223(13)

Tap chi Khoa hoc va Cong nghé - PHTN

nam 2023

CHUYEN SAN KHOA HQC NONG NGHIEP - LAM NGHIEP - Y DUQC

Trrong Qubc TAt, Nguyén Duy Khénh - Higu lyrc phong trir sinh hoc trén siu to (Plutella xylostella L.) hai cii
xanh (Brassica juncea L.) ciia djch cao chiét thd tir cdy sai dat (Wedelia calendulacea L.) & diu kién in-vitro 3

Hoang Thj Hué, Nguyén Thi Thu Huyén, Nguyén Thj Phugng, DS Théi Son - Bic diém 1am sang, cin 1am
sang va két qua didu trj viém phdi sau nhidm Covid — 19 & ré em tai trung tdm nhi khoa Bénh vién Trung wong
Théi Nguyén 11

Nguyén Thj Hii Yén, Nguyén Thj Quinh Hoa, Trwong Viét Truong, Nguyén Thi Hing Nhung, Nguyén Thj
Phwong Lan, Trrong Nguyén Quynh Giao - Thyc trang sir dung ngudn nudc giéng khoan ciia ngubi din tai xa

Ngoe Thién, huyén Tan Yén, tinh Bic Giang va m{t sb yéu td nguy co gdy 6 nhiém ngudn nréc 19
Hodng Thj L¢ Throng, Pham Thj Lan - Anh huéng ciia céc yéu t6 dinh duding va méi treémg dén nhan gidng
Nomuraea rileyi 27
Pii Thi Xuin Trang, L& Minh TAm, Pham Vinh Trinh, Trin Chi Linh - Khéo sét hoat tinh sinh hoc in vitro
ciia 14 cdy xa den (Celastrus hindsii) trong tai tinh Hoa Binh va Téy Ninh 33
Doin Thj Ai Nghia, Poan Quéc Tufin, Nguyén Khénh Thiyy Linh, Nguyén Dinh Quinh Phi, Nguyén Thj
Ngoe Kidu - Thay dbi thanh phin héa hoc va hoat tinh ching oxy héa cia vi thudc duong quy trich rugu 41
V& Thj Hai Dwimg, Nguyén Minh Thai - Nghién ciru mé hinh tao mang sinh hoc (biofilm) cia Pseudomonas
aeruginosa va (g dyng danh gia hoat tinh khéng biofilm ciia khéng sinh 49

La Thity An, Pham Hang‘ Hwong, Lru Minh Chéu, Lé Quﬁ-c‘ Viit, Nguyén Ngge Thanh, Huynh Xudn
Phong, Trin Thj Giang - Anh hwéng cia pH ban déu va ti 1§ ché phim sinh hoc Trichoderma 1én qué trinh U
phan hifu co tir phy phdm vé cam sanh (Citrus nobilis) 57

Pham Thanh Loan = Anh hirémg ctia phan dam dén sinh treéng, ning sudt va chit lugng ciy ké sira (Silybum
marianum (L.) Gaernt) trbng tai Phi Tho 65

Hing Mjng Huyén, V5 Tdn Huy, Trin Thj Tuyét Hoa - Tac dng ciia cao chiét théu déu (Ricinus communis
L.) dén sy sbng, ting trudng ciia tom thé chan tring (Litopenaus vanname) 73

Nguyén Ngoc Héin, Phan Tén Tai, V& Thj Hoang Oanh, Nguyén Nhit Minh Phwong, D3 Thj Tuyét Nllunf,
Trin Chi Nhin - Céc yéu t§ anh hirdng ciia qué trinh ngdm va nhao dén ham lugng anthocyanin va dic tinh cdu
triic biin turoi b sung gao huyét rng 82

=T LI

Sﬁﬁ R fi

Méo Vgo tinh Ha Giang 90

Trin Vin Diing, Nguyfn Hiru Khang, Triin Thj L& Trang, Hiea Thai Nhin, Pham Quée Hing - Anh huwdng
ciia mau shc bé nudi 1én tang tredng, ty 1é sdng va hiéu qua sir dung thire &n cia ¢4 khoang ¢d nemo (Amphiprion

ocellaris Cuvier, 1830) 95
Nguyén Thj Thu Hrong - Téng quan vé cac phuong phap phan 14p, dinh danh vi khuéin giy bénh duréng ruét méi
ndi Escherichia albertii 104

Nguyén Viin Biic, Nguyén Thj Xuin Hwong, Cin Bd Quét, Dwong Quéc Trudng, BE HA Thanh, Long Thi
Tuwing Vy, HA Phwong Trang, Nguyén Bich Hoang - Pic diém lam sing, cdn l&m sang tré so sinh c6 me mic

Covid-19 tai Bénh vién Trung wong Thai Nguyén 111
Nguyén Vin Hdng, Trin Pinh Ha, Nguydn Thwong Tufn, Nguyén Hiru Thg - Nghién ciru chiét xudt
polysaccharid va alkaloid tir lan thach hoe tia dugc nuéi trong trong nha ludi 117

Triin Nhit Thiing, Nguyén Thj Kim Lan, Pham Di¢u Thity, Dwong Thj Hng Duyén - Tinh hinh nhiém sén 14
tuyén tuy trén dan trau, bo cia tinh Tuyén Quang va thir nghiém thude tiy 125




TNU Journal of Science and Technology

228(13): 238 - 243

THE NEW DISTRIBUTION OF ONE OF THE RAREST AND ENDEMIC
REPTILE SPECIES, (Goniurosaurus huuliensis ORLOY, RYABOV, NGUYEN,
NGUYEN & HO, 2008), FROM LANG SON PROVINCE, VIETNAM

Sung Ba Nenh', Pham Van Anh?", Sonephet Siliyavong*¢, Hoang Doan Phu®, Hoang Van Ngoce®*

'Tay Bac University, *VNU - University of Science
3TNU - University of Education, *Pakse Teacher Training College — Laos, *Huu Lien Nature Reserve

ARTICLE INFO

ABSTRACT

Received: 11/7/2023
Revised: 15/8/2023
Published: 18/8/2023

KEYWORDS

New record

Reptile

Huulien Tiger gecko
Lang Son

Vietnam

Based on two field surveys in Bac Son and Huu Lung districts, Lang
Son Province, Vietnam from 2020 to 2023, this study recorded a new
distribution area of Goniuresaurus huuliensis Orlov, Ryabov,
Nguyen, Nguyen & Ho, This species is listed in the International
Union for Conservation of Nature (IUCN) Red List as Critically
Endangered and in Appendix 11 of the Convention on International
Trade in Endangered Species of Wild Fauna and Flora (CITES) and
an endemic in Vietnam, Two newly recorded populations include
Huyen Village, Tran Yen Commune, Bac Son District and Lan Chau
Village, Huu Lien Commune, Huu Lung District. The research results
also provide some additional data on morphological identification,
ecological characteristics and threats of this species.

GHI NHAN VUNG PHAN BO MOI CUA LOAI THACH SUNG Mi
(Goniurosaurus huuliensis ORLOV, RYABOV, NGUYEN, NGUYEN & HO, 2008)
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Dua vao hai dot khao sét thuc dia tai hai huyén Bic Son va Hiu
Liing, tinh Lang Son trong cdc nim 2020 va 2023, nghién clru nay da
ghi nhin ving phin bd méi lodi Thach sing mi hiu lién
Goniurosaurus huuliensis Orlov, Ryabov, Nguyen, Nguyen & Ho.
Loai ndy duoc liét ké trong Danh sich do ctia Lién minh bio ton
Thién nhién Quéc té (IUCN) va trong Phy lyc II cia Cong wde quée
t& v& budn ban cac loai dong, thye vat hoang da nguy cép (CITES) va
la loai diic hiru ctia Viét Nam. Hai quin thé ghi nhén méi gém lang
Huyén, x3 Trén Yén, huyén Béc Son va thén Lan Chéu, x4 Hitu Lién,
huyén Hiru Liing. Ngoai ra, két qué nghién ctru con cung cép b sung
mét sb dir liéu vé hinh thai nhan dang, dic diém sinh thai hoc va hién
trang méi trudmg sdng cuia loai nay.
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Chi San Nature Reserve, Meo Vac district, Ha Giang province was
established in 2015, located in latitude 23°07" — 22°08'North latitude,
longitude 105° 24* — 105°25" East longitude, with rugged terrain and a
forest ecosystem that has not been affected much by human impact.
This study aims to detect the amphibian species presented here by
constructing routes and surveying samples through the habitats of the
study area; through the tracking of trails and streams, together with
taxonomic documents to determine the amphibian species .
composition. The results showed that there are 23 species of
amphibians belonging to 18 genera, 7 families. There are two species
listed in Vietnam’s Red Data Book (2007): Ingerophrynus galeatus
and Theloderma corticale. Two species on the [UCN Red List 2023:
Quasipaa boulengeri and Zhangixalus duboisi. In this study, 1 species
of Zhangixalus pachyproctus reported for the first time from Ha
Giang province. This is a new record of amphibian species
composition for Chi San Nature Reserve, Meo Vac district, Ha Giang
province.

THANH PHAN LOAI LUONG CU O KHU BAO TON THIEN NHIEN CHI SAN,
HUYEN MEO VAC TINH HA GIANG
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Khu bio ton thién nhién Chi San, huyén Mo Vac tinh Ha Giang
duge thanh 14p nam 2015 ném trong vi d6 23°07° — 22°08’vi Béc,
kinh do 105°24° — 105°25° kinh Déng, c6 dja hinh hiém trd, hé sinh
thai rimng chwra bi anh hudng nhiéu béi sy tic dong ciia con ngudi.
Nghién ciru ndy nhim phat hién thanh phin loai ludng cu hién c6 &
noi diy. Bing céch xfly dung céc tuyén va khéo sat thu mau qua céc
sinh canh ctia ving nghién ct, qua duong mon, subi va sir dung céc
tai lidu phén logi dé x4c dinh thanh phin loai ludng cu. Két quéa cho
thiy c6 23 loai ludng cu thude 18 gidng, 7 ho. C6 2 loai trong Sach
Do Viét Nam (2007): Ingerophrynus galeatus va Theloderma
corticale. C6 2 lodi trong danh luc do TUCN (2023): Quasipaa
boulengeri va Zhangixalus dubois, Trong nghién ctu nay ghi nhén
bd sung 1 lodi Zhangixalus pachyproctus cho khu €éch nhéi cta tinh
Ha Giang. iy 12 ghi nhan méi vé thanh phin loai ludng cu cho khu
bao t&n Chi San, huyén Méo Vac, tinh Ha Giang,.
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NEW RECORDS OF Microhyla ninhthuanensis (Hoang, Nguyen, Ninh, Luong,
Pham, Nguyen, Orlov, Chen, Wang, Ziegler, and Jiang, 2021)

FROM TAY NINH PROVINCE, VIETNAM
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Based on recent field work in April 2022 at Ba Den Mountain Cultural
and Historical Complex, Tay Ninh province, south Vietnam, we report
a new provincial records of the family Microhylidae from Tay Ninh
province, namely Ninh Thuan narrow-mouth frog Microhyla
ninhthuanensis (Hoang, Nguyen, Ninh, Luong, Pham, Nguyen, Orlov,
Chen, Wang, Ziegler, and Jiang, 2021). Specimens were collected by
hand and kept in cloth bags. Then put on the label and fix it in 85%
alcohol for 5 hours, then switch to soaking and preserving in 70%
alcohol. Morphology of Microhyla: ninhthuanensis is also reported
based on analysis of two male and two female specimens from Ba Den
Mountain Cultural and Historical Complex. The body is generally light
pink, however each part of the body has a distinct color. Eyes have 2
colors. Male body size is smaller than female.

GHI NHAN VUNG PHAN BO MOI CUA LOAI NHAI BAU NINH THUAN
Microhyla ninhthuanensis (Hoang, Nguyen, Ninh, Luong, Pham, Nguyen, Orlov,
Chen, Wang, Ziegler, and Jiang, 2021) O TINH TAY NINH

Nguyén Thi Thanh Huong', Lé Thj Thu Hing?, Trfn Thj Hai Yén?, Nguyén Thj Kim Ngén?,
Hoang Khénh Hoa?, Hoang Vin Ngoc®, Pham Vin Anh?
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Duya trén két qua khao sét thyc dia thu thip miu ludng cw trong thang
4 nim 2022 tai Khu du lich Quéc gia nii Ba Pen, tinh T4y Ninh, ching
toi da ghi nhan ving phan bd moi cla lodi Nhéi bau ninh thufin
Microhyla ninhthuanensis (Hoang, Nguyen, Ninh, Luong, Pham,
Nguyen, Orlov, Chen, Wang, Ziegler, and Jiang, 2021). Méu vt dugc
thu biing tay va dung trong tli vai. MAu duge deo nhéin va dinh
hinh trong cbn 85% trong véng 5 tiéng, sau d6 chuyén sang ngim
bdo quén trong ¢dn 70%. Hinh thé&i cta Microhyla ninhthuanensis
ciing duge béo cdo dya trén phan tich hai mAu c4 thé duc va hai mu
¢4 thé cai duoe thu tai khu du lich Quéc gia Nui Ba Pen. Co thé nhin
chung cé mau hdng nhat, tuy nhién timg phén ciia co thé ¢c6 mau riéng
biét. Mét ¢6 2 mau, Con dyc c6 céc chi tiéu hinh thai nhé hon con céi.

* Corresponding author. Email: ngochv@ynue.edu.vn

hetp:/fjst.tnu.edu.vn

488 Email: jst@tnu.edu.vn



TNU Journal of Science and Technology 229(09): 488 - 493

1. Giéi thigu

Tay Ninh 1a mét tinh thudc viing Pong Nam B§, Viét Nam, tinh nay nbi cao nguyén Nam Trung
B6 véi ddng bing song Ciru Long, vira mang dic diém ciia mot cao nguyén, vira ¢6 nhitng nét dfic
trung ciia ving dong bing. Toa d cia tinh tir 10°57°08 dén 11%46°36” vi d6 Bic va tir
105°48°43" dén 106°22°48"" kinh 46 Pong [1]. Khi hiu Ty Ninh twong déi 6n ho thudc dang khi
hdu nhiét d6i gié mia, chia thanh 2 mia rd rét 12 mia mua va mia khé, Mia mua d 4m cao, mua
nhiéu, nhiét 46 ban ngdy thudng & mic 30-34°C va ban dém & mirc 23-26°C. Nhiét d6 trung binh
nam la 25,5-27°C, thip ky lyc 14 11,3°C va cao ky lyc 1a 40°C. Nhiét d¢ thap nhat 1a 17,6°C vao
thédng 12 dén thang 02 nim sau, cao nhét la 38°C kéo dai tir thdng 4 dén théng 5 hang ndm. Lugng
mua trung binh hang nam tir 1800 — 2200 mm [1].

Khu Du lich Quéc gia (KDLQG) nti Ba Pen 12 ngon nti lira di tit ndm & trung tm tinh Tay
Ninh. Véi do cao 986 m, ddy 1a ngon nii cao nhit mién Nam Viét Nam hién nay [1]. S5 liéu vé khu
hé ludmg cu & KDLQG nti Ba Pen chwa nhiéu. Pham Vin Hoa va cong s (2000) [2] d& ghi nhan
duge 12 loai; dén ndm 2014, Pham Vin Hoa va Thai Ké Quan dd ghi nhin 32 loai lung cu thude 2
b9, 7 ho, trong d6 ¢6 4 loai thude gidng Microhyla & tinh Binh Duong, Binh Phuéc, Ty Ninh [3].

Gibng Nhai biu Microhyla hién nay biét dén 51 loai, phan b6 rong & cde nude nhu Nhat Ban,
Trung Québc, An P9, Sri Lanka, céc nuée Pong Nam A [4]. Pang chi y, & Viét Nam da ghi nhan
16 loai [4], trong dé ¢6 6 lodi mé&i dwge mé ta trong nam ndm gén ddy: M. aurantiventris [5], M.
daklakensis [6}, M. hmongorum [7], M. neglecta [8], M. ninhthuanensis [6], M. xodangorum [7].

Dura trén két qua nghién ciru trong thang 4 nam 2022 tai KDLQG nai Ba Pen, tinh Tay Ninh,
14n dau tién ching ti dd ghi nhan ving phén bé méi cia lodi Nhai bAu ninh thuin (Microhyla
ninhthuanensis) & tinh nay. Loai nhai bau ndy méi duge m6 ta ndm 2021 bdi Hoang Vian Chung
va cong su véi mau chudn thu & Vudn qube gia Phude Binh, tinh Ninh Thuén [4], [6].

2. Phwong phap nghién ciru

Khao sat thyc dja thu mdu ludng cu dugc tién hanh tai ndi Ba Pen, tinh Ty Ninh trong
thang 4 nim 2022, bdi Pham Vin Anh, Ngé Thi Hanh v P& Hanh Quyén (Trudng Dai hoc
Khoa hoc Ty nhién, Pai hoc Qubc gia Ha N§i) (Hinh 1). MAu vit dugc thu thap bing tay va
dyng trong tai vai, Sau khi chyp 4nh, miu vat dugc gdy mé, deo nhiin va dinh hinh trong cdn
85% trong vong 5 tiéng, sau d6 chuyén sang ngdm bao quan trong ¢bn 70% [9]. Miu vat dugc
luu giit tai phong Béo tang sinh vat, Trudmg Dai hoc Khoa hoc Tw nhién, Pai hoc Qubc gia Ha
N§i.

Céc chi sb hinh thai dugc do bﬁng thudc kep véi dg chinh xac 0,01 mm, céc chi sb do theo
Hoang Vin Chung va cong su (2021) [6], bao gdm: SVL: chiéu dai tir mit m&m dén 15 huyét; HL:
dai dau, tir géc sau ham dudi téi mit mém; HW: khoang cich phén réng nhit clia ddu; IN: khoang
cach gitra hai 15 miii; SL: khoang céch tir mit mdm t&i gée trude mit; SN: khoang cach tir 16 miii
téi mat moém; EN: khodng céch tir gée trude mét téi 18 mii; ED: dudng kinh 16n nhét cla & mit
theo chiéu ngang; I0OD: khoang cach hep nhét gilia 2 b mét; UEW: chiéu rong mi mét trén; FLL:
dai céng tay (tir khuyu tay téi cii ban ngo'aig; HAL; dai ban tay (tir ci ban ngoai téi mat ngén tay
dai nhét); FL: dai dui, tir 18 huyét t6i dau gbi; TL: dai dng chan; FOL: dai ban chén (tir mép trong
¢t ban téi mit ngén chan dai nhit),

Phuong phap dinh loai loai theo Hoang Van Chung va cng sy, 2021 [6].
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of transgenic plants, such as determining the presence of
the CoOMT transgene by RT-PCR, quantification of the
CoOMT transgene expression by real-time RT-PCR, West-
ern blots, and ELISA, proved that the transgenic structure
pBII21- CoOMT-Cmyc-Kdel worked well in the model
plants and can be used for transformation into Stephania
plants.
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ARTICLE INFO ABSTRACT

Article history: Soil is contaminated with salinity, which inhibits plant growth and development and reduces crop yields.
HEC?WCG 16 January 2021 The DREB (dehydration responsive element binding protein) gene responds to salt stresses through
Revised 3 August 2021 enhanced transcriptional expression and activation of genes involved in plant salinity resistance. In this

Accepted 3 August 2021

Available online 10 August 2021 study, we present the results of the analysis of the expression of the GmDREBG transgene, a gene that

encodes the soybean DREB6 transcription factor, regulating the transcription of the NtP5CS and NtCLC
genes in transgenic tobacco under salt stress conditions. The transcription of GmDREBS, NtP5CS, and

23:;;;. NICLC in transgenic tobacco lines was confirmed by gRT-PCR. Under salt stress conditions, the
NEP5CS GmDREB6 gene transcription levels in the transgenic tobacco lines L1 and L9 had increased from 2.40-
NECLC to 3.22- fold compared with the condition without salinity treatment. Two transgenic lines, L1 and L9,
salt tolerance had transcription levels of the PSCS gene that had increased from 1.24- to 3.60- fold compared with
Transcription levels WT plants, For the NtCLC gene, under salt stress conditions, the transgenic lines had transcription levels
that had increased by 3.65-4.54 (fold) compared with WT plants (P < 0.05). The L1-transgenic tobacco
line showed simultaneous expression of both the GmDREB6 transgene and two intrinsic genes, the
NtP5CS and NtCLC genes, This study demonstrated that expression of the GmDREB6 gene from soybean
increases the transcription levels of the NtPSCS and NtCLC genes in transgenic tobacco plants under salt
stress conditions. The analysis results have suggested that the GmDREB6 gene is a potential candidate for
improving the salt tolerance of plants, opening up research and development opportunities for salt stress-

tolerant crops to respond to climate change and the rise in sea levels,
® 2021 The Author(s). Published by Elsevier B,V, on behalf of King Saud University. This is an open access
article under the CC BY-NC-ND license (hitp:/fcreativecommons.org/licenses/by-ne-nd/4.0/).
1. Introduction Due to climate change, sea levels have risen, and salinity intrusion
has increased in many countries around the world. The encroach-
Salinity is an abiotic stress that inhibits growth and develop- ment of seawater into the soil, the use of low-quality irrigation

ment and reduces the yield of soybean plants (Chen et al, 2018), water, heavy use of chemical fertilizers, and year-round intensive
farming accelerate the accumulation of salt, causing soil salinity
(Shrivastava and Kumar, 2015). The adverse effects of salt stress

* Corresponding author, can be observed at the cellular, organ, and whole plant levels at
E-matl address; yennth@tnus.eduvn (Y.T.H. Nguyen), the osmotic (early/short-term) and ionic (lateflong-term) phases.
Peer review under responsibility of King Saud University. High salinity has negative effects on biological processes in plants,

such as disruption of esmotic and ionic equilibrium, protein syn-
thesis, photosynthesis, energy, and lipid metabolism (Muchate
et al, 2016), Plants’ ability to resist salt stress is related to complex
physiological processes, metabolic pathways, and the expression of

1 STVIER Production and hosting by Elsevier

htkps: {{doi.oig 10,1016/ 5jbs.2021.08.018
1319-562X/@ 2021 The Author(s), Published by Elsevier B.V. on behalf of King Saud University.
This is an open access article under the CC BY-NC-ND license (litt e feveativecommons.orgflicenses/by-nc-nd/4.0f).
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related genes (Gupta and Huang, 2014). Plants living under salinity
stress showed common symptoms or physiological responses due
to the accumulation of toxic levels of ions (Na*, CI-, and 503) in
their cells, leading to nutritional and osmotic imbalances and
dehydration (Shu et al., 2017; Rehman et al., 2019), Furthermore,
reactive oxygen species [ROS), such as anionic superoxide («03),
hydroxyl radicals (sOH™), and hydrogen peroxide (H;0z), accumu-
late in salt-stressed plants (Jan et al., 2018; Ahmad et al., 2019).
Ultimately, the plant cell wall can be disrupted, causing the plant
cell to die (Shu et al,, 2017; Rehman et al,, 2019). Osmotic stress
is related to the accumulation of Na* and Cl~ ions in the soil solu-
tion to toxic levels, at which these ions interfere with other essen-
tial elements, such as calcium and potassium (Hussain et al., 2013).
Schubert et al. (2009) demonstrated that cell wall expansion inhi-
bits cell growth during the early stages of salt stress. Active cell
wall expansins loosen the cell wall, regulating cell elongation at
pH < 5 (Uddin et al., 2013). The osmosis process is primarily met
with the accumulation of solutes under drought and salinity condi-
tions to lower the water potential without reducing the actual
water content (Serraj and Sinclair, 2002). Soluble sugars, proline,
betaine glycine, organic acids, and trehalose sugars are some of
the main osmotic agents. Kaya et al. {2010) reported that proline
accumulation was increased in salt-stressed maize plants. Further-
more, the genes encoding proline and arginine synthesis enzymes
and several other genes may have important roles in salt tolerance
in 5. chilense (Kashyap et al., 2020). The proline biosynthesis path-
way in plants involves the participation of two main enzymes: A'-
pyrroline-5-carboxylate reductase (P5CR) and A'-pyrroline-5-car
boxylate synthetase (P5CS) (Delauney and Verma, 1993). P5CS
overexpression in soybean increased the proline content in trans-
genic plants, resulting in a transgenic line with high salt tolerance
(Nguyen et al, 2019). Proline accumulation is one of the main
causes of increased osmotic pressure, thereby increasing the
plant's water-holding capacity (Zhang et al., 2015). The first plant
CLC genes were cloned in tobacco (Lurin et al,, 1996) and Arabidop-
sis (Hechenberger et al., 1996); to date, most information on real
system CLC genes and protein objects has been accumulated
(Zifarelli and Pusch, 2010). In soybean, Li et al. (2006} reported that
the CLC gene GmCIC-1 is 78% homologous with the AtCIC-a gene in
Arabidopsis. The CLC protein is detected when the plant receives
signals from NaCl stress and drought stress. Expression of this pro-
tein increased Cl~ transfer from the cytoplasm to the vacuole and
induced NaCl tolerance to tobacco BY-2 cells (Li et al., 2006).

Several reports on the application of farming techniques to
reduce salinity stress in soybeans have shown very little success
(Kim et al,, 2015; Liu et al,, 2016; Shu et al., 2017). However, some
of the studies on the association of several important genes with
the ability to counteract salinity stress in soybeans are the basis
for the application of advances in biotechnology to the creation
of transgenic crops with good growth and development under abi-
otic stress conditions.

Several soybean genes have been described to be responsive to
abiotic stresses at the transcriptional level, including a group of
genes encoding the transcription factor DREB (dehydration respon-
sive element binding protein). The AP2 domain of common DREB
proteins is between 58 and 59 amino acids and includes several
amino acids related to the dehydration responsive element (DRE)
or GCC box. DREB contains {rans-acting factors, which bind with
the cis-acting elements of the promoter to trigger transcription of
the target genes under stress signals in plants (Agarwal et al.,
2006). Studies on DREB have all confirmed that the DREB protein
is a transcription factor that actively participates in intolerance
to adverse external conditions, such as drought, salinity, and cold,
without the need for the influence of ABA (Agarwal et al., 2006).
The activated DREB gene increases the transcription of target genes
whose products are directed against adverse factors in the environ-
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ment. The GmDREBT gene has the function of tolerance to heat, -
drought, salinity, and cold (Jiang et al., 201<4). GmDREB2 has been
confirmed to increase the drought and salt tolerance of transgenic
plants (Zhang et al, 2013; Dao et al, 2015: Pham et al., 2020).
GmDREB3 enhanced cold, drought, and salt tolerance in transgenic’
Arabidopsis (Chen et al., 2009); GmDREBS has been linked to salt
tolerance (Ralhimawati et al., 2019). The DREB protein may improve
tolerance to abiotic stress in plants by modulating the expression
of downstream genes involved in environmental stress tolerance
(Jiang et al., 2014). In this context, our study aimed to analyse
the expression of the GmDREB6 transgene from soybean and to
clarify the effect of GmDREBG expression in enhancing the tran-
scription levels of the P5CS and CLC genes above those of geneti-
cally modified tobacco plants under high-salinity conditions.

2. Materials and methods
2.1. Materials

Leaf fragments of the tobacco plants (Nicotiana tabacum)
in vitro, cultivar K326, were used as transgene receiving material. , .
The Agrobacterium tumefaciens strain containing the plant expres-
sion vector of the GmDREBG gene (pBi121_GmDREBG) from soybean
(Fig. 1) was transformed into tobacco leaf tissue (Nguyen et al.,
2019). GmDREB6 transgenic tobacco lines obtained from in vitro
selection were used to analyse the expression levels of the
GmDREB6, NtP5CS, and NtCLC genes in transgenic tobacco under
salt stress. ’

3. Methods

3.1. Genetic transformation of the GmDREBG gene into tobacco and
confirmation of transcription of the GmDREBG transgene

Genetic transformation of the GmDREB6 gene into tobacco leaf
tissue mediated by A. tumefaciens was performed as described by
Topping (1998), including multiple shoot regeneration, rooting
and selection, in vitro propagation, and create transgenic tobacco
lines. The leaf pieces were submerged into the A. fumefaciens sus-
pension for 30 min; then, explants were transferred to a co-
cultivation medium for 3 days in the dark. The transformed sam-
ples were regenerated on MS medium was added with BAP,
500 mg L' cefotaxime, and 50 mg L~' kanamycin. The trans-
formed samples were multi-bud regenerated in the shoot induc-
tion medium (basic MS, and 1.0 mg L~' BAP, and 30 g L'
sucrose, and 9.0 g L™' agar) in 4 weeks. After the next 4 weeks,
good growing shoots were transferred to rooting medium (basic
MS, 1.0 g L' MES, 30 g L™! sucrose, 9.0 g L' agar, and 100 ml
L~" coconut water), and the addition IBA (0.5 mg L™"), and kanamy-
cin (50 mg L") in 5 weeks to form plants with sufficient roots,
stem, and leaves. The plantlets with good growth were planted
in pots containing a mixture, included soil, rice husk biochar, coir
with a ratio of 2:1:2, and the surviving plants were cared for in
greenhouse conditions.

Analysis of transgenic tobacco plants using RT-PCR. Total RNA
was extracted from tobacco leaves using TRIzol® LS reagent
according to the company's instructions (Ambion - Life Technalugy
Corporation, USA). The quality of total RNA was tested on a 1%
agarose gel. Good-quality RNA was used to synthesize cDNA with
a RevertAid First Strand cDNA Synthesis Kit (Thermo Scientific,
USA). PCR was performed to confirm the presence of the mRNA,
which is the copy of the GmDREB6 transgene in the transgenic soy-
bean plants, with the PCR primers DREB6-F/DREB6-R (Table 1), PCR
was performed using a final volume of 20 pL and contained 0.5 pL
of each primer (10 pmol/uL), 12.5 ml of 2x Master mix, 2.0 pL of
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Sticky corn (Zea mays L.) is the main crop grown in the highlands in Vietnam, where drought conditions
are prevalent and soil quality is poor. Anthocyanins are secondary products that help cells retain water
under unbalanced osmotic pressure conditions. The genes of the Myb family involved in anthocyanin
biosynthesis in maize, including the Booster (B) and Leaf colour (Lc) genes. In this work, an increase in
anthocyanin content related to the expression levels of the genes encoding B and Lc transcription
factors in maize has been analyzed. During drought stress conditions, the anthocyanin content of organs
such as leaves, stems and sheaths, roots of two local sticky maize cultivars BS and NH in all tended to
increase after 3 or 5 days under drought stress and decreased after 9 days of drought and the NH
variety had higher anthocyanin content than BS (P <0.05). Anthocyanin content and the damage rate
were correlated very close correlation, correlation coefficient R ranging from 0.82 to 0.99. The
transcription levels of the B and Lc in cultivar BS1 and NH increased after three- and five-day of the
drought treatment and decreased after nine-day of the drought treatment. Transcription levels of the B,
LC genes in the NH cultivar were higher than compare to the BS1. Change in transcription levels of B,
and Lc genes increased anthocyanin content and improved drought tolerance in maize. Levels of B, and
Le genes could be used as molecular markers for selection and breeding of drought tolerant maize,

Keywords: drought tolerance, Booster gene, Leaf colour gene, Vietnamese local maize, transcription level.

INTRODUCTION

In Vietnam, maize is the most important
cereal crop (after rice) cultivated by the farmers of
the midlands and northern mountainous regions
and is the main crop of the ethnic minority in the
highlands (General Statistics Vietnam, 2019). In
recent years, maize production in Vietnam has
increased due to the introduction of hybrid maize
with high vyield; however, local sticky maize
varieties with low productivity are falling out of
favour. Thus, many rare and valuable varieties are
being lost, although the seed quality of these
varieties is high and their drought tolerance is
suitable for the cultivation conditions of sloping

land in mountainous regions. Therefore, the
selection of maize varieties with high drought-
folerance for conservation of genetic resources
and creating materials for crossbreeding is
essential.

Anthocyanin, a type of cellular pigment, is a
secondary product of metabolism. Anthocyanins
belong to the flavonoid group, appearing in all
parts of plants with red, burgundy, purple, and
dark green colours (Gould et la. 2009; Park et
al.2016; Khoo et al. 2017). In addition to creating
attractive colours beneficial for protection and
pollination, anthocyanins are powerful
antioxidants, helping cells retain water under
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Overexpression of the GmDREB6
gene enhances proline
accumulation and salt tolerance
in genetically modified soybean
plants

Quan Huu Nguyen?, Lien Thi Kim Vu?, Lan Thi Ngoc Nguyen?, Nhan Thi Thanh Pham?,
Yen Thi Hai Nguyen?, Son Van Le* & Mau Hoang Chu@**

Soybean plants are sensitive to the effects of abiotic stress and belong to the group of crops that are
' less drought and salt tolerant. The identification of genes involved in mechanisms targeted to cope with

water shortage is an essential and indispensable task forimproving the drought and salt tolerance of
soybean. One of the approaches for obtaining lines with increased tolerance is genetic modification.
The dehydration-responsive element binding proteins (DREBs), belonging to the AP2 family, are
trans-active transcription factors that bind to the cis-sequences of the promoter for activating the
expression of the target genes that mediate drought and salt tolerant responses. In this study, the
GmDREBG transgene was introduced into DT84 cultivar soybean plants, using Agrobacterium-mediated
transformation. The efficacy of GmDREB6 overexpression in enhancing the transcriptional level of
GmP5CS and proline accumulation in genetically modified (GM) soybean plants was also assayed. The
results demonstrated that ten GM soybean plants (T0 generation) were successfully generated from
the transformed explants after selecting with kanamycin. Among these plantlets, the presence of the
GmDREB6 transgene was confirmed in nine plants by Polymerase Chain Reaction (PCR), and eight plants
showed positive results in Southern blot. In the T1 generation, four GM lines, labelled T1-2, T1-4, T1-7,
andT1-10, expressed the recombinant GmDREBG protein. In the T2 generation, the transcriptional
levels of the GmP5CS gene were higher in the GM lines than in the non-transgenic plants, undernormal
conditions and also under conditions of salt stress and drought, ranging from 1.36 to 2.01 folds and
1,58 to 3.16 folds that of the non-transgenic plants, respectively. The proline content was higher in

the four GM soybean lines, T2-2, T2-4, T2-7, and T2-10 than in the non-transgenic plants, ranging from
0.82 pmol/g to 4.03 pmol/g. The proline content was the highest in the GMT2-7 line (7.77 pmol/g). In

. GM soybean lines, T2-2, T2-4, T2-7, and T2-10 proline content increased after plants were subjected to

salt stress for seven days, in comparison to that under normal conditions, and ranged from 247.83% to
300%, while that of the non-GM plants was 238.22%. These results suggested that GmDREB6 could act
as a potential candidate for genetic engineering for improving tolerance to salt stresses.

Soybean is an important crop with numerous uses and is a source of protein and vegetable oil for human con-
sumption as well as for the animal food industry. Soybean cultivation increases the economic value, nutritive
value and fertility of the soil. However, like other crops, soybean plants are exposed to environmental conditions
and face the effects of abiotic stresses, including drought and excessive salinity. Drought stress and prolonged
drought has significant impacts on the growth and development of soybean plants, reducing the yield and seed
quality by approximately 40%, especially if the drought occurs during the stage of grain formation, The resilience
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Design of Construct Carrying GmDREBG6 to Enhance
Soybean Gene Expression Related to Abiotic Stress
Response

Thi Ngoc Lan Nguyen, Phutthakone Vaciaxa, Thi Mai Thu Lo, Thi Hai Yen Nguyen, Thi Thanh Nhan
Pham, Van Son Le, Hoang Mau Chu

Abstract—Glycine max (L.) Merrill is a crop that brings a lot
of economic and nutritive values, however soybean is quite
sensitive to stress. The applications of gene technology cam
improve resistance of soybean plants against external stress
factors. The aim of this study was to conduct a transgenic
vector containing GmDREB6 gene and determine the
expression of gene encoding GmDREBG in Nicoriana tabacum
before tramsforming into soybean plants. The GmDREBG6
artificial gene was synthesized containing nucleotide fragment
encoding 230 amino acids, nucleotide fragment encoding cmyc
antigen and nucleotide fragments with cut-off points of
Xbal/Sacl enzyme pair, The results indicated that the 355-
GmDREB6-cmyc construct was designed and transferred into
tobacco plants. The GmDREBG6 was incorporated in the
genome and was expressed in transgenic tobacco plants at the
transcriptional level, The transgenic vector pBI121_GmDREB6
well worked on the model tobacco plants. Therefore, it can be
used for tramsferring into soybean plants to enhance soybean
tolerance to abiotic stress.

Index Terms—Abiotic Stress, Agrobacterium-Mediated
Transformation, GmDREB6 Gene, Transcription Factors,
Transgenic Vector,

[. INTRODUCTION

Soybean (Glycine max (L.) Merrill) not only brings
economic, nufritive value but also can improve soil fertility.
Soybean is considered as a crop that is quite sensitive to
adverse impacts from externalities. Biotic (such as virus,
bacteria and fungi) and abiotic (like drought, salinity, heat
shock) stress have seriously affected the growth,
development, productivity and quality of soybean. Some
studies on improvement biotic and abiotic stress tolerance of
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crops and soybeans using gene transfer have been reported
[11-[5]. In 2015, Lo et al. generated a GmEXPI construct to

express recombinant expansion protein in tobacco plants. It
was observed that overexpression of the GmEXPI gene in
transgenic tobacco plants. The transgenic tobacco plants
have improved drought tolerance as a result of an increase
of the length and volume of transgenic plant roots in
comparison to non-transgenic plants [1]. The 335-
GmDREB2-cmyc construct carrying GmDREB2 gene was
designed and transformed into Nicotiana tabacum [2].
According to these authors, the proline accumulation of the
transgenic tobacco lines was higher than on non-transgenic
plants during drought conditions. DREB (dehydration-
responsive element binding) transcription factor has been
identified and its function is to activate genes involved in
abiotic stress response. The cis-element of DREB gene and
the trans-factor of DREB protein play an important role in
gene expression to react to abiotic stress. Trans-factors bind
to cis-elements to activate expression of functional genes in
plants under stressed conditions. In soybean, it was detected
that GmDREB6 gene has locus LOC100101914 on
chromosome 5, the CDS region is 693 bp in length which
encodes 230 amino acids. DNA-binding domain in plant
proteins includes AP2 and EREBP. AP2 region of DREB6
protein is 59 amino acids in length. DNA binding site with
11 amino acids, which have positions at 60, 61, 63, 65, 67,
69, 73, 75, 82, 84, 87 respectively [6]. The promoter region
of GmDREBG contains the cis-elements of G7-1 and DRE,
namely DRE (-1113), GT-1 (-133, -1398, -1488, - 1560, -
1993). Based on the analysis results of OsDREB2A
expression in transgenic soybean plants, Zhang et al. (2013)
suggested that salt tolerance of the transgenic plants was
improved because of the overexpression of OsDREB2A.
The expression of 10 abiotic stress-response genes was
identified to illustrate molecular mechanisms of OsDREB2A
under salt stress conditions. There were four genes in
OsDREB2A transgenic soybeans, including GmDREBG,
GmP5CS, GmERF3, and GmERF7 that had a considerable
rise in expression in comparison to none-transgenic plants
[7]. However, the relationship between the activity of
GmDREB6 transcription factor and the expression level of
GmP5CS gene in transcription and translation stages of
soybean is an issue to be proved by experiments. In this
study, we present design results of the construct carrying
GmDREB6 genes and initially evaluate the activities of this
structure on the model of tobacco plants. The results of this
study will be fundamental for overexpression of the
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transgenic tobacco plants at the transcriptional level. The
transgenic vector pBI121_GmDREBG well worked on the
model tobacco plants, so it can be used to transferre into
target plants improves abiotic stress tolerance.

GmDREBE (cONA).—+

Fig. 6. The RT-PCR products of GmDREBG transgene amplified from
mRNA of the TO transgenic plants. M: DNA marker, (+): plasmid pB/12-
GmDREB6; WT: non-transgenic plants; 1,2, 3, 4, 6,7, 8, 9: The transgenic
tobacco plants were positive to Southern blot, T0-4, T0-5, T0-6, T0-7, TO-

9, T0-11, T0-12, T0-13 respectively.
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Abstract: Aconitum carmichaelii Debx. is a herbal species that contains many precious bioactive
substances, which are alkaloids, flavonoids, steroids, and glycosides. Flavonoids, which are major
secondary compounds, play an important role in maintaining redox balance in the cells of the
plant body. Many flavonoids have antibacterial, antioxidant, and anticancer properties. However,
studies have mainly focused on aconitine, which is a highly toxic group A poison belonging to the
alkaloid group, but with little mention of flavonoids. The flavonoids in A. carmichaelii are a group of
substances with high content, concentrated in leaves and flowers, including quercetin and kaempferol.
F3/5'H (Flavonoid 3'5'-hydroxylase) has been identified as the key enzyme involved in the final steps
of flavonoid biosynthesis in plants in general and in A. carmichaelii specifically. This study offers
the first report, and demonstrates that the overexpression of the F3'5'H gene from a herbal plant,
A, carmichaelii, increases flavonoid content in genetically modified tobacco plants. The A. carmichaelii
gene was transformed into tobacco leaf tissue to create transgenic tobacco plants. The AcF3'5'H gene
was incorporated into the tobacco genome and was expressed in four transgenic tobacco lines (Tgl,
T3, To5, and To14). The F3'5'H content increased from 20.33% to 32.00% compared with that in
non-transformed plants (P < 0.001). Therefore, the flavonoid content of four transgenic tobacco lines
increased compared to the WT, from 69.23% to 122.23% (P < 0.001). The results of the successful
expression of the AcF3'5'H gene in model tobacco plants are the basis for using the AcF3'5'H gene for
improving flavonoid content in other medicinal plants, Thus, the AcF3'5’H gene considered in this
work could be a candidate for gene technology to enhance flavonoid accumulation in plants.

Keywords: AcF3'5'H gene overexpression; flavonoid; recombinant flavonoid 3'5'-hydroxylase; ge-
netic transformation; genetically modified tobacco

1. Introduction

Flavonoids are major secondary compounds with important functions in maintaining
redox balance in plant cells. Many flavonoid types have antibacterial, antioxidant, and
anticancer properties. Aconitum carmichaelii contains aconitine, which is a highly toxic
group A poison, but A. carmichaelii is still believed to be a precious medicine and is widely
used in traditional medicine [1], such that flavonoids from medicinal plants, including
Aconitum species, are of interest in the development of modern pharmaceuticals. Flavonoid
biosynthesis (Figure S1) is a metabolic process with the participation of many important
enzymes, such as chalcone synthase, chalcone isomerase, flavone 3-hydroxylase, flavonoid
3'-hydroxylase, flavonoid 3'5'-hydroxylase (F3'5'H), flavonol synthase enzyme, flavonol
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NGHIEN CU'U PHAN LAP MOT SO VI SINH VAT GAY BENH
G THUC VAT VA THU NGHIEM HOAT TINH KHANG
CUA MOT SO CHE PHAM CO NGUON GOC SINH HQC

Pham Thi Thanh Nhan", Pham Quang Son, Cao Thi Phwong Théo, Lé Hitu Thiéng
Truong Pai hpc Sw pham - DH Thdi Nguyén

TOM TAT

Ciéy tra hay ché (Camellia sinensis), quyt Béc Son (Citrus reticulata Blanco) va trdm nép den
(Canariumtramdenum) 14 nhirng loai cdy mang lai gid tri kinh té cao cho ngudi dan. Tuy nhién,
Viét Nam c6 khi hdu nhiét déi gié mua, thei tiét thudmg xuyén ndm dm. Day chinh la diéu ki¢n
cho cac lodi vi sinh vét gdy bénh & thuc vt phét trién. Bai bao nay trinh bay két qua nghién ciru
phin ldp mét sb vi sinh vit gdy bénh & cfy tra, cdy quyt va cy trdm nép den va thit nghiém hoat
tinh khéng cia mot sé ché phédm c6 ngudn gée sinh hoc. Két qua phén 1§p duge 05 chiing vi khufn
va 02 ching nédm gy bénh & che, quyt va trdm nép den. Cao chiét tir cac bd phéin cdy Thanh ngam
(Picria felterrae Lour) biing ethanol trong 72 gi® ¢6 khé niing tc ché ching vi khudn Q2 & quyt
(ndng do 200 /) va chiing ndm N1 & ché (ndng d§ 150 g/l). Phirc chat Er(Asp)sphenCly.3H20
(ndng dd 10 pg/ml) c6 khé ning trc ché 5 ching vi khudn phén 1gp duge gdm: vi khuéin C1 & che,
vi khufin T1 va T2 & tram, vi khudn Q1 va Q2 & quyt.

Tir khéa: Cao chiét; hoat tinh khdng: phéan Idp; phtrc chdt; vi sinh vt gdy bénh.

Ngay nhin bai: 07/10/2019; Ngdy hoan thign: 15/6/2020; Ngay ddng: 10/7/2020

ISOLATION OF SOME PATHOGENETIC MICROORGANISMS
IN PLANTS AND TESTING THE RESISTANCE ACTIVITY
OF SOME BIOLOGICAL PRODUCTS

Pham Thi Thanh Nhan®, Pham Quang Son, Cao Thi Phuong Thao, Le Huu Thieng
TNU - University of Education

ABSTRACT

Tea tree (Camellia sinensis), Bac Son tangerine (Citrus reticulata Blanco) and black sticky
canarium (Canariumtramdenum) are the plants bringing the high economic value to farmers.
However, Vietnam has a tropical climate, it is often damp. This is the favourable condition for
growth of pathogenic microorganisms in plants. This paper presents the research results about
isolation of some pathogenic microorganisms in tea, tangerine and black sticky canarium trees and
testing the resistance activity of some biological products. There are 05 strains of bacteria and 02
strains of fungi causing disease in tea, tangerine and black sticky canarium isolated. The extract
from different parts of Picria felterrae Lour by ethanol for 72 hours has ability to inhibit Q2
bacterial strains in tangerines (concentration of 200 g/l) and N1 fungi strain in tea (concentration
of 150 g/l). The complex Er(Asp)sphenCls.3H20 (concentration of 10 pg/ml) is capable of
inhibiting § bacterial strains isolated including: C1 strain in tea, T1 and T2 strains in black sticky
canarium, Q1 and Q2 strains in tangerine.

Keywords: Extract; resistance activity; isolation; complex; pathogenic microorganisms.
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Phirc chit Er(Asp)sphenCls.3H;0 (ndng d6
10 pg/ml) cé kha ning Gc ché 5 ching vi
khuén phén lap dugc gdm: vi khudn C1 &
che, vi khudn T1 va T2 & tram, vi khuan QI
va Q2 & quyt.
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NGHIEN CLPU CONG THU'C KHU TRUNG MAU VA MOI TRUONG NUOI
CAY IN VITRO CAY BINH VOI HOA BPAU (Stephania cepharantha Hayata)

Pham Thi Thanh Nhan', Trin Thj Héng, Hoang Phu Hiép,
Cao Thi Phwong Thao, Tir Quang Téan, Chu Hoang Mau

Khoa Sinh hoc, Truong Bai hoc Sw pham - Dai hoc Thai Nguyén

TOM TAT

Céy Binh voi (Stephania spp.) duge st dung phd bién trong y hoc. Ci Binh véi chira mét lugng alkaloid nhw
L - tetrahydropalmatin (rotundin), stepharin, roemerin, cycleanin, Nhiing hop chét nay duge sir dyung dé diéu ché
thube an thin, didu hoa hoat dong tim va ho hép, ting kha nang mién dich, tre ché té bao ung th, tryc khudn lao,
qué trinh sao chép cua HIV. Bai bao ndy trinh bay két qua nghién ctru khir tring miu va mdi trudng tao da chbi
in vitro cia ciy Binh v6i hoa ddu, Cong thire khir tring méu cdy |4 doan than non chira chdi ngi (dai 1,5 - 2 cm)
duoc rira sach va ngdm trong dung dich xa phong loding 30 phdt, rira sach biing nude cét khir tring va lic trong
dung dich HgCl, 0,1% trong S phut, sau 3 - 5 14n rira bing nude cét khir tring, miu dugc cy trén moi trudong
MS c6 ti 18 mAu sach séng s6t 1a 92,24%, ti 1¢ mAu nhidm ndm, khuén va chét 13 7,76%. Méi truémg MS co ban
bé sung sucrose 30 g/L + agar 8 g/L + nudc dira 100 mL/L + than hoat tinh 1 g/L + BAP 1,0 mg/L ¢6 sb
chdi/mAu dat 1,74; chidu cao chdi dat 1,07 cm sau 7 tuéin nubi cdy.

Tir khéa: BAP, in vitro, kinetin, Stephania cepharantha Hayata, tao chdi.

MO PAU

Cay Binh véi c6 nhiéu loai khac nhau, tén khoa hoc chung la Stephania spp., thugc ho Tiét dé (Menispermaceae),
dworc str dung phé bién trong y hoc & trong nwée va trén thé gisi. Cl Binh véi chira mét lwong alkaloid stepharin,
L - tetrahydropalmatin (rotundin), roemerin, cycleanin (Manske R.H.F., 1973). Nh(rng hop chét nay duoc st dung
d& didu ché cac loai thubc, d3c biét thudc an than (Dwong Heku Loi, 1996). Ham lugng alkaloid cling nhu rotudin
thay d&i tily loai va ving thu hai (Nguy&n Tién Ving, 2000). Viec xac dinh cac hop chat hoa hoc da duoc thuc
hien & cac déi twong S. fetrandra S. Moore, S. cepharantha Hayata, S. glabra (Roxb.) Miers, S. japonica
(Thunb.), Miers and S. venosa (Blume) Spreng va hon 70 alkaloid dugc bao cao. Theo Bl Thi Bang (2006), ham
lwgng rotundin dat t&i 3,56% & loai S.brachyandra Diels (thu & Hoang Lién Son), 1,31% & loai S. sinica Diels (thu
& Ha Nam), 1,3% & loai S.kwangsinesis H.S.Lo (thu & Quang Ninh), 0,72% & loai S. hainanesis H.S.Lo et
Y.TSoong (thu & Thanh Hoéa), 0,62% & loai S.cambodia Gagnep (thu & Lam Déng).

Tac dung duge Iy clia rotundin da dwoc nghién clru & Viét Nam, Lién X6 ci va Trung Quéc nhw; rét it ddc, chiva
t8ng nhu déng va éng tiéu hda bi giat, didu hda va b tim, diéu hda hé hép, cé thé dung chiva hen hay chira néc,
tac dyng an than, gay ngl va chéng co quép, ha huyét ap (Nguyén Minh Chinh, 2001; Nguyén Tién Ving ef al., 1998).
Trén slc vat bj chiéu xa tia X, cepharanthin véi liéu 1 mg/kg dwoc chiét tach tir S. cepharanthu va
S. pierrei 13m gidm nhe hién tong gidm bach cAu méau ngoai vi va it ngén thoi gian hdi phuc vé mirc binh
thuwdng. Thi nghiém in vitro cho thay cepharanthin G ché s tang sinh clia cac té bao ung thu Hela va Hela S3.

‘Cepharanthin (rc ché sy phét trién cla trire khuan lao va (e ché manh qué trinh sao chép cla HIV-1 (Deepak

Kurmar Semwal et al., 2010). Do vay, ngudn nguyén liéu tw nhién da b khai thac ngay mot nhidu va ngay cang
can kiét, va da dwore ghi trong Sach @b Viét Nam (Bac V) va Danh muc Thuc vat rirng, Bong véat rirng nguy cap,
quy hiém (nhém 2) clia Nghj dinh sé 32/2006/NB - CP ngay 30/3/2006 ciia Chinh phli & han ché khai thac, st
dung vi myc dich thuong mai (Sach d6 Viét Nam, 1996).

Trong tw nhién, doan than, canh banh té va cac manh b (c4t tr phén géc) duoc trdng vao mua xuén. Nhung téc
d6 sinh trwdng, phat trién rat cham, tf 1& séng sét dat khodng 33%. Cay Binh véi trong tw nhién ch yéu sinh san
bing hat. Sau khodng 4 thang tudi, cii d&n d&n dugc hinh thanh. Ti 1& ndy mam cla hat Binh véi cling rét khac

" nhau & cac didu kién, cao nhat dat 85% khi hat con twoi (Vién Duoc liéu, 2003). Dé vira dap tng duoc nhu cau

sir dung duoc liéu, vira bao tdn va phat trién loai cay thube ndy & Viet Nam, ki thuét nudi cay md té bao thirc vat
dworc (ng dung trong nhan giéng cay Binh véi hoa dau (Stephania cepharantha Hayata), gop phan vao viéc xay
dung quy trinh nhan giéng in vitro cay nay tai Viét Nam.
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STUDY ON STERILIZING PLANT MATERIALS AND THE /N VITRO CULTURE
MEDIUM OF Stephania cepharantha Hayata

Pham Thi Thanh Nhan', Tran Thi Hong, Hoang Phu Hiep, Cao Thi Phuong Thao,
Tu Quang Tan, Chu Hoang Mau

School of Biology, Thai Nguyen University of Education

SUMMARY

Stephania spp. are well-known for the popular medical plants. Their tubers contain a number of alkaloids such as
L - tetrahydropalmatin (rotundin), stepharin, roemerin, cycleanin, These compounds are commonly used to
produce drugs of tranquilizer, regulation cardiac and respiratory activities, increase immunity, inhibition the
growth of cancer cells, tubercle bacilli and process of HIV replication. This study presents the results of
sterilizing plant materials and the in vitre medium for multi- shoot formation of Stephania spp. with yellow
tubers, The suitably sterilizing protocol is to wash trunk segments (1.5 - 2 cm in length) by tap-water. After
soaking samples in the weak soapy solution for 30 minutes, they were shaken in HgCl; 0.1% for 5 minutes and
washed by sterilized water from 3 to 5 times. Samples were cultured in the MS medium with the survival rate of
92.24%, the rate of samples infected with fungi, bacteria and died was 7,76%. The optimum medium formula for
rapid shoot organogenesis from segments of the trunk is the basal MS medium supplemented with sucrose 3%,
agar 0.8%, coconut 100 mL/L water, active carbon | g/L, and BAP 1.0 mg/L with 1.74 shoots/sample, 1.07 cm of
the mean shoot height after 7 weeks of culture.

Keywords: BAP, in vitro, kinetin, Stephania cepharantha Hayata, shoot formation.
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NGHIEN CUU CONG THUC KHU TRUNG MAU VA MOI TRUONG NUOI
CAY IN VITRO CAY BINH VOI VANG (Stephania spp.)

Tangmany SYSOMEPHONE !, Ngé Diém Quynh?,

PHANTHAHAK Santhana®, Nongkhan MANISOK?, Pham Thj Thanh Nhan**
"Vign nghién ciru Khoa hoe gido duc - B¢ Gido dyc va Thé thao, Ldo,

Truomg Dai hpc Sw pham - DH Thdi Nguyén

TOM TAT
Cay Binh vbi (Stephania spp.) duge sir dung phd bién trong y hoc. Cu Binh véi chita mét luon
alkaloid nhir L - tetrahydropalmatin (rotundin), stepharin, roemerin, cycleanin, Nhitng hgp chat
ndy duge sir dyng dé didu ché thube an thén, didu hoa hogt dong tim va hd héip, ting kha niing
mién dich, tre ché té bdo ung thu, truc khudn lao, qud trinh sao chép ctia HIV. Bai bdo ndy trinh
bay két qua nghién ctru khir tring méu va méi trudmg tao da chdi in vitro cia cdy Binh voi vang.
Céng thire khir tring miu cdy 14 doan thén non chira chdi ngu (dai 1,5 — 2 em) duge rira sach va
ngm trong dung dich xa phong lodng 30 phit, rira sach biing nude et khir tring va lic trong dung
dich HgClz 0,1% trong 5 phut, sau 3 -5 lan rira bing nudc cét khir tring, mau duge cdy trén moi
trudng MS ¢6 ty 1& mu sach sbng sot 13 93,33%. Méi trudmg MS co ban bd sung sucrose 30 g/l+
agar 8 g/l+ nuée dira 100 ml/l + BAP 2,0 mg/l ¢6 s6 chdi/mau dat 6,05; chiéu cao chdi dat 0,87 cm
sau 7 tudn nubi céy. Mai truong MS co ban bd sung sucrose 30 g/I+ agar 8 g/l+ nuéc dira 100 ml/l
+ BAP 2,0 mg/l + NAA 0,6 mg/l phit hop cho sy sinh truémg, phét trién cia cdy Binh voi ving
hoan chinh, s r&/mAu dat 5,71, chiéu dai ré dat 4,08 cm sau 7 tudn nubi cly.
Tir khéa: BAP; NAA; Stephania spp; tao chdi; tao ré.

Ngay nhin bai: 21/02/2020; Ngay hoan thi¢n: 15/6/2020; Ngay ding: 10/7/2020

STUDY ON STERILIZING PLANT MATERIALS AND THE IN VITRO
CULTURE MEDIUM OF Stephania spp. WITH YELLOW TUBERS

Tangmany SYSOMEPHONE !, Ngo Diem Quynh?,
PHANTHAHAK Santhana?, MANISOK Nongkhan?, Pham Thi Thanh Nhan?”

IResearch Institute for Educational Sciences - Ministry of Education and Spor{s, Laos,
2TNU - University of Education

ABSTRACT

Stephania spp. are well- known for the popular medical plants. Their tubers contain a number of
alkaloids such as L - tetrahydropalmatin (rotundin), stepharin, roemerin, cycleanin. These
compounds are commonly used to produce drugs of tranquilizer, regulation cardiac and respiratory
activities, increase immunity, inhibition the growth of cancer cells, tubercle bacilli and process of
HIV replication. This paper presents the results of sterilizing plant materials and the in vitro
medium for multi- shoot formation of Stephania spp. with yellow tubers. The suitably sterilizing
protocol is to wash trunk segments (1.5 - 2 cm in length) by tap-water. After soaking samples in
the weak soapy solution for 30 minutes, they were shaken in HgClz 0.1% for 5 minutes and
washed by sterilized water from 3 to 5 times, Samples were cultured in the MS medium with the
survival rate of 93.33%. The optimum medium formula for rapid shoot organogenesis from
segments of the trunk is the basal MS medium supplemented with sucrose 3%, agar 0.8%, coconut
100 ml, L' water and BAP 2.0 mg. L' with 6.05 shoots/sample, 0.87cm of the mean shoot height
after 7 weeks of culture. The MS medium supplemented with sucrose 3%, agar 0.8%, coconut
water 100 mL L' + BAP 2.0 mg. L' + NAA 0.6 mg. L' suitable for the growth and development
of a complete in vitro plants, the number of roots/ samples reached 5.71, root length reached 4.08
cm after 7 weeks of culture,

Keywords: BAP; NAA; Stephania spp; shoot formation; root formation.
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mg 14 i wu cho s6 &/ mAu dat 2,6 sau 5 tuin
nudi ey [10].

Nhu vdy, cdy Binh véi vang in vitro sinh
truéng vA phét trién tot trén méi truromg MS
co ban c6 bd sung NAA 0,6 mg/l + agar 8 g/l
+ sucrose 30 g/l + nude dira 100 ml/l + BAP
2,0 mg/l, pH =58.

4. Két luiin

Céng thirc khir tring miu cdy Binh véi vang
1a doan than non chira chdi ngu (dai 1,5 — 2
cm) duge rira sach va ngdm trong dung dich
x4 phong loéing 30 phut, rira sach bing nuéc
cat khtr tring va ldc trong dung dich HgCl,
0,1% trong 5 pht, sau 3 -5 14n rira bing nuéc
cét khir tring, mAu dugc cly trén moi trudong
MS c6 ty 16 mau sach s6ng s6t 12 93,33%.
Mai trudng MS co ban bd sung nudc dira 100
ml/l + BAP 2,0 mg/l ¢ s6 chdi/mau dat 6,05;
chidu cao chdi dat 0,87 cm sau 7 tudn nudi
cly. M6i trrong MS co ban bd sung nuéc dira
100 ml/1 + BAP 2,0 mg/l + NAA 0,6 mg/l phtt
hgp cho sy sinh trudng, phat trién cla cdy
Binh v6i vang hoan chinh, s6 r&/mdu dat 5,71,
chiéu dai r& dat 4,08 cm sau 7 tudn nuéi cfiy.
Loi cdm on: Nhdém tdc gia xin trdn trong
cam on sy hé tro ciia Dé tai cdp BG ma so
B2019-TNA-09.
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STUDY ON CREATION OF IN }ITRO ROOTS AND SUBSTRATES
IN THE ARBORETUM OF Ovthosiphon anistatus PLANTLETS
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ABSTRACT

Orthasiphon aristauz i wall- knowm for a popular medical plant with the wses fo wea? Didnsy
stanes, hvpogiveemiz, scute erd chromic pephrins, aout rhewmatizn beperitiz | dishetes mellims
cancer ... This article pressnts the resnlts of effecrs of surin substrarss on root formstion, srowts
and development of Orthcsiphon ariztatus fom Laos in crder to conbribure fo Sndinz 2 O virg
nmltiplication process to develop this plant in Vistmam. Tke optinmm: mediom fomnlz for the rout
formasion of Orthosizhon aristgrus & the Teaal K5 madiom supplemerted with 3~ 3AA 08 mal
2 nomber of roots per & shoot are 10,80, tha medinm lenzth of 2 root iz 5. 23cm 2fer § culnmwing
weeks. The suitsble mediom for them to develops at the rursery stage before srowizs in the mass-
production is medium soil: zand: burmed busk with thevasoof 22 10 F.
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TACH DONG GEN Lc HOAT HOA SINH TONG HOP ANTHOCYANIN O CAY
NGO NEP DIA PHUONG (ZEA MAYS SUBSP. CERATINA (KUELSHOV) ZHUK)

Nguyén Thj Khuyén, Pham Thj Thanh Nhan'
Trudng Dai hpe Sw pham - DH Thdi Nguyén

TOM TAT
Ngd nép (Zea mays subsp. ceratina (Kuelshov) Zhuk) 12 mét trong céc hat ngii céc phé bién va
quan trong tai Viét Nam, ddc biét ¢ cdc ving nii phia béc. Anthocyanin duge coi 13 mot déu hién
stress do han gdy ra. Su biéu hién ca cdc gen ciu tric hay cic enzyme tham gia vao céc phén tmg
sinh tdng hop anthocyanin & céc bd phdn cdy ngd rit cdn sy c6 mit cac nhén té phién ma thude ho
Myb, Myc (hay bHLH) va WD40. Céc gen thude ho Myb didu hoa sinh téng hop anthocyanin &
ngd da duge nghién ciru nhidu gdm cdc gen CI, Pl, Pl Trong khi c4c gen thude ho Myc (hay
bHLH) duge nghién ciru gdm B, R, Sn va Le (Leaf color). Bai bdo ndy phén tich trinh ty doan gen
Le hoat hoa sinh tdng hop anthocyanin tir gibng ngd nép dia phuong Na Hao (NH).
Gen Lc phin ldp duge c6 kich thude dai 1833bp, ma héa cho 610 amino acid vai 14 v tri
nucleotide sai khéc so véi trinh tyr NMOOI 111869 va trinh ty KJ726800; 8 vi tri sai khéc so vdi
trinh tyr M26227. Trinh tir gen c6 sur trong ddng 99,23% - 99,56% so voi céc tinh ty gen thudc ho
bHLH. Phén tir protein Lc suy dién c6 sy twong ddng véi cdc trinh ty thude ho bHLH céng bé trén
GenBank tir 96,2% - 98% vd&i 8 amino acid sai khédc so vdi trinh ty ma s6 NM001111869 va
KJ726800, 5 amino acid sai khdc so v&i trinh ty ma sé M26227.
Tir khba: Anthocyanin, gen Le, kha ndng chiu han, ngé nép dia phiong, nhan 16 phién ma

Ngay nhin bai: 18/12/2018; Ngay hoan thign: 29/12/2018; Ngiy duyt ding: 31/01/2019

CLONING OF GENE CONTAINING Lc REGULATORY GENE IN THE
ANTHOCYANIN BIOSYNTHESIS FROM LOCAL STICKY CORN CULTIVARS
(ZEA MAYS SUBSP. CERATINA (KUELSHOV) ZHUK)

Nguyen Thi Khuyen, Pham Thi Thanh Nhan'
University of Education - TNU

ABSTRACT
Sticky corn (Zea mays subsp. ceratina (Kuelshov) Zhuk) is one of the important and widely grown
plants in Vietnam, especially in mountainous regions. Anthocyanin is considered as a sign of the
stress caused by drought. The expression of the structural genes or enzymes involved in the
anthocyanin biosynthesis in parts of maize plants needs the presence of transcription factors
belonging to MYB, Myc (or bHLH) and WD40 family. Genes of MYB family regulating
anthocyanin biosynthesis have been studied including C/, P/, Pl. While genes of Myc family (or
bHLH) studied include B, R, Sn and Le (Leaf color). This paper analyzed the sequence of the Le
gene which activates anthocyanin biosynthesis from Na Hao sticky cultivars (symbolized by NH).
The sequence of the Le gene consists of 1833 bp encoding 610 amino acids with differences in 14
positions compared with the NM001111869 and KJ726800 sequences and 8 positions compared
with the M26227 sequence. They are highly similar to others in maize bHLH family (from 99.23%
to 99.56%), The deductive proteins of the Lc gene is also homologous with others in maize bHLH
family (from 96.2% to 98%) with differences in 8 positions compared with the NM001111869 and
KJ726800 sequences and 5 positions compared with the M26227 sequence.
Keywords: Anthocyanin, Le gene, drought tolerance, local sticky corn, transcription factor
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va Delila, lam suy giam nghiém trong hoat dong
trans d6i véi protein Le [9].

Ving con lai c6 85 amino acid cubi 1a ving
gia dinh ACT, c6 vai trd tao su tuong thich
véi DNA. Ving ndy c6 thé diéu hoa sy dimer
héa trong té bao ngd. Céc két qua phan tich
dot bién ving ndy cho thdy, sy dimer héa
hoan toan bj loai bd néu thiéu viing 532-560,
lam giam kich hoat ctia promoter Al, ddn dén
hinh thanh rat it t& bao mau dé. Trong nghién
ciru dt bién thuc nghiém khéc, khi Ser 560,
GLN 562, va Ser 564 déng thai duge thay thé
bing Ala, kha ning dimer héa cta protein R
bi giam déng ké [5]. Khi tao dét bién thém ba
amino acid vao cdu tric xoén thir hai trong
ving bHLH clia protein Le & ngd (con goi la
alen D12), tir amino acid 458 dén 464, két
qua thu dugce 13 sy tuong tic cia protein bj
can tré va lam suy giam vai tro hoat hoa ctia
protein nay [8].

KET LUAN

Gen Lc phén ldp duge co kich thude dai
1833bp, md héa cho 610 amino acid vdi 14 vj
tri nucleotide sai khic so voi trinh tu
NMO001111869 va trinh ty KJ726800; 8 vi tri
sai khac so véi trinh ty M26227. Trinh tu gen
c6 su twong dbng 99,23% - 99,56% so véi céc
tinh ty gen thudc ho bHLH.

Phén tir protein Le suy dién c6 sy twong dong
véi cAc trinh ty thude ho bHLH cong bd trén
GenBank tir 96,2% - 98% v&i 8 amino acid
sai khac so véi trinh tr ma s6 NM0O01111869
va KJ726800, 5 amino acid sai khac so vdi
trinh tur méi s6 M26227.

Léi cam on: Nhom tde gia xin trdn trong cam
on su hé tro tir dé tai nghién ctru khoa hoc
cdp Dai hoe DH2018-TN04-02.
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STERILIZATION OF PLANT MATERIALS AND EFFECT OF
CYTOKININ ON SHOOT FORMATION OF Orthosiphon aristatus
PLANTLETS

Pham Thi Thanh Nhan!*, Thongkham LAPHASY?, Tangmany SYSOMEPHONE?

1 School of Biology, Thai Nguyen University of Education, Thai Nguyen city, Vietnam
2 Khangkhay College of Education, Xiengkhoang province, Laos
3Research Institute for Educational Sciences, Ministry of Education and Sports, Laos

Email: ptnhanbio@dhsptn.edu.vn

Abstract. Orthosiphon aristatus is well- known for a popular medical plant with the use to
treat kidney stones, hypoglycemia, acute and chronic nephritis, gout, rheumatism, hepatitis,
diabetes mellitus, and cancer... This article presents the results of sterilizing plant materials
and the effect of cytokinin on shoot formation, growth and development of Orthosiphon
aristatus from Laos in order to contribute to find an in vitro multiplication process to develop
this plant in Vietnam.

The suitable sterilization protocol is to wash Orthosiphon aristatus trunk segments by tap-
water, After soaking samples in the weak soapy solution for 30 minutes, they were shaken in
ethanol 70% for 1 minute and then in 0.1% HgCl, for 7 minutes. The optimum medium
formula for rapid shoot organogenesis from segments of the trunk is the basal MS medium
supplemented with 3% sucrose, 0.9% agar, 200 ml. L' coconut water and 3.5 mg. L' BAP
(10.12 shoots/sample, the mean height of shoots is 2.96 cm).

Keywords: BAP, kinetin, Orthosiphon aristatus, regeneration, shoot formation.

L INTRODUCTION

Orthosiphon aristatus is well- known for a popular medical plant with the use to treat
kidney stones, hypoglycemia, acute and chronic nephritis, gout, rheumatism, hepatitis,
diabetes mellitus and cancer [l, 2]... In Orthosiphon aristatus plants, potassium,
orthosiphonin, mesoisonitol have a diuretic effect, increase the excretion of waste products
such as urea, uric acid, Na*, CI"... and especially do not lose potassium as much as western
medicine [3, 4]. Stampoulis et al. discovered that methanol extract of O. stamineus has
activity against epithelial cancer cells, metastatic liver cancer cells 26-L5, HT-1080.

The previous research showed that flavonoids and phenolic acid extracted from the
O. stamineus leaves are related to the body's antioxidant activity [3]. The anti-inflammatory and
analgesic effects of those extracts have been studied in experimental animals [6]. The
results showed the presence of polyphenolics, glycosides, lipophilic flavones, derivatives of
caffeic acid, triterpenes and diterpenes [7, 8]. Adam et al. [9] suggested that O. stamineus
had analgesic and non-addictive effects.

In Vietnam, these plants are scattered in the plains and mountainous areas such as
Cao Bang, Vinh Loc, Ba Vi, Lam Dong, Tuy Hoa, Phan Rang, and Phu Quoc... However,
the number of trees does not meet demand, According to the Institute of Medicinal Materials,
Vietnam has to import dozens of tons of O. stamineus plants from China, Cambodia, and
Laos every year...[10, 11]. In the current market, its price is about 150000 VND per fresh
kilogram. This paper presents the results of studying on sterilization of plant materials and the
effect of cytokinin on shoot formation of Orthosiphon aristatus from Laos in order to find a
multiplication protocol to develop this plant in Vietnam.
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Control 1.5 mg. L 2.0 mg, L
Fig. 3. Effect of kinetin on the formation of multiple shoots of Orthosiphon aristatus plants after 8 weeks

Thus after 8 weeks of culture, the rate of shoot formation and the number of shoots per
sample in the medium supplemented with 3.5 mg. L~ BAP was higher than those in the medium
supplemented with 2.0 mg. L' kinetin. This showed that BAP was more effectivethan kinetin in
the multi-shoot induction.

IV. CONCLUSION
The suitable sterilization protocol is to wash Orthosiphon aristatus trunk segments inthe
tap-water. After soaking samples in the weak soapy solution for 30 minutes, they were shaken
in ethanol 70% for 1 minute and then in 0.1% HgCl, for 7 minutes. The optimal medium formula
for rapid shoot organogenesis from segments of the trunk is the basal MSmedium supplemented
with 3% sucrose, 0.9% agar, 200 mlLL"! coconut water, and 3.5 mg. L'" BAP (10.12
shoots/sample, the mean height of shoots is 2.96 cm).
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" more meaningful than the learning outcome, because “Learning is the process whs

INSTRUCTING STUDENTS IN FACULTY OF BIOLOGY TO CONDUCT
EXPERIENCE-BASED LEARNING ACTIVITIES IN SCHOOLS

Nguyen Thi Hang', Nguyen Thi Ngoc Lan', Bui The Cong?, Pham Thi Thanh Neas

"Thai Nguyen University of Education -
2yen Ninh High School, Thai Nguyen Province
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1. Introduction

Experience-based learning paradigm is very important because it emphasizes
formation of learners' abilities via practical experiences. Experience-based lear=
(EBL) is a process of developing knowledge, skills and attitudes of learners by using?
experiences [7], [9] and learners are able to reflect and analyze their progress based
their own experiences [6]. The reflection quality of learners which gained from EBL

knowledge is created through the transformation of experience” [8, 38]. In EBL &
the learner's experience occupies a central place. The learner's experience may be ev
in a learner's life or present life, beside that the experiences arising during the leas
take participate in activities following the guidance of the teacher [2].

EBL is based on a set of hypothesis learned from experience. Characterist:

BBL are determined by Bound, Cohen & Walker. These include the following: Lears cf”
is a holistic process that is established and stimulated by experience. Leamning ;:
socially and culturally constructed, therefore, the socio-emotional context, in ¥

learning takes place, effect it. Learners’ experience is actively constructed ¢1. Kolb™

themselves [3]. It is realized that the first three important factors which can be appl
to all EBL activities are person, prior experiences and experience reflection. The ot
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TO CHFC DAY HOC CHU DE "GIAM PHAN” TRONG CHUO'NG TRINH
(SINH HQC 10) THEO TIEN TRINH NGHIEN C(’U KHOA HOC

Pao Thi Hong Hanh!, Cao Thi Phwong Thao?, Vii Thi Thu Thuy?,
Nguyén Thi Thu Ha?, Pham Thi Thanh Nhan?", Chu Hoang Méu?

Tém tit: Day hoc dwa trén tién trinh nghién ciu khoa hoc Ia mot phwong phap
day hoc phé bién & cac hé thdng gido duc tién tién trén thé giéi, dac biét d€ hinh
thanh ki&n thic méi va ning lwc cho hoc sinh. Trong nghién cltu nay, nhom téc
gia trinh bay két qua phén tich va d& xuit quy trinh day hoc chii dé “Giam phan”
trong Chwong trinh Sinh hoc 10 bang phu*crng phép day hoc dwa trén tién trinh
nghién ciru khoa hoc, nhdm g6p phén ddp ng yéu cau d6i méi gido duc phd
théng & Viét Nam. Sdu bwéc té chic day hoc dwgc d& xudt, gom: (1) Quan sat/
trai nghiém, xdc dinh nhiém vu hoc tdp va cdu héi nghién ciu; (2) Dé xudt gia
thuy&t va phwong dn chitng minh gia thuyét; (3) Thiét ké va tién hanh thi nghiém
kiém chirng gia thuyét; [4) Théo ludn duva trén két quﬁ thi nghlem (5) K&t ludn
kién thirc c6t 16i theo yéu ciu cin dat; (6) Viét bdo cdo két qua thwc hanh theo
mAiu, Quy trinh d& xu4t ndy cdn ti€p tuc tién hanh thwe nghiém dé dénh gia tinh
hiéu qua tfch cuc clia phwong phap khi thwc hién chwong trinh GDPT 2018.

Tir khéa: Chwong trinh gido duc 2018, gidm phén, phwong phép day hoc dva
trén tién trinh nghién cttu khoa hoc, Sinh hoc 10, thi nghiém.

1.DAT VAN DE

Mt tién trinh nghién ctru khoa hoc s& bit dau bang hoat dong quan sat, tiép dé la
cac hoat dong dit cau hoi, xdy dung gla thuyét, thlet ké va tién hanh thi nghi¢m kiém
chirng gla thuyét, thio luin phan tich két qua va cudi cung rit ra két luan (Santos, 2017).
Thyc chit sy khac biét giita to chirc day hoc dya trén tién trinh nghién ciru khoa hoc véi
day hoc 1y thuyét va thyc hanh thi nghiém hién hanh 1a tr nhitng trai nghi¢m thyc té, HS
suy luén dwa ra nhitng céu héi xoay quanh mot van d¢. Qua nhitng cau héi nay, hé thong
ndo bd cia HS sé tir hinh thanh nhirng ludn diém méi hay gia thuyet khoa hoc di téi xac
minh dé phé duyét hojc loai bd chung Mjt nghién ciru tai 16 trwong trung hoc co s¢ ¢
East Lombok (Indonesia) cho thdy, GV ¢6 kho khin vé cac ky ning tu duy khoa hoc, dac
biét 12 kha ning tr duy suy ludn. Vi viy, GV cdn boi dudng, ning cao NL day hoc theo
tién trinh nghién cru khoa hoc dé to chirc tot cdc hoat dong hoc tip, tim toi, khdm pha cho
HS (Wasis va cs., 2018).

¢ Viét Nam hién nay, mt so tac gla ofing nghién citu dé xuit td chuc day hoc tiép

cin theo phwong phap nay lem Thi Hong Ta va cs. (2021, 2022) da dé xudt su dung thi
nghiém gén véi van dé thyc tién nhim phat trién ning luc tim hidu thé gidi séng cho HS

'Truong THPT Chu Vin An, Vin Yén, Yén Béi
Trrong Dai hge Sv pham Théi Nguyén
‘Email: ptnhanbio@tnue.edu.vn
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PHAN 3. NGHIEN CUU KHOA HOC GIAD DYC VA GIANG DAY SINH HOC § VIET NAM

Bdng 1. Bdng kiém t6 chitc HS tw ddnh gid

Cic tiéu chi Co Khong

Néu dugce cdu hdi nghién ciu

Néu dwoc gia thuyét khoa hoc

Thuc hién céc thao tac thi nghiém thanh thao

Ghi chép qud trinh thi nghiém diy do
Gidi thich két qua thi nghiém r3 rang
Rut ra két ludn chinh xéc

+ Két ludn:

(1) Dic diém vé hinh thai NST va nhin dic trung ¢ ting ki cia giam phén dé nhin
dién tirng té bao ¢ ting ki.

(2) Chap nhan hay bac bé gid thuyét: Sau khi thyc hién dugc céc thi nghlem trén HS
d6i chiéu cac kct qua vai gia thuyet nghién citu dé dua ra két lun. Ncu gla thuyet duge
chip nhin chuyén sang Budc 5 dé hinh thanh kién thitc m6i cho HS, néu gia thuyét bi bac
bé thi quay tré lai Bude 2 dé tién hanh x4y dung gia thuyét méi.

~ (3) Mot tiéu bin miu c6 rit nhi¢u té bao, mdi ¢ bdo chi & mjt ki nhét dinh, nén c6
thé c6 nhicu té bao cung & mot ki giong nhau nhung tiéu ban sé ¢é di cac nhom té bao &
cac ki khac nhau.

(4) 0 co quan sinh san cua con cdi kho quan sit hon do s0 lwgng té bao tham gia
giam phan thudng bi gi¢i han. O thyc vit, ¢6 thé 1am tiéu ban quan st gidm phén hoa dyc.

(5) Giam phén tao ra céc giao tir, mdi té bao sinh duc chin giim phén cho 4 giao ti.

~ (6) Céc giao tir dwgc tao ra khdc nhau vé vit chit di truyén do sy phan ly doc lap va
to hgp ty do cia cac NST trong giam phan hay do hi¢n twgng hoéan vi gene xdy ra.

(7) Giam phan tao ra cac giao tir co b NST don bdi, quan thy tinh cac giao tu to
hgp voinhau tao hgp tir ¢6 nhin lwdng bji 2n. Nho nguyén phén, hgp tir phat trién thanh
co thé trrdng thanh 2n cé céc té bio giong hét nhau vé vét chit di truyén.

~ (8) Cac yéu t6 moi truong anh hudng dén giam phan: nhiét do, ché do nuéc,
thiéu chit dinh dudng, hoa chat, blrc xa,... déu gdy roi loan giam phéan, tao cac giao tu
bat thudong.

9) Co thé ng dung co chc giam phan trong trong trot, chdn nudi: chon cip bé me
cho lai glong dé tao nhidu bién di té hop cho tao gibng hay cii tién gidng; s dung tic
nhén dot bién dé tao thé dot bién di boi hay da boi b loi.

(10) Bang so sanh nguyén phéan va giam phan.

Bude 5. Két lujn kién thirc ¢t 18i theo yéu cdu cin dat

_ Trong trudng hgp két qua thi nghi¢m kiém chirng chip nhin gia thuyét, GV huéng
din HS nhin thirc dwgc kién thirc méi,
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The research-based teaching- learning method is very typical in
advanced educational systems in the world, especially teaching to form
new knowledge and abilities for students. However, this method is still
new in Vietnam. In this study, we present results of theoretical analysis,
summarize experience, and propose a teaching process for the topic
"Mitosis" in the 10th grade Biology curriculum by the research-based
teaching- learning method in order to contribute to the development of
biological quality and competencies for students to meet requirements
of general education innovation in Vietnam. Six steps of the research-
based teaching-learning method have been proposed, including: (1)
Experience and identify research questions; (2) Build research
hypothesis and a plan to prove; (3) Design and conduct experiments to
test the hypothesis; (4) Discuss experimental results to confirm the
acceptance or rejection of the hypothesis; (5) Conclude core knowledge
according to requirements to be achieved; (6) Write a report on
practical results, This proposed process needs further experimentation
to evaluate the positive effectiveness when implementing the 2018
general education program.

TO CHU'C DAY HOC CHU DE “NGUYEN PHAN” (SINH HOC 10) BANG
PHUONG PHAP DAY HOC DUA TREN TIEN TRINH NGHIEN CUU KHOA HQC
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Chuong trinh Gigo dyc phd
thong 2018

Nguyén phan

Phuong phép day hoc dua trén
tién trinh nghién ciru khoa hoc
Sinh hoe 10

Thye hanh thi nghiém

Phuong phap day hoc dya trén tién trinh nghién ciru khoa hoc rét déc
trung & che nén gido dye tién tién trén thé gii, diic biét day hoc hinh
thanh kién thtte m&i v phat trién ning lyc cho hoc sinh. Tuy nhién,
phurong phép nay con mdéi mé ¢ Viét Nam. Trong nghién ciru nay, ching
16i phén tich 1y thuyét, tdng két kinh nghigm va dé xudt quy trinh day hoc
chii d& “Nguyén phan” trong Chuong trinh Sinh hoc 10 bing phuong
phép day hoc dua trén tién trinh nghién ciru khoa hoc nhim gép phén
phét trién phém chét va néing lyc Sinh hge cho hoc sinh, dap (mg yéu cdu
ddi méi gido duc phd théng & Viét Nam. Séu bude t6 chirc day hoc dya
trén tién trinh nghién ciru khoa hoc duge dé xuét gbm: (1) Trai nghiém
vii xéc dinh cdu hoi nghién ctu; (2) D& xuét gia thuyét va phuong én
chimg minh gié thuyét; (3) Thiét ké va tién hanh thi nghiém kiém chimg
gid thuyét; (4) Théo ludn dya trén két qué thi nghiém; (5) Két lugn kién
thirc cbt 161 theo yéu céu cin dat; (6) Viét bdo cdo két qua thye hanh theo
mAu. Quy trinh d& xuét ndy cin tiép tyc tién hanh thyc nghiém dé danh
gi4 tinh hiéu qua tich cyc khi thyc hién chuong trinh GDPT 2018,
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HS quan sat/trdi nghiém video vé sy sinh trudng cta co thé thyc vat, dong vét va chu ki té bao dé
xac dinh dwgc ciu hoi nghién ctru; (2) HS tu x4y dung gia thuyét khoa hoc va phuong 4n chimg
minh dudi sy dinh hudng ctia GV; (3) HS tién hanh thi nghiém 1am tiéu ban nguyén phén theo
nhém dé kiém chimg gia thuyét; (4) GV td chirc théo lufn két qua thi nghiém, c4c kien thic ly
thuyét va thye tién lién quan dén nguyén phan; (5) GV két luén kién thirc ct 16i theo yéu cﬁu cén
dat; (6) GV huéng din HS viét bao céo thyc hanh theo mau. Quy trinh dé xuét nay cdn tiép tyc
tién hanh thyue nghiém dé danh gia tinh hidu qua tich cyc clia phuong phap khi thuc hién chuong
trinh GDPT 2018.
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The Anoectochilus roxburghii (Wall.) Wall. ex Lindl. 1840 plants have
been over-exploited and recorded in Vietnam's Red Data Book, In this
paper, we analyze characteristics of matK, ITS nucleotide sequences
from this species collected in Luang Namtha province of Laos to find
out the differences at the molecular level among species, and provide
information about barcodes for the identification, exploitation and
conservation of their genetic resources. Lengths of the isolated matK
gene segment and /TS region are around 900bp and 500bp,
respectively. Their sequences have the similarity with other species in
the genus Anoectochilus, 100% and 98%, respectively, to
Anoectochilus roxburghii and Anoectochilus burmannicus species in
the Genbank. There are 15 positions of nucleotide changes in each gene
segment, The matK and ITS barcodes can be used for detecting the
genus Anoectochilus. In which, the ITS barcode identified the
Anoectochilus roxburghii (Wall.) Wall, ex Lindl, 1840 species and the
Anoectochilus roxburghii species with the sequence ID in NCBI of
MK451732.1 are in the same branch of the phylogenetic with a
bootstrap value of 98%.

PAC PIEM TRINH TU BARCODE matK VA ITS & CAY LAN KIM TUYEN
(Anoectochilus roxburghu (Wall.) Wall. ex Lindl. 1840) THU THAP TAI TINH

LUANG NAMTHA, LAO
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DNA barcode
TS

Lan Kim tuyén
Lao

matk

Lan Kim tuyén (Anaecrochﬁus mxburghii (Wall.) Wall. ex Lindl,
1840) dang bj khai thac qua mirc va duge ghi vao Séch D6 & Vigt
Nam. Trong béo céo ndy, ching téi phén tich dic diém trinh ty
nucleotide barcode matK, ITS cua lodi dtrqc thu thdp & tinh Luang
Namtha, Lo nhﬁm tim ra sy khéc biét & cép do phan tir gifra c4c lodi,
ddng thoi cung cép théng tin vé mi vach, g6p phan hd trg viéc dinh
danh, khai théc va bao ton ngunn gen lodi nay. Poan gen matK va
ving ITS phén 1gp duge ¢ chidu dai khodng 900bp va 500bp. Hai
tinh ty c6 do twong ddng cao véi céc lodi khéc trong chi
Anoectochilus, an luot 12 100% va 98% véi céc loai Anaectochh'us
roxburghu va Anoectocku’us burmannicus trén Genbank. Mdi dogn
gen c6 15 vi tri thay ddi nucleotide. Mi vach matK, ITS c6 thé du‘Q‘c
str dung dé phat hién chi Anoectochilus. Trong d6, cdy phat sinh sir
dung trinh tw barcode /735 xéc dinh dugc lodi Anoectochilus roxburghii
(Wall.) Wall. ex Lindl. 1840 ndm cung nhanh véi lodi Anoectochilus
roxburghii (MK451732.1) véi hé 50 boostrap 98%.
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NGHIEN CU'U PAC BIEM HINH THAI VA MA VACH DNA
CUA MOT SO GIONG LUA CAN CUA TINH YEN BAI

Hoang Phu Hiép*, Pham Thj Thanh Nhan, Tl Quang Trung
Khoa Sinh hoc, Pai hgc Sw pham, Dai hoc Thai Nguyén

TOM TAT

Céy lia 1a mot trong nhitng cfly trdng quan trong nhét trén thé gidi, n6 cung cép luong thyc cho mt nira ngudi
dan trén thé giGi. Viét Nam la mét trong nhiing nudce c6 ngudn gen ciy lda vO cung phong phii. Ddc biét & nuéc
ta ¢6 nhidu gibng lua dia phuong mang nhitng tinh trang néng sinh hoe quy hiém cg.n duge bao tdn va phét trién.
Trong nghién clru ndy, ching t6i xac dinh déc diém hinh thai va trinh ty gen rpoCI cua lta Chiém Huong va lta
Séng Ci, thu thép tir tinh Yén B4i. Két qua cho thiy ca hai logi lta déu 1a 1ta té. Két qua phan tich dc diém hinh
thai, kich thudc va khéi lugng hat cla 2 giéng lta can dja phuong theo tiéu chudn cda IRRI d cho thy dugc
tinh da dang cta gidng l4a can thé hién & nhiéu chi tiéu nhu mau sac vé tréu, mau sac vo hat, rdu dau hat... Dya
trén trinh tu gen #poC/ hai gibng lua Séng Cu va Chiém Huong la hai giéng 1Ga hoan toan khéc nhau.

Tir khéa: ciy Lia, da dang di truyén, djc diém hinh théi, gen rpoCl, Ltia can
MO PAU

Lda can la loai cay tréng ma hat giéng dwoc gieo truc tiép trén cac manh dét khé, khéng c6 bd bao va khéng cé
sy tich Ity nwdc & bé mat rudng trong suét thei gian cay lua sinh trwdng va phét trién. Cay lua can cé nang suét
thAp nhung cé chat lwong gao tét va cé nhidu d&c tinh quy nhw chiu han, cing cay, kheng 16p db. Viet Nam la
mét nwée co tai nguyén di truyén lua can da dang va phong phu. Tuy nhién do tép quan canh tac phan tan, chua
c6 khoanh viing dinh huéng phét trién, cling véi s phét trién cla cac gibng Ida lai va téc do d6 thi hoa nhanh
dang 1am mét dan nhiéu gigng lGa can co chét lugng. Bén canh d6 mét gibng Iua can c6 thé cé nhiéu tén gol
khac nhau ho3c ciing mat tén goi nhung Ia cac giéng Ita khac nhau diéu nay da tao ra nhung khé khén trong
cdng tac bao tén. Viéc dinh danh cac mu Ita can trwdc hét 1a d& goi dung tén cac giéng Iua, day sé la co s& dé
bao tdn va khai thac bén virng ngudn gen cay Iia can tir d6 gép phan bao vé da dang sinh hoc.

Nhan dang cac loai trén co s& trinh ty DNA d& dugce thuc hién trong mét thai gian dai trén cac déi twgng nhuw
ndm, ddng vAt, thure vat. N&m 2003, Hebert va déng tac gia da d& xuét st dung gen ty thé CO1 nhw 1a tiéu chuén
m& vach cho tAt ca cac loai déng vat, va didu nay da nhanh chéng dugc cong déng khoa hoc chép nhan [1]. Déi
v thue vat, tde do tién hoa clia hé gen ty thé rgt cham. Vi vay nhiéu trinh tw gen trong hé gen luc lap da dugc
st? dung thay thé trong gidm dinh lodi nhw: acc-D, ATPF-atpH, matK, nhdJ, psbK-psbl, rbcL, rpoB, rpoC1. Nam
2017, J. Singh déng tac gid da nghién ctru va chon ra 24 marker phl hgp cho qua trinh khuéch dai gen & cay lia
trong 231 ma vach @4 dugc xac dinh. Dya trén hiéu suét khuéch dai (hon 62,33%), tac gia da chon ra 5 méi &
psbA-trnH, rbel, atpH- atpl, matK, petA-psbJ @& nghién ctru vé méi quan hg phét sinh loai [2]. Nam 2020, Weng
Zhang dbng tac gia da danh gia bén ma vach DNA thue vat théng thwong (matK, rbel, psbA-trnH va ITS), sau ma
vach DNA lyc lap danh riéng cho Ita (psaJ-rpl33,trnC-rpoB, rps16-tmQ, rpl22-rps19, trnK-matK va ndhC-trnV) va hai
ma vach DNA clia nhan (NP78 va R22) cho 53 giéng Itia. Két qua cho thdy 17% hat giéng bi dan nhan sai [3].

Trong hé gen Iuc lap, rpoCT 12 gen dugc st dung phd bién dé nghién ctru quan hé phét sinh loai. Gen c6 chieu
dai dao dong tir 409 - 545 bp [4], chirc ndng ctia rpoC7 ma héa cho tiéu don vj B - RNA polymerase. Can clr mirc
d6 dét bién trong trinh tw nucleotide clia gen ma c6 thé phan biét hai loai hay xac dinh dwoe quan hé ho hang
gitka cac déi twong nghién ctru. Trén GenBank hién nay dé c6 hon 10 trinh tu gen rpoC1 cla lia. Trong nghién
clvu nay, chiing t6i st dung gen rpoC1 dé& xac dinh sy giéng va khac nhau vé gen nay trén hai mau lGa can
Chiém Huong, Séng Cii dwoc thu thap tir cac Thi x& Nghfa Lo, tinh Yén B4i, ddng thei dyra két qua do & danh
gia méi quan hé gitra hai giéng Iia nghién ctru.

NGUYEN LIEU VA PHUONG PHAP
Nguyén liéu nghién cliru
Nguyén ligu 12 2 mau lta can Chiém Hwong, Séng Cu dugc thu thap tir cac Thi xa Nghia Lo, tinh Yén Bai.
Boan mdi rpoC1 cotrinh ty:  rpoC1-1f: GTGGATACACTTCTTGATAATGG;
rpoC1-3r: TGAGAAAACATAAGTAAACGGGC
Phwong phap nghién ciru

- Phén loai cac giéng Iia can: Tién hanh phan loai lta nép, Iia té dya theo phan Gng bét mau véi dung dich Ki
1,0% theo Lwu Ngoc Trinh (1997) [5]. Viéc phan loai dwa trén phan (rng nhuém mau bé mat lat vat qua ndi nhi
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AP014960 (Oryza sativa Japonica). Khodng cach di truyén gitra 2 nhanh phu | va nhanh phu |l khodng 2,5-2,8%.
Nhénh phu | chira 2 giéng Chiém Hwong va Séng Cu dugc nghién ctu, cb thé xac dinh dwge khoang cach di
truyén gitra 2 giéng khodng 1%. Trong nhanh | cé 2 giéng Iia KF428978 (Oryza rufipogon) va JN861112 (Oryza
sativa Indica) thudc cling 1 nhanh phuy cé hé sé sai khac ve trinh tu gen rpoC1 bang 0%.

Nhanh the || gdm 5 giéng lta v&i ma sb JN861111, AP003280, KF562709 KJ830774, AP014957. Trong d6
nhanh 1l gdm 2 nhanh phy : Nhanh phuy 1l gdm 4 giéng véi ma sé6 JN861111, AP003280, KF562709 KJ830774,
nhanh phu IV ¢6 mét gibng AP014957. Khodng céc di truyén gitba nhanh phu Ill va nhanh phu IV khoang 1.9-
2.2%. Céc gibng trong cting mét nhanh c6 méi quan hé di truygn gan gli véi nhau hon do @6 tuong ddng gitra
cac trinh tw nucleotide clia cac gen cao hon.

Qua qué trinh nghién ctu vé d&c diém hinh thai, cé thé két luan réng 2 gibng Ita Séng Cl va Chiém Huong la 2
giéng IGa khac nhau. K&t qua phan tich di truyén cho thdy hé sb twong dbng gitra 2 giéng lia dwa trén trinh tw
nucleotide ctia gen rpoC71a 99,8 %.

KET LUAN

- D3 xac dinh dwgc ca 2 gibng lta can nghién clru dwoc cac gidng déu la lua té. Két qua phéan tich d&c diém hinh
thai, kich thuéc va khéi Iwgng hat cda 2 giéng Iia can dja phuong theo tiéu chuén cla IRRI @4 cho thay duoc
tinh da dang clia giéng lGa can thé hién & nhiéu dac diém nhw mau séc vé tru, mau séc vé hat, rau d4u hat...

- D4 tach chiét DNA va khuéch dai dwoc doan gen rpoC1 clia hai gidng Ita Séng Cu va Chiém Huong. Dya trén
trinh tw nucleotide d& xac dinh dwoc méi quan hé gitra hai mau véi cac giéng lta khac. Két qua cho thdy hai
giéng lua Séng Cui va Chiém Hwong 12 hai giéng Ita hoan toan khac nhau.
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MORPHOLOGICAL CHARACTERISTIC AND DNA BARCODING STUDY OF
UPLAND RICE IN YEN BAI PROVINCE

Hoang Phu Hiep-, Pham Thi Thanh Nhan, Tu Quang Trung
Faculty of Biology, Thainguyen University of Education, TNU
SUMMARY

Rice (Oryza sativa) is one of the most important crops in the world, supporting half of the world’s population.
Vietnam is one of the countries with diverse rice genetic resources. In our country, there are many local rice
varieties with good agronimic traits that need to be preserved and developed. In this study, we determine
morphological characteristics and ¥poCI gene sequence of Chiem Huong and Séng Cu rices, collected from Yen
bai provice. The results showed that both rice varieties are upland rice. The analysis results of morphological
characteristics, size and grain weight of 2 local upland rice varieties according to IRRI's standards showed the
diversity of upland rice varieties expressed in many characteristics such as rice husk color, shell color, head
beard ... Base on rpoC/ gene, two rice varieties Séng Cu and Chiem Huong were two different rice varieties.

Keywords: oryza, phylogenomics, morphological, rpoCI gene, upland rice
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BOQ GIAO DUC VA PAO TAO

Déc 1dp - Tu do - Hanh phiic

Sé: 1755 /QP-BGDDT
Ha Néi, ngay 22 thang 06 nam 2022

QUYET PINH
V& viéc thanh laP Hoi ddng khoa hoc danh glé nghi¢m thu cip bd
de tai khoa hgc va cong nghé cip bd

BO TRUONG BQ GIAO DUC VA PAO TAO

Cén cit Nghi dinh 56 123/201 6/ND-CP ngay 01 thang 9 nam 2016 cua Chinh
phi quy dinh chitc nang, nhiém vy, quyén han va co cdu té chirc ciia bg, co quan
ngang bo;

Can cur Ngh: dinh s6 69/2017/ND-CP ngay 25 thang 5 nam 2017 cia Chinh phii
quy dinh chitc nang, nhiém i, quyén han va co cau t6 chirc ciia B¢ Gido dyc va Dao tao;

Cén cit Nghi dinh s6 08/2014/NP-CP ngay 27 thang 01 nam 2014 cia Chinh
phii quy dinh chi tiét thi hanh mét sé diéu cia Ludt Khoa hoc va Cng nghé;

Cén cir Thong tw sé 11/2016/TT-BGDDT ngay 11 thang 4 nam 2016 cua Bo
rrzm'ng Bo Gma duc va Pao tao ban hanh quy dinh vé quan ly d@é tai khoa hoc va
cong nghé cap Bé ciia Bé Gido duc va Pao tao;

Theo dé nghi ciia Gidm doc Pai hoc Thai Nguyén, Vu truong Vu Khoa hoc,
Cong nghé va Moi truong.

QUYET PINH:

Piéu 1. Thanh lap Hoi dong khoa hoc danh gia nghiém thu cap bo dé tai khoa
hoc va cong nghé cap bd, ma s6 B2019-TNA-09: "Nghién ctru h¢ théng nudi ciy ré to
va biéu hién gen md héa enzyme columbamine O-methyltransferase nhim ting ham
lugng rotundin & cay Binh voi (Stephania spp)", do PGS.TS Pham Thj Thanh Nhan lam
chu nhiém, Pai hoc Thai Nguyén la co quan chu tri, gbm cac thanh vién trong danh
sach kém theo.

Pidu 2. Hoi dong ¢6 nhiém vu danh gid toan dién viéc thyc hién d& tai theo
quy dinh tai Thong tu s6 11/2016/TT-BGDDT ngay 11/4/2016 cua Bo truong Bo
Giao duc va Dao tao. Sau khi hoan thanh nhi¢m vy, Hoi dong tu giai thé.

Picu 3. Chénh Vin phong, Vu truéng Vu Khoa hoc, Cong ngh¢ va Moi
trudng, Giam déc Pai hoc Théi Nguyén, cac thanh vién trong Hoi dong va chu nhiém
d tai chiu trach nhiém thi hanh Quyét dinh nay.

.. KT.BO TRUONG

Noi nhan :

- Nhu Piéu 3;

- B6 trudng (dé bao cdo);
-Luu VT, KHCNMT.

CONG HOA XA HQI CHU NGHIA VIET NAM
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DANH SACH CAC THANH VIEN HOI PONG KHOA HQC

DANH GIA NGHIEM THU CAPBO
PE TAI KHOA HOC VA CONG NGHE CAP BO

(Theo Quyét dinh sé : /OP-BGDDT ngay  thang nam 2022)

Tén d& tai: Nghién ciru hé thbng nudi cay ré to va biéu hién gen ma héa enzyme
columbamine O-methyltransferase nham tang ham luwgng rotundin & cay Binh voi
(Stephania spp.).
Mi s6: B2019-TNA-09
Chu nhiém dé tai: PGS.TS Pham Thi Thanh Nhan

Pai hoc Thai Nguyén (Trudng Pai hoc Su pham)
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1 | PGS.TS S§ Danh Thudng Pai hoc Théi Nguyén Chu tich
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2 | TS. Nguyen Thi Thuy Huong Vién Han lam Khoa hoc va Cong e
nghé Viét Nam Phan bién
) . ) Uy vién,
3 | TS. Trinh Pinh Kha Truong Pai hoc Thuy Loi -
Phan bién
4 | TS. La Viét Héng Truong Pai hoc Su pham Ha N1 2 Uy vién
5 | TS. Mai Anh Khoa Pai hoc Thai Nguyén Uy vién
Wi s % Truong Pai hoc Su pham, s
6 | PGS.TS Nguyen Hiru Quén Dai hoc Théi Nguyén Uy vién
s : - Uy vién,
7 | TS. Luong Thj Thiiy Vén Lz Byl hoo S phyin, !
Pai hoc Thai Nguyén Thu ky

(Danh séc

h gém 7 thanh vién).
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distributed in tropical and subtropical regions (POWO
2019). In Vietnam, the genus is represented by four
species Cleome rutidosperma DC., C. houtteana Schltdl.,
C. viscosa L., and C. gynandra L. (Ban & Dorofeev
2003). Many of the earlier studies have treated Cleome
and other allied genera under tribe - Cleomeae of the
family Capparaceae (Bentham & Hooker 1862: Candolle
1824; Eichler 1865; Takhtajan 2009) or subfamily -
Cleomoideae of Capparaceac (Kubitzki & Bayer 2003;
Melchior 1964; Pax 1891; Takhtajan 1997 & 1987).
Lately, the monophyly of the family Cleomaceac was
proved and its placement was resolved based on the
molecular data (Hall 2008: Hall, Iis & Sytsma 2004;
Hall, Sytsma & Iltis 2002) and consequently it was
given a distinct family status. Members of this family
are distinguished from the closely related Capparaceae
and Brassicaceae by their mostly herbaceous habit,
palmately compound leaves, capsular fruits lacking a
septum, and seeds with a testa (Melanie, Eric & Jocelyn
2014).

Several studies on the pollen morphology of
Cleomaceae were carried out in the last few decades
(Gamal 1993; Nyananyo 1990; Riaz etal. 2019; Richard
et al. 1997; Ruiz, Xen & Nereida 1997; Solomon et
al. 1973). Some studies also addressed the seed
morphology of Cleomaceae and indicated the existence
of characters with potential use in differentiating
several genera or species (Aparadh & Karadge 2010;
Arbuzova & Nikitin 2003; Puri 1971). The characters
of pollens grain and the seed of Cleomaceae using
scanning electron microscope (SEM) were also proved
important fo distinguish some species of Cleomaceae in
Saudi Arabia (Wael 2016). On similar lines, our study
focused on the objective to find out the important pollen
and seed characiers helpful in differentiating Vietnamese
Cleome species using both light and scanning electron
microscopy.

MATERIALS AND METHODS

MATERIALS

Specimens were collected during 2010 to 2012 in
selected areas of Vietnam. Information related to
collection of specimens are provided in Table 1. All
specimens were identified consulting relevant literature
(Chayamarit 1991; Ho 1999; Hu 2007; Jacobs 1960)
and several herbarium specimens housed in HN, K, and
P. Nomenclature of species followed POWO 2020 (Plant
of the world online). All specimens were kept in HN
(Hanoi Herbarium, Institute of Ecology and Biological
Resources, Hanoi, Vietnam).

POLLEN STUDY

For light microscopy (LM), pollen grains were
extracted from one or two flowers per sample and
were acetolyzed by the standard acetolysis method
(Erdtman 1960). After that, they were mounted on
glycerine jelly, and observed at 1000x magnification
under oil immersion TM 518. All measurements were
obtained by LM and captured on a Zeiss Axio Imager
Al camera. For scanning electron microscopy (SEM),
pollen grains were placed on stubs coating with gold
Hitachi E-1010 sputter coater for three minutes. The
surface ornamentations were examined using a Hitachi
$3400-N scanning electron microscope at 20KV, installed
at the International Biological Material Research Center
(IBMRC), Korea Research Institute of Bioscience and
Biotechnology (KRIBB), Republic of Korea. The major
morphometric parameters such as the polar axis and
equatorial axis were measured on 20 pollen grains. and the
exine thickness was measured in ten randomly chosen
pollen grains with the arithmetic mean calculated, The
terminology used for pollen description followed Hesse
ct al. (2009) and Punt et al. (2007),

SEED STUDY

Mature seeds were collected from the field and were
cleaned, dried, and measured for length, widih, and
other information (color and shape) under the light
microscope (LM) Nikon, AZ100. Selected seeds were
directly mounted on double-sided carbon tape and
then gold ion coating in a sputier coater unit (Hitachi
E-1010). Surface of seeds was observed under a Hitachi
83400-N scanning electron microscope (SEM) at 20KV,
Description of the shape and surface of seeds followed
the terminology used in Barthlott (1981), Jeong et al.
(2017) and Murley (1951).

RESULTS AND DISCUSSION

POLLEN MORPHOLOGY

Cleome rutidosperma: The pollen grains are monad,
radially symmetrical, isopolar, prolate. Aperture type
tricolporate. Outline elliptic in the equatorial view
(Figure 1{A) and 1(B)). Polar axis 18.62 pm, equatorial
axis 11.75 um. Ratio of the length of the polar axis to
the equatorial axis (P/E}: 1.58. Colpus length 15.10
pm. Mesocolpium length 6.76 um. Exine sculpture
microreticulate. Exine thickness 1.22 pm (Table 2, Figure
1(B) and 1(C)).
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TABLE 1. List of investigated taxa and specimen details

Species name

Voucher specimen information

Cleome rutidosperma DC.,

Cleome houtteana Schitdl.

- Cleome viscosa L.

Cleome gynandra L.

8.D. Thuong 17; Tran Chau community - Cat Ba island, Cat Hai district, Hai Phong city.
N20°47°37" E106°59°26". 33 m. asl. HN!

S.D. Thuong 21; 8 ward, Da Lat city, Lam Dong province. N11°57°01" E108°26"58", 1483
m. asl. HN!

8.D. Thuong 18. Krong Na community, Buon Don district, Dak Lak province. N11°20°117
E108°53'35". 181 m. asl. HN!

S. D. Thuong 23. Ca Na community, Ninh Phuoc district, Ninh Thuan province. N12°54°58”
E107°44°56", 5 m. asl. HN!

A-C. Cleome rutidosperma. D-F. Cleame houtteana. G-1, Cleowe viscosa, J-L. Cleame gynandra. A, D, G, ). aperiure detail

8 pim 3 [im

(LM}, B, E, H, K. general feature (SEM), C, F, I, L. surface detail (SEM}

FIGURE 1. Photomicrographs and electron micrographs of pollen grains of species of

Cleomaceae in equatorial view
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Cleome houtteana: The pollen grains are monad, radially
symmetrical, isopolar, prolate-spheroidal. Aperture
type: tricolporate. Outline nearly circular in the equatorial
view (Figure 1(D) and 1(E)). Polar axis: 19.72 pm and
equatorial axis: 17.81 pm. The ratio of the length of
the polar axis to the equatorial axis (P/E): 1.10. Colpus
length: 16.46 pm. Mesocolpium length: 12.32 pm.
Exine sculpture: echinate, spines (.56 pm long. Exine
thickness: 1.25 pm (Table 2, Figure 1(E) and 1(F)).

Cleome viscosa: The pollen grains are monad, radially
symmetrical, isopolar. prolate. Aperture type:
tricolporate. Outline elliptic in the equatorial view
(Figure 1(G) and 1(H)). Polar axis: 28.90 pm and
equatorial axis: 20.12 pm. The ratio of the length of the
polar axis to the equatorial axis (P/E) is 1.43. Colpus
length: 22,15 pm. Mesocolpium length: 13.56 pm. Exine
sculpture: reticulate-rugulate. Exine thickness: 1.26 pm
(Table 2, Figure 1(H) and 1(1)).

Cleome gyvnandra: The pollen grains are monad,
radially symmetrical, isopolar. subprolate. Aperture
type: tricolporate. Outline: elliptic in the equatorial
view (Figure 1(1) and 1(K)). Polar axis: 17,10 pm and
equatorial axis: 13.00 pum. The, ratio of the length of
the polar axis to the equatorial axis (P/E): 1.31. Colpus
length: 13.34 pm. Mesocolpium length: 9.80 um. Exine
sculpture: striate-foveolate. Exine thickness: 1.05 um
(Table 2, Figure 1(K) and 1(L)).

Edeogaet al, (2009) when studying pollen of three
species of C. viscosa, C. gynandra, and C. rutidosperma
in Nigeria documented tricolpate pollen struetures of
these three species. Our investigations on pollens of C.
gynandra and C. viscosa showed similar characteristic,
however, there is a slight difference in size of polar
axis, equatorial axis, the length of colpus and the
thickness of exine. This variability may be result of the
geographical separation and ecological adaptations.

TABLE 2, Measurcments of pollen of Cleome species studied (P: polar axis, E: equatorial axis, P/E: Polarfequatorial, ET: exine
thickness). All units in pm except P/E

Pl P Cleome rutidosperma f;z:z:;a Cleome viscosa Cleome gynandra
Pollen type monad monad monad monad

Aperture lype tricol porate tricolporate tricolporate tricol porate
Equatorial view clliptic nearly circular elliptic elliptic

P 18.62+1.70 19.72+1.25 28.90£2.50 17.10+2.30

E 11.75+1.04 17.81£1.53 20,12+1,81 13,00+1.64

P/E 1.58 1.10 143 1.31

ET 1.22+0.13 1.2540.24 1.26£0.33 1.05+0.28

Pollen shape Prolate Prolate-spheroidal Prolate Subprolate

Exine sculpture microreticulate

Echinate, spine

reticulate-rugulate  Striate-foveolate

length 0.560.20
Mesocolpium length 6.76x0.23 12.32+0.22 13.56+0.36 9.80+0.21
Colpus length 15.10£0.10 16.46+0.33 22.15+0.21 13.34+0.15




Plant Molecular Biology Reporter
https://doi.org/10,1007/511105-023-01389-3

ORIGINAL ARTICLE

Characteristics of the Chloroplast Genome of Adinandra bockiana
and Comparative Analysis with Species of Pentaphylacaceae Family

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'®

Received: 11 February 2022 / Accepted: 17 May 2023
©The Author(s), under exclusive licence to Springer Science+Business Media, LLC, part of Springer Nature 2023

Abstract

Adinandra bockiana E. Pritz. ex Diels is a potential plant of the Adinandra genus that contains bioactive. This study presents
the results of assembly and annotation of the chloroplast (cp) genome of A. bockiana, a comparison of it with Adinandra cp
genomes of several other species, and proposed candidate DNA barcoding from the cp genome. The A. bockiana cp genome
was reconstructed by raw reads from total DNA, assembling reads (each read is 150 bp in length) into contigs, and then the
contigs were assembled again to sequence the complete cp genome. The A. bockiana cp genome is 156,284 bp in length and
consists of a large single-copy (LSC) region of 85,693 bp, a small single-copy (SSC) region of 18,411 bp, a pair of inverted
repeats (IRa and IRb) of 26,090 bp each, 129 functional genes, 51 SSRs, and other 70 repeat structures. The functional genes
of the A. bockiana cp genome contain 84 protein-coding genes, 37 transfer RNA genes, and eight ribosomal RNA genes. A
comparative analysis of the A. bockiana cp genome with the rest of the public Adinandra genomes showed that the number
of genes and their structure were highly conserved in the surveyed group. Based on complete cp genomes and matK and
trnL. sequences of some species of the Adinandra and other genera, molecular phylogenetic trees were established which
show the genetic relationships of the species belonging to the Pentaphylacaceae family. Among the chloroplast genes of A.
bockiana, the matK and trnL genes are better candidates for phylogenetic analysis.

Keywords Adinandra bockiana - Chloroplast genome - Chloroplast map - Phylogenetic resolution - Vietnam

Key Message Introduction
o The complete chloroplast genome of Adinandra bockiana was

sequenced, and its size is 156,284 bp, including an LSC, SSC,

129 functional genes, 51 SSRs, and 70 repeat structures, The Adinandra genus was first established in 1822 by Jack

® The phylogenetic reconstruction using comparative analysis with W. with a species A. dumosa from Sumatra and the Malay
species of the Pentaphylacaceae family and the marK sequence is Islands. There are about 85 species mainly distributed in the

& Defior sandidate for phylagensiic revalation. region of southern Asia and the African tropical forest (Min
54 Lien Thi Kim Vu and Bruce 2007a, b). Eleven species of the Adinandra genus
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54 Mau Hoang Chu annamensis Gagnep., A. caudata Gagnep., A. poilanei Gag-
chuhoangman@tnu.edu.vn nep., A. hainanensis Hay., A. microcarpa Gagnep., and A. inte-

g : ol : _ gerrima. T. And. ex Dyer, A. milletii Benth. & Hook. f. ex
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to morphological descriptions (Wu et al. 2007a, b) and bio-
activity assay (Nguyen et al. 2020). Thus, the shortcomings
of studies on the genomics of A. bockiana, focusing on the
nuclear, mitochondrial, and chloroplast genome, severely limit
the research, utilization, and conservation of this plant species.

The chloroplast (cp) genome has characteristics of hap-
loid inheritance (Bendich 2004). The chloroplast, a plastid
characterized by thylakoid structures and a double-layer
membrane, plays a vital role in photosynthesis and several
essential biochemical processes of the plant (Mustardy
et al. 2008; Schattat et al. 2011). It is also one of two orga-
nelles (as well as mitochondria) that contain their genomes.
In the A. bockiana cp genome, a pair of inverted repeats
(IRs) separates the large single-copy region (LSC) and the
small single-copy region (SSC) (Bendich 2004). Generally,
the majority of proteins that involve in photosynthesis are
encoded by the cp genes; in addition, there are some genes
encoding transfer RNAs and ribosomal RNAs (Daniell
et al. 2016). Although the chloroplast genome is smaller
than nuclear genomes in size and gene content, the chloro-
plast genome is crucial for investigating plant evolution and
molecular phylogeny (Wang et al. 2018). Since cp genomes
are conserved in organization, structure, and DNA sequences
compared with nuclear and mitochondrial genomes, they
have been widely used in plant taxonomic study and phylo-
genetic analysis. For example, ndhF, matK, and trnS-trnG
regions within the cp genome have been amplified for bar-
coding, species identification, and phylogenies (Dong et al.
2012; Shaw et al. 2014). Recently, the advent of third-gen-
eration sequencing (NGS) technology is an efficient method
that makes sequencing the whole cp genome advantageous.

Fig. 1 Morphology of A. bocki-
ana E. Pritz. ex Diels (Voucher
NHQ 02). A Abaxial surface of
leaf, B adaxial surface of leaf,
C branch with buds, D bud,; all
photo by Huu Quan Nguyen

@ Springer

Our goal in building DNA barcodes is to identify and
analyze the molecular evolution of some pharmacologi-
cal species of the genus Adinandra. Therefore, in the
previous report, the complete cp genome sequence of A.
megaphylla Hu, a medicinal plant, was sequenced and
annotated. The results also show that the matK gene is a
better candidate for phylogenetic analysis (Nguyen et al.
2021a, b). Here is an assembly annotation of the complete
cp genome sequence of Adinandra boekiana E. Pritz. ex
Diels. Additionally, the A. bockiana genome was com-
pared to sequence divergence, analyzed molecular evolu-
tion among the Adinandra species, inference of the phy-
logenetic relationship, and reconstructed the phylogeny
of the plant species within the family Pentaphylacaceae,

Material and Methods
A. bockiana Samples

The leaf samples and specimens of A. bockiana samples
(Voucher NHQ 02) were collected in August 2019, at an
altitude of 800 m, in the coordinates 21°59'15"'N; 104°
1928"'E (Fig. 1) at Hoang Lien—Van Ban Nature Reserve
(Lao Cai, Vietnam). The voucher specimens were stored at
the Institute of Ecology and Biological Resources, Viet-
nam. To collect these samples, we have the permission of
the Ministry of Agriculture and rural development in Viet-
nam and followed the regulations of the Nature Reserve
and legislation,
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DNA Extraction from Leaves and cp Genome
Sequencing of A. bockiana

The modified CTAB method (Souza et al. 2012) was
selected to extract the genomic DNA from young plant
leaves, The DNA sample purity was evaluated by absorp-
tion spectrum and by 0.8% agarose gel electrophoresis. In
addition, DNA library preparation was implemented from
total genomic DNA using SMRTbell Express Template Prep
Kit 2.0 (Pacific Biosciences, Menlo Park, CA), and adapter
ligation was thereafter performed, according to the manu-
facturer’s protocol for genomic DNA above 20 kb (Pacific
Biosciences). SMRTbell libraries were loaded on one chip
and sequenced on a Pacbio SEQUEL system at the Key Lab-
oratory for Gene Technology, Institution of Biotechnology
(Hanoi, Vietnam).

Assembly and Annotation of A. bockiana cp Genome

The total genome DNA was obtained by a resequencing
method in the PacBio platform. Then, the raw sequences
belonging to the cp genome were sorted out by mapping to the
reference cp genome of Adinandra angustifolia (MF179491)
{(Yu et al. 2017) using ppbmm2 version 1.2.0 (https://github.
com/PacificBiosciences/pbmm2). The A. bockiana cp genome
was assembled by the software HGAP4 (Chin et al. 2013);
subsequently, the contigs were analyzed using the BLAST
software (Johnson et al. 2008). The protein, tRNA, and
rRNA-coding genes were annotated by the CpGAVAS2
pipeline (Liu et al. 2012). Default parameters of tRNA
genes were confirmed using the tRNAscan-SE version 1.21
software (Lowe and Eddy 1997). The plastome circular cp
map of the A. bockiana genome was constructed using the
OrganellarGenomeDRAW tool (OGDRAW) version 1.3.1
(Lohse et al. 2007). Repeat elements were found using two
approaches. Simple sequence repeats (SSRs) were identified in
the A. bockiana chloroplast genome using the online software
MicroSAtellite (MISA) (Beier et al. 2017) with the following
parameters: ten repeat units for mononucleotides, five for
dinucleotides, four for trinucleotides, and three units for tetra-,
penta-, hex nucleotides SSRs motifs. The size and location of
long repeats (palindromic, forward, reverse, and complement)
in the Adinandra plastome were investigated using
REPuter (https://bibiserv.cebitec.uni-bielefeld.de/reputer)
(Kurtz and Schleiermacher 1999) with the set parameters as
follows: hamming distance of 3 kb, a minimal repeat size of
20 bp, and 90% or greater sequence identity.

Cp Genome Comparison Among Several
Adinandra Species

The structure, size, content, and repeats of A, bockiana cp
genome were compared with those of the cp genomes of A.

megaphylla (GenBank: MW697901) (Nguyen et al. 2021a,
b), A. millettii (GenBank: MF179492) and A. angustifolia
(GenBank: MF179491) (Yu et al. 2017). The whole cp
genome sequences of the four Adinandra plants (A. bockiana,
A. megaphylla, A. millettii, and A. angustifolia) were aligned
with the MAFFT server (Katoh et al. 2019) and visualized
using LAGAN mode in mVISTA (Mayor et al. 2000). For
the mVISTA plot, we used the annotated cp genome of
A. bockiana as a reference. The Irscope was employed to
visually display and compare the borders of LSC, SSC, and
IR regions among the four Adinandra species (A. bockiana,
A. megaphylla, A. millettii, and A. angustifolia) (Amiryousefi
et al. 2018). Using DnaSP version 6.12.03 to analyze the
relative usage of synonymous codons and the divergence
of sequences (Pi) among the four species A. bockiana, A.
megaphylla, A. millettii, and A. angustifolia (Rozas et al.
2017). For the sequence divergence analysis, we applied the
window size of 600 bp with a 200 bp step size.

Analysis of Phylogeny

The taxonomic position of the A. bockiana was identified
by the completed cp genome sequences from species of the
Adinandra genus and some other species of the Pentaphy-
lacaceaephy family. The MUSCLE mode in Unipro UGENE
software v36.0 (Okonechnikov et al. 2012) was used to align
these sequences then constructed a maximum likelihood
(ML) phylogenetic tree using Mega-X software (Kumar
et al. 2018) and conducted the rapid bootstrap analysis (1000
replicates). The selected methods are based on the previous
study of this genus (Yu et al. 2017). However, because of
the shortcoming of available cp genomic sequences among
the genus Adinandra in literature, other commonly used
barcoding genes such as marK and rrnL were aligned using
the ClustalW method, and the trees were built by a similar
strategy as mentioned above.

Results
Characteristics of A. bockiana cp Genome

The complete cp genome of A. bockiana is 156,284 bp in
length (Fig. 2). The A. bockiana cp genome has a typical
tetrahedral structure consisting of four regions with a pair of
IRs is 26,090 bp in length, and LSC is 85,693 bp in length,
and the SSC is 18,411 bp in length. The A. bockiana cp
genome contains 129 genes, and the percent of the GC con-
tent of the cp genome was 37.4%.

Gene composition analysis of the cp genome of A.
bockiana shows that there were 129 genes including 84
protein-coding genes (PCGs), 37 tRNA genes, and 8
rRNA genes (Suppl. 1). In the cp genome of A. bockiana,

@ Springer
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Adinandra bodkiana
E. Pritz. ex Diels

chloroplast genome

M photosystam |
Il photosystom 1|

H cytochrome BT complex
1 ATP synihase

] NADH dehydregenase
H RubisCO large subunit
Il ANA polymerase

[ ribosamal prateins (SSU)

H ribosomal proteins (LSU)

M clpP, matk

M other genes

[ hypathetical chioroplast reading framas (ycf)
[ tansier ANAs

M ribosomal ANAS

Fig.2 Chloroplast genome map of A. bockiana. Genes shown inside
the circle are transcribed clockwise, whereas genes outside are tran-
scribed counterclockwise. The AT content shows light gray, and the
GC content shows dark gray in the inner circle. Chloroplast map of

129 genes were distributed in 18 groups including the
photosynthesis-related gene category (6 groups), the
transcription and translation gene category (6 groups),
another gene category (5 groups), and conserved open
reading frames. A total of 45 genes belong to the photo-
synthesis-related gene category, 65 genes are involved in
transcription and translation processes, and 20 genes are

@ Springer

156284 bp

A. bockigna E. Pritz. ex Diels in Vietnam. The annotated A. bockiana
chloroplast genome sequence was deposited in GenBank under acces-
sion MW699853 (Nguyen et al. 2021b)

containing from one to two introns. Otherwise, encod-
ing genes have a high degree of conservation, and some
genes have unknown functions. In the IR regions, there
are 17 genes with two copies annotated (Table 1). The
annotated A. bockiana cp genome sequence was deposited
in GenBank under accession MW699853 (Nguyen et al.
2021a, b).
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ABSTRACT

Capparis trinervia (family Capparaceae) is a common wild plant distributed in various localities
in the mountainous region of Vietnam. While essential oils have been found in the leaves and
stems of C. trinervia, there are no reports to date describing the chemical composition and
biological activities to guide further exploration and application of the oils. This study determined
the essential oil composition of C. trinervia; 8 and 23 distinct essential oil compounds were
identified from C. trinervia leaves and stems, respectively. Stigmasterol (C,,H,,0) was identified
as the primary compound of essential oil from leaves, accounting for 75.775% of the oils, while
3,7,11,15-tetramethyl-2-hexadecen-1-ol (C,,H,,0) was identified as the main essential oil
component in C. trinervia stems, accounting for 18.337%. This study also explored the cytotoxic
effects of essential oils extracted from C. trinervia against five cancer cells lines (A549, MCF7,
Hela, HepG2 and KB). A strong cytotoxic effect on all cancer cell lines was demonstrated by
100ug mL™" essential oils derived from C. trinetvia leaves and stems, which suggests the species
is a promising candidate for use in life and public healthcare.

ABBREVIATIONS: DMEM: Dulbecco’s Modified Eagle Medium; DMSO: Dimethyl sulfoxide; GC: Gas
chromatography; GC/MS: Gas chromatography/Mass spectrometry; A549: Human lung carcinoma;
MCF7: Human breast carcinoma; HeLa: Human cervix carcinoma; HepG2: Human hepatocarcinoma;
KB: Human carcinomas in the mouth; EO: essential oil; LDL: Low-density lipoptotein; OD: Optical
density; SRB: Sulforhodamine B.
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Capparis trinervia;
cytotoxicity; essential oil;
IC,q; Vietnam

and tumour growth, as well as anticancer, antibacterial
and antifungal properties [9-12].

The biological activities of several other species of
Capparis have also been assessed. Leaf extracts of

Introduction

Capparis is the largest genus of the Capparaceae fam-
ily; it includes approximately 250 species distributed

in tropical and subtropical regions [1]. Many species
of this genus are consumed as food and utilized in
traditional medicine [2,3]. Traditional medicine values
Capparis for its use as a diuretic, as well as for treat-
ment of gastrointestinal issues, inflammation, bronchi-
tis, nasal mucositis, menstruation and asthma [1,4].
Extracts of some Capparis species have been noted to
contain biologically active secondary compounds,
Numerous studies on the biological activity and phar-
macological and phytochemical properties of C. spinosa
have been conducted [5,6]. The content and biological
activity of substances is dependent upon the sampling
site and extraction method [7,8]. Extracts from C. spinosa
were shown to have protective effects against cytotoxicity

Capparis brevispina have antioxidant, cytotoxic and
anticancer effects [13-15]. Methanol extracts from the
fruit of Capparis ovata has demonstrated anticancer
activity in mouse models [16]. Stem and leaf extracts
of C. flavicans have also exhibited anticancer activities
[17]. Numerous published reports on the composition
and bioactivity of essential oils (EOs) from various
plants, such as Thymus daenensis, Chromolaena odorata,
Artemisia fragrans and Psidium guajava, have provided
information on the composition and antioxidant, anti-
microbial and cytotoxic activities of EOs [18-21].

To date, there have been several studies conducted
to elucidate the composition and EO bioactivities of
C. spinosa, C. spinosa var, aegyptiaca, and C. ovata var.

CONTACT Mau Hoang Chu @ chuhoangmau@tnu.edu.vn e Department of Genetics and Biotechnology, School of Biology, TNU-University of Education,
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canescens. However, there are no published studies on
the EOs found in C. trinervia, a species that is widely
distributed in Vietnam and in secondary forests at alti-
tudes up to 300m [4]. This study aimed to serve as
an initial report on C trinervia EOs with respect to
compositional analysis and exploration of their cyto-
toxic effects on cancer cell lines.

Materials and methods
Materials

Samples of C. trinervia were collected in Phuc Yen Town,
Vinh Phuc Province, Vietnam (21°23'02"N; 105°42'43"E;
altitude 58 m), in the spring of March 2020. Classification
was based on the comparative morphology method
established by Assoc. Prof. Dr. Sy Danh Thuong,
Department of Botany, Faculty of Biology, TNU-University
of Education, Vietnam (Figure 1). The voucher speci-
mens (Code number: Sy Danh Thuong 30) were stored
at the Museum of Biology, TNU, University of Education,
Vietnam. The leaves and stems with an identical code
number were collected separately, cut into small pieces
of approximately 1cm, and washed to extract EOs.

The cancer cell lines used in the study included
A549 (human lung carcinoma), MCF7 (human breast
carcinoma), Hela (human cervix carcinoma), HepG2
(human hepatocarcinoma) and KB (human carcinomas
in the mouth). These cancer cell lines were used in
the cytotoxic assays at the Bioassay Laboratory,
VAST-Institute of Biotechnology, Vietnam. Five human
cancer cell lines were grown in Dulbecco’s Modified
Eagle Medium (DMEM; Hyclone, Logan, Utah, USA)
with 10% foetal bovine serum, 2mmol L™ L-glutamine,
10mmol L' HEPES and 1mmol L' sodium pyruvate
at 37°C in a 5% CO, humidified atmosphere.

Essential oil extraction method

EOs from C. trinervia leaves and stems were extracted
by a steam-aspirated distillation method for 4h under

BIOTECHNOLOGY & BIOTECHNOLOGICAL EQUIPMENT @ 1927

normal pressure at approximately 70°C-80°C [22]. The
extracts were dissolved in n-hexane and n-butanol to
obtain the dissolved EOs. The EOs were stored in glass
bottles, which were then wrapped in sealed plastic
bags, covered and stored at 4°C. Soluble EO was uti-
lized for determining the composition and testing for
cytotoxic activity against selected human cancer
cell lines.

Essential oil chemical composition analysis
method

A n-hexane-soluble EO sample was used to analyze
the chemical composition of the EQ. One milliliter of
the EO of the plant was obtained following evapora-
tion of the n-hexane solvent, and 0.1 mL of extracted
EO was dissolved in 5mL n-hexane to determine the
chemical composition using gas chromatography (GC)
and gas chromatography/mass spectrometry (GC/MS).

GC was performed using an Agilent Technologies
HP 6890N Plus attached to a FID detector (Agilent
Technologies, USA). An HP-5MS chromatographic col-
umn with a 30m length, inner diameter (ID) of 0.25mm
and thin-film layer of 0.25m was used. The Injection
chamber temperature was maintained at 250°C. The
detector temperature was set to 260°C. The initial 60°C
thermostatic chamber temperature was held for 2min
prior to being increased at a rate of 4°C/min until
220°C was reached and held for 10min. Helium was
used as the carrier gas.

GC/MS was performed using gas chromatography
equipment, and GC/MS conjugate spectroscopy was
performed on an Agilent Technologies HP 6890N paired
with a mass selective detector (Agilent HP 5973 MSD).
The HP-5MS column measured 0.25 mx30m x 0.25mm,
and the HP1 measured 0.25mx30mx0.32mm. The
temperature was held at 60°C for 2min before being
increased by 4°C/min to 220°C; the temperature was
subsequently increased at a rate of 20°C/min to 260°C.
Helium was the carrier gas.

Figure 1. Morphology of C. trinervia. (A} C. trinervia wildly growing in the secondary forest along with some other plants; (B)
leaf-bearing branchlet (upper side); (C) leaf-bearing branchlet (underside) and fruit.
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Constructor validation was performed by comparing
MS spectral data with published standard spectra avail-
able in the Willey/Chemstation HP library [7].

Cytotoxic assays on human cancer cell lines

To assess the cytotoxic activity of EOs from the leaves
and stems of C. trinervia, four concentrations of EO
extracts (100, 20, 4 and 0.8pug mL™") were tested on
five cancer cell lines (A549, MCF7, Hela, HepG2
and KB).

The in vitro cytotoxicity testing method utilized was
confirmed by the National Cancer Institute (NCl) as a
standard cytotoxicity test to screen and detect sub-
stances with inhibitory ability on the in vitro growth
or destruction of cancer cells. This test was based on
cellular protein content and performed in accordance
with the methods described by Skehan etal. (1990)
[23,24). Protein content was determined based on opti-
cal density (OD), as measured by staining content with
sulforhodamine B (SRB). The measured OD value was
directly proportional to the amount of SRB bound to
the protein molecule; therefore, a greater quantity of
cells and protein content yielded a higher OD value.

The experiment was carried out under the following
conditions: (1) trypsinization was used to loosen and
count cells to adjust for density suitable for the exper-
iment. (2) Different concentrations of reagents were
added to a 96-well plate. A well containing 190 L of
cancer cells was used as a control on day 0. After 1h,
the cells in the control well were fixed with 20% tri-
chloroacetic acid (TCA). (3) The sample was placed in
an incubator for 72h. TCA was applied for 1h to fix
cells and SRB was then used to stain cells for 30 min
at 37°C prior to washing the sample in triplicate with
acetic acid and allowing time to dry. (4) SRB was dis-
solved with an unbuffered Tris base (10 mmol L") and
then gently shaken for 10min. (5) The OD results were
read at 540nm using an ELISA plate reader.

The percentage of cell growth inhibition in the pres-
ence of the reagent was determined using the follow-
ing formula:

OD(sample)—-0D(day0) (%)
OD(DMSO)—-0D(day0)

Inhibition =100% —

Each test was repeated 3 times. Ellipticine at 10, 2,
0.4 and 0.08 g mL~' concentrations was used as a
positive control. Dimethyl sulfoxide (DMSO) 10% was
used as a negative control.

The half-maximal inhibitory concentration (IC) is
defined as the EO concentration that will inhibit 50%
of cancer cells, The IC,, was determined using

TableCurve 2Dv4 computer software. According to the
American National Cancer Institute (NCI) standards, an
extract is considered to have good activity with an
ICs, < of 20ug mL™" [24].

Statistical analysis

The cytotoxic effects of EOs from C. trinervia leaves
and stems against human cancer cell lines in vitro were
analyzed using the Statistical Package for the Social
Sciences (SPSS) software, and Duncan’s test was used
to determine differences at p<0.05.

Results and discussion

Chemical composition of essential oil from leaves
and the above-ground portions of stems in C.
trinervia

The EOs from C. trinervia leaves were extracted by
steam aspiration distillation and dissolved in n-hexane.
The EOQ from C, trinervia leaves is liquid, white and
transparent. The analytical results of the GC/MS spec-
trum of leaf EO (Figure 2A and Table 1) showed that
the chemical composition consisted of eight com-
pounds, of which the most abundant compound was
stigmasterol (C,gH,0) with 75.775%, while nonane,
2,2,4/4,6,8,8 heptamethyl (C,,H.,), was the lowest yield-
ing compound {0.079%). Much like the EQ found in
C. trinervia leaves, the EO from the plant’s stems is
liquid, white and transparent. A GC/MS spectrum anal-
ysis of EOs from the above-ground stems of C. trinervia
in Figure 2B and Table 2 identified 23 compounds;
3,7,11,15-tetramethyl-2-hexadecen-1-ol accounted for
the highest yield (18.337%), while humulenol-ll was
the lowest yield (0.628%). Overall, the primary constit-
uent of EOs from C. trinervia leaves and stems were
stigmasterol and 3,7,11,15-tetramethyl-2-hexade-
cen-1-ol, respectively.

Existing published studies identifying the chemical
compositions and cytotoxic activities on cancer cell lines
of plants native to Vietnam's mountainous regions have
been concentrated on a handful of species [15,26,27].
In C. spinosa, methyl isothiocyanate (92.06%) has been
identified as the major component of EOs extracted
from leaves and flower buds. These EOs have the ability
to inhibit lipid oxidation in both animal and human
digestion [28]. EOs from C. spinosa var. aegyptiaca, a
plant widely grown in Egypt, are also primarily com-
posed of methyl isothiocyanate (24.66%) [29]. El-Ghorab
et al. (2007) identified 86 and 100 compounds in EOs
extracted from the buds and leaves of C. ovata var.
canescens, respectively. Benzyl alcohol was identified in
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Khoa Sinh hoe, Trrong Dai hoe Sw pham, Bai hoc Théi Nguyén

Tt'mi TAT

Chy Nhiu I3 giong cily duge ligu quj dugc trong khd phd bién v ciing la cdy duge ligu ¢6 nhiéu img dung trong y hoc ¢
truyén & mjt s6 nude trén thé giéi. Hau hét cée bo phin cia cdy déu da duge sir dung lam thirc an, dd udng. Trong dan gian,
cly duge ding lm thube véi céc tic dyng chita b¢nh. Trong trai Nhau chira tién chét ctia xeronine, c6 kha ning the dong vao
cic protein dich. Hi¢n nay, nhu cau sir dyng sin phim tir ciy Nhau ngay cing ting, Viéc ap dung k¥ thuit nudi ciy mé té bao
thyrc vit s& gitp nhan gidng, tao ngudn sin phim dép (mg cho nhu cau sir dyng cta ngudi dan. Phuong phép nghién ciru nudi
cly in vitro dwgc tién hanh véi viée tham do moi trudmg nubi cdy cdy Nhau tir bude tao miu sach, tao chdi, tao r& va dua ciy
ra ngodi vudm wom. Két qua thi nghiém cho thdy, hat Nhau dugc khir triing trong con 70°(1 phiit), javen 60 % trong 20 phit
o6 ti I¢ hat sach ndy mam dat 82 %. Trén moi trwémg MS co ban ¢6 bé sung BAP 2 mg/L cho hiéu qua tao da chdi tét

trong céic nong d9 nghién ctru (s chdi/mAu dat 2,53). Mdi tnrémg t6i ru cho qui trinh tao ré 12 MS co ban c6 bd sung IBA
0,9 mg/L. Khi ra cdy ngodi diéu kin tw nhién & giai dogn béu dét, gia thé dat thit va trdu hun véi ti I¢ 1:1 1a phit hgp nhit cho
vige hudin luyén cay in vifro. Nghién ctru cia ching t6i duge tién hanh nhim tao ngudn cay giéng in vitro dé khic phuc mot
56 vin d¢ kho khin khi nhan giong ngodi ty nhién va gitp bio 1on ngudn duge ligu quy.

Tir khéa: Ciy Nhau, chira bénh, duoce liéu, mdi tnrémg nudi céy, nudi cé}' in vitro,

MO DAU

Chi Morinda thugc ho Coffee Rubiaceae va bao gdm khoang 80 loai. Morinda citrifolia Linn (Morinda citrifolia L.),
thurng dugc goi la noni hodc Mulberry An B9. Nhau dé duae s dung nhu mot cdy thude clia ngudi Polynesia

200 nam trudre. Hién nay, Nhau 1a mét loai ¢y cign hinti duor im o4 5 cac vang khi hau nhiét déi cda Hoa Ky
(Hawaii), Brazil, Tahiti, Malaysia va quan déo Fiji. i« = 5. i vé tac dyng cla trai cdy Nhau cda
Heinicke (1985) da chirng minh réing Nhau ¢ chia xeios - 7 0 0 i trong trdi cy Nhau lrgng xeronine
ty do khéng déng ke, chiing van chira mét long s + - <zonine, dugc dat tén A proxeronine.

M&t trong nhieng Iy giai cho tac dung dugc liéu ciz | 2 b thé diéu chinh céu triic va tinh én
dinh cia céc protein dich. Cac tac dyng co loi clia irdi 3y = -1 nihw trong diéu hda kinh nguyét, ting
huyét 4p, bdng, trAm cam, xo viia dong mach, tiéu hon, g 0 o 0 i tace dung khac (Nguyén Trong Théng
va cs., 2004; Dai Thi Xuan Trang va cs., 2012).

Cay Nhau la mét trong nhiing loai cay duge xép vao nhdra cay 1a vi thubc quy & Viét Nam theo B8 TAt Loi
fﬂm}. Cay Nhau c6 ngubn goc tir chau Uc vé chau A, phan b & cac quéc gia khac nhau trong d6 ¢6 Viét Nam,

D9, Trung Quéc, Théi Lan, Lao,... Cay Nhau thudng moc & do cao 0-500 m tinh tir muc nude bidn (Vi
Huong Giang va cs., 2015). Trong nhikng ndm tré lai gan day, nhu cAu sir dyng céc san phdm tir cdy Nhau ting
d6t bien, dac biét nhu cau tir nudc ngoai tang manh, gan nhu c4c sdn pham tir cdy Nhau ludn trong tinh trang
khan hiém hang. Trong nuéc, ngudi tiéu ding da biét dén nhidu hon cac cong dyng tr trai Nhau, dan dén nhu
cdu ndi dja ting. Nhiéu noi da c6 truyén théng dung ré Nhau dwgc thai mong phoi khé séc udng dé trj dau lung,
phong thap. Phy nir mét s6 ving con an trai Nhau chin d& lam nhuan truémg, hoat huyét hodc didu hoa kinh
nguyét,... (V0 Thj Mai Huong va cs., 2013; Vi Van Thang va cs., 2009). Bén canh d6 con cd nhiéu cdng ty dugc
trong nurérc va trén thé gidi aa sn xuat thuc vién va thudc nuéce tir cay thubc nay voi muc dich chira nhidu bénh
(Nguy&n Thj Ngoc Huong va cs., 2012).

Vige béo tdn cc gibng cay dugc liéu néi chung va cdy Nhau néi riéng c6 thd thyc hién bing nhidu bién phép
truyén théng nhu chiét canh, ghép canh va gieo hat. Tuy nhién hiéu qua dat dugc chua cao, kho khan trong chon
canh chiét - ghép, i 1§ hat ndy mam yéu,... Mot vai ndm tr& lai day ngudi dan da ding cay Nhau phé bién rdng
-~ réi d& chira bénh. Thyc trang trén dang dét ra nhirng vén d& cAn gidi quyét. Sy phét trién cia nganh Cong nghé
sinh hoc, déic biét Ia viéc &p dyng ky thudt nudi cAy md té bao thyc vét sé gilip cho viéc nhan giéng, tao ngudn
san phdm dap (rng cho thj tredng trong nudrc va tién toi xuét khau. Bdng thdi gilip gidi quyét duoc vide 1am va
- néng cao doi song vét chat, tinh than cho ngudi dan. Mot sé nghién ciu vé nudi cdy in vitro trén ddi twong cdy
- Nhau da dugc thire hign. Elakkuvan et al. (2015) da nghidn ciru khir tring mau va &nh hudng ciia viée khiptring
dén 1 18 sbng cla doan chdi, chdi ngon va 1& non Morinda citrifolia L. C&c chét khi tring nhir HgCla, Javenvad
 Ca(CIO); duge si dyng trong thi nghigm, khi két hop vi cdc khoang thi gian khac nhau cho két qua khac nhau |

S LIS
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Thanh phin héa hoe va hoat tinh sinh hoc ciia cao chiét
tir 13 lodi Dwong dong boc (Adinandra bockiana E. Pritz. ex Diels)

Nguyén Hiru Quén’, Nguyén Thi Ngoe Lan, Nguyén Thi Thu Nga, S§ Danh Thuing, Chu Hoing Méu
Khoa Sinh hpe, Trwomg Pai hoe Sie pham Thei Nguyén, 20 dirdmg Lirang Ngee Quyén, thanh phd Thai Nguyén, Viét Nen
Ngay nhan bai 20/5/2021; ngdy chuyén phan bign 24/5/2021; ngay nhin phén bién 24/6/2021; ngy chép nhin diing 2/7/2021

Dwong dong bbe ¢6 tén khoa hoc 1a Adinandra bockiana E. Pritz, ex Diels, thufc chi Dwon ddng phin bd & tinh Lao Cai, Viét
Nam. Mét s6 loai thudc chi Dwong ddng da dwge nghién cia vé dic diém thue vit vi cic chat co hoat tinh sinh hoc trong chy, tuy
nhién cho dén nay lodi Dwong déng boc chura duge tic gid ndo nghién ciru. Do d6, nghién ciru thinh phin héa hoe va hoat tinh
sinh hoe ciia cao chiét tir 14 lodi nay 13 edng trinh du tién vi cin thiét trong thye tién. Cao chiét tir 14 ciia loai Dwong dong boc
c6 chita nhom chét polyphenol, tanin vi coumarin, Cao ethanol, dichloromethan va ethyl acetat & nbng do 20, 60 vi 200 pg/ml
tic ché sir phat trién cia vi khuén B. subtilis, L. plantarum v S. macescens. Cao ethanol, dichloromethane va ethyl acetate ¢6 hoat
tinh khir géc tw do DPPH manh, gi tri EC_, lin luot dat 0,2, 0,47 vi 5,7 pg/ml. Cao ethanol ¢6 hoat tinh irc chg cdc dong té bao
ung thur da diy, phoi va vii véi gid tri IC,, lan lugt I3 58,62, 48,73 va 43,15 pg/ml. Két qui nay cho thily, loai Dwong déng bbc 1

cAy trdng tim ning béi chira nhiu hop chit cé khi niing khing khudn, khing dxy héa vi ire ché cic dong té bao ung thw.
Tic khda: cao téng, chéng dxy héa, Dwong ddng bic, khang khuén, khing té bao ung th.

Chi 56 phiin loai; 3.4

Dat vén dé

Viét Nam la qubc gia c6 da dang sinh hoe phong phi va tidm
niing cao vé cdy duge lidu. Tuy nhién, ¢6 nhiéu loai chua duge
nghién ciru v quan trong va gi4 tri 1am thude cia chiing,
dac biét 14 cac loai thude chi Duong d@)ng. 0 Viét Nam, chi
Duong déng c6 khoang 14 loai, phan bd rii ric khip ca nude
[1]. Lodi Adinandra lienii buée dhu duge nghién ciu vé vi tri
phén bd dia 1y, dic diém thye vit hoc va trinh tr gen mark,
ving ITS gitp nhan dién loai [2, 3]. Ngodi ra, thinh phan héa
hoe va hoat tinh khang khuén tir 14 ctia lodi A. lienii dugc chimg
minh ¢6 hoat tinh khéng khudn, chéng xy hoa va tre ché mot
so dong té bao ung thu [4]. T.T.N Nguyen va cs (2020) [5] da
nghién ciru v& loai A. megaphylla Hu vi nhén thdy cao chiét
tir 14 ciia lodi nay c6 chira cdc hop chit polyphenol, coumarin;
ddng thor chimg minh cao chiét tir 14 ¢6 hoat tinh khang khudn,
khir gbe tu do v (rc ché dong 1€ bao ung thur va, da day, phdi.
Nhu vay, cac nghién ciru ¢ Viét Nam hién nay tdp trung chu
yéu vio A. lienii va A. megaphylla 14 chc lodi phn b chu yéu
& khu vy mién nti phia Béc.

Duong ddng bdc hay con goi 1a Hong dam Tam Do, 6
tén khoa hoc 14 Adinandra bockiana E. Pritz. ex Diels, thudc
chi Duong ddng (Adinandra), hg Ché (Theaceae). Duong ding
bbc 1a cly than gd, cao 2-6 m va thudng moc trén sudm ni
hodic trong thung lting, noi ¢6 dj cao 200-1500 m. Lodi Duong
ddng bbc chi phin bé & Trung Qude va Vit Nam. Hign nay,
chua ¢ bét ky cong trinh nghién ciru nio vé lodi nay. Vy loai
Duong dong bbe ¢ hay khdng ¢ hop chit c6 kha nang khang
khuén, chéng dxy hoa, khang té bao ung thu va néu c6 thi 14
nhimg hop chét thir cip nao? Déy chinh 12 cdu hdi dit ra cho
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nghién ctru ndy va ciing 14 nghién clru dAu tién vé lodi Duong
ddng bbe dé tra 101 chu hoi trén. Nghién ctu tién hanh tich cao
chiét, dinh tinh thanh phén héa hoc ciia loai Duong déng bbc
va déanh gi4 hoat tinh khing khuén, chéng 6xy héa, khang té
béo ung thu ctia cao chiét thu duoc.

2. Vit liéu va phuong phap nuhién ciiu
2.1. Vit liéu va moi fricong nudi ctfy

Loai Duong dbng bdc sir dung trong nghién ciru duge thu
tai Khu béo tén thién nhién Hoang Lién - Vian Ban thude xa
Liém Pha, huyén Vin Bén, tinh Lao Cai vao thang 8/2019 & dd
cao 800 m, toa dd 21°59°15”N, 104°19°28"E. Tén khoa hoc
ctia lodi duge xé4c dinh bai PGS.TS Sy Danh Thudng, Trudng
Dai hoe Su pham, Pai hoe Thai Nguyén (hinh 1), Loai Duong
ddng bée thu thap duge sy cho phép ciia Ban quan Iy Khu béo
tbn thién nhién Hoang Lién - Vin Ban. Mu la duge sir dung dé
tao cao chiét va nghién ciu cac budc tiép theo.

(A) (B)
Hinh 1. Hinh anh cia loai Dwong déng béc siv dung trong
nghién ciru. (A) Mat sau cda 13; (B) Canh mang nu (anh duoc
chup béi nhom tac gia trong qua trinh thu méu).
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Abstract:

Adinandra bockiana E. Pritz. ex Diels collected in Lao Cai
province, Vietnam belongs to the Adimandra genus. Some
species of the genus Adinandra have been studied for their
botanical characteristics and bioactive compounds, however,
A. bockiana has not been studied to date. Therefore, studying
the chemical composition and biological activity of A
bockiana leaf cxtracts is pioneering and necessary in reality.
The leaf extracts of 4. bockiana have been quantified and
determined to contain tannins, coumarins and polyphenolic
compounds. The cthanol extract, dichloromethane extract and
ethyl acetate extract at the concentrations 20, 60, and 200 pg/ml
can inhibit the growth of B. subiilis, L. plantarum, and
§. marcescens. The ethanol extract, dichloromethane extract
and ethyl acefate extract have free radical reduction activity,
which EC,; valuesreached 0.2, 0.47, and 5.7 pg/ml, respectively.
The ethanol extract exhibited inhibitory activities on gastric,
lung, and breast cancer cell lines with IC, values of 58.62,
48.73, and 43.15 pg/ml, respectively. The results show that A.
bockiana is a potential plant that contains many compounds
that have antibacterial, antioxidant, and anticancer activities.

Keywords: Adinandra bockiana E. Pritz. ex Diels, antibacterial,
anti-cancer, antioxidant, total leaf extract,

Classification number: 3.4
e TS e T
Céc loai vi khudn kiém dinh B. subtilis, S. marcescens va
L. plantanum do Khoa Sinh hoc, Trudmg Pai hoc Su pham, Dai
hoc Thai Nguyén cung cip. Méi truomg LB dé nudi cdy vi khudn
kiém dinh c6 thanh phan gdm cao ndm men 0,5%, NaCl 1.0%.
pepton 1,0%. Mi trudmg LB dic bd sung 2,0% thach agar.

Cée dong té bio ung thu gdm: MDA-MB-231 (ung thu vi),
AGS (ung thu da ddy) va A549 (ung thr phdi) duge sir dung dé
xde dinh hoat tinh gy doc té bao do Phong Thir nghiém sinh
hoc, Vién Cong ngh¢ Sinh hgc. Vién Han lim KH&CN Viét
Nam cung cép,

2.2. Plurong phdp d@iéu ché miu thir hogt tinh

L4 ctia loai Duong déng béc thu héi duge rira sach va thai
nho, phai trong béng mit, sdy khd & nhiét do 50°C dén khbi

H:é:gg%@}{ Nam 64(12) 12.2022
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lugng khéng déi, sau d6 dem nghién nhoé. MAu nghidn duoc
ngam chiét hai 1an bing ethanol trong thiét bi siéu am & nhiét do
phong. Dich tong s6 dugrc cét kiét dung méi dudi ép sudt giam,
nhiét d§ <50°C va thu duge cin ¢d ethanol. Céin ¢ ethanol duge
pha loang bing nuée cét. sau do chiét phan b 13n Tugt véi cde
dung mdi 1 dichlomethan va ethy] acetat. Sau khi cét dudi dung
méi thu duge cin dich dwhlmmthan ethyl acetat va cin chiét.
Céc can dlch thu duoe s@ sdy khd & nhu;t dd 50°C va thu duge
cao séy kho twong tmg. Céc cao chiét duge cho vio binh thiy
tinh, ghi nhén, ddy kin va bao quan & nhiét do thudng dé sir
dung trong cc nghién ctu tiép theo.

2.3. Dinh tinh cdc hop chilt cé trong cao ethanol

Dinhtinhpolyphenol: Phantmg véi mudi sat (I11), ldy 5 ml cao
ethanol cho vao 2 dng nghiém ky hiéu lAn lrot 121 va 1. Cho thém
0,5 mlmudi sat (111) vao dng 11 v quan sét hién tugng. Tiy theo sb
lwgng va vi tri nhdm hydroxy! trong phén tir polyphenol ma cho
méu luc, xanh hode nfu, Phén tmg vé6i dung dich H,SO, dic, 1y
2 ml cao ethanol vao 2 éng nghlem ky hiéu lin Ium é Tvall
Cho thém 1-2 giot H 80, dic vao Ong L1 va quan sét hién trgng.
Khi nhé H,S0, dic len LEiL ddn xudt ctia flavon va flavonol thi
cho mau vang dam ddi véi chalcon va auron cho mau dé, do
thém va d6 tuoi; flavanon cho mau dé da cam do su chuyén
thanh chalcon.

Binh tinh cac couwmarin: La}, 2 ml cao ethanol vao 2 6ng
nghiém Ky hi¢u 1in luot 1 l vall, Cho vio 6ng 11 0,5 ml dung
dich NaOH 10%. Pun ca 2 éng trén bép cach lEm) den s0i, 1ay
ra dé ngudi, sau dé cho thern 4 ml nuéc cét vio ca 2 éng 1 va
I1. Quan sét thiy chét long & ong I (c6 ]\I(:l’l"l) trd nén trong sudt
hoic trong hon 6ng I (khdng kl{.‘.l‘l'lJ c6 thé xem 12 cé coumarin.
Néu dem axit héa dng nghiém cé kiém bing mot val giot HCI
dac ma lam cho dich mat mau ving duc hodc xudt hién két
tila bong (ciing c6 khi xudt hién két tua) thi cd thé két luan ¢6
coumarin [6],

Dinh tinh tannin: Lay 2 ml cao ethanol véo 2 éng nghiém ky
hleu lin luot 13 1 va IL Cho thém thube thir vanilin/H ,50, vao
dng 1 l&c déu va quan sat. Néu dich chiét chuyén qang méu do
dam 14 chiing t6 c6 tanin,

2.4, Phurong phap thir hoat tinh kivdng khuiin ciia cao
chiét

Hoat tinh khéng khuin ctia cao chiét tir 14 cia lodi Duong
ddng bbe duge xéde dinh bing phuong phap duc 10 thach theo
B. Mahesh va s (2008) [7]. Céc loai vi khuan kiém dinh duge
nudi hoat héa trong méi trudmg LB 16ng & 28°C. lac 200 vong/
phit trong thoi gian 8h. Hit 70 pl dich nudi mdi loai vi khudn
da duge hoat héa Ién dia méi trudng LB dic va trii déu trén mat
thach cho dén khi khé. Puc cic giéng ch duc‘mg kinh 10 mm
trén dia lh4ch va nho IGE] ul cao chlel mbi loai tir 4 cia loai
Duong dong bbe vao giéng & cie ndng dd 20, 60 va 200 ng/mi
(giéng ddi chimg bd sung Dimethyl sulfoxide (DMSQ). Dﬁl céc
dia pem dab sung dich véo tt lanh 4°C khoang 1-2 gidr roi dat
vao ti dm nudi & 30°C, tir 18 dén 24 gidv. Po dudmg kinh vong
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Hoya multiflora is a beautiful ornamental plant decoration. In
addition, Hoya multiflora also works very well in treating a number of
diseases, which has been scientifically proven. The conservation of
medicinal plants in general and Hoya multiflora in particular can be
done by many traditional methods such as sowing seeds after
harvesting old ripe fruits and choosing leaves or old stalks with roots
to planted to the ground. However, the achieved effect is not high,
rarely has ripe fruit to get seeds. In this study, we used in vitro culture
method to find a culture medium suitable for plant growth and
development in vitro. The results showed that the medium
supplemented with BAP 1.0 mg/l gave the best multi-shoot efficiency
in the in vitro concentrations of Hoya multiflora. In this medium,
green shoots, well developed (3.28 shoots/sample). Optimal medium
for the elongation of shoots supplemented with GA3 0.5 mg/l (4.84
cm/sample). The complete plant formation is most suitable on basal
MS medium supplemented with o-NAA at a concentration of 0.5
mg/l. The number of roots obtained was 4.83 roots/sample after 8
weeks. The survival rate of seedlings when planted on natural
substrates reached 88.3%.

NGHIEN CUUNUOI CAY IN VITRO CAY CAM CU TEN LUA (Hoya multiflora)

Nguyén Thi Thu Nga', Soneseo SYHALAHT, Trin Thj Hong
Trucng Dai hoc Su pham — DH Thdi Nguyén

THONG TIN BAI BAO

TOM TAT

Ngay nhiin bai: 31/5/2021
Ngay hoan thién: 28/6/2021
Ngay dang: 02/7/2021

TU KHOA

Cém cii tén lira

Hoya multiflora

In vitro

MOi trudng nudi cly mo
Tao da chdi

Lan Cam cu tén lia (Hoya multiflora) 1a cay canh trang tri rét dep.
Ngoai ra cdy con c6 tic dung rét tdt trong chira mét s bénh, da duge
khoa hoce cac nude chimg minh. Viéc bao tdn céc giéng ciy dugc liéu
néi chung va cdy Cém cil tén lra ni riéng c6 thé thuc hién bing
nhidu bién phép truyén théng nhu gieo hat sau khi thu hai tréai chin
gia, c6 thé chon 14 hodic than gia da ¢6 ré dé gidm xuéng dat. Tuy
nhién hiéu qua dat duge chia cao do it khi cdy tao qué chin dé ldy
hat. Trong nghién ciru ndy, ching t6i sir dung phwong phép nudi céy
in vitro nhim tim ra moi trudng nuéi cdy thich hop cho sy sinh
truong va phét trién cua cdy trong dng nghiém. Két qua thu dugc,
méi trudmg ¢ bd sung BAP 1,0 mg/l cho ty 1é tao da chdi ot nhét
trong céc ndng d§ thir nghiém. Trén méi trudng ndy, chdi xanh dam,
phat trién tét (3,28 chdi/mau). Mdi trudmg t6i wu cho qué trinh kéo
dai chéi 13 MS bb sung GA3 0,5 mg/l (4,84 em/méu). M6i trudmg
thich hop nhét cho tao cdy hoan chinh 1a MS bd sung o-NAA véi
néng d6 0,5 mg/l. S ré thu dugc dat 4,83 ré/chdi sau 8 tudn. Ty 16
cdy con séng s6t khi trdng trén gi4 thé ngoai tu nhién dat 88,3%.
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1. Pjt van dé

Lan CAm cii tén lira 12 loai hoa thudc ho Thién 1y (Asclepi adaceae), co tén khoa hoc 1a Hoya
multiflora. Ngudi ta con biét toi loa: cﬁy nay voi nhiing tén gm khéc nhu lan sao, lan anh dao,
trai tim tinh nhén, lan ciu long... Cém cti tén lira thudc loai cay bui nho gon, song 1au nam. Cay
c6 than mém, trén cac dbt c6 ré. L4 moc d6i, hinh bau duc v6i ddu hoi thuén nhon. Hién nay co
Ioau CAm ci tén lira 14 hinh tréi tim rét dugc wa chudng. Cam cti tén Itra ¢6 hoa moc & néch 14 nén
rat sai hoa, hoa ¢6 hinh ciu goi 1a lan cdu, C6 loai mau trdng, nhuy do6 nhat, trang hoa hinh t4n,
xép tya nhu hoa anh dao, ¢6 huong thom, dugc goi 12 lan anh dao [1]-[4].

Cam ci tén ]ua 1a cdy canh trang tri rit dep, Ngoai ra, ddy con 12 loai cay c6 tac dung rat tot
trong chita mot s6 bénh, dd dugce khoa hoc cdc nude chimg minh. Loai cdy hay gép & vung An
DJ — Malaysia, thudng gﬁp moc leo trén céc cdy to, gap & chd nang khu vuc nii da voi, mot sé
noi & Ba Ria (NGi Dinh) va Lam Péng (P2 Lat) [5]. Cam cii thu hdi toan cdy quanh nim, ding
tuoi hay phoi khd. B phan diing: toan cdy, diing tuoi hogc phoi khé déu duge. Thanh phan héa
hoc, cdc by phén ciia cdy d&u phii sép, than va 14 chia sterol glucosid 1a hoyin (0,76 - 0 83%)
Tinh vi, tdc dung: vi déng, tinh binh, co tc dung khu phong trir thap, tiéu ung, giai doc, ha sot,
long dom. Cong dung, chi dinh va phdi hop: chiia tri cac bénh viém phdi nhe, viém phe quan;
viém ndo B, tré em s6t cao; viém két mac, sung amydal thap khdp tang khdp; viém va, viém tinh
hoan Liéu diing 60-90 gram cdy tuoi gia ]ay nude chiét ubng. Ding ngoéi tri dinh nhot, viém ma
da, ton thuong. Gia cay tuoi va dip vao chd dau [1], [2], [6], [7].

Viéc bio ton cac gidng cay du‘oc ligu néi chung va cdy Cim cil tén ltra néi riéng c6 thé thuc
hién bang nhiu bién phfip truyen thong nhu gieo hat sau khi thu hdi trdi chin gia va c6 thé chon
1a hodc than gia da c6 ré dé gtam xubng dét. Tuy nhién hiéu qua dat dugc chua cao, it khi ¢cé qua
chin de lay hat Sy phat trién clia nganh céng nghe sinh hoc, dic biét 1a vige 4p dung ky thuat
nuéi cdy mo té béo thue vét s& gitp cho viéc bao ton, tao ngudn san pham dap (mg cho thj truong
trong nude va tién téi xudt khau. Nghlen ctiu nudi céy in vitro cdy Cam cl cho dén nay chua c6
cong trinh ndo duge cong bb trén thé gidi va tai Viét Nam. Ngoai ra, vige luu gitt in vitro con
nhim bao ton ngudn gen quy, ning cao chit luong va pham chét ciy Cim c tén Iira.

2. Vit liéu va phwong phap nghién ciru
2.1. Vit ligu va mdi trieong nudi cdy

Mau nudi cdy mé cdy Cam cii tén lira in vitro do phong Céng nghé¢ té bao thyc vat, Khoa Sinh
hoe, Truomg Pai hoc Su pham —Dai hoc Thdi Nguyén cung cép.

Thi nghiém dugc tién hanh trén nén méi truong MS co ban (Murashige va Skoog, 1962). Cac
chﬁt kich thich sinh truéng st dung trong nghién cru: BAP, Kinetin, GAs, IBA, NAA. Cén 90°,

cdn 70°, thach agar, dudng sucrose, nudc cét khir tring. Céc loai hoa chét tinh khiét va thémg
dung ¢6 ngudn gde tir Dirc, Trung Quéc, An D¢, Viét Nam,.

2.2. Phwong phdp nudi cdy in vitro
2.2.1. Phuong phdp tao da chéi

Dé tham do anh hudng ciia BAP va kinetin dén sy tao da chdi clia mau nudi cdy, chung 16i da
str dung moi truo‘ng MS co ban c6 bd sung sucrose 30 g/l, agar 9 g/l va chét kich thich tao da chm
BAP, kinetin véi cac ndng do ihay d6i (0,5; 1 +0 1,5; 2, 0 mg!l) Moi cong thire thi nghiém t{en
hanh trén 40 mau cay bénh gid két qua sau 2 tudn, 4 tuin, 6 tuin, 8 tudn nudi cdy. Theo dai: S6
chdi, chidu cao chdi (cm) va chal lugng chol

Sé ChDI trung binh = Téng sb chdi/ Tong s6 mau thi nghlf;m

Chiéu cao choi = Téng kich thudc cua céc chdi/ Tdng s6 miu thi nghiém

2.2.2. Phurong phdp kéo dai chéi

http:/jst.tnu.edu.vn 155 Email: jst@tnu.edu.va
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DAC BIEM TRINH T GEN tmL PHAN LAP TU MAU CAY
THUOC CHI CAM CU PHUC VU MUC BICH BINH DANH LOAI

Nguyén Thi Thu Nga, Hoang Pha Hiép', Manivanh Yongsa, Nguyén Birc Hiing
Khoa Sinh hoc, Trurong Bai hoc Swr pham - Dai hoc Thai Nguyén

TOM TAT

Ma vach DNA dac biét duge sir dung trong linh vuc sinh hoc dé phan biét cic loai khéc nhau & cép do phan ti.
Phuong phép ndy rét cé ¥ nghia trong viéc dinh danh mAu thyc vat khi céc dic diém hinh thai bi thiéu hodc gip
khé khan trong viéc so sanh d& phan biét céc loai trong cling mdt giéng (khi dinh danh céc loai bang phuong phap
phén loai hinh thai va héa sinh, cédc nha khoa hoc thuong gap kho khin do méu vt chét, hu hong hodc chua phat
tridn du céc dic tinh). O thuc vét, mét sb gen hodc ving DNA da duge khuyén cdo str dung nhu marker diing cho
phan loai: gen matK, rbcL, rpoB va rpoC1 hodic ving khéng ma héa psbA-trnH, atpF-afpH va ITS. Trong nghién
ciru ndy, trinh tu gen #rnL d dugce phén 1ap tir mAu cdy thudc chi CAm cii nhdm muyc dich phén tich dc diém, so
sanh véi cac loai thude chi ndy da duge cong bd trén ngan hang gen. Trinh ty gen #mL thu duge cé kich thude 523
nucleotide, c6 dé tuong ddng cao khi phan tich bing Blast véi céc trinh tu cing chi dd dugc cong b6. Ngodi ra
nghién ctru ciing cho thy, chi thi #7nL 1 chi thi tiém nang, hd tro dinh danh céc loai thude chi Cim ci néi riéng
va cung cap thong tin v& ma vach véi cac ddi tugng thyc vat khéc néi chung.

Tir khod; Cém ci, chi thi phan tir, dinh danh loai, md vach DNA, thyc vat, trinh ty.

MO PAU

Muc dich clia cac nghién clru ma vach DNA 1a thiét 1ap mét nguén di liéu chung dwoc chia sé gdm céc trinh ty
DNA c6 thé dwoc st dung dé xac dinh, phan biét hodc phéan loai sinh vat. Day 12 phwong phép lwa chon sty dung
mot trinh tw di truy&n ngén trong DNA clia mét sinh vat @& xac dinh va phan biét déi twong nghién ctru thude ve
cac loai, gibng cu thé hodc tham chi gira cac giéng. M vach DNA sir dung céc céng cu phan tir dé phéat hién ra
cac loai cé trong hé sinh thai tw nhién va dong vai tré quan trong trong viéc bao tdn da dang sinh hoc [1]. Ma vach
di truy&n chil yéu tap trung vao cac chién lwgc bao ton trén quan thé do s khac biét dwoc tim thay trong DNA clia
ty thé. Gen ty thé - cytochrome C oxidase | (COI) dwgc coi la co s& dau tién cla hé théng nhan dang sinh hoc toan
cAu cho dong vat va thuc vat cung véi trinh tw gen luc lap va ving dém phién méa bén trong nhén (ITS). O thue
vat, viéc thiét 1ap mét hé théng ma vach DNA tiéu chuén gép nhiéu khé khan hon & dong vat. O thuc vat, toc do
tién hoa clia cac gen trén ty thé khong nhanh nhuw & déng vat, do vay khéng dl sai khac ¢é phan biét dwoc céc
loai. Vi vay, thwdng st dung cac doan DNA déc trung & luc lap va nhan dé 1am ma vach DNA [2].

M4 vach DNA dya trén ba nguyén tic (nén tang) chli yéu ctia phan loai hién dai: phan loai phan tl» (viéc s dung
sw bidn @i ctia chi thi phan tir lam d&u hiéu phan biét); tin sinh hoc (sw chuyén déi ctia di liéu sinh hoc bang tin
hoc) va tiéu chu&n hoa (nghfa 1a mé rong phwong phép tiép can nhidu nhém sinh vat khéng c6 méi lién quan chét
ch&) [3]. Ma vach DNA triréc day dwoc chirng minh hoat dong t6t v& mat phan loai khi st dung cox1 & ty thé (tiéu
don vi cytochrome ¢ oxidase 1) lam chi thj tiéu chuén. Tuy nhién, lién quan dén déi twong thuc vat, khéng co sw
théng nhét chung v& viing DNA nao nén dwoc sir dung (H8i nghi ma vach s sdng quéc té 1an thie 4). Nhém nghién
cteu clia Hiép hdi ma vach sy séng da d& xuét st dung hai chi thj & luc lap lién quan dén viing méa hoa - rbcl va
matK 1am ma vach tiéu chuan cho nhan dién thwe vat [4]. Céc viing bd sung, chang han nhw trnH-psbA, trL... cé
thé dworc ste dung d& phan tich cac don vi phan loai cd lién quan chat ché [5]. Hé gen luc lap chira tat ca cac trinh
tw DNA trong plastid. Trong d6 c6 nhiéu théng tin di truy&n dé xac dinh loai hon bét ky chi thi locus don nao (single-
locus marker) thwérng dwoc str dung. Dén ngay 27 thang 10 nam 2019, bd gen luc lap cuia 3452 cay da duoc cong
bé trén Ngan hang gen NCBI. Day la mét hudng phat trién quan trong clia ma vach DNA nham st dung hé gen
luc lap d& xac dinh va phan biét cac loai thuc vat [6].

Ma vach DNA thire vat d6ng mét vai trd quan trong trong nghién cteu da dang sinh hoc va lién quan dén viéc buén
ban nhiéu loai quy hiém. D& tim mét chi thi ma vach thich hop da c6 nhidu viing gen dwoc & xuét |a tng cir vién
kha thi cho mé vach thwe vat, nhwng dén nay chwa c6 mé vach chung nao dwoc dwa ra. Cac nghién clru vé ma
vach thyc vat ngay nay quan tam dén hé gen cla luc lap @& tim hiéu sw bién déi clia trinh tw ma hoa gen (ITS,
psbA-tmH, matK, rbcl, rpoC1 va psbA-tmH). Cac nghién ctu da chieng minh réng bé gen cla luc lap trai qua rat
nhidu bién ddi va cé kha nang phan biét & cap do loai [7), [8], [9], [10]. Locus traL (UAA) - tmF (FAA) chira gen
trnL (UAA), viing intron va viing ndm gika hai gen trnl. (UAA) va tmF (GAA). Taberlet va cs Ia nhém nghién ctru
d4u tién str dung tmL trong céc nghién clru hé théng hoc thue vat [11]. Viing khéng mé hoa tmL (UAA) va trnF
(GAA) khéng phai 12 viing c6 st bién dbi Ién nhét clia DNA luc lap nhing cé wu thé nhw cau tric bac 2 véi ving
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NGHIEN CU'U HINH THAIL GIAIPHAU VA PHUONG PHAP KHU TRUNG TAO
MAU SACH PHUC VU NHAN GIONG IN VITRO CAY DUONG PONG Adinandra sp.

Nguyén Thi Thu Nga', Phan Thj Mai',
Pao Thi Thu Ha', Pham Thij Hoa?, Nguyén Hiru Quan'
Mrweng Pai hoe Sw pham — PH Thai Nguyén, Truong Cao dang Hai Diong

TOM TAT
Chi Dwong dbng (Adinandra 1) la cly duoc ligu quy chira nhiéu hop chét cé hoat tinh khang viém,
chéng oxy héa, phong va diéu trj ung thu. O Viét Nam, cdy Duong dong Adinandra sp. phén b6
hep & mot 56 tinh nhir Lao Cai, Vinh Phiic, Quang Tri, Ha Giang, Ldm Bdng. Gén day, chi Duong
déng da duge dua vao danh sach 1& mdt trong nhiing cdy thude danh luc do cdy thuoc Viét Nam.
Mt trong nhiing bién phap nhén gidng hiéu qua @& bao ton va phat trién nguﬁn gen céc cdy thube
quy dang bi de doa la phuong phap nudi cdy in virro. Trong nghién ciru ndy, cdly Duong déng
Adinandra sp. thu tai x Liém Phu, huyén Van Ban, tinh Lao Cai, Viét Nam duoc ching t6i mé ta
dic diém hinh théi, tién hanh giai phiu thin va 14 dé nhdn dién loai. Hat cua cdy Dwong dong
Adinandra sp. duge xac dinh la ngudn vit liéu ban diu st dung trong nubi cdy in vitro. Nghién
clru tao miu sach cho théy, méu hat sau khi duge khir tring so bd bing ethanol 70° trong 1 phut,
sau d6 khir tring bing dung dich HgCl, 0,1% trong 12 phat cho hiéu qua tao mau sach tot nhat.
Mau hat sau khir triing dwoc nuél chy trén moi trudmg MS, ti 1& mau sach dat 91%, ti 1§ mau phat
sinh chdi dat 87,33% sau 6 tudn nudi cdy, chét lugng chdi tét chdi mép, mau xanh ddm.
Tir khod: Cdy Duong déng Adinandra sp.; gidi phiu; hinh thi; khir tring; nhén nhanh in vitro.

Ngay nhin bai: 04/5/2020; Ngay hoan thién: 09/6/2020; Ngay ding: 11/6/2020

STUDY ON MORPHOLOGY, ANATOMY AND DISINFECTION METHOD TO
PREPARE CLEAN EXPLANTS FOR IN VITRO PROPAGATION OF Adinandra sp.

Nguyen Thi Thu Nga', Phan Thi Mai',
Dao Thi Thu Ha', Pham Thi Hoa%, Nguyen Huu Quan"’
"TNU - University of Education, *Hai Duong college

ABSTRACT

Genus Adinandra is a medicinal plant containing a wide range of pharmacologically active
compounds that can be used in anti-inflammatory, antioxidant, prevention and treatment of cancer.
This plan nowaday can be found distributionin some limitedareas of provinces such as Lao Cai,
Vinh Phuc., Quang Tri, Ha Giang, Lam Dong. Recently, Adinandra is listed in the Viet Nam’s Red
list of threatened species. The only effective way of artificial propagation to preserve and develop
this genetic resource is the tissue culturing method. This study on the geographic distribution,
morphological and anatomical conditions of the Adinandra sp. found in Liem Phu commune, Van
Ban district, Lao Cai province, Vietnam. In this study, Adinandra is successfully propagated
in vitro by using seeds as starting materials. These materials are sterilized using different chemical
substances at different periods of time. After sterilizing materials in ethanol 70° for 1 minute then
in HgCl. 0.1% solution for 12 minutes gives us the best performance of making clean samples.
The disinfected samples then are cultivated in MS medium, clean samples proportion reaches its
value 91%, the percentage of shoots generated 87.33% after 6 weeks of cultivating, the shoots are
plump, deep green and have good quality.

Keywords: Adinandra sp.; anatomy; morphological; sterilization, in vitro propagation.
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Tap chi KHOA HOC & CONG NGHE PHTN

225(08): 134 - 141

1. Dat vén dé

Theo Pham Hoang H§ (1999) trong “Cay co
Viét Nam™ da théng ké duge 11 loai thyuc vat
thuge chi Duong ddng (Adinandra), ho Che
(Theaceae) dugc xéc dinh 14 ngudén gen hiém
va phan bd & mot sé tinh nhu Lao Cai, Vinh
Phiic, Quang Tri, Ha Giang, Lam Dbng [1].
Céc loai thuge chi Duong déng (Adinandra)
chira cac hop chit thir cp c6 hoat tinh khéng
khudn, khdng viém, chdng oxi héa, diét cac
géc tr do va chdng ung thu [2]-[4]. Pic biét,
flavonoid c¢6 trong la cua loai Adinandra
nitida duge chitng minh c6 hoat tinh chéng
oxi hoa, diét trir cac géc tu do, khéang viém,
chéng trAm cam, chéng ung thu va tiéu diét
mot s6 loai vi khuin gay bénh [5]. Mot sb loai
thude chi Duong déng c6 chira tinh ddu 1a
chit c6 vai trd quan trong trong linh vuc y
hoc. Nhﬁr cac ]'!O'p chét cé trong cdy ma nganh
y hoc ¢d truyén dé st dung cac loai do lam
thude diéu tri mot sb bénh ung thu, dau da day,
ran cén [6].

Trude tinh trang ngudi dan phé rimg tai cdc
tinh mién nai Lao Cai, Ha Giang da khién cho
ngudn gen cdy Duong dong dimg trude tinh
trang khan hiém, ¢6 nguy co can kiét. Do do,
cong téc bdo ton va phét trién ngudn gen céc
loai cdy nay rdt cin thiét. Cic phuong phéap
nhin giéng ¢ thé thuc hién bing nhidu bién
phép truyén théng nhu chiét canh, ghép canh
va gieo hat. Tuy nhién, hiéu qua bio tdn mot
s6 gidng cdy bang phuong phap truyén théng
chua cao, do khé khin trong chon canh chiét -
ghép, cling nhu ti 18 hat nay mém yéu. Bé
khidc phuc han ché trén, k¥ thuat nuéi ciy mo
té bao thuc vit da dugc ung dung, chimg
minh c6 hiéu qua trong c6ng tic bao tdn mot
s6 gibng cay dugc lidu.

Ky thudt nudi cdy mé té bao thuc vét dang
duge (mg dung rong rii trong viée nhan gidng
nham bao ton va phét trién nhiéu loai cdy
trong bao gbm ca nhimg cay duoc lidu quy
[7]. Mét sb loai cdy quy hiém c¢6 nguy co
tuyét chiing, ¢ gi4 tri kinh té cao nhu Ba kich

(Morinda offcinalis), Pinh lang (Polyscias
fruticosa), Ha thu 6 do (Fallopia multiflora),
Dan sdm (Salvia miltiorrhiza Bunge), Bach
hop (Ligusticum F.EBr ex Miellez) [8], O

" dAu (deonitum carmichaelii) [7] d& dugc

nhan giéng thanh cong bing ky thuat nudi cy
mo. Cac nghién ctru tap trung hoan thién quy
trinh bao tén in vitro, xac dinh méi trudng
nhan nhanh lam tién dé cho cac nghién ctu
chuyén sdu va san xudt giéng cé nang Suét
chit lugng cao [8]. Tuy nhién, cho dén nay
nghién ciu vé nudi cay in vitro dm voi cdc lodi
thudce chi Duong dong, ho Ché van chua dugc
thuc hién & Viét Nam va trén thé gi6i. Bai bdo
nay cong bd két qua thu thip, nhén dién cay
Duong dong Adinandra sp. va bude dau tim
kiém cong thuc khir trong, tao mau sach )
in vitre tit cdc ngudn nguyén liéu khic nhau.
2. Vit liéu va phuong phap nghién ciiru

- 2.1. Vit ligu va moi trwong nudi cdy

M3u hat va than cdy Duong Ddng Adinandra
sp. thu thép tai x& Liém Ph, huyén Vin Ban,
tinh Lao Cai. Viét Nam ¢ dé cao [200-1800m
lam vat li¢u nu6i cdy ban déu.

Hoa chit sir dung trong thi nghiém déu & dang
tinh khiét, gém: Ethanol, dung dich Javen,
HgCl, (Trung Qudc); Moi trudng MS (Merck).
2.2, Phwong phdp thu thip va nhdn dién
méu cdy Dwong dong Adinandra sp.

Mau ciy Duong dong Adinandra sp. sit dung
trong nghién ctru dugc thu tai xa Liém Phuy,
huyén Van Ban, tinh Lao Cai, Viét Nam ¢ d
cao 1200-1800m, toa dbd 21°59715"°N;
104°19°28’"E. Mau tiéu ban (canh mang 14 va
hoa) duge thu thip, mang vé phong thi

" nghiém dé ép khé xéc dinh tén khoa hoc. Tén

khoa hoc ctia loai dugc x4c dinh bing phuong
phédp hinh thdi so sinh theo cdc tai ligu
chuyén khao: Cay co Viét Nam cua Pham
Hoang H§ (1999) va website http:/'www.
tropicos.org/ dé tra cru mau.

Nghién ctru cdu tao giai phiu thin va l4 cua
cdy Duong dong Adinandra sp. theo phuong

http. /st tnu.edu. v, Email: jst@tnu.edu.vn
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BINH DANH LOAI CAP GAI NHO CAPPARIS SP. O KHU BAO TON THIEN
NHIEN TA KOU HUYEN HAM THUAN NAM, TINH BINH THUAN BANG MA
VACH DNA

Nguyén Thi Thu Nga’, S§ Danh Thwéng

Truong Pai hoe Sw pham - Bai hoc Théai Nguyén

TOM TAT

Pa dang sinh hoc trén thé gi6i dang lién tyc suy giam, trong dé nhiéu loai c6 nguy co dan biét mat. Mét dy 4n
chién lugc trén toan thé gidi - ma vach DNA da dugce cong bo gan diy nhdm xdy dung mét thu vién mé vach cua
céc lodi dang bi de doa (CBOL ABS Brochure, 2012). Phuong phip mé vach DNA st dung mét trinh tw DNA
ngén trong genome ctia sinh vat nhu chudi kv tw duy nhit gitp phén biét céc loai, Loai Cap gai nho Capparis sp.
phén bo rai ric & mot sO tinh cta Viét Nam. Trong nghién ciu nay, nham ho trg cho viée dinh danh lodi cling
nhu bude ddu cong b cac thong tin bang ma vach DNA cua loai Cip gai nho thu tai Khu béo ton thién nhién Ta
Kéu, huyén Ham Thuan Nam, tinh Binh Thuin duge chinh xdc, phuong phép stt dung méd vach DNA duya trén
doan gen marK da dugc thyc hién. Doan gen marK tir loai Cép gai nho di duoc phin l4p dua trén cip moi dic
hiéu matK-F/matK-R ¢6 chiéu dai 800 nucleotide. Trinh tu doan gen marK tir loai Cap gai nhé dugce so sanh véi

7 trinh ty cla céc lodi thudc chi Capparis cong bé trén GenBank théng qua céc phan mém BLAST trong NCBI,
BioEdit vi MEGAS. Két qua da chirng minh duge méu nghién ctru thude lodi Capparis micracantha.

Tir khéa: Capparis micracantha, gen matK, md vach, ma vach DNA, phén biét loai.

Mo DAU

Pén nay, cac mau sinh vat van thudng dugc nhan dién béng cac dac tinh hinh thai bén ngoai hodc cac d&c tinh
sinh Iy sinh héa bén trong nhé vao bang hwéng dn dinh danh cé san. Tuy nhién, trong nhiéu tredng hop, mau
vat chua phat trién ddy du cac d4c tinh hinh thai, hodc chung bi hu hdng cac bé phan ngoai, hoac mau vat chét
da khién qua trinh nhan dién mau vat tré nén kho khan tham chi la khéng thé. Trong nhirng tredng hop nay, ma
vach DNA (DNA barcode) da gitp giai quyét van @& trén vi trinh tw DNA d& dang thu nhan tir mot mau mé rat bé.
Bén canh viéc dinh danh, ma vach DNA con gitip phan tich qua trinh tién héa cda loai sinh vat do trong tw nhién.

M& vach DNA I1a mét khai niém méi dugc dwa ra bGi Heber vao nam 2003. Ma vach DNA la trinh tu nucleotide
ctia mét chudi DNA ngdn, c6 cung ngudn gbc té tién (orthologous), trong @6 c6 vung it bj thay ddi (rat én dinh —
bao thl) va c6 viing dé tha)é d@bi trong qua trinh tién héa. Dua vao mirc d6 thay d@di trong trinh tir DNA nay dé
danh gia sy sai khac di truyén gitra cac sinh vat. Nhu vay, si dung mé vach DNA dé dinh danh |& phwong phap
dinh danh méi st dung mét doan DNA chudn ngén nam trong genome ctia sinh vat dang nghién clvu, nham xac
dinh sinh vat dé thudc vé loai nao (hitp://www.barcodeoflife.org). Tl co s& di¥ liéu nay, hwdng nghién ctru xay
dung co' s& dir liéu ma vach DNA dang duge nhiéu quéc gia, nhiéu nha khoa hoc trén thé giéi rat quan tam phat
trién, dac biét trong nhi*ng ndm gan day va sé |a mét xu thé nghién cu trong thoi gian toi (Valentini, 2009;
Xiwen, 2014). Ma vach DNA dwgc xem la mot cong cy maéi, ho tre cé hiéu qua trong nghién clru vé phan loai,
phét hién lodi m&i, giam dinh lodi va cac méu cé ngudn gbc tir sinh vat séng hodc da chét.

Doan DNA dac treng dwgc st dung 1am ma vach cé thé‘; la nhitng doan DNA ndm & trong nhéan (nuclear DNA -
nDNA), nhw: 18S, 5,68, 265, 5S spacer va vung /TS; nam oty thé (Mitochondrial DNA - mtDNA), nhu: Cytb va
vung kiém soét (control region); ndm & luc lap (Chloroplast DNA - epDNA), nhu: matK, rcblL, atpB, ndnF, 165
(Cuenoud, 2002; Kress et al, 2008). C6 rat nhiéu gen cpDNA tham gia trong phéan tich phan loai thwc vat nhw:
168, rbel, atpB, ndhF, intron trnl va matk, ... trai rong tir bd cho dén murc dudi loai. M6i doan ma vach DNA c6
nhitng dac trung riéng va cé kha nang phan biét sinh vat & cac mirc dé khac nhau. Vi du, cac doan DNA nhu:
18S;: 168; 5,6S c6 kha nang phan biét sinh vat & mic ho va chi; cac doan DNA, nhu: 268, rbel, ndnF, atpp c6
khé n&ng phan biét & murc chi va loai; cac doan DNA, nhw: TS, matK, cytb, 5S spacer cé kha nang phan biét o
muc loai va dudi loai (subspecies, variety, strain) (Ford et al., 2009; Li et al., 2010; Hebert, 2003). Tuy nhién, cac
nha khoa hgc ciing da khuyén céo, chua cé doan DNA nao dwoc siv dung lam ma vach chung cho tat ca cac loai
sinh vat. Vi vay, viéc lwa chon nhirng doan DNA (gen) d&c trung dé |am ma vach va viéc phéi hop gitra cac doan
ma vach DNA la rat can thiét va dem lai hiéu qua cao (Kress et al., 2008; CBOL Plant Working Group, 2009;
Vijayan, 2010).

O thurc vat, tée d6 tién hoa clia cac gen ty thé khéng nhanh nhw & ddng vat, do vay khéng du sai khac dé phan
biét dwoc céc loai. Vi vay, thwong st dung cac doan DNA dac trwng & luc lap va nhan dé 1am ma vach DNA
(Kress et al.,, 2008). Tuy vao mirc d6 phan tich ma maéi ving gen va méi phuong phap duoc ap dung phu hop. Té
chirc hé théng co s& dib liéu m& vach sw séng (BOLD) khuyén céo, & thire vat ngoai ving ITS & trong nhan, nén
dung thém cac marker khac riéng ré hodic két hop. Nghién clru ctia Hollingsworth va déng tac gia (2011) da chi
ra su két hop gitra gen matK va gen rbcL & luc lap dé str dung nhu mét méa vach DNA ¢6 hiéu qué cao nhét trong
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dinh danh phan tr cho nhiéu loai thuc vat (Gao, 2011). Sau d6, Kress va dong tac gia (2008) bd sung thém viing
gen thir ba la viing xen fmH-psbA. Tinh dén nam 2009, da co khoang 8 locus gen duoc stir dung lam ma vach
DNA & cac loai thyre vat, bao gdm ca hé gen nhan va hé gen luc lap (ving xen afpF-aipH, gen matK, gen rbel,
gen rpoC1, vung xen psbK pshl, vung xen tmH-psbA va ving gen nhan /TSAB).

Maturase K (matK) la mét trong nhitng trinh tu dwoc nghlén ctu va (rng dung thanh céng trong viéc xac dinh cac
loai thuéc thdo dwec nhw "Dahuang” cé ngudn gbc tir Rheum palmatum L. (Polygonaceae) R. tanguticum
(Maxim. ex Regel) Maxim. ex Balf, R. officinale Baill., va loai g&n gli Rheum L. v&i mirc d6 bién ddi ndi bo loai va
gilva céac loai khac nhau la cao. Vi vay, né thuéng dwcrc sUr dung dé x4c dinh cac nguyeén liéu thdo duogc & nhitng
vi tri dia ly khac nhau (Yang, 2004).

Viét Nam c6 hé déng, thuc vat phong phi nhung dén nay nhiéu loai chwa c6 di¥ liéu vé ma vach DNA. Cac loai
trong chi Cap (Capparis) c¢6 nhiéu sy twong dong vé mat hinh thai dan d@én cé thé nhdm Ian trong phan loai loai.
Chung t6i hy vong viéc nghlén ctru phwong phap DNA mé vach sé cung cép cai nhin sau hon vao phan loai hoc
& cép do loai va doéng gop vao qua trinh phan loai hoc, nhén di¢n, phéan chia ranh giéi gitra cac loai, héd tro' qua
trinh nhan dién cac mau vat khéng nhan biét duoc hodic chwa xac dinh dwoc thudc loai ndo.

NGUYEN LIEU VA PHUONG PHAP
Nguyén liéu thwe vat

M3&u |4 cay Cép gai nhd Capparis sp. st dung trong nghién ctu do nhém nghién ctu thu thap trong chuyén_di
thuc té tai Khu béo tén thién nhién Ta Kéu, huyén Ham Thuan Nam, tinh Binh Thuén (Hinh 1). 88 hiéu miu
VK 3412.

Hinh 1. Cay Cap gai nho

Héa chét

Cac hoa chét sir dung trong nghién clru duoc dat tir cac hang uy tin dam bao vé chéat lwgng va do tin cay nhw
Qiagen, Fermentas, Sigma...

Thiét bj str dung trong nghién ciru

M6t sé thiét bj chinh dwoc s dung trong nghién ctru: can dién tir Satorius (Thuy S¥), bé én nhiét, may do quang
phd, may do pH, may li tam, may PCR.

Cap méi str dung trong nghién ciru

Cap méi dwoc st dung dé nhan ban doan gen dich 1 gen matK, trinh tw va thong tin vé& cap mdi duoc thé hién &
Bang 1.

Béng 1. Thong tin vé cap moi st dung trong nghién ciru

Tén méi Trinh tw méi Nhigt do gan méi Kich thuée dy kién

matK-F 5'- CGATCTATTCATTCAATATTTC-3'
matK-R 5- TCTAGCACACGAAAGTCGAAGT-3'

54°C Khoang 800 bp

Cap mdi matk-FimatK-R str dung trong phan (ing PCR nhan ban gen matK duoc duoc tdng hop theo Kress (2005).
Phwong phap nghién clru

Téach chiét DNA téng sb: Mau |4 clia cay Capparis sp. (VK 3412) dwoc st dung dé tach chiét DNA téng sé béng
quy trinh mini-CTAB va kit DNeasy® Plant Mini Kit ctia hang Qiagen.

Kiém tra s&n ph&m DNA sau tach chiét: DNA téng sé cta mau Capparis sp. (VK 3412) sau khi tach chiét dwoc
dién di trén gel agarose 1%, trong dém TBE 1X, & hiéu dién thé 90V véi marker 1 kb. Néng d6 va dé tinh sach
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BO GIAO DUC VA DAO TAO CONG HOA XA HOI CHU NGHIA VIET NAM
PAI HOC THAI NGUYEN i Doe lap - Ty do - Hanh phiic

]

Thai nguyén, ngay 28 thang 5 nim 2021

BIEN BAN HOP HOI PONG PANH GIA CAP CO SO

PE TAI KHOA HQC VA CONG NGHE CAP BQ
1. Tén d& tai: Nghién ctru tim kiém hop chét thi cdp ¢6 kha ning khang viém, khéng ung thu va
nudi ¢y in vitro mot s loai thude chi Duong ddng (4dinandra), ho ché (Theaceae) ¢ Viét Nam
Ma s6: B2019-TNA-08
2. Chti nhiém d@ tai: TS, Nguyén Thj Thu Nga
3. T6 chitc chi tri: Pai hoe Thai Nguyén
4. Quyét dinh thanh 14p Hoi ddng: S6 862/QD-DHTN ngiy 24/5/2021 cha Dai hoc Thai Nguyén
5. Ngay hop: 28/5/2021
6. Dja didm: Phong hop 513 nha A4 Trudong Pai hoe Su pham Thai Nguyén
7. Thanh vién cua Hoi ddng: Téng s&: 0F Comat: 03 Véng mat:
8. Khéch mdi du;

.....................................................................................................................

---------------------------------------------------------------------------------------------------------------------

9. Két luén ctia Hoi dong:
9.1, Két qua bo phiéu dénh gia:
- 86 phiéu dénh gid & mfg)Bat”: e S6 phiéu d4nh gi4 & mic “Khéng dat”: ..0....
- Bénh gia chung : Pat Khéng dat O
(Ddnh gid chung duge xép loai “Dat” néu trén 2/3 thanh vién Hpi dong c6 mt xép loai “Dat”)
9.2. Nhitng ndi dung cin sira chita, bd sung, hoan chinh hay lim r3:

0 Ni dung Y&u chu chn sira dbi, b6 sung, Iam r3
(ghi chi tiét yéu ciu)
1 | Muc tiéu
Pat wa}ﬂlb yRuC tou &t aa \
2 | N6i dung
Lo abt- A P

dwgmgﬁu'zw i

3 |Céch tiép chn va phuong phép

nghii@r;32 clru /&&F \
Hidn T ol AEP Gudi
qugﬂ e Vﬁfwc[m‘q iﬁ%

4 | San phim (san pham khoa hoc,
san phim dao tao, sin phim tmg

dung,..)
Sun pham, il her thuyft T,
ik




TT Néi dung Yéu cdu can sira d0i, bo sung, lam ro
! (ghi chi tzét yéu ciu)

Gié tri (gid tri khoa hoc, gia trj ing J

dung...)

Dot Yo call ;\

Phuong thirc chuyén giao va dia
chi img dung

Pat vl i \

Téc ddng va loi ich mang lai cua
két qua nghién ctru

Dut yé?t ol

e

Chat lugng bdo céo tong két va

béo cdo tém tﬁt & tai. (ngi dung; Sfﬂ-ﬂ /&u /{m ’Lﬂ ‘l'cu /&&J ’U(ML
- L

hinh thitc; cdu triic va phuong
phdp trinh bay,...). /%w N —{,Qw’lg W M EQEE!L
Dot 1/ o upl B - ok,
~ MY & ik ok om b Gk s.9)
;g2 _
- Cob Aong 3.2, 84, hinhs. 1, 8.3
Wi o fog

~ Yy i v G g i

9,3 Nhitng ndi dung khéng phtt hop véi Thuyét minh dé tai (Siz dung cho nhimg trudng hop
dugc danh gid ¢ mice “Khong dat”)

Eé-chite chil tri Chit tich Hi ddng Thu ky

(=]
ol ¥
st
o

PGS.TS. L.é Ngoc Céng TS. Tir Quang Trung

rGSs. TS. T rﬁn Thanh Vén



BO GIAO DUC VA PAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM
Pjc lip - Tw do - Hanh phiic

86: /864 /QDP-BGDDT
Ha Néi, ngéy 44 théng & ném 2021

| QUYET PINH
Vé viéc thanh 1ap Hoi dong khoa hoc ddnh gi4 nghiém thu cap B§
de tai khoa hoc va cong nghé cip Bo

BO TRUOGNG BO GIAO DUC VA PAO TAO

Can cik Nghi dinh s6 123/2016/ND-CP ngay 01/9/2016 cua Chinh phi quy
dinh chikc ndng, nhiém vy, qwen han va co cdu t6 chire cia bj, co quan ngang bg;

Cdn cit Nghi dinh s6 69/2017/ND-CP ngay 25/5/2017 cia Chinh phi quy
dinh chirc ndng, nhiém vu, quyén han va co cdu 16 chite cia B§ Gido duc va Pao
tao;

Cdn cik Nghj dinh s6 08/2014/NP-CP ngay 27/01/2014 cia Chinh phi: quy
dinh chi tiét thi hanh mét 35 diéu ctia Ludt Khoa hoc va Cong nghé;

Céin ctr Thong tw 56 11/2016/TT- BGDDT ngay 11/4/2016 ctia B truong Bo
G:ao duc vé Pao tao ban hanh quy dinh vé quadn Iy d@ tai khoa hoc va cong nghé
cap B¢ cua B¢ Gido duc va Dao tgo;

Theo dé nghi cua Gidm dée Pai hoc Thdi Nguyén, Vu truong Vu Khoa hoc,
Céng nghé va Méi truong.

QUYET PINH:

Piéu 1. Thanh 14p Hoi ddng khoa hoc d4nh gid nghiém thu cép B dé tai khoa
hoc va cng nghé cip B, ma s6 B2019-TNA-08: Nghién ciru tim kiém hop chit thiy
cp c6 kha ndng khéng viém, khéng ung thu va nudi cly in vitro mét sb loai  thuge
chi Duong déng (Adinandra), ho ché (Theaceae) & Viét Nam, do TS. Nguyen Thi
Thu Nga lam chi nhiém, Dai hoc Thai Nguyén la co quan chu tri, gdm c4c thanh
vién trong danh sach kém theo.

Piéu 2. Hoi df)ng c6 nhiém vy danh gia toan dién vi€c thyc hién dé tai theo
quy dinh tai Théng tur s6 11/2016/TT-BGDDT ngiy 11/4/2016 cua Bf trudng Bd
Gido duc va Pao tao. Sau khi hoan thanh nhiém vu, Hoi ddng tu giai thé.

Piéu 3. Ché.nh Vin phong, Vu trudng Vu Khoa hoc, Cong nghé va Mbi

trrdng, Gidm dbc Dai hoc Thai Nguyén, cac thanh vién trong Hoi dong va chu
nhiém dé tai chiu trach nhiém thi hanh Quyet dinh nay.

KT. B() TRUONG

Noi nhdn :

- Nhu Diu 3;

- B trudng (48 bao céo);
- Luu VT, KHCNMT,




BO GIAO DUC VA PAO TAO

DANH SACH CAC THANH VIEN HOI PONG KHOA HOC
PANH GIA NGHIEM THU CAP BO

PE TAI KHOA HOC VA CONG NGHE CAP BO

(Theo Quyét dinh 56 : A864 /OP-BGDDT ngay 4f thangé nim 2021)

Tén d& tai: Nghién ctru tim kiém hop chét thi cip c6 kha nang khing viém, khang
ung thu va nudi cdy in vitro mét sé lodi thube chi Duong dong
(Adinandra), ho ché (Theaceae) & Viét Nam.

Ma sb:

B2019-TNA-08

Chi nhiém d tai: TS. Nguyén Thj Thu Nga
Pai hoc Thai Nguyén
(Trudng Pai hoc Su pham)

Nhiém vu
S6 | Chire danh khoa hoc, hoc vj, v o T e
T ho vA tén Pon vj cong tic trm:g hi
dong
1 |PGS.TS. Luong Vin Hinh Trudng Dai hoc Nong Lam, Cht tich
Pai hoc Thai Nguyén
B e e el Trudng Pai hoe Khoa hoe, Uy vién,
2_ | T8, Nguytn Thi Ha ¥en Dai hoc Thai Nguyén Phén bién
) Vién Cong nghé Sinh hoc, it
3 |TS. Nguyén Thi Thiy Hudng | Vién Han 14m Khoa hoc va Céng 2V
ST Phan bién
nghé Viét Nam
S Trudmg Pai hoe Y Duge, W i
4 |TS. Vi Thi Nhu Trang Dai hoc Théi Nguyén Uy vién
5 |TS. Do Thi Ha Trudng Cao déng Thai Nguyén Uy vién
6 | TS.Mai Anh Khoa Pai hoc Thai Nguyén Uy vién
Trudng Pai hoc Su pham, Uy vién,
[T ey Thing Dai hoc Thai Nguyén Thu ky

(Danh sach gbm 7 thanh vién)
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Abstract: Cinnamomum vertm (Cinnamomum genus) essential oil is commonly used in food prepa-
ration and traditional medicines, with a broad spectrum of biological activities. However, research
on the extraction of essential oils (EOs) from C. verum cultivated locally in Vietnam is currently
limited. Therefore, in this study, the chemical compositions and bioactivities of EOs from the bark
and leaves of C. verum collected from the Thai Nguyen and Yen Bai provinces of Vietham were
investigated. The EOs samples were extracted by using water distillation, organic solvent (n-hexane)
and ultrasound-assisted (in n-hexane solvent) extraction methods. The chemical composition of the
obtained EOs were analyzed by GC-FID and GC/MS analyses. Results showed that the major chemi-
cal compositions of C. verum EOs were: (E)-cinnamaldehyde, trans-cinnamic acid, cinnamyl acetate,
and benzaldehyde. Furthermore, C. verum EOs exhibited inhibitory activities against two tested
cancer cell lines and four bacterial strains. These findings provide essential knowledge about the
potential application of C. verum EOs cultivated in Vietnam for the pharmaceutical industry.

Keywords: Cinnamomum verum; essential oil; chemical composition; anti-bacterial activity; Vietnam;
anti-cancer activity

1. Introduction

The Cinnamomum genus consists of various tropical plants which originated and are
widely cultivated in Southeast Asia [1]. The essential oils (EOs), enriched in the aromatic
bark and leaves of the plants, are commonly used as a spice in food and as a traditional
remedy for colds, flatulence, control of blood sugar levels, anti-aging, muscle and menstrual-
related pain [2]. The chemical components of cinnamon EOs have been of significant
interest. To date, a total of 43 monoterpenes, 83 sesquiterpenoids, and 55 diterpenes have
been reported, with major components being cinnamaldehyde, cinnamyl acetate, cinnamic
acid, eugenol, and linalool, thus, giving rise to a wide range of biological activities such as
anti-microorganism, antioxidant, anti-biofilm, and anti-cancer [3-7].

Cinnamomum verwm (C. verum) is an important spice of the Cinnamomum genus, whose
bark is commonly used as a spice product [8]. C. verum has also been used as (1) an
insulin receptor for diabetes treatments, and (2) an enhancer for the activation of glyco-
gen synthase and inhibition of glycation against the multi-drug resistant strains of clin-
ical Shigella [9-12]. The EOs of C. verum have been shown to exhibit anti-bacterial and
anti-biofilm activities against Staphylococcus aureus, Pseudomonas aeruginosa, and Klebsiella
pneumoniae (MIC = 0.5 mg/mL and MBC = 1.0 mg/mL) by targeting the bacterial cell wall
and reducing biofilm density while not exerting any toxicity to human keratinocytes [13].
Similar results were obtained upon the application of C. verum bark EOs against multidrug-
resistant Escherichia coli (E. coli) strains, in which the bacterial cell membrane permeability
and expression of quorum sensing, biofilm formation and zinc homeostasis were sup-
pressed [14,15]. In addition, C. verum EOs exhibited in vitro and in vivo anti-cancer activity
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against hepatocellular carcinoma sK-Hep-1 cells, human colorectal adenocarcinoma COLO
205 cells, and lung adenocarcinoma A549 cells, evaluated by using anti-topoisomerase I and
11 [16-18). The broad spectrum of anti-microorganism, anti-biofilm and anti-cancer actions
of C. verum EOs are derived from the diversified phytochemical profile, predominantly
cinnamaldehyde [19,20].

To date, the chemical composition of EOs derived from C. verum leaves and bark
cultivated in Vietnam, as well as their anti-cancer and anti-bacterial activities, have been the
subject of limited research. Therefore, we sought to isolate the EOs from leaves and bark of
C. verum collected in Vietnam, followed by the identification of their chemical compositions,
and investigation of their inhibitory activities against various bacteria and cancer cell lines.

2. Materials and Methods
2.1. Preaparation of Plant Materials, Chemicals and Reagents

The bark and leaves of C. verum (300 g) were collected under conditions of 28 °C, 85%
relative humidity, and photoperiods of 9 h in Thai Nguyen (21.5672° N and 105.8252° E)
and Yen Bai (21.7168° N and 104.8986° E) provinces, Vietnam, during February 2020. The
samples were authenticated by Dr. S.D. Thuong, Department of Biology, Thai Nguyen
University of Education (TNUE), Vietnam. C. verum samples were fragmented into small
pieces sized about 1-2 em and stored in the refrigerator between 2 and 5 °C for EOs
extraction using water distillation, organic solvent (n-hexane) and ultrasound-assisted
extraction methods [5,21,22].

n-hexane, ampicillin, ellipticine and (3-(4,5-dimethylthiazol-2-yl)-2 5-diphenyltetrazolium
(MTT) were purchased from Sigma-Aldrich Co. (St. Louis, MO, U.S.A.), all of analyti-
cal grade.

2.2. EOs Extraction

The water distillation extraction procedure of C, verum bark EOs was performed as
previously described by Dao et al. (2022) [21], which employed a Clevenger device under
1000 W of heating capacity and 1.5 h of extraction time. The upper layer of EOs was
collected and stored in sealed vials at 4 °C until use.

The ultrasound-assisted (in n-hexane solvent) extraction procedure of C. verum bark
EOs was performed as previously described by Anton et al. (2022) [22]. Briefly, the sample
was added into a reflux extractor with an aqueous condenser and a 500 mL glass flask. Then,
300 mL of n-hexane (Merck) was added into the 500 mL glass flask of the reflux extractor
and placed in an ultrasonic bath. Extraction conditions were at 40 °C, frequency 25 kHz,
extraction time 1.5 h [21]. The n-hexane EOs extract was filtered by using a syringe filter
(0.25 pm in diameter). n-hexane was recovered under reduced pressure (100-150 mbar) at
a temperature of 25 °C to obtain the EOs, which were then stored at 4 °C until use.

The organic extraction (n-hexane) extraction procedure of C. verum bark EQOs was
performed as previously described by Setyowati et al. (2022) [23]. Samples were mixed
with 300 mL of n-hexane in a 500 mL glass flask, and extraction was performed at room
temperature for 12 h. The n-hexane extract was filtered using a syringe filter (0.25 um
in diameter). n-hexane was recovered under 100-150 mbar and 25 °C to obtain the EOs
samples, which were then stored at 4 °C until use.

2.3. GC-FID and GC-MS Analysis of EOs

The identification of chemical components of extracted EOs involved the use of an Ag-
ilent Technologies 6890N (U.S.A.) system with AHP5-MS column (30 m x 0.25 mminternal
diameter, film thickness 0.25 um) with an FID in the condition helium (0.9 mL/min) as a
carrier gas, and connected by a mass spectrometer HP 5973 MSD. Chemical compositions
of the samples have been confirmed by comparison with the relative retention indices (RI)
reference and the National Institute of Standards and Technology (NIST) library [24-26].
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Ethanol extract anatomy. Antibacterial and anfifungal resistance activities of P

auricularius extract have been evaluated. The ethanol extract of P.

inbagrical setuity auricularius inhibited 4 bacterial strains (P. aeruginosa, E. coli and S.

Antibacterial aureus, C. freundii) and 3 fungal strains (C. albican, 4. brasiliensis and
Antifungal A. flavus). The inhibition activity depends on the concentration of
Microscopic anatomy extract used, Compared with antibiotics, the concentration of 100 g/mL

has better antibiotic and antifungal activity.

NGHTEN CUU PAC PIEM HINH THAT GIAT PHAU VA HOAT TINH SINH HOC
CAY NGO RUNG (Pogostemon auricularius (1.) Hassk)
THU THAP TAI THAI NGUYEN

Hoang Phii Hiép', Nguyén Thi Thu Ha, Trin Thi Hong
Trieong Dai hoe Sw pham - DH Thdi Nguyén

THONG TIN BAI BAO TOM TAT

Ngay nhin bai: 09/02/2023 Ngb rimg (Pogostemon auricularius (L.) Hassk) 1a mdt trong nhiéu
iz lodi thao duge thube ho Lamiaceae duge sit dung phd bién & cac
Diga Neau e SNYIRD nude nhiét déi. Ngb rimg 14 logi than thao mot nam, moc & nhidu
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TU KHOA Ngb rimg con duge ding dé chira sot rét, réin cén, vét thuong, viém
hong, 16 ngira ngodi da, dau da day, rbi loan tiéu héa, dau thén, th.ﬁp

Ngb rimg khép. Trong nghién ciru nay, cdu tao gidi phau ré, than, 14 cdy Ngb
Cao chiét cdn rimg dd duge mo ta bing phuong phap 1am tiéu giai phAu hién vi.
Hogt tinh sinh hoo Hoat tinh khéng khuén va khang ném cua cao chiét ciy Ngd rimg da

dugc danh gi4d. Cao chiét bing ethanol clia cay Ngd rimg irc ché 4

- A .
Khéng khuin chung vi khuén P. aeruginosa, E. Coli, S. Aureus, C. freundii va 3
Khang ndm ching ndm C. albican, A. Brasiliensis, A. flavus. Hoat tinh tic ché
Giai phu hién vi phu thude vao ndng do cao chiét sir dung. So véi khang sinh, ndng do

100 pg/mL ¢6 hoat tinh khéng khuédn va khéng ném t&t hon.

DOI: hiips:/doi.org/10.34238/tnu-jst.7301

* Corresponding author. Email: hiephoangphu@inue.edu.vn

http:/jst. tnu.edu.vn 287 Email: jst@tnu.edu.vn



TNU Journal of Science and Technology 228(05): 287 - 293

1. Dit vin dé

Ngb rimg (P. auricularius (L.) Hassk) hay con goi 1a Hung tai, Tu hing tai, c6 co co, 1a mot
trong nhiéu loai thao dugc thudc ho Lamiaceae duoc sir dung phd bién & cdc nudce nhi¢t ddi. Ngb
rimng 12 loai than thao m6t nAm, moc & nhiéu nuée, dic biét 1a cc nude nhiét d6i nhu An Do, Sri
Lanka, Bangladesh, Trung Quéc céc nuéc Pong Nam A [1]. Cdy duoge thu hai vao mia heé va
mua thu, rira sach dung twoi hay phoi kho [2].

Theo y hoc cb truyén, tit ca cac bd phdn ciia cdy déu dugce ding lam thude [3]. Céy thudng
dimg chtta cdc bénh nhur: bénh dau da day, dau than, réi loan tiéu hoa, té thip, cam st sot rét,
dau hong; rén cén; & loét ngodi da,... O Malaysia, nguoi ta 14y toan cay gidrava ché thanh thuéf,
dip trén bung tri dau bung do rbi loan dudng ruft tré em. Nudc sic toé.n céy dung ria trj thép
khdp [4]. Trong y hoc cd truyén Trung Qudc, tré em va ngudi gia bi sét déu cé thé dugce didu tri
bang cdy Ngb rimng [1]. Két qua nghién ctru cia Chetia va Saikia (nim 2021) cho thdy di x4c
dinh dugc cdc hop chét hitu co nhu flavonoid, terpenoid, steroid, glycosmle va phenol trong ciy
Ngb rimg. Bén canh d6, téc gia cling xdc dinh dugc hoat tinh khéang khuin va chéng oxy héa ciia
cao chiét [5]. Theo nghién ctru clia Maheshwari va cong su, tic gia cling d4 x4c dinh dugc cic
hop chét protein, saponin va glycoside, tanin, phenolic, flavonoid, alkaloid va sterol ¢6 mit trong
cao chiét methanol [6]. D6i v6i y hoe b truyén Viét Nam, ciy Ngd rimg con duge diing dé chita
sdt rét, rin cdn, vét thuong, viém hong, 16 ngira ngoai da, cham, dau da day, rdi loan tiéu h6a, dau
than, thip khép [7]. Tuy nhién, & Viét Nam, cdc nghién ctru vé cAu tao gidi phdu va hoat tinh
khéng khudn, khéng nim ciia cao chiét  cly Ngb rimg con twong ddi it. Trong nghién ctru niy, bén
canh vige mé ta dgc dlém giai phﬁu ré, than, la chiing t6i con x4c dinh hoat tinh clia cao chiét
Ngé rimg déi véi mét s ching vi khuin va nim.

2. Phwong phap nghién ctu
2.1. Vit li¢u

Cay Ngb riung (P. auricularius (L.) Hassk) thu thap tai Théi Nguyén (phuong Quén Triéu,
thanh pho Thai Nguyén) trong théang 10 nam 2022. Mau gom canh mang 14, hoa va ré dé lam tiéu
ban thyc vét; mot s6 doan r&, than, 14 tuoi dé nghién ciru cu tao giai phiu hién vi. MAu than, 14
cit nho, siy kho dé nghién ciru hoat tinh sinh hoc.

Céc chung vi khuén kiém dinh: Escherichia coli, Staphylococcus aureus, Citrobacter freundii
va Pseudomonas aeruginosa. Céc loai nam kiém dinh bao gbm: Caldiada albican, Aspergillus
flavus va Aspergillus brasiliensis. Céc chiing vi sinh vét do Khoa Sinh hoc Truong Pai hoc Su
pham Théi Nguyén cung cép.

2.2. Phwong phdp

Phuong phap x4c dinh tén khoa hoc: Sir dung phuong phép hinh thai so sanh, d6i chiéu khéa
phén loai va céc ban md ta d& x4c dinh tén khoa hoc, mé ta loai [8], [9].

Phlrcmg phap lam tiéu ban hién vi dugc thyc hién theo huéng din ctia Hoang Thj Sin va
Nguyen Phuong Nga [10].

Chuén bi dich chiét va cao chiét: Cay Ngﬁ rimg duoc sy khd dén khéi lugng khong dél V]
50°C, nghién thanh bdt min. Tao cao tdng sb bing phuong phép chiét hdi luu bing dung méi con
ethanol. Cao Ngé rimg duge hoa tan trong dung dich DMSO 2% (DMSO 2%, Tween 80 0,2%
H:0 97,8%) thanh céc ty 1& 100 pg/mL, 50 pg/mL, 25 pg/mL, sau d6 tién hanh thir khéng khué.n
va khang ném.

Hoat tinh khdng khuan ctia cao Ngé rimg duge x4c dinh béng phuong phap do dudng kinh
vong khéng khudn [11]. Khé nang khdng khudn ctia cao Ngb rimg duge xéc dinh dya trén vong
khéng khuan xung quanh giéng thach (6 mm) ¢é chita cao Ngd rimg. Dudng kinh vong khéng vi
khudn duge do bang thude do don vi mm sau 24 gié i mAu & nhiét 46 30°C. Pdi ching am 1a
dung dich DMSO 2%, d6i chiing dwong la khéng sinh Amocilin 50 pg/mL.

hittp.//jst.tnu.edu.vn 288 Email: jsi@tnu.edu.vn
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ABSTRACT

Paederia lanuginosa WALL. (P. fanuginosa) is a medicinal herb used to treat leprosy, expel worms,
detoxify the body, and address stomach-related illnesses, On the other hand, £ lanuginosa leaves
can also be used as a culinary spice. This study investigates the chemical composition of P.
lanuginosa leaf extracts prepared with alcohol and it also evaluates the potential of these extracts
for various blological activities, including antibacterial, antifungal and anticancer properties. The
results showed that the alcoholic extract of P. lanuginosa |eaves includes organic compounds such
as alkaloids, iridoid glycosides, flavenoid, tannin, anthraquinone, and terpenoid. The extract did
not contain saponin, coumarin, steroid, deodorised sugars, or carboxylic acids. The extract
exhibited good broad-spectrum antibacterial activity at a concentration of 50pg/mL against the
tested bacterlal strains Escherichia coli, Bacillus subtilis, Lactobacillus plantarum, and Helicobacter
pylori. Furthermore, the extract displayed good antifungal activity against Aspergillus brasiliensis,
Aspergillus flavus, and Candida albicans at a concentration of 50 pg/mL. The extract of 2. lanuginosa
leaves also showed moderate inhibitory activity against the three tested cancer cell lines MKN-7,
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SW480, and HT29, with IC50 values ranging from 25.26 to 28,83 ug/mL.

Introduction

The genus Paederia of the Rubiaceae family have been
grown in Asia and North America, total of 33 plant
species of genus Paederia is discovered [1]. In Vietnam,
Paederia lanuginosa WALL (P. lanuginosa) is adeciduous
climbing plant that grows to 3-5m, which is cultivated
in many regions [2]. It’s typically planted in spring or
autumn, often on fences, pond banks, or near bushes
where it can climb [1]. P lanuginosa is a vining plant
with opposite, egg-shaped leaves. Its entire foliage is a
striking purple-green, and both the stems and leaves
are covered in fine white hairs [1,2]. Additionally, the
leaves possess a distinctive scent. The leaves boast a
captivating colour play. The upper surface is typically
green, while the underside often displays a vibrant
purple hue. Light purple flowers with cylindrical corol-
las emerge in double cymes at the axils of the leaves
or branch tips [2]. In traditional medicine, genus
Paederia plan has a long time of usage in China,
Vietham and other countries for the treatment of
arthritis, inflammation, asthma, diarrhea, dysentery,

diabetes, seminal weakness, vesical calculi and a vari-
ety of other ailments [3-6]. Recently, the compounds
isolated from genus Paederia also exhibited
anti-inflammatory, anti-arthritic, antimicrobial, hepato-
protective, anti-diabetic, antioxidant, gastrointestinal
activities [6]. Meanwhile, P. lanuginosa plant is tested
antioxidant activities of ethanolic and ethyl acetate
extracts [7,8]. On other hand, genus Paederia plants
(main study on P. feetida specy) have many chemical
compositions such as, iridoid glycosides, flavonoid gly-
cosides, phenolic derivatives, terpenoids, triterpenoids,
phytosterols, long chain derivatives, anthraquinones
and essential oils [4-8]. Thus, the studies on the chem-
ical composition and biological activities of P. fanugi-
nosa are relatively simple and many contents remain
unresearched, so in this study we investigates the eth-
anol extract of P lanuginosa leaves, evaluating its
chemical composition, antibacterial activity, anti-
inflammatory activity, and inhibitory effects on the
growth of gastric cancer (MKN-7 cell line), colon cancer
(SW480 cell line), and colon cancer (HT29 cell line).
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Abstract

This study develops a basic micropropagation protocol for Oroxylum indicum, a well-liked
plant in Southeast Asia with medicinal properties that have been recognized by various
civilizations worldwide for centuries. Seeds were sterilized with 0.1% HgCl> for 1 minute,
yielding an optimal sterilization efficiency of 89.9%. MS medium supplemented with 1.0 mg/l
BAP was the most effective medium for shoot initiation, and MS medium supplemented with
0.7 mg/l IBA was the best rooting medium.

Keywords: BAP; IBA; Kinetin; Micropropagation; NAA; Oroxylum indicum.

DOIL: http://doi.org/10.37569/DalatUniversity.14.3.1133(2024)
Article type: (peer-reviewed) Full-length research article
Copyright © 2024 The author(s).

Licensing: This article is published under a CC BY-NC 4.0 license.
3



DALAT UNIVERSITY JOURNAL OF SCIENCE [NATURAL SCIENCES AND TECHNOLOGY]
1. INTRODUCTION

Oroxylum indicum (L.) Kurz is an important plant of the Bignoniaceae family that
possesses various medicinal properties. This tree species grows in China, India, Malaysia,
Cambodia, and several other South Asian countries (Chauhan, 1999; Deka et al., 2013).
It has a relatively wide distribution in southern and northern Vietnam, including the
provinces of Lang Son, Lao Cai, and Quang Ninh. Oroxylum indicum serves as both a
source of food and as a valuable medicinal plant (Salleh et al., 2020). The leaves, flowers,
and fruit of young plants can be stir-fried, boiled, or added to salads. The shells and seeds
of O. indicum are mainly used to make medicines for treating diseases such as bronchitis,
chronic cough, dysentery, stomachache, and some skin diseases (Ahad et al., 2012; Dev
et al., 2010; Do, 2004). In modern medicine, numerous pharmaceutical properties of O.
indicum have been extensively studied, including its potential for inhibiting tumors and
cancers (Li et al., 2018), antibacterial activity (Sithisarn et al., 2016), and antiviral activity
against COVID-19 (Jagetia, 2021). Currently, O. indicum trees are growing scarcer due
to inadequate conservation efforts and overexploitation, mainly due to their dual
significance as both a medicinal plant and a food source. Consequently, the breeding of
O. indicum has now become an urgent concern.

In terms of propagation methods, the plant cell tissue culture method has many
advantages over other propagation methods. Compared with the traditional propagation
method, the in vifro propagation method creates a disease-free plant source with high
tolerance and a high propagation coefficient that can be propagated on an industrial scale
(Espinosa-Leal et al., 2018; Hussain et al., 2012). It is difficult to propagate O. indicum
by conventional methods or to proactively create varieties for production to overcome the
limitations of traditional propagation methods. Micropropagation is the best method to
maintain and multiply medicinal species in general and O. indicum in particular.

Therefore, this study aims to optimize growth conditions for the micropropagation
of this valuable medicinal species.

2. MATERIALS AND METHODS

2.1 Materials

The research materials in this study comprise O. indicum seeds obtained from
Attapeu Province in southern Laos.

2.2. Methods
2.2.1. Media preparation

All glassware was washed and sterilized for 30 minutes at 121°C and 1 atm. All
media used in the study were based on Murashige and Skoog’s (MS) basal medium
(Murashige & Skoog, 1962). The pH of the media was adjusted to 5.8. The media were
autoclaved at 121°C for 15 minutes. MS basal medium without growth hormone was used
as the control.
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Leaf extract

Salix babylonica

Willow (Salix babylonica) was used as medicine by ancient
civilizations for its analgesic, antipyretic, and anti-inflammatory
properties. The bark and leaves of the Willow contain various organic
substances, especially salicin, a chemical similar to aspirin
(acetylsalicylic acid), which acts as an analgesic drug. This study
aimed to analyze the chemical composition and bioactivities of
Willow leaf extracts collected at Bac Kan provice. The chemical
composition was determined by the GC/MS method. Besides, the
antioxidant activity of the samples was investigated using the DPPH
method, and the antimicrobial activity was determined using the zone
inhibition test. According to the GC/MS results, there are 26
compounds in the Willow extract, with seven major components
(68.57% of the total composition). The Willow leaf ethanol extract
has good antibacterial activity against five tested strains, with the
highest activity observed against the B. subtilis strain. Ethanol extract
from Willow leaves has the ability to inhibit the growth of 3 tested
fungal strains, of which the best is 4. Flavus. The antioxidant activity
of the Willow ethanol extract was 5.36 pg/mL.

THANH PHAN VA HOAT TiNH SINH HQC CAO CHIET LIEU

THU TAI TINH BAC KAN

Hoang Phi Hiép, Pham Hdng Chuyén, Tir Quang Trung', Nguyén Manh Cudng,
Vii Thanh Tuyét, Vi Trong Lwong, Pham Viin Khang
Truong Pgi hoc Su pham - BH Thai Nguyén

THONG TIN BAI BAO

TOM TAT

Ngay nhin bai: 08/01/2024
Ngay hoan thién: 25/3/2024
Ngay diing: 05/4/2024

TU KHOA

Hoat tinh sinh hoc
Thanh phan hod hoc
GC MS

Cao chiét 14

Salix babylonica

Céy Liéu (Salix babylonica) dd dugce ngudi cd dai sir dung 1am thude
giam dau, ha st va chéng viém. Trong v6 va lé cia cdy Liéu chta
nhidu chit hitu co khéac nhau, dic biét 14 salicin, mot chét tuong tw
nhu aspirin (acetylsalicylic acid), ¢é tic dung nhu thudc giam dau,
Muc dich cia nghién ctru ndy 1a phan tich thanh phin héa hoc va
hoat tinh sinh hoc ctia chiét xuét 14 Li&u thu tai tinh Bic Kan. Thanh
phin héa hoc duge xéac dinh bing phrong phap GC/MS. Bén canh
dd, hoat tinh chong oxy héa cia cac n:lﬁu dugc xé4c dinh bing phuong
phap DPPH va hoat tinh khéng khuén khao st bing phuong phép
khuéch tén dfa thach. Theo két qua GC/MS, trong dich chiét Liéu ¢6
26 hgp chét, véi 7 thanh phin chinh (chiém 68,57% tdng thanh
phén). Chiét xudt ethanol tir 14 Lidu c6 hoat tinh khéng khuén t4t dbi
vGi 5 ching duge thir nghiém, véi hoat tinh cao nhit dwoc quan sat
thdy déi v6i chung B. subtilis. Chiét xuét ethanol tir 14 Lidu c6 hoat
tinh trc ché su phat trién ctia 3 ching ndm thir nghiém, trong dé tit
nhét 14 chiing ndm 4. Flavus. Ngoai ra, hoat tinh chéng oxy héa clia
chiét xuét ethanol Willow 12 5,36 pg/mL.
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Nanostructured — materials, specifically CuO/Cu and Ag,O
nanoparticles, were successfully fabricated using the anodic dissolution
method combined with ultrasonic vibration. The structural morphology,
atomic composition, and structure of the materials were determined
using scanning electron microscopy (SEM), X-ray energy dispersive
spectroscopy (EDS), and X-ray diffraction (XRD). The results
indicated that the particle size achieved was within the nano scale with
a size of about 100 nm. The formation mechanism of CuO/Cu and
Ag,0 nanoparticles products is also explained. The antibacterial
properties of the materials were investigated separately for CuO/Cu and
Ag,O nanoparticles as well as their mixture. The antibacterial
performance of copper oxide/copper nanoparticles was found to be
most effective against Sarcina Ilutea and least effective against
Staphylococcus aurews. In contrast, the antibacterial performance of
silver oxide nanoparticles was highest against Pseudomonas
aeruginosa and lowest against Sarcina lutea. The CuO/Cu:Ag,0
mixture at a concentration of 50 pg/ml demonstrated good antibacterial
activity against both Sarcina Iutea and Staphylococcus aureus.

CHE TAO VAT LIEU KHANG KHUAN DUA TREN
VAT LIEU PONG(II) OXIDE/DONG VA BAC OXIDE

Nguyén Quéc Diing', Hoang Phii Hi¢p"", Ha Xuéin Linh*
"Truomg Pai hoe St pham — PH Théi Nguyén, *Khoa Quée 1€ - PH Thai Nguyén
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Ngdy ding:  01/8/2024
TU KHOA
Pong oxide
Déng
Bac oxide
Anot tan
Khang khudn

Vit liéu c6 cdu triic nano CuO/Cu, Ag,0 di duge ché tao thanh cong
bang phuong phap dién phin anot tan két hop véi rung siéu 4m. Hinh
thai cAu tric, thanh phé‘n nguyén tir va cdu tric cla vét liéu xdc dinh
bing phurong phap hién vi dién tir quét (SEM), tén xa ning lugng tia X
(EDS) va nhiéu xa tia X (XRD). Két qua cho thily kich thude cia cée
hat dat kich thuée nano véi kich thude khoang 100 nm. Nghién ciru kha
ning khang khufin cla céc vét ligu duge thyce hién trén gﬁm vit lidu
nano CuO/Cu va Ag,0 riéng r& va hdn hop cia ching. Két qua khéng
khudn ciia hat nano ddng oxide/déng tét nhét trén vi khudn Sarcina
lutea va thﬁp nhét véi vi khudn Staphylococeus aureus. Trong khi do,
két qua khang khudn cua hat nano bac oxide tét nhét trén vi khudn
Pseudomonas aeruginosa va thip nhét véi vi khudn Sarcina lutea. Hon
hop CuO:Ag,0 50 pg/ml cho kha ning khéng khuén tét véi ca vi khudn
Sarcina lutea va thap nhat vdi vi khuln Staphylococeus aureus.
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1. Giéi thiéu

Hién nay, mic dii céc thudc khang sinh ra doi gilp con ngudi chéng lai dugc nhidu bénh tat
¢6 cdc loai khuin gdy ra, nhung tinh trang khéng thudc din dén con nguoi ngay cang phai déi
dién véi nhidu bénh it nguy hiém. Do d6, nhiéu nghién ctu tap trung vao phé.t trién vat liéu nano
céc kim loai dong bac va hop chét clia ching trong tmg dung diét khuén, nim va céng nghé y
sinh, boi hidu qua khéng khuén cao, ngin chin dugc sy khéng thude, c6 dd bén va tinh 6n dinh
cao, (ing dung da dang va sén co [1] - [4]. Céc ung dung y sinh clia bac (ion bac va bac keo) d&
duge biét dén tir thoi cb dai. Céc nén vin minh cb dai biét rﬁng céc hop chét lam tir bac mang lai
higu qua ngan ngira va diéu tri bénh tat va nhiém tring & dong vat va con nguoi, diéu nay dugc
thye hién bang céch kiém soat vi sinh vt [5]. Bong 12 mdt nguyén t6 thiét yéu trong dong vét va
thyre vat, va la mot nguyén t6 vi lugng c6 trong nhiéu sinh vét. C6 nhitng béo cdo vé viée sir dung
cac hop chét 1am tir déng hon 9000 nam truée, va hoat tinh khéng khuén ciia ddng duge cong
nhan réng rdi [6]. Céc dang phin tir nano ctia bac va déng (AgNPs, CuNPs va CuONPs) cho
phép tuong téc cao clia vit ligu nano véi cde nhém héa hoc chire nﬁng duoc tim thy trong mang
té bao ctia mém bénh. Néi chung, bac va déng & kich thude nano ¢é tic dung khéng khuén manh
hon & dang khéi [7]. Ngoat tac dung diét khuan, ca AgNPs va NPs dya trén Cu con duge biét dén
vé kha niing khéng virus [8].

CuO ¢6 nhiéu img dung, trong d6, linh vuc y sinh lién quan dén khang khuén ciing dugc nhidu
nha khoa hoc quan tdm [9]. Ching han, M. Amm va cong sy dd nghién ctu hi¢u qua khang
khuén ctia cdc hat nano ddng oxide & méot s lodi vi khudn & miéng va nim Candida [10]. M.
Khatamin [11] d téng hop cdc hat nano dong/dﬁng oxide bing cach sir dung dich chiét thyc vat
Stachys lavandulifolia va thi hoat tinh khéng khuan cuia nd. Hay tuong ty, cing tdc gia, da diing
phuong phap sir dung xanh tir cdy tra xanh dé tdng hop cac hat déng oxide dé nghién ctiu hi¢u
qua chng nim trén ching Fusarium solani. Cling phuong phép tong hgp twong tu, téc gia M.
Shammout va cong sy [12] d4 tong hop CuONPs c6 kich thude khoang 20 nm tmg dung trong
khéng ndm Asperg‘dlus niger (FCBP-01 98). Nhu vy cé thé thdy, ung dung tinh khéng khuén ciia
CuO dang rét cudn hit ¢6i véi nhidu nha nghién c(ru trong thoi gian gén day.

Bac (Ag). bén canh vai trd 1a kim loai quy ding trong trang stc va tién t& frong trao dbi
thuong mai, con dugce biét dén v6i kha ning khéng khuén. 'Khong chi ¢ dang tu do ma ¢ dang
hop chét nhu bac oxide (Ag0) d&u 6 hoat tinh khang khuén tét [4]. K& tir khi phat hién ra kha
nang khang khuan, khang ndm vugt trdi clia bac & kich thude nano, linh vire ndy da thu hut sy
quan tim nghién ctru su réng ciia nhidu nha khoa hoc trén thé gioi. Chéng han, gin day, M.
Mani va cong sy [13] dé diing phuong phép ché tao xanh dé ché tao cdc hat bac oxide dang nano
va thir tinh khéng khuin ctia mot sd loai khudn nhu Escherichia coli v Staphylococcus aureus.
Tham chi, bac oxide khi duqc baoc bﬁng céc axit béo duge diing la chit khéng khudn, khéng ném,
chéng ung thu duge phat trién boi Mohammad Azam Ansari va nhém nghién ctu [14].

C6 thé thiy, tiém nang tmg dung ctia céc hat nano c6 ngudn gbe tir ddng, bac 14 rit Iém Tuy nhién
véin d& dat ra 13 phuong phép ché tao, kha ning tao khdi hugng Ién. Céc phuong phép cb dién nhu di
tir cAc dung dich muéi tuong img trong céc phan (img héa hoe thudng hay duge sir dung, tuy nhién do
tinh khiét thuomg khéng cao do cic dung dich mudi ddng, mudi bac thudng hay 1an tap chat. Hon thé
nita, trong qud trinh phan vmg, cic nguyén té & gbe axit cling c6 thé duge sinh ra tao thanh tap chét
trong vét liéu nhur S, N,... Do d6, phuong phép ché tao c6 d9 tinh khiét cao 12 didu cin thiét, dic biét
khi duge mg dung lién quan dén stic khoe con ngudi nhu 1am céc d6 ding khang khuén, khiu trang
khéng khudn, Do d6, trong nghién ctru ctia chiing téi lya chon phuong phép dién héa, cy thé qué frinh
dién phan ddng va bac tir kim loai c6 @ tinh khiét cao trong méi trudng kiém NaOH dudi tac dung
ctia rung siéu dm @& dugc céc sin phdm 1a dng va bac oxide.

Trong nghién ctru ndy, dong oxide/dong, bac oxide duge ché tao bang cach dién phan hoa tan
anode tir cAc thanh dbng va bac, va trong méi trudng dién li thich hep, duéi tic dung cia rung
siéu 4m d& thu dugc céc ché phim nano cé tac dung khéng khuin cao.
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Litsea umbellata (Lour,) Merr} is quite common in our country and
grows in many places: Lao Cai, Vinh Phu, Gia Lai, Kontum,.... The study
aimed to describe the morphological characteristics, Anatomy and
antioxidant activity of bitter leaf extracts. The results show that: Boi Lii
has a well-developed root that penetrates deep into the ground, the root
size is relatively equal. In the secondary structure of bitter gourd roots,
the wood and libe are arranged in an open superimposed bundle. Stems
have thick tissue at the primary stem. Hard tissue forms a ring around the
body. Vascular bundles are many, they are linked together by a wood
beam system. Intestinal soft tissue located in the midsection of the body
is composed of polygonal or slightly rounded cells of different sizes.
Leaves alternate, oval, oblong-oval, narrow or rounded at base, pointed at
tip, often clustered at branch tips, hedging tissue has a strongly developed
layer, underside of leaf has stomata, transpiration and gas exchange with
the environment. The ethanol extract of bitter gourd leaves has high
oxygen activity with an average IC50 value of 3.22 pg/ml. From the
research results, it is shown that bitter gourd is a potential medicinal plant
containing many antioxidant compounds.

NGHLﬁ:N CU'U PAC PIEM HINH THAIL GIAI PHAU VA
HOAT TINH KHANG OXY HOA CUA CAO CHIET TU LA CUA
LOAI BOI LOI PANG (LITSEA UMBELLATA (LOUR.) MERR) G VIET NAM

Tir Quang Trung’, Hoang Phii Higp, Vii Trong Luwgng, Nguyén Thi Thu Ha
Trwomg Dagi hoe S pham — DH Thai Nguyén

THONG TIN BAI BAO

TOM TAT

Ngay nhiin bai: 28/9/2022
Ngay hoan thién; 30/01/2023
Negay ding: 30/01/2023

TU KHOA

Boi 1o diing

Cao chiét ethanol
Giai phdu than cay
Hinh thai 14
Khang oxy hoa

Boi 1oi dang (Litsea umbellata (Lour.) Merr) kha phd bién & nude ta va
phat trién & nhiéu noi: Lao Cai, Vinh Pht, Gia Lai, Kontum,... - Nghién
ctru nhim mo6 ta dic diém hinh thai, giai phdu va ‘Thoat tinh chﬁng OxXy
héa clia cao chlét tir 14 Bori l(‘n {‘I{mg Két qua cho thﬁy Boi 10i dang cor1é
coc phét trién ddm sdu xuong dat, kich thudc ré > tuong dﬁl déu nhau,
Trong céu tao thir cdp cia ré cdy Boi 1oi ddng, gd va libe sip xép theo
kiéu bé din chéng chét hé. Thén cdy cé md day gée phat manh & thén
so cfip. M6 clmg tao thanh vong quanh thin. B6 mach nhiéu, ching
duge lién két véi nhau boi hé th%ng tia gb. M6 mém rubt ndm & phin
giita than pom céc té bao hinh da gi4e hodc hoi tron c6 kich thude khéc
nhau. L4 moe so le, hinh biu duc, thuén hinh tréi xoan, thon hep hay
trom & géc, nhon & dau, thutmg moc thanh cum & déu canh, md gidu co
m6t 16p phat trién manh, mét dudi cha 14 ¢6 13 khi 1am nhiém vu thoét
hoi nuGc va trao ddi khi véi méi trudng, Cao chiét ethanol clia 14 cdy
Bai 1o diing 6 hoat tinh oxy kh4 cao véi gid tri ICsp trung binh [a 3,22
pg/ml, Tir két qua nghién ctru cho thdy, Boi 101 déng 13 mot duge ligu
tiem ning chira nhiéu cac hop chit khang oxy héa.

DOI: https://doi.org/10.34238/tnu-jst.6571
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1. Dit vén dé

Loai Boi 101 déng (Litsea umbellata (Lour.) Merr) 1a cay gﬁ nhé. L4 moc cdch ¢6 hinh béu dyc
gﬁc 14 nhon hogc tron; chép 14 nhon; mit trén c6 1ong & phin gan gitra, mat dudi c6 16ng mau
nfu; gén bén 8-16 cp; cubng 14 dai 8-10 mm, c6 16ng. Cum hoa tan & néch 14, ¢é 16ng mau néu.
Qua hinh cAu, duong kinh 5-6 mm.

Hién nay chwa c6 nhiéu _nghién ciu vé thanh phén héa hoc cta loai Bﬁn 101 ding (Litsea
umbllata). Tuy nhién, cac két qua nghién ciru v& chi Boi 1o rdt da dang vé mat héa hoe, chiing
bao gbm nhiéu 16p chét c6 hoat tinh sinh hoc nhu alkaloid, lactone, sesquiterpene, flavonoid,
lignan... va cc dau bay hoi, udc tinh c6 khoang 407 chat da dlmc phan 14p tir 69 lodi clia chi nay
[1]43]. Nhiéu loai trong chi Boi 1&i 1a cdc thao duge truyén théng da dugc sir dung cho viée didu
tri viém nhiém dudng tiéu hoa, phit né, khép. Cho dén nay, chi ¢6 5 loai trong chi bao gbm Mang
tang (L. cubeba), Boi 16i nhét (L. glutinosa), L. akoensis, L. japonica va L. guatemalensis di
duoc danh gid chéng viém c6 hiéu qua [4], [5]. Mot sb dich chiét tir loai khac nhau trong chi Boi
101 nhu: Céc phenolic tir vo thén L. monopetala thé hién hoat tinh khéng oxy hoa tl‘.’mg tr 1,90
toi 7,06 mmol Trolox/g [6]. Dich chiét vo than Boi 161 nhot va L. laeta di cho thy hoat tinh
tao phirc kim loai FWT véi 1Cso 12 15,25 va 16,14 pug/ml tuong tng. Hop chit blseugcnol A
(310), biseugenol B (311) va 5-methoxy-2-hydroxybenzaldehyd (385) c6 hoat tinh bit gbe tu
do v6i ICsq 12 4,77 + 0,006%, 41,92 + 0,02 va 17 + 0,03 pg/ml tuong tng [7] déu c6 kha ning
chéng oxy hod.

Theo Péng y, 14 lodi Bdi 1oi ding lue 1én dung 1am cao dén chifa dau nhirc va mun nhot.
Hién nay chua c6 mét cdng trinh nao nghién ciru vé loai Boi 1oi déng & V]ét Nam. Vi vy, trong
nghién ctru ndy, ching t6i tap trung nghién clru diic diém hinh théi giai phéu va hoat tinh oxy hoé
clia loai Boi 1o ding (Litsea umbellata (Lour.) Metr) nhim gép phéin cho tiém nang sir dung cao
Boi 10 déng trong y duge.

2. Vit liéu va phuong phap nghién ciru
2.1. Vit ligu

Nguyén liéu sir dung dé tich cao chiét 1 than clia loai Boi 1di ding (Litsea umbellata) duge
thu tai Rimg phong hd Phugng Hoang, x& Cu Vén, huyén Dai Tir, tinh Thai Nguyén, Viét
Nam va dugc PGS.TS. 8§ Danh Thudng, Trudng Dai hoc Su pham - Dai hoc Théai Nguyén dinh
danh dya trén cde dic diém thuc vit hoc khi tién hanh thu mau.
2.2, Phwong phdp nghién ciru
2.2.1. Phuwong phdp thu thdp va xir Iy mau

Mau (r&, than, 14) cia loai Boi 101 ding (Litsea umbellata (Lour.) Merr) duge thu & moi
truomg kho han tr nhién, rira sach dt, bio quan trong ¢dn 90°, dé & noi thodng mét trong phong
thi nghiém (theo phwong phép ctia Nguy@n Nghta Thin, 2008 [8]).
2.2.2. Phuong phdp nghién cieu hinh thdi va cdu tao giai phdu

V& diic didm hinh théi: M6 ta diic diém hinh thai ngoai ctia loai Bdi 1&i ding (Litsea umbellata

(Lour.) Merr) theo céc tai liéu ciia Trin Van Ba, Hoang Thi San (1998) [9], Hoang Thi Sin
(2002) [10].

V& cu tao giai phiu: Sir dl,lng phuong phap lam tiéu ban hién vi tam thdi, mé ta cﬁu tao giai
phfiu céc cd quan sinh dudng (r&, thén, 14) cac lodi cdy han sinh theo céc tic gia Trén Vin Ba,
Hoang Thi San (1998) [9], Kixeleva N. X. (1998) [11].

2.2.3. Phuong phdp chup dnh tiéu ban hién vi

‘Anh duge chup trén kinh hién vi STE-1 CAM cuia Trung Qudc c¢é két ndi mdy tinh véi phﬁn
mém Motic ¢ d§ phong dai khédc nhau.
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ASSESSMENT OF BIOACTIVITY OF ALIX BABYLONICA EXTRACT
IN THAI NGUYEN PROVICE
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Salix babylonica
Ethanol extract
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Willows (Salix babylonica) are trees and shrubs that are widely
distributed in Africa, North America, Europe, and Asia. This species
is used in folk medicine and contains many biologically active
substances, including salicin, a precursor of salicylic acid. In this
study, we extracted 500g of ethanol extract from 6kg of fresh willow
leaves using the reflux extraction method to determine its chemical
composition and evaluate its antibacterial and antioxidant activities.
The results showed that the ethanol extract of willow leaves contains
phenolic, alkaloid, flavonoid, coumarin, and steroid groups. It also
exhibits high antioxidant activity, with an average IC50 value of 5.65
pg/ml. Moreover, the ethanol extract of willow leaves exhibits strong
antibacterial activity, especially against Gram-positive bacteria such
as Staphylococcus aureus. However, its antibacterial activity against
Gram-negative bacteria such as Pseudomonas aeruginosa and
Citrobacter freundii is comparatively weaker. These research findings
highlight the potential of willow trees as a natural alternative to
antibiotics in the treatment of bacterial diseases in humans.

DPANH GIA HOAT TiNH SINH HQC CUA CAO CHIET LIEU
(SALIX BABYLONICA) THU TAI THAI NGUYEN

HoAng Phii Hi¢p, Pham Hong Chuyén, Tir Quang Trung, Pham Vin Khang'
Truong Dai hoc S pham - DH Thdi Nguyén

THONG TIN BAI BAO

TOM TAT

Ngay nhfin bai: 21/12/2022
Ngay hoan thign: 18/4/2023
Ngay ding: 20/4/2023

TU KHOA

Liéu

Cao chiét ethanol
Hoat tinh sinh hoc
Khéng oxy hoa
Khéng khuén

Liéu (Salix Babylonica) la céy than go, cdy bui phan bé rong rdi &
Chéu Phi, Biic My, Chiu Au va Chéu A. Loai nay dugc sir dung
trong v hoc dén gian vi c6 nhidu céc chit ¢6 hoat tinh sinh hoc, trong
d6 c6 salicin, mot tién chdt cia axit salicylic. Trong nghién ci nay,
500 g cao ethanol chiét xudt tir 6kg 14 Liéu tuoi bing phuong phép
chiét hdi lwu dwge xdc dinh thanh phén héa hoc va danh gid hoat tinh
khang khudn, hoat tinh chdng oxy héa. Két qua cho thdy, trong cao
chiét ethanol ctia 14 Li€u c6 céc nhém phenolic, alkaloid, saponin,
flavonoid, coumarin, steroid. Cao chiét ethanol ciia 14 Liu c6 hoat
tinh oxy vGi gid tri IC50 trung binh 1 5,65 pg/ml. Cao chiét ethanol
Liu ¢6 kha ning khang khudn manh nhéat V6 céc ching vi khuén
Gram dwong nhu Staphylococcus aureus. DS v6i cac vi khuan Gram
am nhu Pseudomonas aer uginosa va Citrobacter freundii, hoat tinh
khang khuén kém hon, Két qua nghién ciru cho thiy tiém ning ctia
cdy LiBu c6 thé thay thé khéng sinh trong phong tri bénh do vi khuén
géy ra & ngudi,
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1. Gidi thiéu

Liéu (Salix Babylonica) 1a ciy than g hay cdy bui, phan bd rong rai ¢ Chau Phi, Bic My,
Chau Au va Chau A. Loai nay dugc sir dung trong y hoc cd tmyén va ¢6 nhidu hop chit ¢6 hoat
tinh sinh hoc, trong d6 ¢ salicin, mgt tién chét cua axit salicylic. Trong Liéu c6 khoang 322 chét
chuyén hoa thir cip nhu flavonoid, glycoside, procyanidin, axit hitu co va cdc din xuft clia
ching, phenol, sterol va terpen, lignans, chit bay hoi va axit béo. La Lifu chi yéu chira
flavonoid, axit phenolic, cdc din xut ciia ching va glycoside phenolic, trong khi vé than chi yéu
chira procyanidin [1].

Ciy Lidu chira nhiéu loai flavonoid, dic trung cho timg loai nhu: flavon, flavonols,
flavanones, dihydroflavonols, isoflavone, chalcones, dihydrochalconcs, flavan-3-ols va
anthocyanins. Céc loai flavonoid duge phét hién nhiéu nhét trong 14 va hiém khi & r&. Céc flavon
nhur apigenin va céc glycoside ctia no 1a thanh phan chinh cua 14 loai S. acutifolia Willd., S.
matsudana Koidz. va lodi S. babylonica L. Kaempferol va dan xudt 7,4~ dimethyl ctia né dugce tim
thdy 12 thanh phﬁn chinh trong lodi S. bordensis Turcz. Ngoai ra, kaempferol-7-O-glucoside 1a
mdt hop chit chinh trong 14 va r& cia loai S, babylonica L. [2]. Glycoside 1 chit chuyén hoa thi
cép chinh trong ho Salicaceae [3]. Cac phenolic glycoside thuong chiém t6i 30% trong khéi
lugng thuc vat kho. Ham lwong phenolic glycoside cao nhét 12 trong 14 Lidu, tiép theo 13 canh,
than va vo cdy. Salicin, tremuloidin, tremulacin dugc tim thiy 12 nhitng thanh phé"m chinh trong
thdn va vo cly non S. Acutifolia Willd., trong 14 S. chaenomeloides Kimura, canh loai S
roureulom Seemen va 14 loai S. tetrasperma Roxb. M6t s6 phenolic glycoside duge xdc dinh 1a
ddu higu phén loai cho cdc loai Lidu khdc nhau. Vi du nhu Acmophyllin A va acmophyllin B
duge xdc dinh 1a chi thj phén loai dbi voi 14 S. acmophylla Boiss. [4]. Chaenomeloidin,
cochinchiside A0, lasiandrin, leonuriside A, salicin-7-sulfate duoc xac dinh 13 ddu hiéu phan loai
cho 14 S. chaenomeloides, S. koriyanagi Kimura. Stems [5].

Cay Liéu da dugc sir dung trong y hoc tir thoi cb dai va c6 lién quan dén viéc phét hién ra axit
acetylsalicylic va aspirin. Theo truyén théng, nhimg cdy ndy dugc st dung dé diéu trj cée chimg
dau nhtic co xwong khdp, viém vfi s6t. Nhiéu nghién ctru da cho thiy kha nang khang ném, khan
khudn [6], (rc ché HIV [7], chéng oxy hoa [8], [9], chéng ung thu [10]. Salicin 13 mot chat
chuyén héa c6 hoat tinh duge 1y chinh trong Liéu va thity phén trong dudng tiéu hoa dé tao thanh
rugu salicyl va D-glucose. Sau khi hép thy, chit ndy bi oxy héa thanh axit salicylic, mét loai
thuéc c6 hoat tinh trc ché cyclooxygenase (COX L, 1) [11]. Nhiéu nghién ciru trude day da danh
gi4 hoat tinh khang khuén ctla cdy Lidu va céc thanh phén tich cye trong chiét xuit ctia ching
chéng lai cdc loai vi khufn khdc nhau nhw Pseudomonas eruginosa, Escherichia coli,
Staphylococcus aureus va Bacillus subtilis, vi khuan hinh thanh mang sinh hoc nha khoa
(Streptococcus mutans va Lactobacillus) va Salmonella enterica. M6t nghién ciru ghn ddy da chi
ra ring, chiét xut v6 thén va hoa cua . ."errasperma Roxb. c6 kha niang khéng lai P. eruginosa.
Ca hai chét chiét xuét ddu trc ché sur phat trién ctia vi khudn P. eruginosa & mirc 40 mg/ml [6]. Sir
dyng cac phuong phép khéc nhau, cac nha khoa hoc @4 chimg minh dugc kha nang khang ném
cia cdy Lidu véi cdc ching nhw Candida guilliermondii, C. glabrata, C. parapsilosis va
Fusarium oxysporum [1].

Trong nghién ctru ndy, cao chiét Lidu dugc xéc dinh hoat tinh khang khuédn, hoat tinh oxy hoa
nhim g6p phén cho thiy tiém ning str dung cao Lidu trong y dugec.

2. Phuong phap nghién ciiu
2.1. Vit liéu

L4 Liéu duge thu héi tai phudng Quang Trung, thanh phd Thai Nguyén trong théng 05/2022.
Cay Liéu duge dinh danh béi PGS. TS. S§ Danh Thutmg, khoa Sinh hoc, trudng Dai hoc Su

pham, Pai hoc Théi Nguyén. Sau khi thu hai, 14 Liéu dugc rira sach cit nho, sdy kho ¢ nhiét do
50°C trong 72 gity dé tao cao chiét,
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NGHIEN C(YU CAU TAO GIAI PHAU VA MOT S6 HOAT TiNH SINH HOC
CAO CHIET CAY HUWONG PHU (Cyperus rotundus L.)

Hoang Phi Hiép™*, Nguyén Thi Thu Hat, Hoa‘mg Huyén Trangz, Tran Thi Hong?,
Pham Thj Thanh Nhan?, Nguyén Thj Thu Ngat, Vii Thi Thu Thuy?, Chu Hoang Méu!

T6m tit: Hrong phu 1a mét loai thdo dwgc dwoc siv dung rong rdi & nhiu noi
trén thé gi¢i. Hwong phu dwoc siv dungtrong y hoc ¢d truye de
tdy giun sén, loi tiéu, s6t va cic bénh vé

héng viém, chén chdng oxy héa,...
Nghlen cltu nay cung cap dit liéu v& ré va thanh phén héa
hoc ct
e a-amylase
ré d8u c6 kiéu bé
mach ddc dién hinh clia cAy Mot 14 mim.  xdcdi hdw trong cao chiét
ethanol cay phu cé cic hop chdt  fla n va
alkaloid. do
ug/mL do S. aureus, P. aeruginosa  E. coli.
: A. flavus, A, brasiliensis  C. albicans,
. 0 50 pg/mL.
h &c ché enzyme a-amylase  gia triIC50 la 17 5 pg/mL, két qua nay
so véi déi chim (Acarbose).
Tir khoéa:
, trc ché e a-amylase.

1. DAT VAN DE

Cao chiét va thanh phin ho4 hoc cao chiét thio dugc dang dugc nghlen ctru rfng rai
dé x4c dinh céc téc dyng dugc 1y clia chung Py la nhitng co s& dé sir dung higu qué céc
chat chiét xudt tir thao dugc trong didu trj cdc bénh lién quan ma it gdy tdc dung phu
(Kandikattu va cs., 2022). Trong céc loai théo dugrc, Hucmg phu 3 dugc sir dung tir 1au
nhu mét loai dugc ligu truyen théng trong nén y hoc ¢ truyén ctia nhan' dén ta. Huong
phu hay eon goi 14 ¢6 gau hofic ¢6 ¢, danh phap khoa hoc 13 Cyperus rotundus. Hm:mg
phu 3 mdt lodi c6 sdng lau nim, cao tﬂr 20-60 cm. Sinh san thong qua thén 1€ vi ci. Than
18 phat trién thanh cti, mau ndu thdm hay niu den c6 nhidu a6t vA c6 léng, chén su dudi
dét. Tiy thudc vio trang thdi dt ma ci phat trién to hay nhé. Tai céc ving ven bién, dét
thudmg x0p, pha cét hodc cat cay Huong phy phét trién to, mp, dai hon va be 14 sinh
trudmg cao hon. Nguoge lai tai cdc vung nti cao, ddng bang, noi dat chit thi cdy Huong
phy phat trién kém hon, véi cu nhé 14 thép (Pham, 1999),

! Truomg Pai hoe Sur pham, Dai hoc Théi Nguyén
2 Trudmg THPT Ly Nam Dé
* Email: hiephoangphu@tnue.edu.vn
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ARTICLE INFO ABSTRACT

Received: 05/01/2022 Portulaca oleracea is a vegetable that grows in wet wild places in our
s = country, Portulaca oleracea contains many proteins, sterols, carotenoids
Revised: 18/4/2022 and polysaccharides. Furthermore, it has many vitamins (A, C, E, and

Published: 18/4/2022 some B-complexes) and minerals (Ca, Fe, Mn, P, and Se). So, Portulaca
oleracea is used as food but also as a medicine. In traditional medicine,

KEYWORDS Portulaca oleracea is used as a medicine for diarrhea, acne, diuretic, and
deworming. In this study, Portulaca oleracea extract was used to

Portulaca oleracea chemical composition determination by color reaction and evaluate
Ethanol extract antibacterial activity, After reflux extraction, 90 g of ethanol extract and

30 g of dichloromethane extract were collected. The results show that the
ethanol extracts and dichloromethane extract of Portulaca oleracea have
phenolic, alkaloid, flavonoid, steroid groups. Alcohol and
Antibacterial dichloromethane extracts of Porfulaca oleracea have strong antibacterial
ability, in which dichloromethane extract concentration of 100 mg/mL
has the best bactericidal ability. Research results show the potential of
Portulaca oleracea to replace antibiotics in human disease prevention.

DANH GIA HOAT TiNH KHANG KHUAN CUA CAO CHIET RAU SAM
(PORTULACA OLERACEA) THU TAI THAI NGUYEN

Dicloromethan extract
Biological activity

Hoang Phii Higp', Hoang Thu Théo?, B3 Manh Son?, Nguyén Trong Tan? Nguyén Phi Hung?,
Pham Viin Khang!'

"Trieong Bai hoe Sw pham - PH Thdi Nguyén, *Triwong THPT Luong Ngoc Quyén

*Triomg Pai hoc Khoa hoc - DH Thdi Nguyén

THONG TIN BAI BAO TOM TAT

Ngay nhin bai: 05/01/2022 Rau sam (P. oleracea) la loai rau moc hoang & khﬁp nhimng noi am
N ien: 18/4/2 udt cia nude ta, Trong Rau sam c6 chira nhiéu protein, sterol
gdy hodn thifn: 18/4/2022 carotenoid va polysaccharid. Nhiéu loai vitamin (A, C, E va mot sb

Ngay diing: 18/4/2022 phirc-B) va khoang chit (Ca, Fe, Mn, P va Se). Vi vy, Rau sam

khong chi durge sir dung 1am thire &n ma con diing nhu mét vj thube.

TU KHOA Trong dén gian, Rau sam lam thude chita bénh ly truc tring, gid nat
dép mun nh()t lam thube loi tiéu, tdy giun kim. Trong nghién ctu

Rau sam ndy, cao chiét Rau sam dugc xidc dinh thanh phén hod hoc va danh
Cao chiét ethanol gi4 hoat tinh khang khufn. Bing phuong phép chiét hoi luu da thu

duge 90 g cao ethanol va 30 g cao dichloromethane. Két qua cho théy

@i xac dinh dugce trong cao chiét ethanol va cao dichloromethane cua

cdy Rau sam déu c6 cdic nhém phenolic, alkaloid, flavonoid,

Khang khudn coumarin, steroid. Cao chiét ethanol va dicloromethan Rau sam c6
kha ning khang khudn manh, trong d6 €ao chlét dicloromethan ndng
d9 100 mg/mL ¢6 kha ning diét khuén t6t nhét. Két qua nghién ciru
cho thdy tiém niéing ctia cdly Rau sam c6 thé thay thé khéng sinh trong
phong tri bénh do vi khudn giy ra & ngudi,

DOL: https:/doi.org/10.34238/tnu-jst.5426

Cao chiét dicloromethan
Hoat tinh sinh hoc
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BANH GIA HOAT TiNH KHANG KHUAN v;\ NAM CUA m‘m HOP CAO
| CHIET ’I‘U' KIM NGAN HOA, m.r GAC vA TRAU KIIC)NG :

Hoéng I’hu Hlép 'I‘ran Thl H{:mg ',
' ' Hoa‘mb Hé- Nguycn Vin Man113, Pham Vian Kh'mg

ol f:)gu hpc Sn- pham, Bai hoc Thar Nguym .
¢ Turm:g .le Ih(mg IRIS Thm Nguym :
: Dm hoc Hq Long =

Emml Inenhoanmhu(fﬂtnue cdu vn. k]iallanv( ﬁmuc cdu v
Tﬁm t%t R e e e
Kim ngan hoa, trau ldlong vé lnt géc 1A 11111rng Lhao du::!c d:i dquc str dung trong_ L

o cﬁc béu lhuéc dong y dé didu trj cdc bénh ngofu da do vi khuﬁn va nam gﬁy nén, Trong
nghlen ¢lru nay. cao chiét cua Kim ngdn hoa, trau khong va hat gdc dugc danh gl‘i hoat tinh

e khang khuﬁn vi khang nﬁm Tir 3kg kim ngan hoa, Skg 14 1 trau khong, 2kg. hat Bd'-f thu duge

- ';200g cao kim ng{m 60g cao trdu khong va 22Gg cao hat gac Két qua cho thdy ca 3 loai cao

~ chiét déu 0 tae dung khdng cdic lodi vi Khudn kiém dmh t6t, kha ning khdng khuan phy
~ thuge vao nong d0 st dung, Trong 6, cao chiét tir hat géc ¢6 kha niing khing khuan manh

nhét, tiép dén 1a kim ngan hoa va triu khong & Lat cit edie ndng do. So v6i khing sinh, khi
- -n:mg, khéng khudn clia cao chiét ctia kim ngdn, gic, triu khong la trong duong. Hon hop '
~ cde logi cao chlet déu ¢b kha nang khing Kkhuén, trong d6 ndng dé 50 p:,/mL hén ht:rp cao

o __lt}ng,  hat gle ; tlau khéng kim ngln (11 1¢ 5:3 : 2) ¢6 khd ning khang khudn, kimng nim
- !ct nh 4t 50 v6i cde uong do cua fimg l(}@t cao chlet va clia cdc loai cao. tomg s khic.

Tir khoa: hgt bdi., kl}él}g khudn, khangndm kim ngan hoa, tru khong.

i b 0161 thu;u i

Bz,nh ny:)&l (la hay ubn }i_.,(,)l 1‘1 b-t,nh cla lidu, diy la nhung bt,:nh gdy ra do moi irumw
aeng bi 6 nhiém, tir dong v‘it ChL d6 in ucng,, k]umg hUp Iy va mqﬂ trong nhiing ng,uym '
nhan chinh gay nén cdc bénh ngodi da 1hlr0'm, do vi khuén hofic nam gay nén. Mot so bénh
-ngodi da pho blcn & Viét Nam do vi khudn, num ;,dy ra nhu hftc lao, lung bcn nam ke, nim
méng... [1]. & y _ e o
: Thube boi dieu tri ngoﬁl da rét plmng phu, da dan&, va ¢ nguén gbe vo co (Lnn loai,
1'1‘1].10! kim loal i kim vix chce dan mmt ctia chung nhu cdc omt axlt), hiru co (-.aic ch.:t béo,

~ chatthom, aldehyde, aceton, phcnol axit...), cde chéit thio méc, cde chit tdng hqp biin tong

: hf.’p Str dung, thao duge trong dluu tri cac bmh ngoai da dﬂng nhmg:, lq: nhi¢u illt,u qua, it
¢ tdC dyung phy khéng mong mudn [2].

T lau kim ngan hoa, triu khong va h.u i_.,au. li nlu‘tng Ihz’lo le;rc da dtr(;n, sit dung

T'Lr Quang 'I‘rung . B5 Duy Th{mgz, Dhng Th;

trong cic bfu timoc dong y de c’hcu {u cae bgnh ng(m} Llﬂ nlm hﬁc lﬁo, nam . Kimngin hoa



CONG NGHE GEN VA PROTEIN

PAC BPIEM TRINH TU BOAN GEN matK VA rbcL. CUA CAY VU BO
(Ficus simplicissima LOUR.)

Hoang Phu Hiép, Vi Van Trung, Luc Van Dwong, Nguyén Thj Thu Ha, Vi Thj Thu Thay’, Chu Hoang Mau
Trwdng Bai hoc Sw pham - Dai hoc Théai Nguyén

TOM TAT

Céy Vi bo (Ficus simplicissima Lour.) hay con goi 1a Thd hoang ky, Vi bo sé, Vi chd, Vi lon, Ngai phin, Sung
ba thity. F. simplicissima. 1a 1 trong khoing 850 loi thude chi Da d& (Ficus). Cic bd phén cia cay Vit bd dugc sir
dung lam thudc bao gf‘:m ré, nhwra, thin va 1. Ciy Via bd thuong dugce sir dung dé chita cac bénh nhu phong thap
t& bai, ho do lao phé quan, ra md hoi trom, mét moi chan tay, viém gan, phu nit sau sinh khéng c6 sita. O Viét
Nam, céy duge goi 2 Vi bo ¢6 nhiéu loai khac nhau, vi vay, viéc sit dung ma vach DNA dé hd trg dinh danh cay
Vi1 bo 14 cén thiét. Trong nghién ctru ndy, trinh tr doan gen matK va rbel cia cdy Vi bd duoe xdce dinh. Két qua
cho théy, doan gen matK ¢6 kich thude 778 nucleotide va doan gen rbel ¢6 kich thude 602 nucleotide. So sanh
hai doan gene matK va rbel bing BLAST trén NCBI d& cho thiy d6 twong ddng & mirc trén 99% véi céc trinh tyr
gen matK va rbel thudce chi Fieus. Khodng cach trung binh giita cdc miu dugc xdc dinh bing phin mém MEGAX
14 0,231%. Céy phat sinh ching loai duge xay dyung duya trén trinh ty doan gen matK va rbel bing phuong phép
Maximum Parsimony véi gid tri bootstrap 13p lai 1000 d3 cho thiy dugc sy khac bidt & mirc dudi loai voi hé s6
bootstrap trong khoang 46 - 71.

Tir khoa: Céay duge liéu, ma vach DNA, matK, rbel., Vi bo.

MO BAU

Cay VU bd hay cdn goi 1a Thé hoang ky, Vi bd sé&, Vi ché, VU lgn, Ngai phin, Sung ba thay,... thudc chi Da dé hay
cdn goi la chi Sung (Ficus), ho DAu tdm (Moraceae). Cac bé phan clia cay Vi ba duge st dung lam thude bao gdom
ré, nhua, than va 14. Céc bai thube sir dung nguyén liéu 1a VU bd thwing chiva phong thép té bai, ho do lao phé
quan, ra mo héi trom, mét mai chan tay, viém gan, phy niv sau sinh khéng c6 sia [1].... Trén thé gi6i da co mat sé
nghién cdu vé chi Ficus. Trong nghién ctu clia Lepcha va Shama nam 2021, tac gia da xac dinh duoc 36 trong 115
loai c6 & Sikkim, An D§. T4c gia cling da dé cép t6i vai trd cua chi Ficus trong doi séng clia ngudi dan trong cac linh
vuc nhu thao dugc chiva bénh, thire &n chan nuéi,... [2]. O Viét Nam, nam 2014, Nguyn Thi Tam va cs. nghién cteu
thanh céng vé viéc nhan gidng in vitro cy VU bo [3]. Vi Thi Thu Thiy va cs. (2022) ciing dd mé ta xéc dinh va md ta
dugc cac dac diém vé hinh théi, gidi phdu co quan dinh dwéng, xac dinh kha ning khang mét sé vi khuén gay bénh
ctia dich chiét ethanol tir ré cay Vi bo [4]. Céc nghién ctu vé cdy Vu bd cho thay cay cé nhidu loai [1-2]. Vi vay, viéc
st dung ma vach DNA @& phan loai cay VU bd 14 can thiét. M& vach DNA 1a mét doan gen ngan, chuén duoc sir dung
dé dinh danh cac loai sinh vat chwra biét bang phwong phap so sanh véi trinh tw DNA ctia ngan hang gen. O thuc vat,
médt s& gen da dwoc st dung diing cho phan loai nhw gen matk, rbel, rpoB, rpoCH... Trong d6, gen matK va rbel 13
mét trong cac gen dwgc st dung lam mé vach cho nhidu loai thuc vat [5]-{7]... Ndm 2009, Kress va dtg da nghién
ciu str dung ma vach DNA dé phan loai 296 lodi thude cay than gé, than byi trén ddo Barro Colorado, Panama. Mudi
loai Ficus da dugc xéc dinh quan hé bang matK va tmH-psbA [7]. Bai bao nay cung cap thong tin vé déc diém trinh
tw hai doan gen matK va rbel cla loai Ficus simplicissima L. thu thap tai Thai Nguyén nhdm bd sung trinh ty gen luc
lap cho muc dich phan loai loai Ficus.

NGUYEN LIEU VA PHUONG PHAP
Nguyén liéu
L4 non ctia cay Vi bo (Ficus simplicissima L.) thu thap tai xa Hing Son, huyén Dai Tl, tinh Thai Nguyén dwoc siv

dung lam vat liéu nghién ctru. Mau cay da dwoc xéc dinh va md ta duoc cac dac diém vé hinh thai, giai phau theo
nghién ctru theo nghién clhu tredre day cla Vi Thi Thu Thay va cs. [4].

Tach chiét DNA

Téch chiét va tinh sach DNA téng s6 bang phiong phap CTAB theo Saghai-Maroof va cs. (1984) [8]. Cac bwéc co
ban gém: Riva sach |4 non (dang banh t&) bang nudc cét; Nghién khoang 50-100 mg I4 cho dén dang bét min trong
nitrogen I8ng, bd sung 600 pL dung dich CTAB 2X da ( & 65°C, ddo déu. Thu dich va tiép tuc & dich & 65°C trong
1 gi. Thém 100 pL dung dich Chloroform: Isoamyl alcohal, I manh, ly tam 13,000 vang trong 5 phiit. Hit 500 L
dich trong phia trén chuyén sang 6ng Eppendorf méi, thém 500 pL dung dich Isopropanol dao nhe, U & nhiét do
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CONG NGHE SINH HOC TE BAO

NGHIEN CU*U MOI TRUONG NHAN GIONG /N VITRO CAY BAU NAU
(Aegle marmelos (L.) CORREA)

Hoang Pht Higép", Salackchalpeth Singkonekommavong?, Phonephet Kongmany?,
Tran Thj Héng!, Tir Quang Trung!

'Khoa Sinh hoe, Trwdng Bai hoc Sw pham, Dai hoc Thai Nguyén
2Trwdng Bai hoc Champasak, tinh Champasak, Céng hoa Dan chi nhan déan Lao

TOM TAT

Cay Biu ndu (degle marmelos (L.) CORREA) 12 mot loai thirc &n phd bién tai mot s6 nwée Péng Nam A, cdy
ciing duge biét ti nhu duge liéu tir hang trim ndm qua & khip noi trén thé giGi. Tat ca nhimg bd phan thin, vé,
1&, 14 va qua céy Biu niu déu duoc sir dung trong y hoc ¢b truyén dé hd trg diéu tri cc bénh: bénh tidu duong,
nhiém tring mat, bénh tio bon, rdi loan hd hip, viém khép. Nghién clu ndy di xdc dinh dwge cic moi trudmg
phit hop cho qua trinh nhén nhanh in vitro cdy Bau nau. Hat cdy Bau nau dwoc sit dung lim mau cdy. Méi truomg
MS duge sir dung lam mdi twdng co ban. Hat dugce khir tring bang HgClz 0,1% trong 13 phut cho hiéu qua ki
tring cao, i 16 hat ndy mam dat 89,61%. Cay pht trién tot va tao da chdi & méi truémg MS co ban cé bd sung tb hop
nhém auxin va cytokinin (IBA 0,5 mg/L + Kinetin 1,0 mg/L), chdi cao dat 4,19 chéi, chidu cao chéi 1a 1,34 cm. Chéi
sinh trudng tot: Chdi mép, ld to mau xanh ddm. Méi trudng MS co bin bd sung GA3 0,5 mg/L phti hgp cho kéo dai
chdi, s6 chdi/mAu I3 1,35 chdi va chidu cao chdi 1 2,87 cm. O méi tredng MS co ban ¢6 bd sung TAA 1,0 mg/L cdy
cho r& phét trién manh véi s6 ré/mau dat 0,60 ré/méau va chidu dai ré dat 0,90 cm.

T khoa: Ciy Biu ndu, GA3, IAA, IBA, kinetin, nhan giémg in vitro,

MO PAU

Cay Bau nau (Aegle marmelos (L.) CORREA) thudng dugc gol & An Do 1a Bael (Bilva hodc Bhel), cling dwoc goi
|a tréi méc qua & Bengale, tdo vang pomme d'or,... Cay Bau nu moc nhidu & cac nwdc An Bé, Thai Lan, Lao...
sbng & noi khé rao va cd kha ndng chiu dwng tét véi sy bién doi cla thoi tiét. Cay Bau nau duoc xac dinh co
chiva mot s6 thanh phan chd yéu 1& marmenol, marmin, marmelosin,marmelide, psoralen, alloimperatorin,
rutaretin, scopoletin, aegelin, marmelin, fagarine, anhydromarmelin, limonene, a-phellandrene, axit betulinic,
marmesin, imperatorin, marmelosin, luvangentin va auroptene [1], [2]. Ngoai ra cdn cé céc thanh phan khéc nhuw
tanin (0,985%), riboflavin (0,005%), cac axit hiru co (oxalic, tartaric, axit malic, axit ascorbic),.... va nhidu chat
khac [3]. Theo bdo céo ciia Atul ndm 2012, cdy Bau ndu ch®a nhidu thanh phan nhw alkaloid, terpenoid,
coumarin, phenylpropanoid, tanin, polysaccharide, flavonoid [4]. Trong dé nhom alkaloid la nhom nhié.;u hop chat
thir cAp nhéat trong cdy bao gdm ethyl cinnamamide, halforsdinol,... TAt ¢a nhiing bd phén than, vé, ré, 14 va qua
cay Bau nau ddu dwoc st dung trong y hoe cu thé hd tre didu trj cac bénh: bénh tiéu dudng, nhiém tring mat,
bénh téo bén, réi loan hé hap, viém khép,... [5].

Bau nau 1a mét frong nhizng vi thuée quan trong trong y hoc truyén théng clia ngudi An D§. Vi vay, Bau nau la mét
trong nhitng ddi twong nghién cleu t rat 1au cha céc nha khoa hoc An Da. Nam 1981, Arya va cong su da nghién
ctru hinh thanh va phét trién cda mo seo cay Bau nau trén mdi trwding MS co ban cb bd sung kich thich sinh trudng.
Tir céc t& bao md mém va vd than cay, mo seo duoc tao thanh. Cac chdi duoc duy trl va phat trién trong méi
trwéng MS c6 bd sung kinetin ndng d6 tir 2,5-5,0 mg/L va NAA ndng d6 0-0,5 mgfL([)B]. St dyng méi trwdng MS co
ban bo sung 2,5 mg/L BAP va 1,0 mg/L IAA, Ajithkumar va cong st @3 tai sinh choi cay BAu nau sau 7 tuan nudi
cay. Tiép theo céc chdi dwoc cAy trén mai trvong MS bd sung 0,5 mgiL IAA hoac 10 mg/L IBA @é tao ré, ty 1é tao ra
ré 1a 80% [7]. Théng thwdng tir cac doan than sé dwoc st dung 1am mau nghién cu dé tao chdi, la dugc st dung
tao md seo do chdi nach la mét trong nhitng phén téi sinh tét nhét clia cay, bén canh dé chdi ndch dugc bao phii
nén khong bi anh hudng clia cac chat doc trong qua trinh khir triing bé mét. Trong céc chét kich thich sinh truéng,
BAP ndng dd 2 mg/L cho két qua tao chdi t6t nhgt. Néu két hop IAA v&i BAP sé 1am tang sw tao da chdi. Con dé
hinh thanh mé seo thudng két hop nhidu kich thich sinh trwéng auxin va cytokinin [8].

Ngoai nhiing gi4 trj vé y hoc, cdy Bau nau dugce biét toi la mot nguyén ligu quan trong trong ché bién thye pham
cong nghiép va la ngudn nguyén liéu dé chiét xuat nhiéu hop chat thao dwoc dwge st dung trong nhigu linh vipc
[9]. Do vira la dwoc ligu, vira la nguyén liéu cho ché bién thwe phdm cho nén hién nay, nhu cu nguén nguyén
liéu vé c8y BAu nau dang ngay cang tang cao. Chinh vi vay, dé tao ra ngudn giéng dap (ng dwoc nhu ciu cla
ngudi dan vé ngudn giéng cay BAu nau can &p dung cac phwrong phap nhan giéng méi nhw céng nghé nuéi cay
in vitro. Trong nghién cteu nay, chiing toi tién hanh nghién ciru tng dyng nudi cdy mé té bao thuc vat d& nhan
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CHARACTERIZATION OF atpB-rbcL AND trnlL DNA SEQUENCES OF Hoya lockii
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Hoya lockii is endemic to Viet Nam and currently endangered. Hoya
lockii is one of the plants used as ornamental plants as well as
medicinal plants. The classification of plants is usually based on
morphological characteristics and DNA barcodings such as matk,
ITS, rpoCl,... Molecular characteristics are necessary for studying the
molecular taxonomy of each species, Therefore, additional molecular
sequences are needed to find the most specific markers for each
species. In this study, the gene sequences afpB-rbel and trnl in
chloroplasts were isolated from samples of Hoya lockii . The obtained
atpB-rbeL gene sequence has a size of 713 nucleotides and the frnl
gene has a size of 524 nucleotides. Sequences with high similarity
when analyzed by Blast with sequences of the same genus have been
published. Both amplified DNA of the two regions rbel and frnL
were used to construct the phylogenetic tree.

PAC PIEM TRINH TU GEN atpB-rbcL VA trnL CUA CAM CU LQC (Hoya lockii)

Hoang Phi Hiép'", Dwong Thj Bich Hudng?, Tir Quang Trung', Trin Thj Hong'
! Truong Dai hoe St pham - DH Thdi Nguyén
Trudng Pai hoc Cong nghé Thonburi ciia King Monghut

THONG TIN BAI BAO

TOM TAT

Ngay nhiin bai: 31/8/2022
Ngay hoan thign: 04/11/2022
Ngay ding: 23/11/2022

TU KHOA

Cém cii lge
DNA barcoding
Gen rbel

Gen trnl

Phin loai

Céim ci 16¢ 1a loai ddc hitu cia Viét Nam va hién dang c6 nguy co
tuyét ching. Cdm cit 16¢ 14 mét trong nhimg loai duge sir dung lam
cdy canh cling nhu cdy duge liéu. Viéc phén loai thue vét hién nay
thudng duge dya trén dic diém hinh thai vd DNA barcoding nhu
matK, ITS, rpoCl,... Cac dic diém phan tir 1a cdn thiét cho viée
nghién ctru phan loai phén tir ciia timg loai; vi vdy, cin phai bd sung
cic trinh ty phén tir dé tim ra nhitng marker ddc trung nhét cho timg
loai. Trong nghién ciru nay, trinh tw gen aipB-rbel va tral trong luc
lap d4 dugc phén l4p tir mau céy Cém ci 19c. Trinh ty gen atpB-rbcL
thu dugc ¢6 kich thude 713 nucleotide va gen frul 6 kich thude 524
nucleotide. Céc trinh tyr ¢6 d0 tuong ddng cao véi céc trinh tyr ciing
chi da duge cong bb. Ca hai viing afpB-rbeL va traL dugce st dung dé
xdy dung cdy phat sinh loai.
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1. Giéi thiéu

Tir khi duge phét hién vao nim 2012 dén nay [1], Cém cu 1oc (Hoya lockii) 1a lodi dic hitu
cta Viét Nam va hi¢n dang c6 nguy co tuyét chung Cam clt 1§ 1a mot trong nhiing loai dugce sir
dung lam cdy canh. Hoa Cam cil 1c ¢6 dang khdi ciu trdn, c6 mui thom d& chju va duge nhiéu
ngudi yéu thich. Cém ct 1ge duge coi la loai ddc hitu cia Viét Nam véi tinh trang bao t6n dwoc
dé nghi xem xét 1a rit nguy cép (CR) (theo hudng dén céc hang muc Danh luc d6 ctia JUCN
phién ban 8.1.2010). Loai Cim cl 19c ¢6 hinh dang tuong déi gmng v6i loai Cam cu tén lira
(Hoya mu[nﬁ)!ra), sy khéc nhau co ban nhét gitra 2 loai la mau sic hoa. Vi véy, dé phan bigt loai
Cém ci 1gc véi Com ci tén lira n6i riéng va céc loai Cdm cl khdc n6i chung cén 4p dung thém
phuong phép phan tich ma vach DNA.

Hién nay, cé nhiéu loai DNA barcoding dugc st dung dé phén loai phan tit nhu ITS, matK,
rpoCl,... [2]. Hai trinh ty gen rbel va matK 1a mét trong nhitng DNA barcoding tiéu chuén dang
duge sir dung cho tat ca cic loai cay trdng [3]. Pa 6 nhidu nghién ctru két hctp trmh tw gen rbel
va céc trinh ty ma vach khéac dé phan loai phén tir [4]-[6]. (e} Vlet Nam, di c6 nhidu nhém nghién
ctru st dung gen rbel va trnl dé danh gid dac diém di truyén cia mot s6 loai nhu Son ddo [6],
Béch b [7], Balsams [8]. Tur 2012 dén nay, céc trinh ty DNA barcodmg cdy Cam ci 16¢ duge
cong bd twong di it, trén Genbank chi ¢6 3 trinh ty gen cla loai Cém ct 1§c Ia I7S1 (1Q823005),
psbA-trnH (JQ82300), matK (JQ823006). Trong nghién ciru nay, dic diém trinh ty doan gen
atpB-rbeL va trnl-UUA ctia cdy Cim ¢t 19¢ d dugc xé4c dinh va sir dung nhim b sung trinh tyr
gen luc lap cho mye dich phén loai loai,

2. Vit liéu va phuong phdp nghién ciru

Vit lidu '

Méu cay Cém ci 1g¢ do phong Cong nghé t& bao thyc vét, khoa Sinh hee, Trudmg Dai hoe Su
pham — Bai hoc Théi nguyén cung cap

Ciip méi siv dung trong nghién citu

Cap mdi duge st dung dé nhan ban doan gen dich 14 fra va rbeL, trinh ty va théng tin vé ciap
mdi duge thé hién ¢ bang 1.

Bang 1. Trinh tw méi nghién ciru

Tén moi Trinh ty moi Nhiét dé) Kich thwée Tham khio
gin moi dy kién

trnL-F 3'- CGAAATCGGTAGACGCTACG -3° Taberlet va cOng

trnl-R 5’- GGGGATAGAGGGACTTGAAC -3’ 34°C 700 bp sur (1991) [9]
atpB 5’- ACATCTAGTACCGGACCAATGA-¥Y 50°C 500 bp Janssens va cing
rbel 5'- AACACCAGCTTTGAATCCAA-3’ su (2006) [10]
Phuong phap
Tdch chiét DNA téng sé

DNA tdng sé duge tach chiét tir mé 14 non tuoi theo quy trinh clia kit DNeasy Plant Mini Kit
hing QlaGen

Kiém tra san pkam DNA sau tdch chiét

DNA tdng s ctia mAu sau khi tach chiét dugc dién di trén gel agarose 1%, trong dém TBE
1X, & hiéu dién thé 90V. Néng do va d¢ tinh sach clia DNA tdng sb duge kiém tra qua phuong
phép do quang phd hﬁp phu & budc séng 260 va 280 nm. Pha loing 100 lan (Sp.l mau + 450 pl
nwée), méi mau do ba 14n va gid tri trung binh cua ba l4n do duge lay lam két qua cudi cing. Do
tinh sach ctia mau thé hién qua thong sé A260/280 (1,6-2,0 dugc coi la miu tinh sach).

Nhdn gen baing ky thudt PCR va kiém tra DNA trén gel agarose

Phén mg PCR dugc tién hanh véi cdp mdi dzc hiéu trong 25 pl bao gdm: master mix (2X-
Thermo Fisher Scientific) — 12,5 pl, mdi xudi (10 pmol/ul) - 1,0 pl, mdi nguge (10 pmol/pl) - 1,0
pl, DNA khuén (10 ng/pl) - 0,5 pl, H2O - 10 pl. Chu trinh nhiét cho gen frnL: 94°C/4 phut; lap lai
35 chu ki véi (94°C/30 gidy, 54°C/40 gidy, 72°C/40 gidy); 72°C/10 phut va gitt & 4°C. Chu trinh
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