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TOM TAT

Cdy duorc liéu la thanh phan thiét yéu trong cdc san phdm chdm sdc sirc khde
tw nhién va rét duoc ngudi tiéu ding wa chudng. Tuy nhién, tinh trang thiéu
hut nguén cung trong nwdc dén dén viéc lwu hanh duwoc liéu khéng ré ngudn

Théng tin chung: géc, kém chdt lwong trén thj trudng, gdy dnh huwdng nghiém trong dén uy tin
Ngay nhén bai: 20/12/2024 sdn phém va thuwong hiéu. Trudc thue trang nay, viéc gidm dinh va truy xudt
Ngay phdn bién: 23/01/2025 ngudn goc cdy duoc liéu trd nén vé cling quan trong dé dédm bdo chét lwong

Ngay quyét dinh ddng: 03/03/2025  va tinh minh bach. Nghién citru nay dé tién hanh gidm dinh ba lodi cdy duoc
liéu la Hwong nhu tréng, Tia td va Sé chanh béng cdch si¥ dung cdc chi thi DNA
md vach (rbcl, trnH — psbA va ITS2). Két qué phén tich tw nucleotide, khi so
sdnh vdi co sé dir liéu GenBank, cho thdy cdc méu Huong nhu tréng (Ocimum
gratissimum), Tia té (Perilla frutescens) va SG chanh (Cymbopogon citratus) cé
mtrec dé twong déng tir 99,44% dén 100%. Trinh ty nucleotide viing gen rbcl
cta ba lodi ndy dé duoc ddng ky trén GenBank vdi cdc md sé lan luot la

Tir khéa: PQ120591, PQ120592 va PQ120593; viung gen trnH-psbA la PQ120594,
Cdy duoc liéu, DNA md vach, PQ120595, PQ120596; va vung gen ITS2 la PQ143346, PQ143347, PQ143348.
ITS2, rbcL, trnH-psbA. Nghién ctru ndy khéng chi cung cdp co sé khoa hoc dé xdc dinh giéng cdy duoc

liéu c6 gid tri kinh té, ma con hé tro phdt trién viing chuyén canh bén viing, tir
d6 dém bdo ngudén cung chét lwong cao va khé néng truy xudt ngudn géc cho
thi truong.

ABSTRACT

Medicinal plants are key ingredients in natural health care products, highly
valued by consumers. However, the shortage of domestic supply often leads
to the circulation of medicinal plants with unknown origins and dubious
quality, seriously affecting the reputation of products and brands. Given this,

Keywords: N the identification and traceability of medicinal plants’ origins are crucial for
DNA barcode, ITS2, medicinal ensuring quality and transparency. This study identified three medicinal
plants, rbct, trnH-psbA. plants, namely Lemon basil (Ocimum gratissimum), Perilla (Perilla frutescens)

and Lemongrass (Cymbopogon citratus) using DNA barcode markers (rbcL,
trnH — psbA and ITS2). The results of nucleotide sequence analysis, compared
with the GenBank database, revealed 99.44% to 100% similarity for all
samples. The nucleotide sequences for the rbcL gene region of these three
species are deposited on GenBank (PQ120591, PQ120592 and PQ120593);
trnH-psbA (PQ120594, PQ120595, PQ120596); and ITS2 (PQ143346,
PQ143347, PQ143348). This study provides a scientific basis for identifying
economically valuable medicinal plant varieties and supports the development
of sustainable specialized cultivation areas, ensuring high-quality, traceable
supply for the market.
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1. DAT VAN BE

Hién nay, cac san pham chiam soc sirc khde
c6 ngudn gbc thdo duoc rat dugc ngudi tiéu
dung quan tam do ty & méc cac van dé sic
khde ngay cang ting va st dung “san pham
duoc liéu thién nhién” trd thanh xu huéng lam
dep méi dugc nhiéu gia dinh yéu thich, danh
gia rat tich cuc. Cac san phdm chim séc sirc
khoe tir thao duoc khdng chira cac thanh phan
nhan tao, huong liéu, chat bao quan nén phu
hop véi sinh Iy cla co thé, it gdy tac dung phu,
than thién véi mdi tredng, dam bao chdm soc
sic dep di dai véi phat trién bén virtng. M3t
khac, Viét Nam lai la nwdc co didu kién tw nhién
thuan loi dé d& dang trdng, canh tac va san xuét
ngudn duoc liéu da dang, ¢ gia tri kinh té cao.
Viét Nam chi con 260 loai cay duoc liéu cé thé
khai thac tu nhién, trong khi c6 trén 5000 loai
cay duoc liéu va ndm cé thé dung 1am thubc d3
duwoc tim thay [1, 2]. Chinh sach quy hoach 7
vung sinh thai phat trién duoc liéu trén cd nudc
clia nganh y t& d3 thuc dy viéc nubi trdng va
phat trién vung chuyén canh cay duwoc liéu trén
dién réng. Do do, ngudn gbc va chit luong
gibng dé xay dwng cac vung chuyén canh cady
duoc liéu 1a vd cling quan trong. Co gibng tbt,
ngudn gbc rd rang va dé truy xuat ngudn gbc la
co s& dé cac viing trong chuyén canh cay duoc
liéu cung cdp nhirng san phém co6 chat luong,
duoc kiém soat ra ngoai thi trudng.

TUr nhitng van dé trén cho thay viéc giam
dinh va truy xuat ngudn gbc cac loai cay duoc
liu c6 gia tri kinh té 13 r&t can thiét. O'ng dung
khoa hoc hién dai trong phan tich DNA dé giam
dinh hay dinh danh, nhan dién cac loai da dwoc
cédng nhan va sé trd thanh phwong tién hitu ich
cho cac nha quan ly, nha khoa hoc trong linh
vuc kiém tra, gidm sat, danh gia cay duoc liéu.
B& chi thi DNA ma vach cho cac loai cdy duoc
liéu s& cung cap ngudn dit lieu quan trong vé
viéc st dung chi thi DNA m3 vach nao dé giam
dinh hiéu qua cho tirng loai cdy duwoc liéu, cung
cAp bd co s& dit liéu vé DNA m3 vach chudn cua
cac loai cay duoc liéu 1am db6i chirng. Dong thoi,
tao nén tang cho cac co quan quan Iy, cac nha
khoa hoc tiép tuc xay dung va cip nhat thém
nhirng chi thi DNA ma vach md&i cho hang ngan

loai cay duoc liéu co gia tri tai Viét Nam.

DNA m3 vach trén déi tuong thuc vat da
duoc cong bd tuong dbi nhidu vai cac trinh tu
nhuw matK, rbcl, trnH-psbA, ITS, ITS1, ITS2, trnL-
trnF... rbcL va trnH-psbA 13 hai trinh ty nam
trong hé gen luc lap, trong d6 CBOL da coéng
nhan rbcl |a mét trong nhirng trinh ty gen tiém
nang nhat cho cac nghién ciru DNA m3 vach &
thuc vat [3]. Tuy nhién, do kha nang phan biét
loai thap, nén hau hét cdc nhém déu cho rang
nén st dung két hop rbcl védi cac vdi cac chi thi
DNA ma vach khac, vi du nhvw matK |a hai locus
ma vach chuan cho thuc vat [4-6]. Trinh tv
trnH-psbA c6 kich thuwdc trung binh khoang 450
bp, nhung thay déi tir 296 dén 1120 bp, trnH-
psbA dugc chirng minh la cé kha ndng xac dinh
loai cao. Trong nhiéu nghién clru gan day da dé
xuat viéc st dung trnH-psbA nhu chi thi ma
vach déc lp cho thyc vat hay két hop véi matK.
CBOL thay rang kha ndng phan biét loai cla
trnH-psbA |a cao nhat (69%) trong s6 7 locus
duoc thlr nghiém va do d6 dé nghi nd nhu |3
chi thi ma vach bé sung. trnH-psbA cé thé s
dung trong hé théng m3 vach ba locus khi hé
théng m3 vach hai locus khdng cung cap day da
kha nang phan tich [3] [4] [7]. ITS (internal
Transcribed Spacer), bao gébm ITS1 va ITS2, la
trinh ty xen gitra cac trinh ty ma hda ribosome
18S; 5,8S va 28S. Vung ITS cua hé gen nhan
duoc xem la moét trong nhitng cong cu hitu ich
nhat dé danh gia phat sinh loai & ca thyc vat va
doéng vat vi né phd bién trong tw nhién, ké thira
tlr bd me va bién déi cao do it han ché chirc
nang. Mét s6 nghién ciru gan day & cay sinh san
hitu tinh va cay sinh san v6 tinh cho thdy mét
s& muirc d0 bién d6i s6 cac ban sao cla trinh tw
ITS1 va ITS2 do nhiéu nguyén nhan nhu lai gan,
phan ly, tdi t6 hop, ty 1& dot bién cao va hinh
thanh gen gia cla cac gen chitc ndng dan dén
nhitng thay d6i dé. Trén co s& nay nrADN cé
thé duwoc st dung dé phan dinh chinh xac va
hiéu qua thuc vat trong cung loai véi dac diém
lich s&r doi séng khac nhau (mét ndm, ldu nam,
trén can, dudi nuwdc) va ngudn géc tién hoda
khac nhau [4] [6] [8].

Chinh vi vay, nghién cttu nay huwéng t&i viéc
&ng dung cac chi thi DNA m3 vach dé gidam dinh
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ba loai cdy duwoc liéu phé bién: Huwong nhu
trdng (Ocimum gratissimum), Tia t6 (Perilla
frutescens) va Sa chanh (Cymbopogon citratus)
(Hinh 1). K&t qua nghién ctru sé khéng chi gép

phan xay dung co s& dit liéu DNA m3 vach chuén
ma con hd tro phat trién cac vung trong cay dugc
li8u chuyén canh bén virng tai Viét Nam.

Hinh 1. Ba loai Hwong nhu trang (A), Tia t6 (B) va Sa chanh (C)

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciru

Thu thap va lya chon nhitng m3u 14 non va
banh té, khong bi sdu bénh cla 30 mau cay
thudc ba loai duoc liéu tai tinh Vinh Phac lam
vat liéu tach chiét DNA tdng s6. M3u 14 duoc
duwng trong tui nilon kin va dat trong thung x6p
c6 chira d4 kho, sau d6 dugc dua vé phong thi
nghiém ngay trong ngay va bdo quan trong ta
lanh -20°C cho dén khi tién hanh tach chiét DNA
tdng sb.

10 mAu loai Hwong nhu trang, ki hiéu mau
HN1 d&n HN10; 10 mau loai Tia t6, ki hieu mau
TT1 dén TT10; 10 mau loai Sa chanh, ki hiéu SC1
dén SC10. 30 mau nghién clru do Coéng ty cd
phan TOPBEST Viét Nam cung cap.

2.2. Phuong phap nghién ciru
2.2.1. Phwong phdp tdch chiét DNA téng s

Tach chiét DNA t6ng s6 tir cdc mau |4 cla ba
loai dwgrc liéu s&r dung innuPREP Plant DNA Kit
cla hdng Analytik Jena, Dlc, cac budc tién
hanh theo huéng dan cla nha san xuit. San

phém DNA téng sb duoc kiém tra ndng do6 va
dd tinh sach bang phuwong phap do mat do
guang (ScanDrop — Annalytik Jena, blrc).
2.2.2. Phuong phép khuéch dai PCR va xac
dinh trinh tw nucleotide

Phan &ng PCR duoc thuc hién trén may PCR
Biomera Tadvance 96S (Analytik Jena, Duirc)
v&i thé tich mdi phan &ng 1a 20 pl, trong do6
chira cac thanh phan va ndng do cac chit
tham gia phan rng nhu sau: 10 pl PCR Master
mix 2X, 1 pl moi xudi 10 uM va 1 ul mdi nguoc
10 uM, 50 ng DNA khuon, bd sung H,0 deion
t&i 20 pl. Chuong trinh nhiét d6 cta phan rng
PCR nhu sau: bién tinh & 95°C trong 5 phat; 35
chu ki I3p lai cia ba bwdc 95°C — 30 gidy, 50°C
hodc 52°C (tuy tirng cap moi) — 30 gidy, 72°C
— 1 phut; két thic téng hop & 72°C trong 5
phut; bdo quan san phdm PCR & 4°C. Trinh tu
cip mdi st dung dé nhan ban cac trinh tw DNA
m3 vach duoc thé hién trén Bang 1.

Bang 1. Trinh tw va thdng tin vé cip mdi sir dung trong nghién ciru

Gen Nhigt o tll'i(:.::')"c
. Tén moi Trinh tw m6i 5’ - 3’ gan moi Tham khao
dich (°c) doan gen
(bp)

rbclL F ATGTCACCACAAACAGAGACTAAAGC
bl — L R GTAAAATCAAGTCCACCTCG >2 600 7]

ITS2 F ATGCGATACTTGGTGTGAAT
152 ITS2 R TCCTCCGCTTATTGATATGC >0 400 o]
trnH- trnH_F CGCGCATGGTGGATTCACAATCC 50 500 [10]
psbA  psbA R GTTATGGATGAACGTAATGCTC
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San pham PCR duoc dién di trén gel agarose
1,0% c6 bd sung thudc nhudm axit nucleic
(Redsafe). Sau khi dién di, ban gel agarose dugc
soi duwdi dén UV va chup anh bang may chup gel
Quantum CX5 (Vilber Lourmat, Phap).

San phdm PCR duoc tinh sach bang kit
innuPREP PCR pure Kit (Analytik Jena, Blrc).

Sau khi tinh sach, san pham PCR dugc déng
gdi trong 6ng eppendorf 1,5 ml va gl dén
phong thi nghiém 1st BASE & Malaysia dé giai
trinh ty theo ca hai chiéu. Trinh ty nucleotide
clia doan DNA dugc xac dinh bang may gidi
trinh ty tuw dong theo nguyén ly Sanger, st
dung bo Kit BigDye® Terinator v3.1 Cycle
Sequencing.

2.2.3. Phuong phép phén tich sé liéu

Cac trinh tu nucleotide duwoc phan tich va x&
ly bang phan mém tin sinh BioEdit v.7.2.5 [11],
Mega7 [12], va cong cu BLAST trén NCBI
(http://www.ncbi.nlm.nih.gov).

3. KET QUA VA THAO LUAN

3.1. K&t qua tach chiét DNA téng sé

Trong nghién ctru nay vat liéu dung dé tach
chiét DNA 13 30 mau 14 cla 3 loai dwoc lidu I3
Hwong nhu trang, Tia t6, Sa chanh, st dung bd
kit tach chiét DNA thuyc vat cda hang Analytik
Jena, Purc. Két qua thu duoc cac mau DNA co
ndng dé tuwong déi cao, tir 286 ng/ul dén 812
ng/ul va dd tinh sach (ty s6 A260/A280) ndm
trong khodng tir 1,87 dén 2,15 (Bang 2). Két
qua tach chiét DNA téng s6 dat yéu cau ca vé
nong do va do tinh sach, tat ca 30 mau nghién
clru déu cé ndng d6 DNA tuong ddi cao, do tinh
sach nam trong khoang gi¢i han duoc cho la
sach (ty s6 A260/A280 = 1,8 dén 2,0 thi mau
DNA duoc coi la sach), diéu nay cho thay bé kit
tach chiét DNA tong s6 déi véi cac mau duoc
liéu nghién ctru la hoan toan phu hop.

Vi céc miu ddu cé ndng do DNA tdng sb
twong d6i cao nén sé tién hanh pha lodng dén
ndng do 50 ng/ul va st dung 1 ul dé thuc hién
phan rng PCR.

Bang 2. Ham lwong va chit lwong DNA téng s6 tach chiét tir cic mau dworc lidu nghién ciru

Do tinh sach ciia DNA

Ham lwvong DNA

m Mau (OD260nm/280nm) (ng/w)
1 HN1 2,00 511
2 HN2 2,05 562
3 HN3 1,96 385
4 HN4 2,15 602
5 HN5 2,03 478
6 HN6 1,87 415
7 HN7 1,98 524
8 HN8 1,94 492
9 HN9 2,00 503
10 HN10 2,14 573
11 TT1 2,10 355
12 TT2 2,04 812
13 TT3 2,00 605
14 T4 1,89 542
15 TT5 1,93 489
16 TT6 1,97 536
17 TT7 2,05 721
18 TT8 2,00 654
19 TT9 2,14 672
20 TT10 1,95 473
21 SC1 2,00 286
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Do tinh sach ciia DNA

Ham luvgng DNA

m Mau (OD260nm/280nm) (ng/ul)
22 SC2 2,00 451
23 SC3 2,03 306
24 sC4 2,00 367
25 SC5 1,99 293
26 SC6 1,93 428
27 SC7 2,05 474
28 SC8 2,00 313
29 SC9 2,01 371
30 SC10 2,00 407

3.2. Két qua xac dinh trinh tu nucleotide va

giam dinh loai chia doan gen rbcl

3.2.1. Nhén bdn trinh tw rbcl béng ky thuét PCR
Nhan ban thanh cong trinh tu rbclL & tat ca

30 mau cla 03 loai cay duoc liéu, cac bing DNA

M HN1 HN2 HN3 HN4 HNS HN6 HN7 HN8 HN9 HN10

M TI1 T2 T3 T4 TI5 TI6 TI7 TI8 TI9 TT10

sang rd va chi xuat hién mot bang duy nhéat voi
kich thudc khoang 600 bp (Hinh 2). San phdm
PCR ctia 30 mAu sau dé duoc tinh sach va st dung
cho budc giai trinh tu nucleotide tiép theo.

M SC1 SC2 SC3 SC4 SC5 SC6 SC7 SC8 SC9 SC10

Hinh 2. K&t qua khuéch dai trinh tu rbcl ctia 30 miu dworc lidu
M: DNA marker 100 bp, (A) 10 m&u Huong nhu tréng, (B) 10 mgu Tia té, (C) 10 mdéu SG chanh

3.2.2. Giai trinh tw nucleotide doan gen rbcL
va céng bé trén GenBank

Poan gen rbcL ctia 30 mau cay duoc liéu
duwoc giai trinh ty nucleotide thanh cong véi
kich thudc tir 558 bp dén 565 bp. Sau khi str
dung phan mém BioEdit dé cat chinh cac doan
dau va cudi clia moi trinh ty do & hai dau cé
chat lvgng gidi trinh tu nucleotide khong tét,
toan bod 30 trinh tu rbcl cla 30 mau dugc lidu
duoc so sanh véi nhau.

K&t qua so sanh trén phan mém BioEdit cho
thay, 10 mau Huong nhu trang (HN1-HN10) cé
trinh tu rbcL giéng nhau 100%, trinh ty cd kich
thudc 553 bp va dwgc dang ky thanh cong trén
GenBank v&i m3 s6 PQ120591. 10 mau Tia to
va 10 mau Sa chanh ciing c6 két qua so sanh

twong tw, 10 mau Tia t6 c6 trinh tu rbcl gidng
nhau vdi kich thudc 559 bp va ma sd GenBank
la PQ120592, 10 mau Sa chanh cé trinh ty rbcl
giong nhau vdi kich thudc 556 bp véi ma sé
GenBank la PQ120593.
3.2.3. Két qué giam dinh ba lodi dworc liéu s
dung trinh tw rbcL

Khi so sanh trinh tw doan gen rbcl cla 3 loai
dugec liéu nghién ciru 1én GenBank thi thay c3
03 loai déu cé mirc d6 twong ddng cao nhat vai
cac trinh ty cung loai da cé trén GenBank. Loai
Huwong nhu trdng tuong dong 100% véi loai
Ocimum gratissimum (OR058741.1), Tia t6 va
Sa chanh c6 mirc d6 twong déng 99,82% vdilan
lwot hai loai la Perilla frutescens (KT220689.1)
va Cymbopogon citratus (NC_042144.1). Cay
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quan hé di truyén giira 3 loai duoc liéu nghién
clru vdi cac loai cung chi trén GenBank cling thé
hién m&i quan hé rat gan gitra cac loai (Hinh 3)

Ocimum kilimandschari cum (MWB29603.2)

Ocimum carnosum (OP710328.1) 8

Elsholizia blanda (OR701859.1)

va diéu nay khdng dinh thém vé két qua Blast
thé hién & Bang 3.

Cymbopogon marinil (OK94473.1)

Cymbopogon pospischili (NC 059823.1)

Ocimum tenuiflorum (NC 043873.1)

Lamiaceae sp. (PPISTAT2)

Ocimum gratissimum (ORD58741.1)

Ocimum americanum (MF468186.1)

ficum (ONB41361.1)

Ocinuim americanuin (KX096044.1)

Perilla frutescens (KT220689.1)

——————Eishohzia fruticosa (PP357204 1)

(PP3STIST.1)

SCrbel.

Cymbepogon citratus (NC D42144.1)

Eisholtzia cypriani (MN192665.1)

Cymbopogon winterianus (N COBI535.1)

Cymbopogon camius (KI740991.1)
Chiysopagon orientalis (€YS96177.1)

Chiysopogan humbertianus (LNIOT907 1)

Anisachilus scaber (OMI25973.1)

A

4 —
T 20010

' Hancesla exserta (NC 056915.1)

Plectranthy inides (NC 057679.1)

Cynodon )

Cc
B 0.0050

Hinh 3. Cay quan hé di truyén giira 3 loai dwgc liéu nghién clru véi cac loai trén GenBank
dwa trén trinh tw rbcl

K&t qua nay cho thay, chithjrbcL d3 xac dinh
duwoc loai twong ddng cao nhat dya trén co s&
dit liéu GenBank va ca 3 loai Hwong nhu, Tia tf,
S& chanh déu cé mirc d6 tuwong déng cao nhat
véi loai dung tén khoa hoc nhu trong Bang 3.

Mot s nghién ctru dinh danh cac loai duoc liéu
st dung trinh ty rbclL d3 duoc thyc hién véi
hiéu qua twong d6i cao, nhw mot sé loai thudc
chi Sam (Panax) [13, 14], tra hoa vang [15], Rau
meo [16].

Bang 3. K&t qua so sanh cac mau dworc liéu nghién ciru trén co s& dir liéu ctia GenBank
dwa trén trinh ty rbcl

Loai twong déng nhat

, KICI? Ma so trén GenBank
Ki . . thuoc duworc Y
o Tén Tén o , Ty lé
i higu thong dun khoa hoc doan dang ky twon
mau g dung ; rbcL trén Tén loai déngg
(bp) GenBank (%)
. Ocimum
1 HHS 110 Hufrgi nhu rg;’s 'Z"r’n”;m 553  PQ120591 gratissimum 100
g g (OR058741.1)
TT1- R . Perilla frutescens
2 1T10 Tiato Perilla frutescens 559 PQ120592 (KT220689.1) 99,82
Cymbopogon
3 S gachanh Cymbapogon 556  PQ120593 citratus 99,82
SC10 citratus

(NC_042144.1)

3.3. Két qua xac dinh trinh ty nucleotide va
giam dinh loai ctia doan trnH-psbA
3.3.1. Nhdn ban doan trnH-psbA cua ba loai
cdy duoc liéu

Doan trnH-psbA duoc nhan ban thanh cong
& 30 mau cla 03 loai cay duoc liéu nghién clru,
kich thudc doan nhan ban khoang 400 bp déi
vdi cdc mau Huong nhu trang, 450 bp véi cac
mau Tia t6 va khoang 600 bp vé&i cac mau S3
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chanh (Hinh 4). Biéu nay thuong quan sat thiy
phd bién 1a do doan spacer trnH (doan xen giita
khéng m3 hoa) thay ddi kich thudc tuwong dbi
|6 gitta cac lodiva cac chikhac nhau. San phdm
PCR I3 d3c hiéu thé hién thanh mot bing DNA
duy nht & mdi m3u. Cac san pham PCR nay s&
duoc tinh sach va thuc hién buéc giai trinh tu
nucleotide theo phwong phap tw dong dua trén
nguyén ly Sanger.
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M HN1 HN2 HN3 HN4 HNS5 HN6 HN7 HN8 HN9 HN10

M TT1 TT12 T13 TT4 TIS5 TT16 TI7 TT18 TI9 TT10

M SC1 SC2 SC3 SC4 SC5 SC6 SC7 SC8 SC9 SC10

Hinh 4. K&t qua khuéch dai trinh tw trnH-psbA cta 30 miu duoc liéu
M: DNA marker 100 bp, (A) 10 mau Huong nhu tréng, (B) 10 méu Tia té, (C) 10 méu SG chanh

3.3.2. Giadi trinh tw nucleotide doan gen trnH-
psbA va céng bé trén GenBank

Trinh tu trnH-psbA cta 30 mau thudc 3 loai
cay duoc lieu co kich thudc thay ddi twong déi
|&n gitra cac loai khac nhau. Sau khi x ly cat bod
nhitng doan dau va cudi cla trinh ty, doan
trnH-psbA ctia 10 mau Hwong nhu trang cé kich
thudc 380 bp va tat ca trinh ty trnH-psbA cla
10 m3u nay déu giong nhau 100%. Cac mau Tia
t6 cé kich thudc trinh tw trnH-psbA |a 428 bp va
tat cd 10 mau twong déng nhau 100% veé trinh
tw trnH-psbA. Tuong ty, cdc mau S chanh ¢cé
kich thwdc doan trnH-psbA |a 628 bp va tat ca
10 mau déu c6 trinh tyw nucleotide gidng nhau.

Trinh ty trnH-psbA cla 3 loai duoc liéu la
Huong nhu trang, Tia td va Sa chanh d3 duoc
dang ky thanh cong trén GenBank v&i cac ma
s6 lan Iwot la PQ120594, PQ120595 va
PQ120596.

QOcimum americanum (MFA57612.1)
99
l5-chimm.|nsiscm. {M9F457809.1)
f Ocimumtenuiflorum (MF457799.1)

thmli-pqhi

o
Ocimum gratissimum (HF57820 1)

8

3.3.3. Két qud giam dinh ba loadi cdy dworc liéu
st dung trinh tw trnH-psbA

Trinh ty trnH-psbA d3 dinh danh dwoc 03
loai dwoc nghién ctru v&i mirc dd twong déng
rat cao, dat 100% véi ding tén loai trén
GenBank (Bang 4). Loai Hwong nhu Trang
tuwong déng 100% vai loai Ocimum gratissimum
c6 ma s& MF457820.1 trén Genbank, twong tw
loai Tia td va Sa chanh ciling twong déng 100%
vOi hai loai trén GenBank la Perilla frutescens
(m3 s& GenBank: KX347065.1) va Cymbopogon
citratus (m3 s6 GenBank: MK593547.1). M&i
quan hé gan giii gitta 3 loai dwoc liéu nghién
clu véi cac loai twong déng trén GenBank
dugc thé hién qua so dd hinh cay trén Hinh 5.
Trinh tu trnH-psbA duwoc sir dung kha phé bién
trong xac dinh cac loai cay dworc liéu [13, 15, 16]
va thé hién kh3 nang phan biét loai twong déi
tét do chira doan trinh tu khdéng m3 hda
(intergenic spacer).

Perilla frutescens var. acuta (KT220685.1) (Cymbopogon pendulus (KT309051.1)
7| Perlla futescens cubivarvrdis (NC.030755.1) Cymbopagon martind (KT309049.1)
) parila frutescens f cris pdscolor (KT220686.1) g3 CYbopogon winedianes ({T0%0524)
|thmvngnnmms (HOBT647 1)
Cymbopogon nardus (KT274021.1)

B Mosla cavaleriel (PP337182.1)
{ Calinsoniavesicilata (PPSTIBA)
Keiskes elshaltrioides (PPIST191 1)

Cymbopogon goeringi HOS0NNTR.A)

Ocimum campechianum (HG363580.1)

Ocimum kimandscharicum (HC 06045 0.1}

Chrysopogen zizanioides MG347177.1)

\— Isodon pleiophyllus (NC 067678.1)

(A1) A LAl

L Elholtia heterophyla (PP3ST160.1
phila P ) SC tmH pshA
i Cymbepogon clrotus (NKSI3547 1)
100
100
‘Plrilahmesm(lmmﬂll Cymbopogon commutatus (MK260799.1)
B ——t c

(ALl

Hinh 5. Cay quan hé di truyén giira 3 loai dworc liéu nghién ciru véi cic loai trén GenBank
dwa trén trinh ty trnH-psbA
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Bang 4. K&t qua so sanh cac mau dworc liéu nghién ciru trén co s& dir liéu ctia GenBank
dwa trén trinh ty trnH-psbA

Kich Loai twong déng nhit

, thuoc Ma so trén GenBank
Ki . . dworc Y
o Tén Tén doan o , Tylé
TT  hiéu . dang ky
% thong dung khoa hoc trnH- by " .. twong
mau trén Tén loai X
PsbA GenBank dong
(bp) (%)
. Ocimum
1 :3110 H”frgi nhu rgfi’s 2‘,’77”; _ 380 PQ120594  gratissimum 100
& g (MF457820.1)
TT1- . n . Perilla frutescens
2 1T10 Tia td Perilla frutescens 428 PQ120595 (KX347065.1) 100
Cymbopogon
SC1- ) Cymbopogon .
3 SC10 Sa chanh citratus 628 PQ120596 citratus 100

(MK593547.1)

3.4. K&t qua xac dinh trinh tw nucleotide va
giam dinh loai chia doan ITS2
3.4.1. Nhén ban doan ITS2 cda ba loai cdy
dworc liéu

Trinh tw ITS2 dwoc nhan ban thanh céng &

M HN1 HN2 HN3 HN4 HN5 HN6 HN7 HN8 HN9 HN10

30 mau thudc 3 loadi cay duwoc liéu véi kich
thudc khoang 400 bp. San phdm PCR 13 d3c
hiéu, chi xuat hién mot bang DNA duy nhét dbi
voi tirng mau (Hinh 6).

M TT1 T12 TI3 T14 TI5 TI6 TI7 TI8 TI9 TT10 M SC1 SC2 SC3 SC4 SC5 SC6 SC7 SC8 SC9 SC10

Hinh 6. K&t qua khuéch dai trinh tw ITS2 ctia 30 miu dworc lidu
M: DNA marker 100 bp, (A) 10 m&u Huong nhu tréng, (B) 10 mgu Tia té, (C) 10 méu Sé chanh

3.4.2. Giai trinh tw nucleotide doan gen ITS2
va céng bé trén GenBank

K&t qua gidi trinh ty nucleotide cdc doan
ITS2 cla 3 loai dugc liéu cho thay kich thudc &
mdi loai khac nhau 13 cé khac nhau. & loai
Huong nhu trang, 10 mau cé trinh tu ITS2 giéng
nhau va sau khi xt& ly thi trinh ty c6 kich thuéc
474 bp, dwoc dang ky thanh cong trén GenBank
véi m3 s6 PQ143346. 10 mau cua loai Tia td
cling twong doéng nhau 100% vé trinh ty
nucleotide va cé kich thuwdc doan ITS2 la 359bp,
ma s6 dang ky trén GenBank |a PQ143347. Loai
Sa chanh c6 kich thudc doan ITS2 la 471bp va
tat ca 10 mau Sa chanh déu giéng nhau veé trinh
ty ITS2 v&i m3 sb dang ky trén GenBank |a

PQ143348.
3.4.3. Két qud giam dinh ba loadi cdy dworc liéu
st dung trinh tw ITS2

Khi BLAST céc trinh ty ITS2 cla 3 loai dwoc
lieu trén GenBank thi thdy ca 3 loai déu duogc
dinh danh dudng tén vadi ty 1é twong dong rat
cao, lodi Huong nhu trang twong dong 100%
véi loai Ocimum gratissimum c6 ma so
OR546420.1 trén GenBank, loai Tia t6 twong
déng cao nhat (99,44%) véi loai Perilla
frutescens (m3 s6 GenBank: MG731095.1) va
loai S& chanh twong déng cao nhat vai loai
Cymbopogon citratus cé ma s6 MG731031.1
(ty & twong déng 99,77% ). Su twong déng di
truyén gitra 3 loai duwogrc liéu nghién clru véi mot
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s6 loai cung chi (hodc cung ho) trén GenBank
duogc thé hién trong Hinh 7. Trinh ty ITS néi
chung va ITS2 ndi riéng dugc st dung rat hiéu
qua trong xac dinh loai [17-19]. D&i v&i mét sé
loai duoc lieu nhuw Sam, Binh lang, Ba kich,

os| - odon oreophius (ONBIO750.)
Isodon villosus (ONBIOT71.1)

Isadon lophanthoides var. lophanthoides (ONB9D741.1)

o9
5 [INITS2]
Ocimum gratissimum (ORS16420.1)

Ocimum basilicum (KX534371.1)
Ocimam tenuiflorum (ORS46434.1)

)

Peril

Girng den, Nghé den [20] va rat nhiéu loai dugc
liéu khac [21] trinh ty ITS2 thé hién khad ndng
phan biét loai tét, cé thé sir dung dé xay dung
cay phét sinh loai & c3 cap do loai va chi.

Cymbopogon ciratus (MGT3031.1)
Cymbopogen caesius (KY700292.1)

o
Cymbopogon caes us (€Y700292.1)2)

L Perilla frutescens var, auriculatodentata (DOA71343.) o Tripidium arundinaceum (MG730131.1)

Peillasetoyensis (KT220701.1)
Chrys opogon argutus (KXG89357.1)

_

22| Hosla chinenss (WTB0B921.1)

Hoslascabra (MG730859.1)
Cymbopogon warancusa (HG270139.)

la citriodora (K T220699.1)

(MN715634.1)

-hiana (0LB63073.1)

b A Yo B ¢
Hinh 7. Cay quan hé di truyén giira 3 loai dwoc liéu nghién clru véi cac loai trén GenBank
dwa trén trinh ty ITS2
Bang 5. K&t qua so sanh cdc mau dworc liéu nghién ctiru trén co s& dir liéu chia GenBank
dwa trén trinh ty ITS2
Kich Loai twong déng nhit trén
1 .
thuée Ma s6 GenBank
Ki hiéu Tén Tén dwoc dang Ty lé
~ . doan A .
mau thong dung khoa hoc ky trén R . twong
ITS2 Tén loai 3
(bp) GenBank dong
(%)
. Ocimum
HN1- Hwong nhu Ocimum L
1 “ . 474 PQ143346 gratissimum 100
HN10 trang gratissimum
(OR546420.1)
5 TT1- Tia té Perilla 359 PQ143347 Perilla frutescens 99.44
TT10 frutescens (MG731095.1) ’
Cymbopogon
SC1- , Cymbopogon ¢ . pog
3 Sa chanh . 471 PQ143348 citratus 99,77
SC10 citratus

(MG731031.1)

4. KET LUAN

- Phan l3p va giai trinh tw nucleotide thanh
cong 03 doan trinh tw DNA ma vach la rbcL,
trnH-psbA, va ITS2 cGa 30 mau thudc 3 loai dugc
liéu Hwong nhu trang, Tia td va Sa chanh. Ca 3
chi thi DNA m3 vach déu khdng dinh cac mau.

- Giam dinh duoc 3 loai duoc liéu la Huong
nhu trang c6 tén khoa hoc la Ocimum
gratissimum, cac mau Tia t6 cé tén khoa hoc 1a
Perilla frutescens va cac mau Sa chanh cé tén
khoa hoc la Cymbopogon citratus sir dung 03
trinh tw DNA ma vach la rbcl, trnH-psbA, ITS2;

20

- b3 dang ky thanh cong cac trinh ty DNA ma
vach cla 3 loai Hwong nhu trang, Tia td va Sa
chanh 1én Ngan hang gen qudc té; trinh tu rbcl
cla 3 loai lan luwogt ¢6 m3 s6 PQ120591,
PQ120592 va PQ120593; trinh ty trnH-psbA
cla 3 loai duoc liéu c6 m3 s6 PQ120594,
PQ120595, PQ120596; trinh ty /TS2 cta 3 loai
cd ma s6 lan lwot la PQ143346, PQ143347,
PQ143348.
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