THONG TIN KET QUA NGHIEN CUU PE TAI KH&CN CAP BQ

1. Théng tin chung:

Tén dé tai: Nghién ctru tac dung khang khuén, chéng oxy hoa va chéng ung
thu ctia cac hop chat phan 1ap dugc tir loai Sum 16ng (Adinandra glischroloma) thu
tai mién Bic Viét Nam.

M4 s6: B2022-TNA-43

Chu nhiém dé tai: PGS.TS. Nguyén Hitu Quan

T6 chie chu tri: Pai hoc Thai Nguyén

Thoi gian thuc hién: Tir thang 01/2022 dén thang 06/2024 (gia han 6 thang)

2. Muc tiéu

Phan 1ap va xac dinh cdu triic cia cac hop chat trong than 14 cta loai Sum 16ng
va danh gia hoat tinh khang khuan, chéng oxy héa va chéng ung thu cia cac hop
chat phan 1ap.

3. Ngi dung nghién cau

Tién hanh thu thap mau, nhan dién va chiét cao téng s6 cua 1oai Sum long véi
cac dung mdi khac nhau.

Nghién ctu thanh phﬁn héa hoc va hoat tinh sinh hoc cta cao chiét téng tur
than la cua loai Sum 16ng.

Phan 1ap cac chét sach, xac dinh cau tric cua cac hop chét sach va danh gia
hoat tinh sinh hoc ctia chat sach tir loai Sum 1ong.

4. Két qua nghién ciru

1.1. Pac diém hinh thai, giai phiu than/la ctia cac lodi Sum thu tai tinh Lao
Cai da dugc thuc hién. HE gene luc lap da dugc phan 1ap co kich thude 156.284 bp.
Hé gene luc lap c6 tinh bao ton cao, bao gdm tong sb 129 gene chiic nang (84 gene
ma hoa protein, 37 gene tARN va 8 gene rARN. Gene matK va trnL cua loai da
duoc lua chon dé xac dinh méi quan h¢ di truyén va la gene chi thi. Trong s6 do,
trinh ty gene matK 12 mot tmg cir vién t6t hon dé nghién ctru cay phat sinh loai.

1.2. Pi tao dugc cao chiét ethanol, cao ethyl acetat va cao dichloromethan tir
than cua loai Sum 16ng; dong thoi chimg minh duoc trong cao chiét c6 chira cac
nhom chat polyphenol, flavonoid va coumarin. Cao chiét ethanol va cao
dichloromethane ¢ nong do 200 pg/ml c6 kha ning trc ché vi khuan B. subtilis va vi
khuan L. plantarum. Ca 3 loai cao chiét déu khong trc ché vi khuan S. marcescens.
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Cao dichloromethane c6 hoat tinh chéng oxi h6a manh nhét, tiép dén 12 cao ethyl
acetate va thép nhét 1a cao ethanol véi gia tri ECsg lan luot 1a 86,7; 88,5 va 111,2
ng/ml. Cao chiét ethanol c6 hoat tinh trc ché cac dong té bao ung thu v, phdi va da
day véi gi tri ICs 1an luot 14 59,1; 63,23 va 67,48 pg/ml.

1.3. Nghién ctru da tach duoc 14 cht sach tir than va 14 cua loai Sum I6ng,
d6ng thoi mo ta duoc ciu tric va dic diém cta 14 chat sach nay. Nghién ctru di thir
nghi€ém hoat tinh khang khuén, khang oxi hoa, urc ché a-glucosidase va mot sb té
bao ung thu ciia mot sé chat sach phan 1ap duoc.

5. San pham
I. San pham khoa hec

1/ Pho Thi Thuy Hang, Nguyen Thi Thu Nga, Sy Danh Thuong, Le Nguyen
Thanh, Nguyen Van Phuong, Chu Hoang Mau, Nguyen Huu Quan “Chemical
constituents of Adinandra glischroloma Hand.-Mazz. and their chemotaxonomic
significance” Biochemical Systematics and Ecology (SCIE, IF: 1,6) 113, 104803.
https://doi.org/10.1016/j.bse.2024.104803.

2/ Nga Thi Thu Nguyen, Hang Thi Thuy Pho, Quan Huu Nguyen, Nhung Thi
Doan, Lan Thi Ngoc Nguyen, Huong Mai Pham, Lam Tung Le, Thuong Danh Sy,
Ha Hoang Chu, Lien Thi Kim Vu, Mau Hoang Chu (2023) “Characteristics of the
Chloroplast Genome of Adinandra bockiana and Comparative Analysis with
Species of Pentaphylacaceae Family”, Plant Molecular Biology Reporter (SCIE, IF:
1,816) 41: 611-621. https://doi.org/10.1007/s11105-023-01389-3.

3/ Pho Thi Thuy Hang, Tran Dai Duong, Nguyén Thi Thu Nga, Tir Quang
Tan, Nguyén Hitu Quan, Chu Hoang Mau (2022) “Thanh phan hoa hoc va hoat tinh
sinh hoc ctia cao chiét tir than cta loai Sum 16ng”, Tap chi Khoa hoc va Cong nghé
DPai hoc Thai Nguyén, 227(05): 232-239.

4/ Pho Thi Thiy Hang, Nguyén Thi Thu Nga, Nguyén Hiru Quan (2022) “Pic
diém cua gene rrn16S, trnK-UUU va su phat sinh loai Adinandra megaphylla Hu
thu tai tinh Lao Cai, Viét Nam”, Tap chi Khoa hoc va Cong ngh¢ Pai hoc Thai
Nguyén, 227(05): 186-194.

5/ Ph6 Thi Thuy Hing, Nguyén Thi Thu Nga, Nguyén Hiru Quan, S§ Danh
Thudng, Chu Hoang Mau (2023) “Dic diém hinh thai, giai phau va trinh tu gen rbel
cua loaisum 16ng (Adinandra glischromola)”, Tap chi Khoa hoc va Céng ngh¢ Dai
hoc Thai Nguyén, 228(13): 289-297.



11/ San pham dao tao

Dao tao nghién ciru sinh

1/ Phé Thi Thay Hang (2022-2024) “Nghién ctru sy da dang di truyén cta hé
gen luc lap va xac dinh hoat tinh sinh hoc cua mot s6 loai Duong Déng (Adinandra
spp.)” Ngudi huéng dan: PGS.TS. Nguyén Hitu Quéan, TS. Nguyén Thi Thu Nga
(NCS thyc hién ding tién do, d bao cao chuyén dé NCS, du kién bao vé nim 2024).

Dao tao thac si

1/ Nguyén Pai Duong (2023) “Nghién ctru hoat tinh khang khuén, chéng oxy
hoa va trc ché dong té bao ung thu tir loai Adinandra glischroloma”, Luén vin thac
si sinh hoc, Truong Pai hoc Su pham Thai Nguyén.

2/ Lé Thanh Tuyén (2023) “Phan lap va xac dinh hoat tinh sinh hoc cua cac
chat sach tir loai thudc chi Duong dong (Adinandra) thu tai mién Bic Viét Nam”,
Luan van thac s sinh hoc, Truong Pai hoc Su pham Thai Nguyén.

6. Phwong thirc chuyén giao, dia chi ¢ng dung, tac dong va lei ich mang lai cia
két qua nghién ciu.
6.1. Phwong thirc chuyén giao

Két qua nghién ctru ctia dé tai bao gdm cac mau hop chat phan 1ap dugc va gia
tri hoat tinh sinh hoc, quy trinh phéan 1ap cac chat c6 thé chuyén giao cho cac co s&
san xuat dugc pham trén toan qubc va & Thai Nguyén.

6.2. Dia chi ing dung

Cac san phém trén c6 thé ung dung phuc vu dao tao dai hoc, sau dai hoc cua
cac chuyén nganh Hoa sinh, Di truyén, Cong ngh¢ sinh hoc, Héa hitu co, héa duogc
va y hoc cd truyén tai Truong Pai hoc Su pham, Truong Pai hoc Khoa hoc,
Truong Pai hoc Y Duogc thudoc Pai hoc Thai Nguyén va mot s6 truong dai hoc &
Viét Nam.

6.3. Tac dong va loi ich mang lai ciia két qua nghién ciru

Poi voi linh vire gido duc va dao tao: Két qua ciia nghién ctru ndy s& gop
phan 1am rd thém nhimg hiéu biét sau hon vé: ing dung ctia cic phuong phap hoa
sinh trong viéc tach chiét cac hop chit thir cdp cta thuc vat va nhiing thir nghiém
hoat tinh khéang khuan, khang ung thu. Dé tai gop phan ddo tao 01 nghién ctru sinh,
02 thac si. Két qua nghién ciru 1am tai liéu tham khao cho viéc giang day, gitip sinh
vién, hoc vién cao hoc va nghién ctru sinh c¢6 su lién hé gan hon giita 1y thuyét va
thuc nghiém, gitra nghién ctru co ban va gia tri tng dung.
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Poi v6i linh viee khoa hoc va cong nghé c6 lién quan: Két qua nghién ciru
c6 thé dugc st dung 1a co s& dé phat trién cac liéu phap diéu tri nhiém khuan, ung
thu trong linh vuc y hoc 1am sang vé ung thu tir cac hop chit c6 ngudn goc tur
nhién. Két qua nghién ctru ctia dé tai hira hen s& duoc cong bd trén cac tap chi khoa
hoc chuyén nganh uy tin va trén tap chi qudc té. Pay ciing 1a co hoi tot dé mé rong
su hop tac véi cac truong va trung tdm nghién ctru trong nudce.

Poi v6i phat trién kinh té-xa hoi: Két qua ctia nghién ctru gop phan vao su
nd luc chung trong viéc tim kiém liéu phap diéu trj tring dich, gitp cho cac bénh
nhan ung thu kéo dai sy séng va cai thién chat luong cudc sdng, gop phan vao viéc
an sinh xa hoi.

Poi v6i to chire chii tri va cac co sé ing dung két qua nghién ciru: Nghién
ctru nay sé gop phan vao viéc ting cudng nang luc nghién ciru cia can bo khoa hoc
Truong Pai hoc Su pham - Pai hoc Thai Nguyén, gop phan nang cao uy tin ddo
tao, nghién ctru khoa hoc cua nha truong va lam tang thuong hi€u ctia nha truong
thong qua cac cong bd qudc té. Pay manh cac nghién ctru khoa hoc co ban véi cac

cac linh vuc chuyén sau vé cong nghé sinh hoc, hda sinh, mién dich.



INFORMATION ON RESEARCH RESULTS

1. General information

- Research on antibacterial, antioxidant and anti-cancer effects of compounds
isolated from Adinandra collected in Northern Vietnam

- Code number: B2022-TNA-43

- Coordinator: Associate Professor Dr. Nguyen Huu Quan

- Implementing institution: Thai Nguyen University

- Duration: 30 months.
2. Objective(s)

- Identifying and finding some antibacterial and anticancer secondary
compounds of some species of the Adinandra genus, the tea family (Theaceae) in
Vietnam.

- Establishing an in vitro culture system of some plant samples from the genus
Adinandra genus, the tea family (Theaceae) in Vietnam.

3. Research content

- Collect samples, identify and extract the total number of Adinandra species
with different solvents.

- Research on the chemical composition and biological activity of the total
extract from the stem and leaves of the Adinandra species.

- Isolate clean substances, determine the structure of clean compounds and
evaluate the biological activity of clean substances from Adinandra species.

4. Research results

1.1. Morphological and anatomical characteristics of Adinandra collected in
Lao Cai province were performed. The chloroplast genome was isolated with the
size of 156,284 bp. The chloroplast genome is highly conserved, including a total
of 129 functional genes (84 protein-coding genes, 37 tRNA genes, and 8 rRNA
genes). The matK and trnL genes of Adinandra were selected to determine the
genetic relationship and serve as marker genes. Among them, matK sequence is a
better candidate for phylogenetic resolution.

1.2. Ethanol extract, ethyl acetate extract and dichloromethane extract have
been created from the stem of the species Adinandra; At the same time, it was
proven that the extract contains groups of polyphenols, flavonoids and coumarins.
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Ethanol extract and dichloromethane extract at a concentration of 200 pug/ml have
the ability to inhibit B. subtilis and L. plantarum bacteria. All three types of extracts
did not inhibit S. marcescens bacteria. Dichloromethane extract has the strongest
antioxidant activity, followed by ethyl acetate extract and the lowest is ethanol
extract with ECsq value of 86.7 respectively; 88.5 and 111.2 pg/ml. Ethanol extract
has inhibitory activity on breast, lung and stomach cancer cell lines with ICsg
values of 59.1, respectively; 63.23 and 67.48 pg/ml.

1.3. The study isolated 14 clean substances from the stems and leaves of
Adinandra, and described the structure and characteristics of these 14 clean
substances. The study tested the antibacterial, antioxidant, a-glucosidase and cancer
cell inhibitory activities of some isolated clean substances.

5. Products
5.1. Journal papers

1/ Pho Thi Thuy Hang, Nguyen Thi Thu Nga, Sy Danh Thuong, Le Nguyen
Thanh, Nguyen Van Phuong, Chu Hoang Mau, Nguyen Huu Quan “Chemical
constituents of Adinandra glischroloma Hand.-Mazz. and their chemotaxonomic
significance” Biochemical Systematics and Ecology (SCIE, IF: 1,6) 113, 104803.
https://doi.org/10.1016/j.bse.2024.104803.

2/ Nga Thi Thu Nguyen, Hang Thi Thuy Pho, Quan Huu Nguyen, Nhung Thi
Doan, Lan Thi Ngoc Nguyen, Huong Mai Pham, Lam Tung Le, Thuong Danh Sy,
Ha Hoang Chu, Lien Thi Kim Vu, Mau Hoang Chu (2023) “Characteristics of the
Chloroplast Genome of Adinandra bockiana and Comparative Analysis with
Species of Pentaphylacaceae Family”, Plant Molecular Biology Reporter (SCIE, IF:
1,816) 41: 611-621. https://doi.org/10.1007/s11105-023-01389-3.

3/ Pho Thi Thuy Hang, Tran Dai Duong, Nguyen Thi Thu Nga, Tu Quang
Tan, Nguyen Huu Quan, Chu Hoang Mau (2022) “Thanh phan hoa hoc va hoat tinh
sinh hoc cta cao chiét tir than cta loai Sum long”, Journal of Science and
Technology, University Thai Nguyen, 227(05): 232-2309.

4/ Pho Thi Thuy Hang, Nguyen Thi Thu Nga, Tu Quang Tan, Nguyen Huu
Quan (2022) “Pic diém cua gene rml6S, tmK-UUU va sy phat sinh loai
Adinandra megaphylla Hu thu tai tinh Lao Cai, Viét Nam”, Journal of Science and
Technology, University Thai Nguyen, 227(05): 186-194.

5/ Pho Thi Thuy Hang, Nguyen Thi Thu Nga, Nguyen Huu Quan, Sy Danh



Thuong, Chu Hoang Mau (2023) “Dic diém hinh thai, giai phdu va trinh tu gen rbcl
cua loai sum l6ng (Adinandra glischromola)”, Journal of Science and Technology,
University Thai Nguyen, 228(13): 289-297.
5.2. Training masters and students
Training phD

1/ Pho Thi Thuy Hang (2022-2024) “Research on the genetic diversity of the
chloroplast genome and determine the biological activities of some species of
Adinandra spp.” Instructor: Associate Professor, Dr. Nguyen Huu Quan, Dr.
Nguyen Thi Thu Nga (PhD student completed on schedule, reported PhD thesis,
expected to defend in 2024)

Training masters

1/ Nguyen Pai Duong (2023) “Research on antibacterial, antioxidant and
cancer cell line inhibition activities from Adinandra glischroloma”, Master's thesis
in biology, Thai Nguyen University of Education.

2/ Le Thanh Tuyen (2023) “Isolation and determination of biological activity
of clean substances from Adinandra species collected in Northern Vietnam”,
Master's thesis in biology, Thai Nguyen University of Education.

6. Transfer alternatives, application institutions, impacts, and benefits of research

results
6.1. Transfer method

The research results of the project include isolated compound samples and
biological activity values, the process of isolating substances that can be transferred
to pharmaceutical manufacturing facilities nationwide and in Thai Nguyen.
6.2. Application address

The above products can be applied to serve undergraduate and postgraduate
training of majors in Biochemistry, Genetics, Biotechnology, Organic Chemistry,
Pharmaceutical Chemistry, and Traditional Medicine at the University of
Education, University of Science, University of Medicine and Pharmacy of Thai
Nguyen University.
6.3. The impact and benefits of the research results

For the field of education and training: The results of this study will
contribute to clarifying the deeper understanding of the application of biochemical



methods in the extraction of plant secondary compounds and the tests of
antibacterial and anticancer activities. The project contributes to training 01 phD,
02 masters. Research results serve as a reference for teaching, helping students,
graduate students, and graduate students to have a closer relationship between
theory and experiment, between basic research and applied values.

For relevant science and technology fields: The research results can be used
as the basis for development of therapeutics to treat infections and cancer in the
field of clinical cancer medicine from compounds of natural origin. The research
results of the topic promise to be published in prestigious specialized scientific
journals and international journals. This is also a good opportunity to expand
cooperation with universities and research centers in the country

For socio-economic development: The results of the study contribute to the
joint efforts in finding targeted therapies, helping cancer patients prolong their lives
and improve their quality of life living, contributing to social security.

For the lead organization and research results application establishments:
This study will contribute to strengthening the research capacity of the staff of the
Thai Nguyen University of Education, contributing to enhancing the reputation of
the university's training and scientific research, and increasing the school's brand
through international publications. Promote basic scientific research with
specialized areas of biotechnology, biochemistry, and immunology.



