Center for Medicinal Plants of Al-Farabi KazNU. Dr. Jenis is a
leading scientist in the field of chemistry and technology of natural
compounds. Scientific interests are related to the study of
developing of new smart molecules, which isolate from Kazakh
medicinal plants by using methods spectroscopic and analytical
techniques. Biological evaluation and modification of the drug lead
natural products. She studies chemical compositions of various
medicinal and edible plants. Jenis J. is a member of the American
Society of Pharmacognosy (ASP), and the Asian natural products
Association (ASNP). Dr. Janar has experience in the field of
chemistry of natural compounds for more than 23 years. Dr. Janar
Jenis serves as Co-Pl of the project, will be responsible for the
overall intellectual direction. She will supervise all the research
works in this proposal, review protocols and data, and supervise and




train all other personnel. She will maintain constant communication
with internal and external collaborators to address scientific issues,
progress and evaluate results. The h-index is 8.
Link to the profile: https://orcid.org/0000-0002-7148-7253
Hajiakber Aisa — Ph.D., Professor, Chinese Distinguished
Young Scholar, Academic Deputy Director of Xinjiang Technical
Institute of Physics & Chemistry (XTIPC), CAS, concurrently a
member of Chinese Pharmacopoeia Commission, guest professor in
Al-Farabi KazNU. He obtained his Ph.D. degree in organic
chemistry in Shanghai Institute of Materia Medica (SIMM),
Chinese Academy of Sciences (CAS) in 1999. His research works
is concentrated on Traditional Chinese Medicine. He has published
more than 500 SCI papers; 136 invention patents have been
authorized; 3 new Traditional Chinese Medicine have obtained
clinical approval in China, 2 of which have been transferred to
enterprise and the Phase Il clinical trials are underway; 3 drugs have
obtained registration certificate in Uzbekistan; 3 first prizes and 3
second prizes of Xinjiang Science and Technology Progress
Awards have been awarded. Prof. Hajiakber will serve as scientific
consultant of the project. And will be responsible for the conduct
of all the studies in this proposal.
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No 2(2), vol, October 2015, International Scientific and Practical
Conference “WORLD SCIENCE” ISSN 2413-1032.

3. E. Ulsi6bipait, KycenoBa JI. A. XUMHSIHBI OKBITY
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- Almaty: Kazakh University, 2020. - 160 P.

2. J. Jenis. Bioactive Natural Products from Medicinal
Plants // Publishing House of Kazakh National University, 2020,
160 pages (in English)

3. Chemistry of natural compounds: educational and
methodical manual // Jenis J., Almaty: Kazakh University, 2020. -
208 P.. (in three langusges).

4. J. Jenis, R. S. Iminova. Study Guide and Practice Tests
for Organic Chemistry (Organic Compounds of Aliphatic Series) //
Educational-Methodical Handbook, Publishing House of Kazakh
National University 2017, 108 pages (in English).

5. J. Jenis, Chemistry of Natural Compounds // Educational
manual, Publishing House of Kazakh National University, 2016,
ISBN 978-601-04-1691-8, 114 pages (in English).
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Kazakh and Chinese).

Patents:

1. Patent for the invention "Method for obtaining a
biologically active complex with antidiabetic action”, applicant
DGP Scientific Research of New Chemical Technologies and
Materials; application. No 2018/0725.1, 10.10.18, No. 34841,
15.01.2021, byul. No. 2, Haji Akbar Aisa, Dyusebaeva M. A.,
Nurlybekova A. K., Jenis J.

2. Patent for a useful model "Method for obtaining a
vasodilator", applicant Jenis J.; No. 5835, application 23.10.2020,




29.10.2021, Jenis J., Dyusebaeva M. A., Nurlybekova A. K.,
Kudaibergen A. A..

3. The useful model patent for " Method for obtaining an
antioxidant agent”, the applicant Jenis J.; No. 5792, Appl.
19.10.2020, 22.10.2020, Jenis J., Dusebaeva M. A., Nurlybekova
A. K., Kudaibergen A. A., A. M. Baiseitova.

4. The useful model patent for "Method of obtaining
antidiabetic active complex”, the applicant Jenis J.; No. 5963, Appl.
Jenis J. 07.01.2021, 02.04.2021, G. J., Dusebaeva M. A.,
Nurlybekova A. K., Baiseitova A. M., Haji Akbar Aisa.

5. The useful model patent for "Way of developing a virus-
inhibiting agent of plant origin”, applicant Jenis J, No. 7367, Appl.
07/04/2022, 08/19/2022, Jenis J, Nurlybekova A.K.
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