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Tom tit:

Ngay nay nhu ciu sir dung thao dwgc lam thude hd tro diéu tri va bao v¢ strc khée con ngwdi ngay cang tang, Cung véi
sw phat trién ciia thi trwong thio dwoc, tinh trang gian 1an va lam gia cac loai thao dwoc ngay cang pho bién ¢ nhiéu
quoc gia trén thé gioi, trong do cé Viét Nam. Viéc xac dinh chinh xac nguon goc loai thao dwoc bang phwong phap hinh
thai hay héa hoc thwong giap nhiéu khé khin khi cac nguyén li¢u nay bi tron 1in hoic qua so ché. Do do, can phai sir
dung phwong phap phan tir dwa trén chi thi DNA. ITS la chi thi viing gen nhan cé tinh bao thii cao da dwoc &ng dung
rong rii trong dinh danh va danh gia da dang di truyén 6 nhiéu loai thue vat. Trong nghién ciru nay, chi thi viing gen
ITS2 da dwoc sir dung dé dinh danh 8 miu dwoc liéu, gdm 2 méu dinh ling (DLTN, DLBG), 2 miu ba kich (BKTN,
BKQN), 2 miu girng den (GDTN, GDYB) va 2 miu nghé den (NDTN, NDYB). Két qua phan tich va giai trinh tw viing
gen ITS2 & cac méu cho thiy, 2 miu DLTN va DLBG la loai dinh ling 14 nhé Polyscias fruticosa; mau ba kich thudc 2
loai khac nhau la Gynochthodes officinalis (BKTN) va Morinda officinalis (BKQN); 2 miu girng den GDTN va GDYB la
loai ngai den Kaempferia parviflora; mau nghe den NDTN va NDYB thudc loai nghé xanh (Curcuma caesia). Tix cac két

qua nghién ciru cho thay, chi thi ITS2 c6 thé sir dung daé dinh danh cac loai dwgc li¢u.
Tir khéa: ba kich, dinh lang, girng, ITS, ma vach DNA, nghé.

Chi sé phén loai: 1.6

1. Dét van dé

St dung thyc vat nhu mt loai thudc thao dugce trong didu tri
bénh va bao vé suc khde da dugc con nguoi thuc hién tir hang
nghin ndm nay ¢ nhiéu nudc trén thé gioi, ddc biét 1a cac nude
chdau A nhu Trung Qudc, Nhat Ban, Han Qudc, Viét Nam...
[1-4]. Ngay nay, do nhu cu vé thao dugc ngiy cang ting nén
thi truong nguyén lidu thao dugc va san phdm cta chung ciing
ngay cang phat trién manh. Sy phat trién cua thi truong va loi
nhun mang lai tir viéc buén ban nguyén lidu thao dwoc da dan
dén xu hudng 1am gla cac nguyén li¢u ngay cang pho bién va
dang tro thanh vén dé phirc tap o nhiéu nudc trén thé gidi, trong
d6 c6 Viét Nam. Bang nhiéu cach khac nhau, nguyén lidu thao
dugc co thé bi lam giéi thay thé hodc tron 1an véi céc loai khac
[5]. Do d6, viéc kiém sot chat lugng nguyén li¢u thong qua
xac dinh dung loai 1a mot viée quan trong dé dam bao vé chat
lugng ngudn nguyén ligu ciing nhu san pham c6 ngudn gbc
thao dugc. Thong thuong, viéc xac dinh cac nguyén li¢u thao
dugc dugc thyc hién theo phuong phap truyén thong nhu dya
trén hinh thai, cdm quan va phuong phap hoéa hoc. Tuy nhién,
cac phuong phap danh gia nay con nhiéu han ché va gap kho
khan khi nguyen liéu bi lan tap, 1am gia hodc qua so ché [5]. Bé
giai quyét van dé nay, can phai sir dung phuong phap dua trén
chi thi DNA méi dam bao do chinh xac, qua d6 s& gop phan han
ché tinh trang gian 1an va bao vé ngudi tiéu ding [6].
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Hién nay, mét s6 ma vach DNA d3 duoc nghién clru va
ung dung ¢ cac cay dugc liéu nhu vung gen nhan ITS, gen
luc lap rebL, psbA-trnH va matK [7-9]. O Viét Nam, PX
Long va cs (2014) [10] da phan tich trinh tu ving gen matK
va ITS dé xac dinh mdi quan hé di truyén ctia cac mau sim
thu ¢ Lai Chau. Nhom tac gia da chi ra vung gen matK &
sam Lai Chau c6 su sai khac 2 nucleotid so v&i sam Ngoc
Linh. Gen ITS c6 4 nucleotid khac biét gitta 2 loai sam
trén. L.T. Huong va cs (2017) [11] st dung 5 ma vach gém:
18S, ITS, matK, rebL va psbA-trnH dé dinh loai mot s6 loai
thudc chi nhan sam (Panax L.) va két luan réng, chi thi ITS
c6 kha nang dinh danh hi¢u qua ¢ sam Ngoc Linh va Tam
that hoang. Twong tu, N.T. Giang va cs (2020) [12] da su
dung chi thi gen ITS, matK, rcbL dé dinh danh mot s6 mau
gung va nghé thu thap & cac khu vuc khac nhau. Chi thi ITS
ciing cho thay kha ning phan loai tot & miu cay thudc chi
dinh lang (Polyscias) [13, 14]. Trong nghién ctru nay, chi thi
ITS duoc st dung dé dinh danh mot s mau duoc liéu, bao
gdm dinh lang, ba kich, gimg den va nghé den thu thap ¢
Bic Giang, Thai Nguyén, Yén Bai va Quang Ninh. Két qua
nghién ctru gop phin bd sung co so khoa hoc cho viéc g
dung chi thi DNA vao viéc giam dinh loai cay duogc liéu ¢
Viét Nam.
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Abstract:

Nowadays, the demand for using herb plants to treat
and protect human health is increasing. Along with
the growing herbal market, the adulteration of herbal
medicinal materials is increasing in many countries,
including Vietnam. It is difficult to determine the
origin of herbal medicinal materials by morphological
or chemical methods when they are substituted by
herbs from closely related species or adulterated
intentionally by materials from unrelated plants or
processed materials. Therefore, it is necessary to use
molecular methods based on DNA markers. ITS is a
highly conservative nuclear ribosomal marker that has
been widely used in the identification of plant species.
In this study, the ITS2 marker was used to identify 8
herbal medicinal materials, including 2 samples of
polyscias (DLTN, DLBG), 2 samples of morinda (BKTN,
BKQN), 2 samples of black zingiber (GDTN, GDYB)
and 2 samples of black curcuma (NDTN, NDYB). Gene
analysis and sequencing results showed that the DLTN
and DLBG were Polyscias fruticosa; BKTN and BKQN
were different species, Gynochthodes officinalis (BKTN)
and Morinda officinalis (BKQN); GDTN and GDYB
were Kaempferia parviflora, NDTN and NDYB were
Curcuma caesia. The research results show that the ITS2
indicator can be used to identify medicinal species.

Keywords: curcuma, DNA barcode, ITS, morinda,
polyscias, zingiber.
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2. Vat liéu va phuong phap nghién ciiu
2.1. Vit ligu

8 méu nghién ctru, bao gébm dinh ling, ba kich, gimg
den, nghé den thu ¢ cac dia diém khac nhau trong khoang
thoi gian tir thang 8-10/2021. Danh sach mau duoc thong ké
chi tiét & bang 1.

Béng 1. Cac mau dworc liéu siv dung trong nghién ciru.

Thicty Ténmiu  Kyhitu  Noi thu thip Trang thii
1 Pinhling  DLBG  Pio My, Lang Giang, Bic Giang RE kho
2 Pinhling ~ DLTN  Van Lang, Dong Hy, Thai Nguyén Ré kho
3 Ba kich BKTN  Van Ling, Dong Hy, Thai Nguyén RE tuoi
4 Ba kich BKQN Thanh Son, Ba Ché, Quang Ninh R& tuoi
5 Glmg den GDTN Vin Lang, Dong Hy, Théi Nguyén Cu twoi
6 Gimg den GDYB Nghia Son, Vin Chén, Yén Béi Cu tuoi
7 Ngh¢ den NDYB An Luong, Van Chdn, Yén Béi Cu twoi
8 Nghéden ~ NDTN  Théi Son, Quyét Thang, Théi Nguyén  Cu tuoi

2.2. Tich chiét DNA téng sé va khuéch dai viing gen
ITS2

DNA tong sb duoc tach chiét tir cac mau nghién ctru theo
phuong phap CTAB cua J.J. Doyle va cs (1990) [15].

Phan tng PCR khuéch dai ving gen ITS2 dugc thuc
hién trén may PCR (Mastercycler Nexus, Duc), su dung
cdp mdi ITS2-F (5’-ATGCGATACTTGGTGTGAAT-3") va
ITS4-R (5’-TCCTCCGCTTATTGATATGC-3") [16]. Phan
mg duoc thyc hién ¢ thé tich 50 pl, gdm cac thanh phan:
20,5 pl Master Mix 2X (Phusa Biochem, Viét Nam), 1 pl
mdi ITS2-F (10 pmol), 1 pl mdi ITS4-R (10 pmol), 1 pl
DNA khuon va 26,5 ul H,O. Chu trinh nhi¢t cta phan (mg
PCR gom: bién tinh & 94°C trong 4 pht, tiép sau la 30 chu
ky: 94°C/40 gidy, 56°C/40 gidy, 72°C/45 gidy va két thiic
phan tng ¢ 72°C trong 5 phit. Sau khi két thic phan tng,
san pham PCR s& dugc dién di kiém tra trén gel agarose
0,8% va dugc tinh sach bing bo kit PCR purification cua Hang
Solgen, Han Qudc.

2.3. Xdc dinh loai

San phdm PCR sau khi tinh sach dugc giri di giai trinh
tu tai Cong ty Apical Scientific (https://apicalscientific.com,
Malaysia). Két qua giai trinh tyr dugc xir Iy bang phin mém
BioEdit va so sanh voi trinh ty loai trén Ngan hang gen
NCBI (https://blast.ncbi.nlm.nih.gov/Blast). Loai dugc xac
dinh dwa trén muc d6 twong dong cao nhit véi cac loai duge
cong bd. Cay phén loai duoc xay dung duwa trén phan mém
MEGA11 theo phuong phap Maximum-Likelihood véi gia
tri Bootstrap 1000 [17]. Gia tri Bootstrap dugc phan loai
theo W.J. Kress va cs (2002) [18]: hé s6 cao (>85%), trung
binh (70-85%), thap (50-69%), yéu (<50%).
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3. Két qua va ban luan
3.1. Két qud khuéch dai viing gen ITS2

DNA téng sb6 duoc st dung lam khudn dé khuéch dai
ving gen ITS2 tir cac mau nghién ctru. Két qua dién di san
pham PCR trén gel agarose cho thay, tat ca cac mau déu cho
mot bang duy nhat c¢6 kich thudc twong tmg khoang 652
bp phut hop véi kich thude 1y thuyét (hinh 1). Két qua nay
chung t6 vang gen ITS2 di dugc khuéch dai thanh cong tir
cic mau nghién ciru.

M  DLBG DLTN BKTN BKQN GDTN GDYB NDTN NDYB

Hinh 1. Két qua dién di san pham PCR khuéch dai viing gen ITS2 tir mau
nghién ctru trén gel agarose 0,8%. M: 1 kb DNA marker.

3.2. Két qud xdc dinh loai bang chi thi ITS2
3.2.1. Xac dinh loai dinh lang

Két qua giai trinh ty ving gen ITS2 tir 2 mau dinh ling
thu thap tai Bic Giang (DLBG) va Thai Nguyén (DLTN)
cho thdy, 2 mau nay co ty 1¢ twong dong cao (>98,8%) so
v6i trinh ty ving gen ITS2 ¢6 ma s 0Q220901.1 di cong
b trén Ngéan hang gen (bang 2). So sanh vai cac loai khac
thuc chi Polyscias gdm: P. tahitiensis, P. samoensis, P
javanica, Polyscias sp., P. australiana, P. cumingiana, P.
quifoylei va P. fruiticosa cho thiy, 2 mau DLTN va DLBG
¢b @6 twong dong cao véi loai P. fiuiticosa (hinh 2). Piéu
nay ching t6 2 miu DLTN va DLBG la loi P. fiuticosa -
dinh lang 14 nho [13].

Bang 2. Két qua so sanh trinh tw gen ITS2 véi cac tham chiéu trén ngan
hang gen (NCBI)

. L Két qua tham  Mire d§ . Tén
Thirty Kyhiéw i NCBI  twongdbng(%) TCMKIO2BOC  yiot Nam
1 DLBG  0Q22090l.1 98,86 Pfiuicosa  pioh ng
G DLIN  0Q22090L.1 9882 P.fiuticosa ~ 141ho
3 BKIN  KX709850.1 98,88 G. officinalis ~ Bakich
4 BKQN  KC441036.1 9944 M. officinalis Ef;k”h
5 GDIN  DQUG4s92l 98,65 K. parvifiora

Ngai den
6 GDYB DQ064592.1 99,32 K. parviflora
7 NDYB  KF304499.1 99,04 C. caesia

Ngh¢ xanh
8 NDIN  KF304499.1 98,69 C. caesia

JHOAHOC . [

AF229719.1 P tahitiensis
GQ267585.1 P. samoensis
DQO07383.1 P. javanica

JX106288.1 P. sp.
JX106285.1 P.australiana
79 ' AF229695.1 P. cumingiana
AF242246.1 P. guilfoylei

DLTN
?'7—{ 0Q220901.1 Pfruticosa
100

—_—

DLBG

om

Hinh 2. Cay phan loai di truyén ciia DLTN va DLBG v&i mot sé loai chi
Polyscias theo phwong phap Maximum-Likelihood véi gia tri Bootstrap
1000.

DPinh lang 1a loai cdy thao dugc thudc chi Polyscias duoc
trong pho bién ¢ Viét Nam. Thanh phan hoa hoc chinh trong
dinh lang 1a saponin d4 dugc khang dinh vai tro trong ting
cuong va bao vé strc khoe ciia con ngudi nhu chdng viém,
giai doc, giam dau, hd tro tiéu hoa. .. [19, 20].

H.T.T Hue va cs (2022) [13] da ung dung chi thi ITS va
matK trong nhan dang mot s6 loai dinh lang ctia Viét Nam.
Két qua cho thdy, chi thi ITS gitp phan biét tot 5 loai dinh
lang, gom dinh lang 14 nho (P, fruticosa), dinh lang 14 dia (P,
scutellaria), dinh lang 14 rang (P. serrata), dinh lang 14 to (P
filicifolia), dinh lang 14 tron (P. balfouriana). Tuong tu, N.V.
Ay va cs (2022) [14] tng dung chi thi ITS trong phan tich
da dang di truyén ctia 9 mau dinh ling thu thap tai Ca Mau,
Can Tho, Hau Giang va An Giang thudc cac loai Polyscias
sp., P, fruticosa, P. quilfoylei va P. scutellaria. Trong nghién
cuu nay, chung t6i st dung chi thi ITS2 dé nhan dang 2 mau
dinh lang thu thap tai Bic Giang va Thai Nguyén, két qua
cho thdy ca 2 miu nay déu la dinh ling 14 nho P, fruticosa.

3.2.2. Xac dinh loai ba kich

Két qua giai trinh ty ving gen ITS2 va so sanh véi
Ngan hang gen NCBI cho thiy, mau ba kich thu thap tai
Thai Nguyén (BKTN) va Quang Ninh (BKQN) c6 do tuong
ddng cao (>98,6%) vdi trinh ty viing gen ITS2 cua 2 loai G.
officinalis va M. officinalis. Két qua phén tich trinh tu gen
va xdy dung cdy phén loai di truyén thong qua hé s tuong
dong cho thay, mdu BKTN nam cung nhom véi loai G.
officinalis, gan véi trinh ty cong bd c6 mi sé KX709850.1,
gia tri Bootstrap cao (99%) (hinh 3). Mau ba kich thu thap &
Quang Ninh (BKQN) nam cung nhom véi loai M. officinalis,
c6 do twong ddng voi cac loai cong bd gdm KC441036.1,
KC533832.1 va KC533831.1. Méc du gia tri Bootstrap ctua
BKQN 5o véi cac loai cting nhom & mirc thap (68%), nhung
két qua nay chung t6 2 miu ba kich thu thap thudc 2 loai
khac nhau, BKTN thudc loai G. officinalis va BKQN c6 thé
thudc loai M. officinalis (hinh 3).

26



72 OMB819589.1 G. officinalis
0 ON819587.1 G. officinalis
Iy =t = lKX709848.1 G. officinalis
KX709850.1 G. officinalis |

| |— BKTN

KC441036.1:20-377 M_officinalis
KC533832 1 M officinalis
53 KC533831.1 M. officinalis
55 BKQM I

ool

Hinh 3. Cay phan loai di truyén ctia BKTN va BKQN v&i mét sé loai ba
kich nhém Gynochthodes va Morinda theo phwong phap Maximum-
Likelihood vé&i gia tri Bootstrap 1000.

Nghién ctru ciia P.V. Kien va cs (2018) [21] chi ra rang,
ITS 1a chi thi c6 kha nang tng dung tt hon so v6i cac chi thi
rbcL, psbA-trnH va matK dbi v6i loai ba kich M. officinalis.
Két qua dinh danh 6 mau ba kich thu thap ¢ cac tinh Bic
Giang, Quang Ninh, Quang Nam va Ha Giang cho thiy, c6 2
mau thudc ho Vién Chi (Polygalaceae), chi Polygala khong
phai loai ba kich M. officinalis. Trong nghién clru nay, vung
ITS2 dugce st dung dé nhan dang 2 mau BKTN va BKQN.
Két qua phan tich cho thay, 2 mau BKTN va BKQN khong
cung loai. Dya trén hé s6 Bootstrap c6 thé khflng dinh, mau
BKTN la loai G. officinalis, mau BKQN c6 thé thudc loai
M.officinalis. DPé dinh danh chinh xac mau BKQN can st
dung két hop thém chi thi rbcL, psbA-trnH hoic matK.

3.2.3. Xac dinh loai gung den va nghé den

Két qua so sanh trinh tu gen vung gen ITS2 cta mau
gung den Thai Nguyén (GDTN) va Yén Bai (GDYB) voi
mot sb loai cong bo gom K. parviflora, K. elegans va K.
simaoensis chi ra raing, mdu GDTN va GDYB c6 d6 tuong
dong cao (95,92-99,32%) véi loai K. parviflora. 2 miu
GDTN va GDYB nam cung nhanh véi loai K. parviflora,
bao gdm DQ064592.1 (85%), KY701332.1 (95%) va
0Q355474.1 (95%) (hinh 4). Két qua nay cho thiy, 2 mau
GDTN va GDYB khong phai girng den ma thugc nhém ngai
den c6 tén khoa hoc 1a K. parviflora.

® GDTN
85 GDYB
95 DQ064592.1 K. parviflora
KYT701332.1 K.parviflora
:‘ 0Q355474.1 K.pﬂora
MF348892 1 K elegans

KU958975.1 K simaocensis

—
oo

Hinh 4. Cay phan loai di truyén ctia GDTN va GDYB véi mot sé loai chi
Kaempferia theo phwong phap Maximum-Likelihood véi gia tri Bootstrap 1000.

Két qua giai trinh tu ving gen ITS2 va so sanh véi mot
sO trinh ty gen thudc cac loai C. caesia, C. montana, C.

phaeocaulis, C. yunnanensis va C. brog da cong bd trén
Ngan hang gen NCBI cho thay, mau nghé den thu thap tai
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Yén Bai (NDYB) va Thai Nguyén (NDTN) c6 d¢ tuong
ddng cao va cliing nhanh phan loai véi lodi C. caesia - nghé
xanh (hinh 5). Két qua nay chimg t6 2 mau NDYB va NDTN
khong phai nghé den ma 1a nghé xanh.

45 KF694815.1 C.yunnanensis
100 KJ803133.1 C brog

| KFB894826.1 C.phaeocaulis

OMN026076.1 C.montana
KF304479.1 C.caesia
KF304489.1 C.caesia
52 NDTN
10 'NDYB

b
0.0020

Hinh 5. Cay phan loai di truyén cia NDTN va NDYB véi mét sb loai chi
Curcuma theo phwong phap Maximum-Likelihood véi gia tri Boostrap 1000.

N.T. Giang va cs (2020) [12] st dung chi thi ITS dé phan
biét 6 mau gimg va 2 mau nghé thu thap tai cac tinh Long
An, Pdng Nai, Lam Dong, Ha Giang va TP Ho Chi Minh
da chi ra 5 mau ging thudc loai Z. officianate, 1 mau thudc
lodi Z. zerumbet. Trong 2 mau nghé thu thap tai Ha Giang
c6 1 mau 1a loai C. longa, miu con lai 1a C. roscoeana.
Trong nghién ctru ndy, ching tdi dinh danh 2 mau dugc cho
la gimg den thu thap ¢ Yén Bai (GDYB) va Thai Nguyén
(GDTN). V& hinh thai, 2 miu cu nay co kich thudc nhé nhu
gimg nui ¢4 Lang Son, tuy nhién phan thit ct mau den hoan
toan nén da phan nguoi dan goi 1a gimg den. Tuy nhién, két
qué dinh danh bang chi thi ITS2 cho thdy, 2 mau nay thudc
ho gung (Zingiberaceae), chi Dia lién (Kaempferia), loai K.
Parviflora - ngii den. 2 mau nghé den NDTN va NDYB c6
d6 tuong dong di truyén cao va déu thudc loai C. caesia -
ngh¢ xanh

ITS 1a ving gen nhan, bao gdm ITS1, 5,8 rDNA va ITS2
v6i kich thude tir 400 dén trén 1000 bp [9]. Pay la trinh
tu thuong xuyén dugc sir dung trong phan loai di truyén &
thuc vat do tinh phan loai cao va dé khuéch dai. Déng thoi
1a trinh tu st dung lam ma vach DNA va dinh danh loai cay
thudc rat hidu qua, tan sudt sir dung vung ITS (26%) 16n hon
so voi trn-psA (9%), rebL (8%) va matK (8%) [22, 23]. J.
Karehed va cs (2008) [24] d4 bao cao ving ITS1 cho day du
thong tin cia 6 locus dé phan biét duoc 14 loai Hedyotis L.
trong chi Rubiaceae. M. Li va cs (2010) [25] str dung ving
ITS dé phan biét thudc chdng ung thu “Baihuasheshecao”
chinh hing c6 thanh phan loai H. diffusa va thudc gia bi pha
tron loai H. cordymbosa. Viung ITS2 c6 tinh phén dinh cao
& trén 55 loai cdy thudc da qua ché bién thudc 48 ho khac
nhau [26]. S. Chen va cs (2010) [16] d4 bao cao rang, ITS2
giup phan dinh thanh cong 24 loai cay thuoc va 66 loai lién
quan ¢ cap do chi. Ba c6 4800 loai trong s6 750 chi da dugc
dinh danh bang chi thi ITS2. Tur cac két qua nghién ctru trén
cho thdy, ving ITS2 1a chi thi ¢6 tinh phan dinh cao, phd
quat co thé ung dung lam chi thi DNA cho viéc xac dinh
ding loai ¢ cay dugc li¢u.
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4. Két luan

Béng chi thi viing gen ITS2 d budc dau phan loai duogc
8 mau duoc liéu thu tai Thai Nguyén, Bic Giang, Quang
Ninh va Yén Bai. Trong d6, 2 mau dinh ling (DLTN va
DLBG) thudc loai dinh ling 14 nhd P. fiuticosa; 2 mau
ba kich (BKTN va BKQN) thudc 2 loai khac nhau la G.
officinalis (BKTN) va M. officinalis (BKQN); 2 mau gimg
den (GDTN va GDYB) thudc loai ngéi den K. parviflora;
2 mau nghé den (NDTN va NDYB) thudc loai nghé xanh
C. caesia. Bay la Kkét qua dinh danh so by dua trén trinh tu
ving gen ITS2, dé c6 thém co s khang dinh tén loai cho
cac mau nghién ctru trén can tién hanh thém mot s6 chi thi
vung gen khéac nhu rbcL, psbA-trnH hodc matK.
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