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ARTICLE INFO ABSTRACT
Received: 27/11/2023 This study aims to !dentify Cassia _plant samples collected in Thai Nguyen
based on morphological and anatomical analysis methods and the support of
Revised: 05/3/2024 chloroplast DNA barcoding. The Cassia fistula sample collected in Thai

Nguyen has a woody trunk to 15m tall and many branches; leaves are
compound, 20-40 cm long, broadly ovate or ovate-oblong with a pointed tip.
Racemes axillary, 20-60 cm, many flowered. Pedicels 3-5 cm, slender. Sepals
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KEYWORDS narrowly ovate, reflexed at anthesis. Petals are golden yellow, broadly ovate,
subequal, and shortly clawed. Stamens 10, three long with curved filaments 3-4
Cassia fistula cm, anthers about 5 mm long, exceeding petals, four short with straight

. filaments 6-10 mm, reduced stamens with minute anthers. Ovary stalked,
matK gene region strigulose, stigma small. The fruit is bean-shaped, blackish brown, dark brown
Plant microsurgery when ripe, 30-60 cm long, 2-2.5 cm in diameter. Each fruit has many seeds,

separated by septa. Seeds are oval, flat, and shiny brown. Microscopic
Plant_mc?rpho_lc?gy_ specimens of the leaves and stems of the Cassia reveal the following parts:
Species identification epidermis, thick tissue, soft tissue, hard tissue, phloem, xylem, and gut.
The matK gene region was amplified by PCR from young leaves of
the Cassia sample with a size of 816 nucleotides. Phylogenetic analysis based
on the sequence of the matK gene region shows that the Cassia sample collected
in Thai Nguyen is in the same group as the C. fistula species with code
MG737426.1 on GenBank with the bootstrap coefficient of 98%. The
morphological, anatomical and sequence data of the matK gene region are the
basis for determining that the Cassia sample collected in Thai Nguyen belongs
to the C. fistula species.
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THONG TIN BAI BAO TOM TAT

Ngay nhén bai: 27/11/2023 Muc tiéu cia nghién ciru ndy 1a dinh danh mau cay mudng Hoang yen thu tai Thai
Nguyén dya trén phuong phap phan tich hinh théi, giai phau va su hd trg cua ma

Ngay hoan thién: 05/3/2024 vach DNA luc lap. M3u cay muong Hoang yén thu tai Thai Nguyén cé than gd, cao
e dén 15 m, nhiéu canh; l4 kép, dai 20-40 cm, hinh trimg hoic hinh tring — thudn,

Ngay ding: 11/3/2024 chép 14 nhon. Cum hoa moc & néch 14, dai 20-60 cm, gdm nhiéu hoa; cubng hoa
manh, dai 3-5 cm; dai hoa hinh tring hep, gap cong lai khi hoa dd né. Canh hoa

TU KHOA mau vang, hinh trang rong, khong déu, goc céanh hoa cd cu0ng ngan. Nhi 10, gom 3
- - nhi dai 3-4 cm véi chi nhi cong vuot qua canh hoa, bao phén dai c& 5 mm; bbn nhi
Muong Hoang yén ngan dai 6-10 mm véi chi nhi thing; cac nhj con lai tiéu giam chi con cac bao phin

nho. Bau nhuy cé cudng, cong hinh Iudi liém, nim nhuy nho. Qua dang hat dau,

Vng gene matk chin c6 méu nau den, dai 30-60 cm, duong kinh 2-2,5 cm. Mai qua nhicu hat, ngin

Vi phau thyc vat cach nhau boi vach ngan. Hat hinh béu duc, det, mau nau bong. Tiéu ban vi phéu
Hinh thai thuc vat cua la va than cdy muong Hoang yén phét hién rd cac phan biéu bi, md day, mod

o mém, md cing, libe, gd, rugt. Vung gene matk duoc khuéch dai bing phan tng
Dinh danh loai PCR tir I4 non ctia cdy mudng Hoang yén co kich thude 816 nucleotide. Phan tich

phaét sinh loai dua trén trinh tu ving gene matK cho thay mau mudng Hoang yén thu
tai Thai Nguyén cung nhém vi loai C. fistula (méd so MG737426.1 trén GenBank),
hé s6 bootrapt Ia 98%. Két hop dit liéu hinh thai, giai phau va trinh tw ving gene
matK c6 thé thdy mau mudng Hoang yén thu tai Thai Nguyén thudc loai C. fistula.
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1. Giéi thiéu

Mudng Hoang yen (Cassia fistula L.) la cdy wa sang, moc nhanh, chiu han tét, hoa dep va co
huong thom hap dan [1]. Trong y hoc, muéng Hoang yén da dugc biét c6 tac dung lam thuéc chira
mot s6 bénh nhu xuong khop, tim mach, tuan hoan, tiéu hoa, noi tiét,...[1], [2]. Flavonoid va
antraquinon 1 thanh phan hoa hoc chinh trong la mui“)ng Hoang yén, c6 tac dung khang oxy hoa,
khang viém, khang nim, khang khuan [3], [4]. Nghién ciru duoc tinh 1am sang cua l4 cay 1én mot s6
dong vat cho thay nhiéu két qua quan trong, dic biét 1a kha nang bao vé gan va lam lanh vét thuong
(31, [4]

Hién nay, viéc nhan dién, phan loai cac loai thyc vét noi chung duoc thuc hién thong qua su két
hop giita cac phuong phap truyén théng dua trén dac diém hinh thai véi cac phuong phép hién dai
nhu ma vach DNA [5]-[7]. Phuong phép nay cung cap dit liéu chinh xac, nhanh chong va dang tin
cay dé xac dinh céc loai myc tiéu bang cach dya vao mot viing DNA cy thé. Cac ving gene trong h¢
gene luc lap trong d6 c6 gene matK, c6 mirc do dot bién khac nhau, dya vao mirc do bién ddi trinh ty
nucleotide trong viing gene ¢ thé xac dinh dugc méi quan hé di truyén gitta cac ddi tugng va ¢ thé
nhan dién duoc mau thuc vat ¢ cip do lodi. Maturases 1a enzyme ghép néi céc intron nhém 1. O
thuc vat béc cao, maturase dugc goi la maturase K. Gene ma hoa cho maturase K (matK) nam
trong h¢ geneluc lap, c6 kich thuéc khoang 1550 bp. Nguon gbc, vai trd cua maturases dén nay
van con nhiéu diéu chua sang t6. Su Vang mit cia san pham gene matK dugc cho la c6 lién quan
dén sy tich lily cac ban phién ma tién than cho RNA van chuyén lysine (trnK) [8]. Ving gene
matK ciing duoc dé nghi str dung lam mét trong nhitng m& vach DNA chuan cho dinh danh thyc
vat [9], [10].

Nghién ctiu nay trinh bay két qua phan tich dic diém hinh thai, giai phau va trinh ty ving gene
matK 1am co s& dinh danh mau mudng Hoang yén thu tai Thai Nguyén thudc chi Cassia.

2. Vat li¢u va phwong phap nghién ciu
2.1. Vit ligu

Mau cay muong Hoang yén thu tai thanh phd Thai Nguyén nam 2022 (ki hiéu TN) duoc sir
dung lam vat liéu nghién ctru phan tich dac diém hinh thai, giai phau, phan lap va giai trinh ty
vung gene matK.

2.2. Phwong phdp nghién curu
2.2.1. Phwong phdp lam tiéu ban gidi phau

Ché tao tiéu ban giai phiu cat ngang ré, than, 14 va phén tich dac diém vi phau trong phong thi
nghiém dugc thuc hién theo mo ta cua Hoang Thi San va cong su (2008) [11]. Quan sat tiéu ban
trén kinh hién vi, chup anh va phan tich.

2.2.2. Phuong phap hinh thdi so sanh

Cin ctr vao dic diém ciia mau nghién ctru, dbi chiéu voi cdc tai liéu chuyén khao (Cay co Viét
Nam tap 1 cia Pham Hoang HO, Thyc vat chi Trung Qudc (flora of China) tap 10) dé xac dinh
tén khoa hoc cia loai [12], [13].

2.2.3. Phuwong phap nghién ciru dogn gene matK

Téch chiét DNA tong so: Phuong phap CTAB cua Doyle va cong su (1987) duoc sir dung dé
chiét rit DNA tong s6 tir 150-200 mg 14 non [14]. Hoa tan trong 50 puL nudc cat. Kiém tra DNA
tong so trén gel argarose 0,8%.

Phurong phdp khuéch dai DNA: Nhan ban ving gene matK bang ky thuat PCR véi cap moi
matK-F/matK-R. Trinh tu nucleotide cua méi matK-F: 5°- CCRTCATCTGGAAATCTTGGTT -
3> va mdi matK-R: 5’-GCTRTRATAATGAGAAAGATTTCTGC-3". Poan gene matK duoc
khuéch dai du kién c6 kich thuéc khoang 850 bp.
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PCR dugc thyc hién véi thé tich hdn hop 50 pL, trong d6 c6 2uL DNA tong sé (200 ng), 25
UL MyTaq 2x Bioline, 1 pL véi mdi mdi (20 pmol), bd sung DEPC (ddH,0) du thé tich. Chu
trinh nhiét cia PCR nhan ban doan gene matK la 95°C trong 3 phat, 30 chu ky (95°C - 30 gidy,
60°C - 45 gidy va 72°C - 60 giay), 72°C - 10 phat, gitr ¢ 4°C [15].

2.2.4. Phuong phap phan tich dir ligu

Hinh anh vi phau duoc chup dudi kinh hién vi quang hoc. Phan tich, so sanh trinh ty
nucleotide cua ving gene matK va thiét lap so dd phéat sinh chang loai dua trén trinh ty
nucleotide ciia viing gene nay bing cac phan mém BioEdit, BLAST trong NCBI va MEGAX
theo huéng dan cia Chu Hoang Mau va cong sy (2019) [16].

3. Két qua va thao luan
3.1. Péc diém hinh thai va vi phdu ciia muéng Hoang yén
3.1.1. Déc diém hinh thai

Thai Nguyén la mot tinh trung du mién’ ndi phia Bic cua Viét Nam, co nhiét do trung binh
trong nam tr 21,5 den 23°C. Tai thanh pho Thai Nguyén, nhi¢t do thuong 4m va tuong doi on
dinh. Cay muong Hoang yén tai truong Pai hoc Su pham la cdy trong lam canh trong khudn vién

H|nh 1. Hinh thai cay muong Hoang yén tai truong Pai hoc Sw pham Thai Nguyén
A: Cay muong Hoang yén; B: Than va canh mUOng Hoang yen
C: Lakép muong Hoang yen D: L& don muong Hoang yen

Hmh 1 md ta hinh thai cdy mudng Hoang yen (mau TN). Theo do, cay mu0ng Hoang yén la
cay. g6, than cy hinh tron, c6 vé mau xam, cao dén 15 m. Than chinh 16n, moc thang, trén do6 c6
nhiéu canh. Cum hoa moc thanh chum & nach 14, dai 20 - 60 cm, gdom nhiéu hoa. L4 kép chan vit,
dai 30 - 40 cm; gom 3 - 4 doi 14 chét; mat trén 14 chét mau sang, hinh tring hodc hinh trimg —
thuén, kich thudc 8 - 13 x 4 - 8 cm; 14 non ¢6 16ng to ¢ ca 2 mat, khi gia nhan; goc 14 chét hinh
ném rong; chép 1a nhon.

3.1.2. Bgc diém hinh thai hoa, qua va hat muong Hoang yén

Hoa, qua va hat la co quan ginh san cua thuq szltﬂhat kin. Hoa ludng tinh, sau khi thy tinh dng
thoi véi su hinh thanh hat thi bau nhuy ciing bién doi thanh qua.
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Hinh 2. Hinh thai hoa, qua va hat muong Hoang yén
A: Chum hoa; B: Mét hoa; C: Qua: D: Hat
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Hinh 2 md ta hoa, qua va hat mudng Hoang yén. Theo d6, cuéng hoa manh, nhan va dai 3-5
cm. Pai hinh trang hep, dai 1-1,5 cm, gap cong lai khi hoa da no. Canh hoa mau vang, hinh trang
rong, khong déu, dai 2,5-3,5 cm, goc canh hoa cé cubng ngan. Nhi 10, gom 3 nhi dai 3-4 cm véi
chi nhi cong vuot quéa canh hoa, bao phan dai ¢c& 5 mm; 4 nhi ngan dai 6-10 mm véi chi nhj
thang; cac nhi con lai tiéu giam chi con cac bao phan nho. Bau ¢ cudng, cong hinh ludi liém,
nim nhuy nhé. Qua dang dau, chin c6 mau nau den, dai 30-60 cm, duong kinh 2-2,5 cm. Mai qua
nhiéu hat, ngin cach nhau bai vach ngan; hat hinh bau duc, det, mau nau bong.

3.2. Pic diém gidi phdu cdy muéng Hoang yén

Gan chinh 14, than va ré mu0ng Hoang Yen dugc chon lam tiéu ban va dé phan tich vi phau
(Hinh 3). R& mudng Hoang yen dang ré coc, nam sau dudi 1ong dat. Phan ré cia cly nay mam tur
hat (khoang 3 thang tudi) duoc chon 1am tiéu ban vi phau. Giai phau lat cat ngang cua ré cay
mudng Hoang yén (Hinh 3A), tir ngoai vao trong géom: 1) Ban gém vai ba l6p té bao, hinh chir
nhat (duong kinh theo huéng xuyén tdm nhé hon duong kinh theo huéng tiép tuyén). Vach hoa
ban, bat mau xanh, té bao rdng, khéng noi chat. Cac té bao xép sit nhau, khong chira ra céc
khoang gian bao. Ban khong tham nuéc va gilp bao vé cay. Nhiing té bao vach tham chét ban
chét di tao thanh 16p thu bi ¢ ngoai cung. 2) Tang phat sinh vé gom maot vai 16p té bao séng c6
vach mong, Xep sit nhau, bit mau do. Chuing phan chia theo huéng tlep tuyén, phia ngoai cho ra
cac té bao ban va phla trong cho ra cac te bao Vo lyc. 3) Vo tha cap cau tao chi yéu gém céc té
bao libe. 4) Gb thu Cap gom cac mach g6 va tia gd xép thanh dai lién tuc & phan tru gitra.

Mudng Hoang yen co than gd, rat cung, nén than dang banh teé cua canh cap 4 duoc lya chon
dé 1am tiéu ban vi phau. Trén It cit ngang cau tao so cap than cdy mudng Hoang yén (Hinh 3B)
tir ngoai vao trong gom: 1) Biéu bi gdm mét 16p té bao sdng, xép sit nhau, khdng chia diép luc,
cac té bao kéo dai doc theo than. Té bao biéu bi c6 thé bién ddi thanh 13 khi dé trao d6i véi moi
truong bén ngoai. 2) M6 day gém 1 hoac vai 1op té bao sdng, vach xellulose day bat mau hong,
c6 chirc nang nang d&. 3) Md mém voé khoang 3-5 16p té bao c6 hinh hoi tron canh, kich thudc
I6n. Céc té bao c6 vach mong bang xenlulose va sap xép khong sit nhau. 4) Khdi mé cang gom
cac dam té bao ndi lién nhau vong quanh than cay. 5) Cac té bao cd vach day hoa gd, bat mau
xanh cua thudc nhuom xanh méthylen va thyuc hién chirc ning nang d&. 6) Phan Libe c6 ngudn
gbc so cap, gom nhitng té bao song dwoc hinh thanh tir tang truéc phét sinh. Libe phan héa
huéng tam. 7) Tang truéc phat sinh, gom céc té bao det theo huéng xuyén tam, ¢6 vach mong,
nhudém mau do. Céc té bao tang trugc phat sinh co kha nang phan chia theo huéng tlep tuyén
ngoai (cho libe) va husng tiép tuyen trong (cho go so cap). 8) Gd ¢6 ngudn gdc so cap, gom cac
té bao co kich thudc nho (vach bat mau cua thudc nhuom xanh methylen). Cac té bao gd phan
hoéa li tam. B6 dan ¢ ciu tao so cap cua than cady mudng Hoang yén 1a b6 dan chong chat hé.
Tron Cung la nhitng té bao mo mem rugt h1nh hoi tron, cé kich thudc 16n, ¢ chirc nang du tri.

NN R W N

o

Hinh 3. Hinh dnh It cdt ngang gan chinh 14, than va ré muong Hoang yén duéi kinh hién vi
A: Anh vi phau ré. 1. Ban, 2. Tang phat sinh vé, 3. V6 thir cap, 4. G4 thit cap. B: Anh vi phau than. 1. Biéu
bi, 2. M6 day, 3. Md mém vé, 4. Mo cung, 5. Libe so cd'p, 6. Td‘ng trueée phét sinh, 7. G so cd'p, 8. Mb
mém rugt; C: Anh vi phdu gan chinh 14. 1. Biéu bi, 2. M6 day, 3. Mé mém vé, 4. Mé citng, 5. Libe, 6. G4,
7. M6 mém rugt, 8. B ddn ciia déi ld kem.
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Gan chinh 12 bo phan kéo dai tir cudng 14 dén cudi phién 1a. Gan chinh noi Ién va chia phién la
thanh hai phan twong xung nhau (Hinh 1D). Hinh 3C mo ta dac diém vi phau lat cit ngang gan
chinh cua la muong Hoang yen Gan la chura cac bo dan c6 chirc néang van chuyen nhua. Tiéu ban
vi phau gan chinh la cay mudng Hoang yen c6 thé quan st cau tric lat cat ngang. Biéu bi ngoai
gom cAc té bao c6 kich thudc nho, vach uén cong hon va thyc hién chirc ning bao vé. M6 day gom
vai lop té bao co véach day bang cellulose (nhuém mau do cua thube nhudém carmine). M6 mém
gom 5-7 16p té bao hinh da giac hoi tron, ¢ kich thudc I6n; M6 cang géom nhiéu I6p té bao co véach
day (bat mau xanh métylene) tap trung thanh vong xung quanh va ning d& cho b6 dan. Libe
(phloem) c6 ngudn goc so cap gom cac té bao sdng (bit mau hong cua thu00 nhuom carmine), c6
hinh da gidc, nho, xep sit nhau tao thanh mot vong lién tuc. Gb ¢ nguon ge so cap gom 8-9 16p té
bao chét, bat mau xanh va c6 kich thudc khac nhau. Rudt gom céc té bao md mém.

3.3. Pdc diém trinh tee nucleotide ciza viing gene matK phan Igp tir cdy muéng Hoang yén

DNA tong sb duoc tach chiét tir 14 non cia mau thu thap tai Thai Nguyén theo phuong phép
CTAB c6 ndng d6 1,264 ng/pL, ti 16 A260/A280 dat 1,87 va A260/A230 ¢ muc 1,98. Poan gene
matK duoc khuéch dai tir DNA tong sé cua cdy mudng Hoang yén vai cap moi matK-F/matK-R
¢6 kich thuéc udce tinh khoang 0,85 kb (Hinh 4).

Hinh 4. Hinh dnh dién di kiém tra san pham PCR nhan
bdn doan 'gene matK tir DNA tong sé cua cay muong
Hoang yén.

M: Thang DNA 100 bp cua Hang Dongsheng Biotech;
TN: San pham PCR nhan ban doan gene matK tir DNA
téng s6 cua cdy mudng Hoang yén.

1,2kb —

0,9kb — <« 0,85kb

0,5kb —

San pham PCR duoc tinh sach bang bo kit GeneJET Genomic DNA Purification cua hang
Thermo Fisher va giai trinh ty tu dong trén thiét bi ABI3130xI (hdng Applied Biosystem) tai
cong ty TNHH T&N Biosolution, thanh phé H6 Chi Minh. Mau phan tich vé doan gene matK
ciia Thai Nguyén duoc ky hiéu matK_Cassia_TN, két qua giai trinh ty da xac dinh dugc doan
gene matK c6 816 bp (Hinh 5).

Hinh 5 md ta trinh ty cia 819 nucleotide doan gene matK cia mau cdy mudng Hoang yén thu
thap tai Thai Nguyén va doan gene matK thugc loai C. fistula (MG?37426.1) trén GenBank [17].
Poan gene matK cia mau MG737426.1 duoc lra chon dé so sanh vi két qua xac dinh méi twong
guan 16n nhét bang cach BLAST trén NCBI (Max core dat 1142, tong diém dat 1142, ty I& bao phu
doan gene dat 100% va mirc do twong ddng 100%). Dau cham trén hinh Ia thé hién caa sy giéng
nhau vé nucleotide. Két qua trén hinh 6 ciing cho thiy c6 6 vi tri sai khac, cAc vi tri sai khac d6 1a
58 (C->G), 272 (G->C), 316 (G->C), 606 (G->C), 683 (T->A), 684 (A->T) va 722 (T->A). Ti I¢ sai
khac ve doan gene matK chiém 0,86%. St dung phan mém MEGA X dé phan tich méi quan hé
tuong ddng vé gene matK véi 5 trinh ty c6 ty & bao phu trén 99% khi BLAST trén GenBank [18]-
[21], két qua thé hién trén hinh 6. Phén tich bootstrap duoc thuc hién nham kiém tra tinh chinh xéac
va do tin cay cho tirng nhéanh trong cay tién hoa, dugc biéu dién bang ty 1¢ %. Néu mot nhoém cho
gid tri tir 95% trg 1&n thi nhanh cua nhom nay dugce cho 1a dugc ung hg manh mé [22].
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Hinh 5. Trinh tu nucleotide doan gene matK ciia cdy muong Hoang yén va matK thugc loai C. fistula

i0 20 30 40 50 &0
[ [ S [ VU U (R A (N
GTGTCAGATGTACGAATACCCTACCCTATCCATCTGGAAATCTTGGTTCAAACCCTTCGA
......................................................... G..

T0 an a0 i00 110 120

[ [ S [ VU U (R A (N
TACTGGGTGAAAGATGCCTCTTCTTTTCAT TTATTAAGGCTCTTTCTTTATGAGTATTTT

130 140 180 160 170 180
e T T [P A S (R P I |
AATTGGAATAGGAATAGTCTTATTACTCAAAARBAAT ATTTCTACTTTT

1390 200 210 220 230 240
e T T [P A S (R P I |
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38 — matK- Cassia_TN
o L Cfistula MG737426.1

——  Cfistula MH287275.1
C.grandis JQ587550.1
C.leptophylla KU245651.1
C. fistula KX538531.1

Hinh 6. So do hinh cy md td moi quan hé di truyen cia mau muong Hoang yén TN
dwa trén trinh tir ving gene matkK

Hinh 6 cho thdy, mic du déu co su twong dong vé doan gene matK dat trén 99%, song két
qua phan tich bang phian mém MEGAX véi gié tri bootstrap ciia 1000 lap lai cho thiy c6 su
khac biét cua cAc mau trén cay phat sinh chung loai. Mau mudng Hoang yén TN va loai C. fistula
mang ma s6 MG737426.1 trén GenBank phan bd cing mot nhém véi do tin cay cao, hé sé
bootstrap 12 98%. Nhur vay két hop cac dir liéu vé hinh thai, giai phau va trinh tu gene matK cho
thiy mau mudng Hoang Yén TN thugc loai C. fistula.

4. Két luan

Mau cay muong Hoang yen thu tai Thai Nguyén c6 than gd, hinh tron, vo cay mau xam. Than
chinh 16n, moc thing, cao dén 15 m, ¢6 nhiéu canh. L4 mudng Hoang yén thudc kiéu 14 kép chan
vit, dai 20-40 cm. Hoa moc thanh chiim & nach 14, cac bong hoa moc so le nhau va né khong déu.
MJdi bong hoa déu co dai, trang, bo nhi va bo nhuy. Bo nhi 10. Bau c6 cudng, udn cong hinh ludi
liém, ndm nhuy nhé. Qua dang dau, chin c6 mau nau den, dai 20-60 cm, duong kinh 1,5-2,5 cm.
MJi qua nhiéu hat, ngin cach nhau béi vach ngin; hat hinh bau duc, det, mau nau béng. Céu tao
cat ngang ré phét hién thiy tang ban - tang sinh vo - vo thi cip - gd thtr cip. Cau tao than, gan
chinh 14 c6 biéu bi, md day, mé mém, mé cing, libe, gd, rudt. Ving gene matK dugc khuéch dai
tir cdy muong Hoang yén c6 kich thuéc 816 nucleotide. Mau mudng Hoang yén TN phan bé cing
nhom véi loai C. fistula trén cay phat sinh chung loai véi hé s bootstrap 1a 98%.

Loi cam on

Cong trinh dwoc hoan thanh voi sy hd tro kinh phi cia dé tai cdp Co s¢ ¢6 ma so6 TNUE-
2023-05 do truong Dai hoc Su pham- Pai hoc Thai Nguyén cap.

TAI LIEU THAM KHAO/ REFERENCES

[1] T. L. Do, Vietnamese medicinal plants and medicine taste (in Vietnames). Medical Publishing House,
Hanoi, 2004.

[2] M. Danish, P. Singh, G. Mishra, S. Srivastava, K. K. Jha, and R. L. Khosa, “Cassia fistula Linn.
(Amulthus)- An important medicinal plant: A Review of its traditional uses, phytochemistry and
pharmacological properties,” Scholars Research Library: J. Nat. Prod. Plant Resour., vol. 1, no.1, pp.
101-118, 2011.

[3] K. Shashank and K. P. Abhay, “Chemistry and biological activities of flavonoid: An overview,” The
Scientific World Journal, vol. 2013, 2013, Art. no. 162750.

[4] T. Bhakta, S. Banerjee, S. C. Mandal, T. K. Maity, B. P. Saha, and M. Pal, “Epatoprotective activity of
Cassia fistula leaf extract,” Phytomedicine, vol. 8, no. 3, pp. 220-224, 2001.

[5] H. T. Vu, M. H. Bui, Q. L. Vu, T. D. Nguyen, H. Tran, H. T. Khuat, and L. Le, “Identification of
Vietnamese Paphiopedilum Species Using Vegetative Morphology,” Annual Research & Review in
Biology, vol. 34, pp. 1-14, 2019.

[6] Q. Xu, G. Q. Zhang, Z. J. Liu, and Y. B. Luo, “Two new species of Dendrobium (Orchidaceae:
Epidendroideae) from China: Evidence from morphology and DNA,” Phytotaxa, vol. 174, pp. 129-
143, 2014.

[7]1 T. T. H. Bui, X. A. Duong, H. C. Nguyen, T. A. Ngo, H. G. Dong, M. T. Ho, H. H. Chu, T. T. H. Tran,
H. T. Khuat, and D. K. Tran, “Morphological characteristics and DNA barcoding in bach hop (Lilium
poilanei Gagnep) in Vietnam,” Aust J Crop Sci, vol. 16, pp. 471-478, 2022.

http://jst.tnu.edu.vn 265 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn
https://www.ncbi.nlm.nih.gov/nucleotide/AY730127.1?report=genbank&log$=nucltop&blast_rank=1&RID=8UYF0A5P013

TNU Journal of Science and Technology 229(05): 259 - 266

[8] J. Vogel, T. Hibschmann, T. Bérner, and W. R. Hess, “Splicing and intron-internal RNA editing
of trnK-matK transcripts in barley plastids: support for MatK as an essential splice factor,” JMB, vol.
270, no. 2, pp. 179-187, 1997.

[9] K. Vijayan and C. Tsou, “DNA barcoding in plants: taxonomy in a new perspective,” Curr Sci
(Bangalore), vol. 99, pp. 1530-1541, 2010.

[10] P. M. Hollingsworth, L. L. Forrest, J. L. Spouge, M. Hajibabaei, S. Ratnasingham et al., “DNA
Barcode for Land Plants,” Proc Natl Acad Sci USA, vol. 106, pp. 12794-12797, 20009.

[11] T. S. Hoang and P. N. Nguyen, Plant morphology and anatomy (in Vietnames). University of
Education Publishers, 2008.

[12] H. H. Pham, An lllustrated Flora of Vietnam, vol. 1, Ho Chi Minh City Youth Publishing House,
1999, p. 847.

[13] S. Li et al., “Flora of China (Fabaceae),” vol. 10, 2010. [Online]. Available: https://www. FOC Vol.
10 @ efloras.org. [Accessed Oct. 23, 2023].

[14] J. J. Doyle and J. L. Doyle, “A Rapid DNA isolation procedure for small quantities of fresh leaf
tissue,” Phytochem Bull, vol. 19, pp. 11-15, 1987.

[15] S. Ar. Dev, E. M. Muralidharan, P. Sujanapal, and M. Balasundaran, “Identification of market
adulterants in East Indian sandalwood using DNA barcoding,” Annals of Forest Science, vol. 71, pp.
517-522, 2014.

[16] H. M. Chu, P. H. Hoang, and H. Q. Nguyen, Bioinformatics. Thai Nguyen University Publishing
House, 2019.

[17] B. Divya and P. K. Karanth, “Cassia fistula isolate JD-018 maturase K (matK) gene, partial cds;
chloroplast,” GenBank: MG737426.1. [Online]. Available:
https://www.ncbi.nlm.nih.gov/nuccore/MG737426.1. [Accessed Oct. 23, 2023].

[18] M. Ali, and J. Hussain, “Cassia fistula voucher QRI 506 maturase K (matK) gene, partial cds;
chloroplast,” GenBank: MH287275.1. [Online]. Available: https://www.ncbi.nlm.nih.gov/nuccore/
MH287275.1. [Accessed Oct. 23, 2023].

[19] Biodiversity Institute of Ontario, University of Guelph, Canada “Cassia grandis voucher BioBot00633
maturase K (matK) gene, partialcds; chloroplast”, GenBank: JQ587550.1. [Online] Available:
https://www.ncbi.nIm.nih.gov/nuccore/ JQ587550.1. [Accessed Oct. 23, 2023].

[20] A.S. Conceicao, B. Marazzi, J. G. Rando, A. R. Barbosa, L. P. Queiroz, G. P. Lewis, and A. Bruneau,
“Cassia leptophylla voucher Queiroz 12555 (HUEFS) tRNA-Lys (trnK) gene, intron; and maturase K
(matK) gene, partial cds; chloroplast”. GenBank: KUZ245651.1. [Online] Available:
https://www.ncbi.nlm.nih.gov/nuccore/ KU245651.1. [Accessed Oct. 23, 2023].

[21] A. Bruneau, “Cassia fistula voucher Fougere 5 (MT) trnK gene, partial sequence; and maturase K
(matK) gene, partial cds; chloroplast,” GenBank: KX538531.1. [Online] Available:
https://www.ncbi.nlm.nih.gov/nuccore/ KX538531.1. [Accessed Oct. 23, 2023].

[22] J. Felsenstein, “Confidence limits on phylogenies: An approach using the bootstrap,” Evolution,
vol. 39, pp. 783-791, 1985.

http://jst.tnu.edu.vn 266 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn
file:///D:/_2023_Doc/2023_JST/Dropbox/On_Going/229(05)%20NLSY/02.%20HOAN%20TAT%20BONG/vol.%20270,%20no.%202
file:///D:/_2023_Doc/2023_JST/Dropbox/On_Going/229(05)%20NLSY/02.%20HOAN%20TAT%20BONG/vol.%20270,%20no.%202
https://www/
http://www.efloras.org/volume_page.aspx?volume_id=2010&flora_id=2
http://www.efloras.org/volume_page.aspx?volume_id=2010&flora_id=2
https://www.ncbi.nlm.nih.gov/nuccore/MG737426.1

