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Somatic embryogenesis from root explant of Vu Diep Ginseng
(Panax bipinnatifidus Seem.)

Le Hung Linh, Dinh Xuan Tu
Abstract
Vu Diep ginseng (Panax bipinnatifidum Seem.) is an important medicinal herb in Vietnam. Because of its high
medicinal values, there has been a large scale and unrestricted exploitation of the plant directly from the wild in
order to meet its ever increasing demand by pharmaceutical industries. This paper presented results of induction
of somatic embryogenesis of Vu Diep ginseng through the callus using transverse thin cell layer (tTCL) culture
technique. Callus was induced from tTCL root explants on mediums supplemented with 0.5-1.0 mg/1 2,4-D and
1.0mg/l NAA. Highest response percentage (100.0%) of callus was cultured on medium MS+1mg/L 2,4-D or
MS+1mg/L 2,4-D+1mg/L NAA. The types of media used for induction of SEs from different derived callus had a
statistically significant impact on the frequency of embryogenesis after 2-4 months of culture. Highest frequency of
somatic embryogenesis (40.0%) and mean number of somatic embryos (SEs) per explant (21.3) were obtained on
medium MS MS+1 mg/L 2,4-D+1 mg/L NAA+0.5 mg/L TDZ. High frequency of SE germination (80.3%) occurred
on SH medium with 1 mg/1 gibberellic acid. Highest percentage of seedling to plantlet conversion was observed in
the medium supplemented with 1 mg/l BA and 0.5 mg/l NAA.
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NGHIEN CUU QUA TRINH TAO PHOI VO TINH TU MO SEO TRONG NUOI CAY
IN VITRO SAM LAI CHAU (Panax vietnamensis var. fuscidiscus)
Lé Hung Linh', Binh Xuén Ta!

TOM TAT

Trong nghién ctu nay, quy trinh cim ting tao phoi v6 tinh gidn tiép thdng qua mo seo va tai sinh ciy sam Lai
Chéau (Panax vietnamensis var. fuscidiscus), mét loai dugc liéu quy dang bi tuyét chung da dugc cong b6 thanh cong
lan d4u tién tai Viét Nam. Mo seo dugc tao thanh trén méi trudng dinh dudng MS (Murashige and Skoog) c6 b6
sung 0,5 mg/L 2,4-D. Cdng thiic mdi trudng cho ty 1é tao thanh phoi v6 tinh va s6 phoi trung binh trén mét mau
cdy cao nhit (tuong ting 1a 100% va 18,6) 1a SH (Schenk & Hidebrandt) + 0,5 mg/L NAA (Naphthalene acetic acid) +
0,5 mg/L Dropp. Phoi thit c4p xuit hién tit phoi ban ddu va dugc nhan 1én trén moéi truong SH + 1.0mg/L NAA +
0,5 mg/L BA. Tiép theo, cong thiic méi trudng cho ciy con phat trién t6t v6i choi va ré ct va ty 1é phoi chéi chuyén
thanh cay con hoan chinh cao nhit la SH + 1 mg/L BA + 0,3 mg/L NAA. Céy con 6 tudn tudi ti cdng thic SH + 1,5
mg/L NAA hodc SH + 0,5 mg/L BA + 1,5 mg/L NAA da dugc chuyén thanh coéng sang moi trudng dit trong diéu
kién nha kinh. P4y dugc xem la nhiing dan liéu quan trong dé tiép tuc cac nghién ctiu tiép theo nham phuc trang va
bao ton gidng sam Lai Chau tai Viét Nam.

T khoéa: Sam Lai Chéu, mo seo, phoi soma, in vitro

1. DAT VAN DE vung Jinping, phia Nam tinh Van Nam, Trung Qudc

Sam Lai Chau (Panax vietnamensis var. fuscidiscus (Z}}u et al, 2003). Vai tr6 cha hang trim céc hoat
K. Komatsu, S. Zhu & S.Q. Cai), 1a mot thi sam méi chit sinh hoc (trong d6 c6 saponin) chiia trong sam
dugc biét dén & Viét Nam, thudc loai saim Ngoc Linh da dugc bi€t dén va tng dung trong rét nhi€u linh
(Panax vietnamensis Ha & Grushv.). Pay 1a loai sam ~ vuc (Christensen, 2008). Sam Ngoc Linh dugc cho
moc ty nhién & do cao 1400-1900 m, dugc phét la loai sam t&t nhdt thé gidi véi 52 loai saponin. Theo
hién tai dia phan huyén Mudng Te, Sin H6 va Tam nghién cttu cia Phan K& Long va cong sy (2014), sim
Dudng, tinh Lai Chau (Phan Ké Long va ctv, 2014). Lai Chéu c6 thé€ chita cac chdt saponin tuong ty nhu
Trudc d6, sim Lai Chau ciing da dugc tim thdy ¢ s4m Ngoc Linh. Chinh vi véy, sém Lai Chau da bj céc
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thuong lai san lung thu mua xudt khiu sang Trung
Qudc ti lau. Tinh trang khai thac qué mtc trong tu
nhién, cong v6i mai trudng song bi tac dong nghiém
trong do nan pha riing dan dén loai nay bi de doa
tuyét chung & muc d6 tram trong, can dugc uu tién
béo ton & muc cao nhét.

Tuy nhién, phuong phdp nhin giéng truyén
thong bang hat gip nhiéu kho khin do sim Lai
Chau 14 cay lau ndm, thdi gian dé€ cdy moc tu hat
dén ltc ra hoa ddu qua phai mat 4 - 5 ndm, s6 lugng
hat thu dugc trén mot cidy khong 6n dinh, trung
binh 20 - 40 hat, thoi gian nga nghi caa hat kéo
dai 6 - 18 thang, ty 1é hat ndy mam ngoai ty nhién
thép. Nudi cdy mo in vitro tao phoi vo tinh la mot
céng cu htiu hiéu cho viéc nhin nhanh cay dugc
liéu. Phuong phap nay cho phép san xudt s6 lugng
céy giong 16n trong thoi gian ngdn véi chit lugng
déng déu va sach bénh. Ky thuit nhan phoi vo tinh
da dugc sy dung thanh cong & mot s6 loai sam My
(P. quinquefolius), Sdm Han Qudc (P, ginseng), Sam
Ngoc Linh (P, vietnamensis Ha et Grushv), Tam that
bic (P. notoginseng) (Zhang et al., 2014; You et al,,
2012). Phoi vo tinh hay con goi la phéi soma c6 thé
dugc tao ra truc tiép tii phoi hitu tinh, 14 mim, tru
dudi la mam, céy con hodc dugc tao ra gidn tiép
thong qua mé seo. Hién nay, & Viét Nam chua cd
codng trinh nao cong bo vé nghién ciiu tao phdi vo
tinh & cay sam Lai Chau phuc vu cong tac bao ton
loai sam nay. Vi vay bai bao nay trinh bay két qua
nghién ctiu qua trinh tao phoi vo tinh théng qua mo
seo clia cay sdm Lai Chau.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién citu
Ct sam Lai Chau (P, vietnamensis var. fuscidiscus)

dugc thu thap tu tu nhién tai ban U Ma, xa Thu Liam
huyén Mudng Té, tinh Lai Chau.
2.2. Phuong phap nghién ctu

Cém tng tao mo seo: D€ cdm 1ing tao mo seo tu
lat cat mong t€ bao mo cu, st dung mdi truong MS
c6 bd sung 0,5 mg/L 2,4-D, 30 g/L dudng sucrose,
va 7 g/L agar. Thi nghiém tao mo seo ban dau dugc
nudi cdy trong 5 tun.

Tao md seo c6 kha nang sinh phoi: D€ tao mo
seo c6 kha niang phat sinh phoi, tién hanh nudi cdy
md seo ban dau trén moi trudng MS cé bd sung 0,05

mg/L 2,4-D va 70 g/L duong sucrose trong thoi gian
7-10 ngay & diéu kién t6i, sau d6 chuyén sang diéu
kién chiéu sang 4 tuan.

Cam ting tao phoi vo tinh: Mo seo c6 kha ning
phat sinh phoi dugc cdy chuyén sang moi truong
SH ¢6 ham lugng dudong sucrose giam (30 g/L) va
b8 sung dong thoi chit di€u hoa sinh trudng 2,4-D
(0,5 mg/L) va Dropp (xuit xt Nga) v6i dai ndong do
khac nhau (0,1; 0,3; 0,5; 1,0 mg/L). Panh gia kha
nang hinh thanh phoéi soma sau 2 - 3 thang nuéi cdy
khong chuyén.

Su phét trién cta phdi chdi va ciy con tai sinh:
Phoi choi dugc cdy chuyén trén moi trudng SH c6
bd sung dong thai chit diéu hoa sinh truéng NAA
(0,3 mg/L) va BA (0,5; 1,0; 1,5 mg/L). Panh gid kha
néang phét trién ctia cay con va ty 1é phoi chéi chuyén
thanh cay con hoan chinh.

biéu kién nuoi cdy: Moi truong nudi cdy dugc
hép kht tring 20 phut & 121°C, latm. Nhiét do
phong nuoi cdy 25 - 27°C. Thoi gian chiéu sang 12
- 14 gid/ngay.

II. KET QUA VA THAO LUAN

3.1. Cam tng tao mo seo tu lit cit mong té€ bao
mo cu

Trong nudi cdy in vitro thuc vat, su hinh thanh
mo seo la mot qua trinh sinh hoc phtic tap, dudi tac
dong ctia cac chit diéu hoa sinh trudng auxin hodc
cytokinin, cac té bao tai vi tri mé bi t6n thuong phan
chia hén don khong ngting tao thanh khoéi té bao
phan biét héa. Qua trinh nay khoéng chi phu thudc
vao thanh phan va néng do chat kich thich ma con
phu thu¢c nhiéu vao kiéu gen va trang thai t€ bao &
vi tri ldy mau. Té bao nao cang tré hda thi cang dé
bi tic dong, kich thich, qué trinh tao mo seo dién
ra nhanh va hiéu qué cao hon so voi t€ bao gia hoéa.
Trong nghién ctiu tao moé seo ban déu, lat cit mong
té bao mo dinh sinh trudng dugc nudi cdy trén moi
trudng MS c6 b6 sung 0,5 mg/L 2,4-D. Qua trinh tao
mo seo dién ra tuong d6i nhanh, sau 3 tuén nudi ciy
cdc miéng mau cdy bat ddu phong 1én tao thanh khéi
té€ bao x8p, ¢ mau vang nhat. Khoi t€ bao nay 16n rét
nhanh, & vién xudt hién 16p té bao mém mau tring
& tudn nudi cdy thi ndm (Hinh 1). Diéu nay chiing
to chdt 2,4-D & ndng do 0,5 mg/L thich hgp cho tao
thanh mo seo tli t€ bao moé dinh sinh trudng & cay
sam Lai Chau.
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2 _
Hinh 1. M6 seo sam Lai Chau trén moéi trudng
MS + 0,5 mg/L 2,4-D

3.2. Tao md seo c6 kha niang sinh phoi

Trong nghién ctu nay, md seo ban dau dugc
nuoi cdy trén moi truong MS c6 ham lugng dudng
cao (70g/L) va giam néng d6 2,4-D mudi 1an nham
tao mo seo c6 kha ning sinh phoi. M6 seo c6 kha
nédng sinh phoi thu dugc sau 7 - 10 ngay nudi cdy &
trong t6i va 4 tudn & diéu kién chiéu sing 12 - 14 gio/
ngay. Mo seo c6 kha nang sinh phdi la khéi mo gom
nhiéu t€ bao nhd, cd cung dudng kinh, c6 hoat dong
bién dudng rit manh mé va cudng do t6ng hgp axit
ribonucleic cao (Hinh 2).

Hinh 2. M6 seo c6 kha nang sinh phoi

3.3. Cam ting tao phoi vo tinh

Anh huéng cta sy két hgp chat diéu hoa sinh
trudéng Dropp véi 2,4-D (0,5 mg/L) hodc NAA (0,5
mg/L) dén qua trinh cdm ting tao phdi v6 tinh dugc
tién hanh danh gia. Két qua cho thdy sy khac biét
gitia hai nguén auxin sti dung thé hién ro rét sau 8-12
tudn nuoi cdy. St dung riéng ré 2,4-D (0,5mg/L) hodc
két hop véi Dropp déu khong cho két qua tao thanh
phoi vo tinh ma chi thy su phat trién manh ctia mo
seo, ddc biét trén moi trudng MS + 0,5 mg/L 2,4-D +
0,3 mg/L Dropp. Két qué nay trdi ngugc v6i mot sd
nghién ctiu & cac loai khac thu¢c chi sdm Panax. You
et al. (2012) va Zhang et al. (2014) da chi ra rdng,
chat 2,4-D & nong d6 0,5 mg/L rat thich hop trong
cam Ung tao phoi & ciy sam Panax notoginseng va
sam Han Quéc (You et al., 2012; Zhang et al., 2014).
Diéu nay cho thay sy khac biét vé loai ciing la mot
nguyén nhin dan dén kha nang cam ting tao phoi vd
tinh khéac nhau.
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Mit khac, khi st dung két hgp auxin NAA (0,5
mg/L) vé6i Dropp (0,1-1,0 mg/L) trong moi trudng
nudi ciy cho thay phoi cau dugc hinh thanh trén bé
mat cia mo seo § tat ca cac cong thiic nghién ctiu
(Hinh 3a). Tuy nhién, ty 1é phéi v6 tinh dugc tao
thanh phu thudc vao néng d6 ctia Dropp (Bang 1).

Bang 1. Anh huéng ctia 2,4-D, NAA va Dropp
dén su tao thanh phéi v6 tinh

.. Ty 1& phoi TB s6
Cytokinin Dropp, zé .tl'Il)lh phoi vo
Auxin mg/L dugctao | tinh/mé
thanh, % seo
0,1 0 0
2,4-D, 0,3 0 0
mg/L 0 0,5 0 0
1,0 0 0
0,1 57,1 7,5
NAA, 05 0,3 77,8 12,9
mg/L ’ 0,5 100 18,6
1,0 42,9 10,7

Phén tich két trinh bay & bang 1 cho thdy moi
truong SH c6 bd sung 0,5 mg/L NAA va 0,5 mg/L
Dropp cho ty 1é tao thanh phdi v6 tinh dat 100% va
trung binh s6 lugng phoi dém dugc trén mdt mau
mod seo 1a 18,6. Khi néng d¢ ctia Dropp trong moi
trudng l6n hon (hoac nhd hon) 0,5 mg/L thi ty 1é tao
thanh phoi cting nhu s6 lugng phoi hinh thanh trén
md seo déu gidm. Phin 16n cac phoi cau ban d4u tao
thanh phoi thi cip, va trdi qua giai doan phat trién
phoi thay 16i va phoi mang 14 mam (phoi choi) trén
mdi trudng SH ¢6 bd sung 1,0mg/L NAA va 0,5mg/L
BA sau 6 tudn nudi cdy (Hinh 3b, 3c¢).

PECy

Hinh 3. Qua trinh tao thanh phéi v tinh
tti mo seo ¢ kha ning sinh phoi

3.4. Su phat trién cua phoéi tao thanh ciy con
hoan chinh

Trén moi trudng cdm ting, phoi soma phat trién
rit chdm hodc ngling sinh trudng, hodc bat dau qua
trinh hinh thanh phoi thit cip. Tét ca diéu d6 dan téi
kich thudc phoi nhd, phoi truéng thanh khong thé
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ndy mam hoan toan thanh ciy con c6 day du chéi
va ré ct. D€ t6i uu su phat trién ctia phoi thanh cay
con hoan chinh, phoi chéi dugc nuéi cdy trong moi
truong SH ¢6 bd sung dong thoi NAA (0,3 mg/L) va

BA (0,5; 1,0; 1,5 mg/L) (Hinh 4). Sy phat trién cta
phéi choi thanh céy con sau 6 tudn nudi cdy dugc
trinh bay & bang 2.

Bang 2. Anh huéng clia NAA va BA dén su phat trién ctia phoi chéi

Cong thuc NAA, BA, Ty 1€ phoi chéi chuyén o gem o A
A X A Dic di€m cta cdy con
nghién cliiu mg/L mg/L thanh cay con, %
CT1 05 67.5 CKay con phe‘lt trle‘n cPam, ¢6 nhiéu phoi thd
cép hinh thanh tit goc
CT2 . 1,0 92,5 Céy con phat trién t6t v6i chdi va ré ct
CT3 1,5 90,0 Céy con cao, yéu, ré ci kém phét trién

Phan tich két qua & bang 2 cho thdy moi truong
nuoi cdy c6 bo sung 1,0 mg/L BA va 0,3 mg/L NAA
cho cay con phét trién tét v6i choéi va ré ca (Hinh
4c, 4d), ty 1é phoi choi chuyén thanh céy con dat cao
nhét 92,5%. Hai cong thiic nghién ctiu con lai (CT1
va CT3) cho céy phat trién yéu hon, ty 1¢ phoi choi
chuyén thanh cay con thip, dic biét & mdi trudng
CT1, cht yéu la sy phat trién cta phoi tha cip. Day
c6 thé 1a nguyén nhén lam chidm sy phat trién cta
cay con. Céac nghién ctu trudc do6 ciing chi ra ring,
& nong do thich hgp BA ¢6 tac dung tao ct in vitro
& mot s6 loai khac (Cousins and Adelberg, 2008) va
BA ¢6 thé dugc chuyén héa dé dang hon cac chat
diéu hoa sinh trudng dugc téng hgp bsi méd thuc
vat va c6 kha nang kich thich san xuit hooc mon ty
nhién zeatin trong mo.

c ' LI
Hinh 4. Sy phat trién ctia phoi choi thanh ciy con

D€ nhan dugc cay con khde chuldn bi cho viéc
thich ting v6i moi trudng dét, tién hanh ciy chuyén
cay con v6i choi va ré ct (Hinh 4) sang moi trudng
SH1/2 c6 bd sung riéng ré hodc két hop 1,5 mg/L
NAA v6i 0,5 mg/L BA.

Quy trinh tao phdi vo tinh gian ti€p thong qua
mo seo § cay sam Lai Chéau dugc trinh bay & hinh
5 va lan dau tién dugc nghién ctiu thanh cong tai
Viét Nam.
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Thich nghi ra dat

Ciy con tisinh
Hinh 5. Quy trinh nhén giéng vé tinh in vitro
cay sam Lai Chau

IV. KET LUAN

Mo seo dugc tao ra trén mdi trudng MS c6 bd
sung 0,5 mg/L 2,4-D. M6 seo dugc cam tng phat
sinh phoi trén méi truéng MS + 0,5 mg/L 2,4-D +
0,3 mg/L Dropp véi ty 1é cao. Phoi soma phat trién
binh thuong tao thanh cay con hoan chinh trén méi
truong SH c6 bd sung dong thoi 0,5 mg/L NAA va
1,5 mg/L BA.
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Study on somatic embryogenesis from in vitro callus of Lai Chau ginseng
(Panax vietnamensis var. fuscidiscus)
Le Hung Linh, Dinh Xuan Tu
Abstract

A protocol for induction of indirect somatic embryogenesis via callus and subsequent plant regeneration for the
medicinally important and endangered plant Panax vietnamensis var. fuscidiscus has been developed for the first
time in Vietnam. Calli were formed on MS medium supplemented with 0.5 mg/L 2,4-D. The highest rate of somatic
embryogenesis (100%) and average number of somatic embryos (SEs) per explant (18.6 %) were obtained on MS
medium supplemented with 0.5 mg/L NAA and 0.5 mg/L Dropp. Secondary somatic embryos (SSEs) appeared on
the primary Ses were multiplied in SH medium with 1.0 mg/L NAA and 0.5 mg/L BA. Highest percentage of seedling
to plantlet conversion was observed in the medium supplemented with 1.0 mg/L BA and 0.3 mg/L NAA. Healthy
plantlets were characterized by well developed rhizome with roots and shoot showing vigorous growth. The plantlets
were successfully acclimated under shaded greenhouse conditions after 6 months of transfer to medium SH + 1.5
mg/L NAA or SH + 0.5mg/L BA + 1.5 mg/L NAA.

Key words: Laichau ginseng, Panax vietnamensis var. fuscidiscus, callus, somatic embryo, in vitro
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PHAN LAP VA NHAN DIEN VI KHUAN PHAN GIAI LAN
TU PAT TRONG SAM NGOC LINH O QUANG NAM
Tran Bdo Tram', Nguyén Thi Hién!,
Nguyén Thi Thanh Mai', Pham Huong Son? Pham Thé Hai’

TOM TAT

Tu mau dit ving ré cay sim Ngoc linh trong dudi tdn riing ty nhién 6 Quang Nam da phan 1ap dugc 07 ching
vi khudn c6 kha ning phan giai photphat kho tan véi chi s6 hoa tan (SI) trén moéi truong NBRIP st dung co chét
Ca,(PO,), dat tir 2,43 - 4,02 va dugc dinh danh: P1 thudc loai Acinetobacter soli - d6 tiong dong 99,72%; P6 va
P29 thudc loai Kluyvera cryocrescens - 4o tuong dong lan lugt la 99,93% va 99,63%; P19 va P36 thudc loai Seratia
marcescens subsp. Marcescens - d0 tuong dong lan lugt 14 99,86% va 99,85%; P31 thudc loai Enterobacter asburiae -
do tuong dong 99,25%; P35 thudc loai Raoultella planticola - d6 tuong dong 99,85%. Sau 8 ngay nudi cdy trong moi
truong long NBRIP, ham lugng photphat hoa tan dat mtc 57,81 - 118,40 mg/1 tliy theo tling chuing, pH moi trudng
giam tl 6,8 xudng 3,5.

T khéa: Dit, phén 1ap, photphat, sim Ngoc linh, vi khuin

!'Trung tdm Sinh hoc Thuc nghiém - Vién Ung dung Cong nghé
2Phong thi nghiém Phét trién ting dung Y sinh cong nghé cao - Vién Ung dung Cong nghé
*Khoa Sinh hoc, Truong Pai hoc Khoa hoc tu nhién - Pai hoc Qudc gia Ha Noi
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