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TOM TAT

Gumng den (Distichochlamys orlowii K.Larsen & M.F.Newman) 14 loai duoc liéu dic hitu quy hiém cua
Viét Nam c¢6 nhiéu hoat tinh sinh hoc tiém ning nhu khang viém, chng oxy hoa va ngan ngura ung thur.
Ngh1en clru nay ng dung ky thuat lat cit mong (Thin Cell Layer - TCL) nham xay dung quy trinh nhan
giong in vitro hiu qua. Két qua dinh danh bang ma vach DNA st dung trinh tu gen MatK két hop véi dic
diém hinh thai da khang dinh mau nghién ciru thudc loai D. orlowii. Lat cat mong tir ddt than (0,5 mm) cho
kha ning tao callus t6i wu (100%) trén méi truong Murashige and Skoog (MS) bo sung 1,0 mg/L 2,4-
dichlorophenoxyacetic acid (2,4-D) va 0,7 mg/L Benzyladenine (BA). Callus tai sinh choi hi¢u qua nhét
(95%) trén méi truong MS chira 1,5 mg/L BA va 0,5 mg/L (Kinetin) Kn. Hé s6 nhin cum chdi cao nhat (10,0
chdi/cum) dat dugc khi bd sung thém 0,5 mg/L Naphthalene axit axetic (NAA) vao mdi trudng ti sinh sau
28 ngay nudi cdy. Chdi tao ré hoan chinh (100%) trén méi trudng MS cé 1,0 mg/L NAA. Cay con sau nudi
céy thich nghi t6t trén gia thé hon hop (dat : tro trau : xo dira = 1:1:1v/v), dat ty 1& séng 85%. Két qua nghién
ctru da thiét 1ap thanh cong quy trinh nhén gidng in vitro thong qua ky thuat lat cit mong té bao theo chiéu

ngang (tTCL), tao co s& cho viéc bao ton va phat trién ngudn dugc liéu quy D. orlowii.
Tir khéa: D. orlowii, Girng den, Lat cdt mong, MatK, Nhdn giong in vitro.

1. MO DAU

Tay Nguyén 1a khu vuc c6 tinh da dang sinh hoc
cao, ddc biét 1a ngudn tai nguyén ciy duogc lidu véi
hon 1.713 loai da dugc ghi nhan (Nguyén Van Sinh,
2021). Trong sb d6, cac loai thudc ho Gung
(Zingiberaceae) dong vai tro quan trong trong y hoc
cd truyén va cong nghiép duoc pham.

Chi Gung den (Distichochlamys M.F.Newman) la
mot chi thuc vat dac hitu cia Viét Nam, dugec mo ta
lan dAu tién vao nim 1995 va bd sung vao niam 2001
(Newman, 1995; Larsen, 2001). Hién nay, chi nay
bao gébm 4 loai chinh: Distichochlamys citrea
M.F.Newman, Distichochlamys orlowii K.Larsen &
M.F.Newman, Distichochlamys rubrostriata
W.J.Kress & Rehse va Distichochlamys benenica
Q.B. Nguyen & Skornick. V& mat di truyén, chi
Distichochlamys duoc xac dinh ¢6 mdi quan hé gan
glii voi chi Scaphochlamys va Boesenbergia. Loai
Gung den Orlow (D. orlowii) hay con goi 1a gung
den 14 tim, 1an ddu tién dugc phat hién tai An Khé,
Gia Lai vao nam 2001 (Larsen, 2001). Pay la cay
than r& nho (8-10 mm), c¢6 dic diém hinh thai dic
trung véi 1a vay mau do, be 1a mong mau do nhat va
phién 14 hinh trai xoan rong c6 gan 16ng chim nbi rd.
Vé thanh phan héa hoc, trong tinh dau cia D.
orlowii chira ham luong cao cac hop chit d& bay hoi
quy gia nhu geranyl acetate (16,5%), beta-elemene
(9,2%), beta-pinene (9,0%) va beta-caryophyllene
(7,9%) (Chau et al., 2017). Cac nghién ctu dugc 1y
hién dai di chirmg minh cac hoat chit nay cé kha
nang khang viém, chong di tmg, khang ndm va dic
biét 1a hoat tinh chéng ung thu trén cc dong té bao
nguoi (Nishida et al., 2005; Legault and Pichette,

Truong Dai hoc Y diwoc Buén Ma Thudt;
’Truong THPT Chi Ling;

2007; Zhan et al., 2012; Juergens, 2014).

Mic du co gia tri dugce li€u cao, nhung trong tu
nhién, loai gimg nay c6 pham vi phan bd han ché
(chu yéu ¢ Gia Lai, Quang Nam va Nghé An), hé s6
nhan gidng thip va dang dimg trudc nguy co tuyét
chung do khai thic qua mirc. Sy gia ting vé nhu cau
tiéu thu cac san phém duoc liéu tu nhién va thuc
pham chirc ning tir ngudn nguyén liéu nay trén thi
truong hién nay cang lam tram trong thém ép lyc 1én
quan thé tu nhién, dat ra yéu cau cAp thiét vé mot
quy trinh nhén gidng quy mo 1én nham dap Ung
chudi cung ung thuong mai. Nhing nam gan day,
mot s6 nghién ctru nudi cdy mé vé loai D. orlowii da
bét ddu duoc cong bd. Nguyén Vin Tinh va cong su
(2023), 1an dau tién cong bd quy trinh nhan gidng in
vitro loai nay tir d6t than. Nghién ctru x4c dinh moi
truong MS bo sung 1,5 mg/L BA v 0,5 mg/L Kn tbi
wu cho tai sinh chdi; khi bé sung thém 0,5 mg/L
NAA s& gitp tang sinh cum chdi hiéu qua (2,87
chdi/mau). Cay con ra ré tot nhit trong méi truong
c6 1,0 mg/L NAA va dat ty I¢ séng 98,33% khi duoc
huén luyén trén gia thé dat, tro trdu, mun cua.
Truong Hong Ngoc va cong su (2023) st dung mau
dinh ch01 tir cdy gidm hom 3 thang tudi (nguon gbe
Vuon quéc gia Bach Ma). Két qua cho thay nong do
1,5 mg/L BA t6i wu cho tai sinh (2,46 chdi/mau) va
viée bd sung 40 g/L khoai tay nghlen gilp tang hé s6
nhan 1én 5,56 chdi/miu sau 8 tuan. Choi ra ré dat
100% khi st dung 0,5 mg/L IBA.

Tuy nhién, cdc phuong phap nhén gidng truyén
thong van con han ché vé hé sb nhan. Ky thuat lat
cat mong voi kha nang cb 1ap cac 16p té bao dich co
tiém nédng tai sinh cao di dugc chimg minh hiéu qua
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trén nhiéu ddi tuong duoc lidu (Lé Hung Linh va
cong su, 2017). Nho viéc giam kich thudc mau céy,
k¥ thuét nay t6i da hoa dién tich tiép xuc cia cac 16p
té bao dich v6i moi trudng dinh dudng va chat diéu
hoa sinh truéng thuc vat (CPHSTTV), to d6 kich
thich qua trinh phan chia va biét héa dong déu hon
so voi cac phuong phap su dung ddt than hay dinh
choi truyén thong (Tran Nguyén Chat va cong su,
2017). Nghién ctru nay duoc thyc hién nham tng
dung k¥ thuat tTCL dé xay dung quy trinh nhan
nhanh cay D. orlowii v6i h¢ s6 nhan vuot troi, gop
phan vao chién lugc bao t6n va phat trién bén viing
ngudn duogc ligu déc hitu nay.

2. VAT LIEU VA PHUONG PHAP NGHIEN
cUU

2.1. Déi twong nghién ciru

Vat liéu nghién cou 1a cdy Gung den
(Distichochlamys orlowii K.Larsen & M.F.Newman)
in vitro khoe manh, co déy du than, ré, 14, chiéu cao
trung binh tir 4-5 cm. Ngudn méu nay dugc cung cap
bdi Vién Nghién ciru Y sinh Ung dung, Truong Dai
hoc Y Dugc Budén Ma Thuot, co nguén géc tr Vuon
qudc gia Kon Ka Kinh, tinh Gia Lai. Dong ciy in
vitro ndy da duoc luu giit, 6n dinh di truyén va duy
tri sinh truong qua 3 1an ciy chuyén (mdi chu ky cdy
chuyén kéo dai 45 ngiy) truéc khi sir dung lam
nguyén liéu cho cac thi nghiém tiép theo.

2.2. Phwong phdp dinh danh mdu thuc vt bang
chi thi phan tir

- Tach chiét DNA: DNA tong sé duoc tach chiét
tir mau 14 tuoi bang phuong phap CTAB cai tién cua
Doyle va Doyle (1987). Mau duogc nghién trong nito
long, xir 1y v6i dung dich CTAB nong do gip 2 lan
(CTAB 2% w/v), beta-mercaptoethanol va 0 & 65°C
trong 60 phut. Protein va tap chat dugc loai bo bing
chloroform, DNA dugc két tia bang isopropanol
lanh, rira bang ethanol 70% va hoa tan trong dung
dich TE (pH 8.0).

- Phan tmg PCR: Str dung cip mdi dic hiéu cho
ving gen luc lap MarK: mdi xudi (5'-
ATGTCACGTCGAGGTACTGC-3") va mdi nguoc
(5'-AGCTCTATTTGCCTCTGCCA-3"). Phan ung
PCR co tong thé tich 15 pl , thuc hién trén may
GeneAmp PCR System 2700 véi chu trinh nhiét:
94°C/4 phat; 35 chu ky (94°C/60s, 54°C/40s,
72°C/60s); va két thuc & 72°C/10 phut.

- Phan tich trinh ty: San phém PCR duogc dién di
trén gel agarose 1%, tinh sach va giai trinh ty. Két
qua dugc so sanh trén ngan hang gen NCBI bang
cong cu BLAST va xdy dung cdy phat sinh loai bang
phan mém MEGA 11.

2.3. Phwong phdp nuéi cdy lit cit méng va tao
callus

- Chuan bi miu ciy: Tur cdy in vitro 4-5 cm, tién
hanh cit ngang cac bg phan: 14, than (phan giira), d6t
than (vi tri chuyén tiép than - ré) va ré thanh cac lat
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cit mong theo chiéu ngang c6 do day khoang 0,5
mm.

- B4 tri thi nghiém: Cac lat cit dugc nudi cay trén
moi truong MS bd sung 2,4-D (0,0; 0,5; 1,0 mg/L)
két hop voi BA (0,0; 0,7; 1,5; 2,0 mg/L). Mai
nghiém thire khao sat 30 mau (10 mau/binh, lip lai 3
lan).

- Chi tiéu theo ddi: Thoi gian bat dau xuét hién
callus, ty 1€ tao callus (%), kich thudc va diac diém
hinh thai callus sau 6 tuan nudi cy.

2.4. Phwong phdp tdi sinh va nhdn nhanh cum
choi

- Tai sinh chdi: St dung cac khéi callus roi co
kich thuéc ddng déu (duong kinh khoang 5,0 mm,
khoi luong khoang 100 mg) chat luong tot nhat tir
db6t than, cdy chuyén sang moi truong MS bd sung
BA (0; 0,5; 1,0; 1,5; 2,0 mg/L) phdi hop véi Kn (0,5;
1,0 mg/L).

- Nhan nhanh cum choi: Céc chdi don hodc cum
chdi nho (chidu cao dat khoang 1,5-2,0 cm, ¢6 tir 1-2
14) thu dugc tir budc tai sinh dugce chuyén sang moi
truong MS chita ndng d6 BA va Kn t6i wu, dong thoi
bd sung thém NAA & cac néng d6 (0; 0,1; 0,2; 0,5;
1,0; 1,5; 2,0 mg/L) dé ting hé s6 nhan.

- Chi tiéu theo ddi: Ty 1& miu ti sinh (%), s
ch01/mau chleu cao chdi (mm) va sb 1a/chdi sau 6
tudn nudi cay
2.5. Phuong phdp tao cdiy hoan chinh in vitro va
huén luyén ex vitro

- Tao ¢ (in vitro): Chdi khée manh cao 3-4 cm
dugc ciy vao méi truong MS bd sung NAA (0; 0,5;
1,0; 1,5; 2,0 mg/L). Theo doi thoi gian ra 18, sb
r&/chdi va chidu dai ré sau 4 tuan.

- Huén luyén cay con (ex vitro): Cdy con c6 bd ré
hoan chinh dugc tip nang (che ludi khoang 75%)
trong 10 ngay. Sau do, cay duoc rira sach agar va
trdng trén cac loai gia thé. Gia thé bao gdm: dét thit
pha cat, tro trdu va mun dira, dwoc xir 1y véi thude
true ném Ridomil Gold 68WG (Metalaxyl M 40 g/kg,
Mancozeb 640 g/kg). Cac cong thirc thi nghiém bao
gbdm: (1) Dat thit pha cat; (2) Hon hop Dét : Tro tréu

: Xo dua (ty 1& 1:1:1v/v); (3) Xo dura; (4) Tro trau.
Danh gia ty 1¢ séng (%) va sinh truong sau 4 tuan.
2.6. Méi trwong va diéu ki¢n nudi cdy

Céc hoa chat sir dung trong nghién ciru nudi cy
md thyc vét va sinh hoc phan ti déu thudc loai tinh
khiét duoc cung cip boi cac hing Merck (Puc),
Sigma-Aldrich (My) va Duchefa Biochemie (Ha
Lan). M6i truong co ban 1a MS c6 bd sung agar (8
g/L), duong sucrose (30 g/L), than hoat tinh (0,5
g/L), pH duoc diéu chinh vé 5,8 trudc khi hap khir
trang & 121°C (1,2 atm) trong 20 phut. Diéu kién
phong nudi: Nhiét do 25 = 2°C, cuong do sang 2.500
lux , thoi gian chiéu sang 10-12 gio/ngdy, do am
khong khi dugce kiém soat tir 80-85% thong qua hé
thong phun suong tu dong dinh ky 4 Ian/ngay (mdi
lan 5 phat). Dé dam bao tinh théng nhit vé mat
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phuong phap va théng ké, tit ca cac thi nghiém tir
muc 2.3 dén muc 2.5 déu dugc bé tri hoan toan ngau
nhién, theo doi t6i thiéu trén 30 mau cho mdi
nghiém thire va lip lai doc lap 3 lan.
2.7. Xir Iy 56 ligu

S6 liéu dugc thu thap va tinh toan gia tri trung
binh, do léch chuan (SD) bang Microsoft Excel
2016. Cac phan tich thong ké duoc thuc hién bang
phan mém SPSS 26.0 thong qua phép phan tich
phuong sai hai nhan t6 (Two-way ANOVA). Su khac
biét giita cac nghiém thirc dugc xac dinh bang kiém
dinh Duncan & mtc y nghia P < 0,01 hodc P <0,05.
3. KET QUA VA THAO LUAN
3.1. Két qui dinh danh loai Girng den bing
Pphuwong phdp gidi trinh tu gen

Viéc dinh danh cic loai thudc chi
Distichochlamys dya trén hinh thai truyen thong gip
nhiéu thach thte do su tuong dong vé ciu tric la va
hoa giira céc loai, dac biét la dac diém gan la ndi va
mat bung mau tim cua D. orlowii chi xuét hién ro &

(A) DNA két qua tir PCR

’ DNA thang ey

giai doan trudng thanh. Két qua dién di san phdm
PCR vé6i cap mdi MatK-F/R tai nhiét do bit cip

54°C cho thdy mot bang vach duy nhét co kich
thude khoang 330 bp (Hinh 3.1 A).

Két qua so sanh bang cong cu BLAST trén NCBI
cho thdy trinh ty nucleotide cia mau nghién ciru (4.1
GDO1) dat d6 twong ddng cao nhat (99,15%) véi
loai D. orlowii. Cay phat sinh loai dugc xay dung
theo phuong phap Neighbor-Joining (Hinh 3.1 B)
cho thay mau nghién ctru nam chung trong mot
nhanh tién hoa c6 quan hé di truyén rat gin véi cac
loai thudc chi Distichochlamys (D. rubrostriata, D.
citrea, D. benenica) va cac chi lién d6i nhu Globba
patens, Caulokaempferia violacea; ddng thdi phan
tach ddc 14p hoan toan véi nhom cac loai thudc chi
Zingiber (Zingiber wrayi, Zingiber zerumbet,

Zingiber simaoense) voi do tin cdy cao. Két hop
gitta ddc diém hinh thai va két qua phan tich chi thi
phan tir lyc lap, mau nghién ciu dugc xac dinh
xac

chmh la Gung den.

®)

Hinh 3.1. Két qua sinh hoc phén tir xic dinh thanh phan loai.

Ghi chii: (4) Anh dién di san pham PCR nhdn doan gen MatK cua mau nghién citu trén gel agarose 1%
DNA thang chuan 2 kbp. (B) Cay phat sinh lodi so sanh giita mau nghién ciru (ky hiéu 4.1 GDOI) (D
orlowii) véi cdc lodi thugc chi gan. (C) Két qua Alignment giita trinh tw gen ciia mau nghién ciru (Ky hiéu
4.1 GDO01) voi cac loai thugc chi Distichochlamys va cac loai thudc chi Zingiber.

3.2. Anh hwéng ciia vi tri lit cit va nong dj
CDHSTTYV dén khi ning tao callus

Qua4 trinh cam tng callus 13 bude khoi dau then
chét dé tai biét hoa mo. Két qua khao sat trén 4 loai
mau céy (1a, than, ddt than, ré) cho théy su khac biét
1d rét vé tiém nang tao callus (Hinh 3.2). Mau 1a va
than hoan toan khong hinh thanh callus ma bi hoa
nau va chét mo. Mau ré bat dau tao callus sau 20-26
ngdy nhung ty 1¢ thdp (cao nhat dat 65%), callus
nho, mém va c6 mau vang nau. Trong khi do, mau
dbt than thé hién uu thé vuot troi véi ty 1€ tao callus
dat 100% trén moi truong MS bo sung 1,0 mg/L 2.4-
D va 0,7 mg/L BA sau 22 ngay nudi cdy. Callus thu
duoc c6 cAu tric cung chic, mau xanh dam va phat
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trién manh véi kich thuée dat 6,0 + 0,3 mm (Hinh
3.3). Té bao tai vi tri dot than (ving chuyén tiép
than-rd) c6 mirc do biét hoa thap va kha ning phan
chia manh hon so vd&i cac md 14 da biét hoéa hoan
toan. Su phéi hop giita auxin (2,4-D) va cytokinin
(BA) dd pha v& trang thai can bang hormone ndi
sinh, thic ddy sy ting sinh md seo chat luong cao.
Két qua nay twong dong véi nghién ctu cia Lé
Hung Linh (2017) trén S&m Lai Chau va Raomai
(2014) trén cdy Paris polyphylla, cho thiy cac mau
cdy gan dinh sinh trudng hodc ving mé non c6 kha
ning phan chia manh va it chira hop chét trc ché hon
so vOi cac mo da biét hoa hoan toan.
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(A) ~ (B) (C)

/ Mau la=

1,0 mg12,4D + 0,7 mg/1 BA

Hinh 3.2. Anh huéng ciia vi tri lat cit va nong do PHSTTYV dén sy hinh thanh callus tir ciy D. orlowii in
vitro. Hinh thai mau tir cac vi tri cat khac nhau trong méi trweong MS 0 tuan tudi (A) va 4 tuan tu6i (B).
Hinh thai mau tir cc vi tri cat khac nhau trong méi trweong MS bo sung 1,0 mg/L 2,4-D va 0,7 mg/L BA 4
tudn tudi (C).

(A)

0.25mgl124D+0.7mgl1BA 0.5mg/l124D +0,7mg1BA 1.0mg124D + 0.7 mgl BA 1.5mg124D +0.7mgl BA

(B)

6 tudn

Khéi callus dang
1.0mg/ll 24D +0.7 mz/l BA phat trién

Hinh 3.3. Sw khac biét vé hinh thai callus trén cac mdi truomg khac nhau theo thoi gian (A). Moi
trueomg MS b sung 1,0 mg/L 2,4-D va 0,7 mg/L BA cho két qua tao callus tét nhat (B).

3.3. Khd nang tdi sinh chéi va nhan nhanh cum  sinh trudng. Do do, cac khdi callus phoi hoa nay tiép
chéi tir callus tuc dugc cdy chuyén sang moi truong tai sinh
3.3.1. Tdi sinh choi tir callus chuyén biét (MS c6 bo sung két hop cytokinin BA

Qua trinh phat sinh hinh thai tr mdé seo dugc va Kn ¢ cac n(‘”)ng d6 khac nhau) nham kich thich tbi
khao sat qua hai giai doan: cam ng phoi hoa va taii  da su phat trién ctia hé thdng chdi (Bang 3.2). Khéi
sinh chdi thuc su. Két qua giai phau cho thay, khi  callus ban dau chuyén bién tir giai doan phoi hinh
duy tri callus trén moi trudng cam Gng mo seo (MS  trimg, hinh tim, dén hinh ca dudi trude khi budc vao
bd sung 1,0 mg/L 2,4-D va 0,7 mg/L BA), té bao bé giai doan tao chdi sém va mudn véi sy xuét hién cua
mit callus bt dau c6 xu hudng phan hoa va trai qua  cac dinh sinh trudéng mau xanh luc dam. Sy két hop
cac giai doan phat sinh phdi soma som (Hinh 3.4). hai hoa gitta ham lugng auxin va cytokinin néu trén
Tuy nhién, dé cac phoi nay phat trién hoan chinh  d kich thich hiéu qua sy phan hoa té bao, tao tién dé
thanh chdi khoe manh va ting hé s6 nhan, can phai  hinh thanh hé thong chdi hoan chinh co kha ning
loai bo hoan toan auxin manh (2,4-D) ra khoi moi  phat trién thanh cy con in vitro khée manh (Hinh
truong nham giai phong sy e ché phan héa dinh  3.4).
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(E)
(A)
‘Ecm 0.2cm G Ecm

Hinh 3.4. Hinh thai callus trén cic mdi trwong MS bo sung 1,0 mg/L 2,4 D + 0,7 mg/L BA & cac giai
doan sinh trwémg va phat trién khac nhau. (A) Giai doan phoi hinh ciu. (B) Giai doan phoi hinh tim.
(C) Giai doan phdi hinh ca dudi. (D) Giai doan tao chdi sém.

(E) Giai doan tao chdi muén

Callus ctmg, xanh dam tir d6t than dugc st dung  qua cao nhat véi ty 1¢ téi sinh dat 95%, hé s 5,0
dé khao sat kha ning tai sinh hinh thai. Két qua cho  chdi/mau. Chdi hinh thanh c6 dic diém map, khoe,
thidy BA dong vai trd chii dao so véi Kn. M6i truong  xanh dam véi chiéu cao trung binh 40,0 mm sau 25
MS b6 sung 1,5 mg/L BA va 0,5 mg/L Kn cho hiéu ngay (Bang 3.2).

Bang 3.1. Anh hudng ciia nong d9 BA va Kn dén kha niing tai sinh chdi tir callus D. Orlowii
sau 6 tuin nudi ciy

Chiéu cao Thoi gian

() (ML) siuh (%) chiimju frungbinh  hinhthinh . Hinh thii chdi
& g ° choi (mm) choi (ngay)
0,0 0,5 20+ 2¢ 1,5+0,1c  15+0,5¢ 3540,8 1402 Nho, ﬁﬁit xanh
0,0 1.0 25+ 2¢ 1.8+0,1c  17+0,5¢ 34408 1+0pc  Nho, zﬁ‘;t xanh
0,5 0,5 50 + 34 25+024 25+ 0,6¢ 30 +0,7¢ p403¢  Irung Eﬁ‘;}; xanh
0,5 1.0 55 + 3d 284020  27+0.,6¢ 29 + 0,6¢ 2403 lung ngg xanh
1,0 0,5 70 + 4¢ 35+028 32+0,7 28+ 0,6° 3403  Map, xanh dm
1.0 1.0 75 + 4¢ 3802 34+0,7 27 40,60 3403  Map, xanh dam
1.5 0.5 95 + 30 50+03"  40+0,8 25+ 0,50 34040 Map, 131:32 xanh
1,5 1,0 90+ 3  48+03®b 38+ 0,8 26+ 0,5 34040  Map, 1;};‘1’; xanh
2.0 0.5 85 + 4b 45+03>  36+0,7b 27 + 0,6 3+03v  Map, xanh dam,
hoi yéu
2.0 1,0 80 + 4b 424030 35.+£0/7°  28+0,6% 3403w  Méap, xanh dam,
hoi yéu
P-value <0,010 <0,01 <0,01 <0,01 <0,05

Ghi chii: Cdc gid tri dwoc biéu thi dwdi dang gid tri trung binh + dg léch chudan (SD). Céc chiF cdi (a, b,
¢, d, e) thé hién sir khdc biét thong ké theo phdn tich Duncan & mirc ¥ nghia P < 0,01 va P < 0,05

S6 liéu tir Bang 3.2 cho thiy vai tro quyét dinh  va xuét hién hién tugng chdi bi di dang hoic thiy
ctia viéc phdi hop cac chit thudc nhom cytokinin  tinh hoa nhe.
dén kha nang tai sinh chdi. Khi ndng d6 BA ting dan  3.3.2. Nhdn nhanh cum choi
tir 0,5 mg/L 1én 1,5 mg/L két hop véi Kn, ty 1¢ tai Pé t6i wu hoa hé sd nhan gidng, NAA duoc bd
sinh chodi ting tir 50% lén dat dinh 95% (¢ nghiém sung vao mdi truong tai sinh toi wu (Bang 3.3). Tai
thirc MS bd sung 1,5 mg/L BA va 0,5 mg/L Kn). Sy ndng d6 0,5 mg/L NAA két hop véi 1,5 mg/L BA va
két hop gilta mot cytokinin hoat tinh manh (BA) 0,5 mg/L Kn, hé s6 nhan chdi dat mirc cao nhét 10,0
kich thich phan chia 16p té bao ngoai vi va mdt = 0,5 chdi/cum sau 28 ngay. Chdi phat trién to khoe
cytokinin hoat tinh nhe hon (Kn) gitip 6n dinh sy  va dong déu (Hinh 3.5). Hé s nhan tir callus (10,0)
kéo dai ctia ddt than chdi bén di tao ra sy dong vin  cao hon dang ké so véi phuong phap nhan chdi tir
t6i wu, cho hé sd tai sinh dat 5,0 chdi/miu véi chiéu mam ci truyén théng (2,87 choi/miu) cta cac
cao chdi vuot trdi (40,0 mm). Tuy nhién, khi ting nghién ctru trude d6. Cu thé, hé s6 nhan chdi (10,0)
nong d6 BA 1én qua cao (2,0 mg/L), ty 1é tai sinh  dat két qua kha kha quan so vdi nghién ctru trén cay
chdi co xu huéng giam nhe (xudng con 80%-85%) Gumng gid ciia Tran Viét Ha va cong su (2018) (4,08

lan) hay trén cdy Gung ta cua Trwong Thi Bich
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Phuong va cong sy (2018) (7,14 ch01/mau) Diéu  bao dbt than khi duoc tiép xtc truc tiép v6i ndng do
nay chung minh wu the cua ky thuat lat cét mong chat DPHSTTV phu hop.
trong viéc khai thac tdi da tiém ning tai sinh cua té
Bang 3.2. Anh hudng ciia nong d9 NAA két hgp v6i BA va Kn ti wu dén kha ning nhan nhanh cum choi
cily D. orlowii sau 6 tuin nudi ciy

NAA Ty 1€ tai S6 Chiéu cao trung Thoi gian hinh 36 14/chdi (Il-(IlTl? ttllllli(l'rzhg:ﬁ
. ° Aes X N Ao N Ao N h 0'c, dg
(mg/L)  sinh (%) choi/mau binh choi (mm)  thanh choi (ngay) dbng ddu)
0,0 15+ 2¢ 1,2+0,1¢ 13,8 +0,3¢ 35+0,8¢ 1+0.2¢ Nho, it choi, ngan
0.1 30430 2,0+0,1¢ 24,0 + 0,4¢ 3240,7¢ 2+0,3¢  Nho, it chdi
0.2 75445 3.8+0.2 36,0 = 0,7 29 £ 0,6 3403 1okhoe, khong
dong CTeu ‘
0,5 100£0:  10+0,5 40,0 £ 0,8 28+ 0,50 4+04 To khoe, dong déu
1.0 70+4c  35+02° 29,5 +0,3¢ 30+ 0,6° 34030 10 khggf dong
1,5 60+3¢  3,0+02¢ 27,0 + 0,44 31 +0,6¢ 3403 [rungbinh, khong
ddng déu
2.0 50+£3 25+02¢ 25,0+ 0,5¢ 32+0,7¢ 2403¢ 1rungbinh, yeu,
khong dong deu
P-value  <0,01 <0,01 <0,01 <0,01 <0,05

Ghi chu: Cac gia tri duoc biéu thi dudi dang gia tri trung binh + do léch chudn (SD). Cac chir cdi (a, b,
¢, d e) thé hién sy khdc biét thong ké theo phdn tich Duncan & mirc ¥ nghia P < 0,01 va P < 0,05.

Hé sb nhan chdi (10,0 chdi/cum) dat dwoc trong  hoan toan hién tuong wu thé ngon tén tai trong mo.
nghién clru nay hoan toan vuot trdi so vdi cac Péng thoi, tTCL gitp giai phong cac té bao mo6 phén
phuong phap nhan glong bang dbt than thong sinh bén tiép xuc truc tiép, dong déu va tdi da véi
thuong. Ve mit co ché sinh 1y thyc vat, viéc sit dung  cac CPHSTTV trong méi truong dinh dudng, kich
cac lat cit mong té bao theo chiéu ngang c6 dd diay  hoat dong loat nhidu trung tim phan chia té bao phat
cuc méng (0,5 mm) da pha vé hoan toan cdu trac  sinh phoi hoa dé tai sinh cum chdi mat dd cao.
giai phiu nguyén ven ciia d6t than, tir d6 triét tiéu

NAA (mg/L) O 0,1 0,2 0,5 1,0 1,5 2

Hinh 3.5. Anh huéng ciia nong d9 NAA dén kha niing tao cum chdi trong méi truwong co ban MS bo
sung 1,5 mg/L BA, 0,5 mg/L Kn.

Mic du hé thong nhan glong gian tiép qua giai  3.4). Moi truong MS chira 1,0 mg/L NAA la t6i ru
doan callus (tir tTCL) thudng tiém 4n nguy co bién  nhét véi 100% chdi ra r& sau 16 ngay. Trung binh
di soma do qua trinh gidi biét hoa té bao, trong  mdi chdi tao ra 10,0 ré véi chiéu dai ré dat 4,5 £ 0,3
nghién clru nay, cac dong callus dugc kiém soat chit cm, ré map, khoe va phén nhanh nhiéu (Hinh 3.6).
ché & chu ky ciy chuyén ngan (khong qua 3 chu ky) NAA ¢ nong d¢ thich hop da thac day sy phan chia
va choi tai sinh ¢ hinh thai 14, be 14 hoan toan dong te bao tai ving tuong tang gbc chdi. Tuy nhién, néu
nhét véi cdy me (Hinh 3.5). Viéc gii han s6 1an cdy  ndng do NAA tang lén 2,0 mg/L, hiéu qua ra ré giam
chuyén callus va duy tri ndng do auxin & mirc tdi  va xuét hién hién twong tao callus tai gbc choi, gly
thiéu 1a giai phap then ’chét gitip duy tri tinh on dinh  bat loi cho sy sinh truong cua cdy con. Nhu cau

di truyen ctia ngudn giong D. orlowii in vitro NAA cho sy ra ré cé sy khac biét gitta cac loai;
3.4. Anh hwong ciia nong dp NAA dén kha nang  trong khi D. orlowii dat t6i uvu ¢ 1,0 mg/L NAA, thi
tao cdy hoan chinh cay Gung ta can tdi 2,0 mg/L NAA dé dat ty 1€ ra re

Gie}i doan ra ré duoc thuc hién trén moi truong  cao (Truong Thi Bich Phugng va cong su, 2018).
MS bo sung NAA ¢ cac nong do khac nhau (Bang
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Bang 3.4. Anh huéng ciia ndng dd NAA dén kha niin

g tao cay D. orlowii hoan chinh

Noleg : ° Thoi gia‘n tao ré S r&/miu Chiéu dai ré Du’irng kinh Hinh thai ré
(mg/L) (ngay) (cm) ré (mm)
0,0 25+ 1,0 1,0 + 1,0¢ 1,0 £0,2¢ 0,4+0,1¢ Ngan, manh, yéu
0,5 15+ 0,5 6+ 1,00 3,8+0,2 1,0£0,p  Dai,manh, khoe, phan
nhanh
1,0 16 = 0,5 10 = 1,00 4,5+ 0,30 1,240,18 Dai, map, khoe, phan
nhanh
1,5 18 +0,8¢ 441,00 3,0+0,2¢ 0,8 +0,1¢ Dai, mép, it nhanh
2,0 20 + 1,0¢ 2+ 1,04 2,0 + 0,24 0,6 +0,1¢ Dai, map, yéu, it nhanh
P-value <0,01 <0,01 <0,01 <0,05

Ghi chu: Cac gia tri dwoc b,iéu thi duwéi dang gid tri trung binh + d¢ léch chuan (SD). Cdc chit cdi (a, b
¢, d, e) thé hién sy khac biét thong ké theo phdn tich Duncan ¢ muc y nghia P < 0,01 va P < 0,05

NAA(mg/L) 00 05 1,0
3.5. Anh hwéng ciia gid thé dén 1y 1¢ song ciia cdy
Girng den

Cay con in vitro c6 bd ré hoan chinh dugc dua ra
vuon wom dé thich nghi (Bang 3.5). Sau 4 tudn huan
luyén, gia thé hdn hop (dat thit + tro trdu + xo dira ty
1& 1:1:1v/v) cho két qua t6t nhat voi ty 1¢ séng dat 85
+ 4%. Cay sinh truong khoe manh, dat chiéu cao
trung binh 6,5 + 0,4 cm va hinh thanh thém 4,5 1a
moéi (Hinh 3.7). Gia thé phdi tron dam bao duge do
toi xOp, thoang khi cua tro tréu, kha ning giit 4m cua
xo dira va ngudn dinh dudng tir dat thit. Diéu nay hd
trg toi wru cho b r& non yéu cia cay in vitro chuyén
sang trang thai tu dudng. Két qua nay twong dong
v0i nghién cuu cua Nguyén Van Tinh va cong su
(2023), khang dinh gi4 thé ph01 tron gitra dat va cac
thanh phan hitu co nhu tro trdu, mun cua gitp cdy D.

e
T ATTTH YR R MR RORR R ARAR KRR

L
4R bl T )

2,0
Hinh 3.6. Anh huéng ciia ndng do NAA dén kha ning tao ré ciy D. orlowii in vitro

1,5

orlowii thich nghi t6t nhat khi chuyén sang trang thai
tu dudng.

Mic du ty 1¢ song dat 85% la két qua rét kha
quan d01 v6i mot loai thude ho Ging nhan gidng qua
tTCL, van c6 khoang 15% cay con bi chét trong qua
trinh huan luyén. Phén tich thuc t& cho thdy, nguyén
nhan cha yéu dan dén su hao hut nay la do hién
tuong thdi gbe ré gy ra bai mot sb chung nim dat
co hoi xAm nhidm vao giai doan tudn dau tién khi
cdy méi chuyén tir moi trudng vo tring sang tu
dudng. Ngoai ra, cdy con tai sinh qua giai doan
callus thuong cé 16p sap ngoai bi mdéng hon va hoat
dong cua khi khong chua hoan toan ty chu so voi
cdy nhan gidng truc tlep, dan dén hién tuong mat
nudc dot ngot & mot s6 mau cé b ré chua kip phan
nhanh hoan chinh dé hat nudc hiéu qua.

Bang 3.5. Anh hwéng ciia cac loai gia the dén ty 1¢ song va sinh truomg ciia ciy D. Orlowii in vitro sau 4
tuin huin luyen trong nha ludgi

Ty 1¢ sdng sot

Chiéu cao cay

Gi4 thé %) (cm) S6 1a/cay Tinh trang cay
Dt thit pha cat 60 + 3,00 5,0+ 0,3 3,5+0,2° Kha yéu, hoi vang 1a
Hon hop (d‘at + tro + xo 85 & 4,00 6.5 + 0,40 45403 Khoe me,:nh, x?nh dam,
dira) dong déu
Xo dira 75 + 4,0 6,0 &+ 0,42b 4,0 +£0,2 Khée, xanh tdt, it vang
Tro trau 45 +3,0¢ 4,0 +0,2¢ 3,0 +0,2¢ Yéu, 14 nho, Ga nhe
P-value <0,01 <0,01 <0,01

Ghi chu: Cac gia tri dwoc bg'éu thi duéi dang gid tri trung binh + dg léch chudn (SD). Céc chiF cdi (a, b,
¢, d, e) thé hién sy khac biét thong ké theo phdn tich Duncan ¢ mutc y nghia P < 0,01.
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Hinh 3. 7 Sinh trwéng cia cay D. 0rlowu in vitro trén gia the hén hop (dat + tro trau + x0 dlra) sau 4 tuin
huén luyén trong nha luwéi
4. KET LUAN Viéc bd sung thém 0,5 mg/L NAA vao mdi
Két qua nghién ctru da xac dinh chinh xac ddi  truong tai sinh di nang cao hé s nhan choi, dat 10,0
tugng nghién ctru 1a loai D. orlowii dua trén dic =+ 0,5 chdi/cum sau 28 ngdy véi chidu cao trung binh
diém hinh thai két hop voi phan tich trinh ty gen luc 40,0 + 0,8 mm va dat 4 + 0,4 14/chdi. Moi truong
lap matK. Quy trinh tai sinh va nhan gidng in vitro MS chira 1,0 mg/L NAA cho kha ning tao ré t&i uwu
da duoc thiét 1ap thanh cong. Mau lat cit mong dét  véi ty 1€ ra ré dat 100%, trung binh 10,0 + 0,8
than cho kha nang cam ung callus tdi wu trén moi  ré/chdi va chibu dai ré dat 4,5 + 0,3 cm sau 16 ngay
truong MS bd sung 1,0 mg/L 2,4-D va 0,7 mg/L BA,  nudi cdy.
dat ty 1¢ tao callus 100% sau 22 ngiy nudi cay. Trong giai doan thich nghi ngoai nha ludi, gia thé
Callus thu dugc sinh truong tdt, mau xanh dam, c6 phéi tron dat thit tro trdu : xo dira theo ty 1€ 1:1:1
do cung cao, voi kich thudce trung binh 6,0 £ 0,3 (v/v) cho ty 1¢ séng cao nhit (85 + 4%) sau 4 tuan
mm. huan luyén, cdy sinh truong 6n dinh véi chiéu cao
Méi truong MS bd sung 1,5 mg/L BA va 0,5 trung binh dat 6,5 + 0,4 cm. Két qua nghién ctru da
mg/L Kn cho hi¢u qua tai sinh ch01 cao nhat dat ty xdy dung dwoc quy trinh nhan gidng in vitro hoan
1€ 95 + 3% sau 25 ngay nudi cdy, voi s6 chdi trung  chinh cho D. orlowii, tao co s& cho cong tac bao ton
binh 5,0 £ 0,3 chdi/mau, chiéu cao chdi 40,0 £ 0,8  va phat trién ngudn dugc liéu quy nay.
mm va 3 + 0,4 14/chéi.
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ABSTRACT

Black ginger (Distichochlamys orlowii K.Larsen & M.F.Newman) is a rare and endemic medicinal plant
of Vietnam, possessing various valuable biological activities such as anti-inflammatory, antioxidant, and
anticancer properties. This study applied thin cell layer technology to establish an efficient in vitro
micropropagation protocol. Species identification using DNA barcoding with the matK gene confirmed that
the experimental specimens belonged to D. orlowii. Transverse thin cell layers (tTCLs) derived from stem
nodes (0.5 mm in thickness) exhibited the highest callus induction frequency (100%) on Murashige and
Skoog (MS) medium supplemented with 1.0 mg/L 2,4-dichlorophenoxyacetic acid (2,4-D) and 0.7 mg/L
benzyladenine (BA). Optimal shoot regeneration from callus (95%) was achieved on MS medium containing
1.5 mg/L BA and 0.5 mg/L Knetin (Kn). The highest shoot multiplication coefficient (10.0 shoots per cluster)
was recorded upon adding 0.5 mg/L alpha-naphthaleneacetic acid (NAA) to the regeneration medium.
Complete in vitro rooting (100%) was successfully induced on MS medium supplemented with 1.0 mg/L
NAA. Plantlets successfully acclimatized to an ex vitro substrate mixture (Soil: Husk Ash: Coconut Coir =
1:1:1 v/v) with a survival rate of 85%. This study successfully established an in vifro propagation protocol
utilizing the TCL technique, laying the groundwork for conserving and developing the precious medicinal
plant D. orlowii.

Keywords: Black ginger, Distichochlamys orlowii, In vitro propagation, matK, Thin cell layer.
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