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TOM TAT

Nhitng nghién ctru gin ddy cho thdy nhidu hop chit saponin trong thin r& Tam thit hoang (Panax
stipuleanatus H.T.Tsai et K.M.Feng) co tic dung giam cing thing, diéu hoa khi huyét, ting cuong sinh lyc, dic
biét chdng lai mot sb dong té bao ung thu. Tuy nhién, hién nay s6 luong c4 thé Tam thét hoang trong ty nhién
dang bi de doa nghiém trong bdi nan khai thac bira bai. Ba co nhiéu loai cay thude ¢o gia tri cao thudc chi Panax
duoc nhan gidng bing cach tao phdi vo tinh tir than, 14 va cubng 14 vi mé non d& dap tmg cho su phat sinh phoi
hon. Nhung cho dén nay, van chua c6 nghién ctru nao vé sy phat sinh phoi soma gidn tiép théng qua md s¢o ¢o
ngudn gbc tir than r& ciia Tam thét hoang. Trong nghién ctru ndy, khic cét than ré tao mo seo sau 24 tudn nudi cay
trén moi trudng MS % da lugng c6 bd sung lan lum 2,4-D nong d¢ cao (2 mg/l 2,4-D trong 8 tudn ddu va cdy
chuyen sang moOi truong 1 mg/l 2,4-D trong 16 tudn t1ep theo). M6 seo c6 cac cum té bao dang kinh roi rac dugc
chuyén sang méi trudng co bd sung 0,5 mg/l NAA de thu nhan té bao co kha nang sinh phdi. M6 seo phat trién
trén moi truong nay trd nén nhdo hon véi cac cum & bao ¢6 dic tinh cua t& bao sinh phéi: kich thudc nhé, ding
kinh, nhan to, th?iy 13 hach nhan va té bao chdt ddm dic. Sy hinh thanh nhiing cum gém c4c cAu tric hinh ciu,
kich thudc ddng déu xay ra tai thoi diém 28 tudn trén méi truong c6 bd sung NAA. Cac cdu tric giéng phoi nay
trai qua céc giai doan phat trién: phéi hinh cAu mudn, hinh tim va tir diép trén moéi truong c6 bd sung 0,5 mg/l BA,

1 mg/l GA;. Bén canh do, co6 su xuét hién cua phoi bét thudng chi chi tao ré, tao chdi hoic 14.

Twr khoa: M6 seo, Panax, phéi soma, Tam that hoang, thin ré

MG PAU

Tam thit hoang (Panax stipuleanatus H.T.Tsai et
K.M.Feng) 1a loai cay thubc thuoc ho Ngili gia bi
(Araliaceae) chira cac hop chat chéng oxy hoa hd trg
diéu tri ung thu (Liang ef al., 2010; V6 Van Chi, 2012).
Do nhu cau tiéu thy loai cdy thudc nay ting nhanh, dan
dén viéc khai thac bira bai chung trong diéu kién tu
nhién, khién cho sé luong ca thé bi giam st nghiém
trong va dang c6 nguy co bi tuyét chung (N guyén Tién
Ban, 2009). Hién nay, Tam that hoang thudong dugc
nhén giong theo cach gidm canh trong vudn uvom bang
vt liéu 14 than ré vi khé thu hat véi s6 lugng 16n do chi
ra hoa mot lan trong ndm va hoa rét khé dau trai. Do
o, hé s6 nhan giong cua loai cay nay thap, chua dap
{mg dugc vé nhu cau cdy giéng dé san xuat.

Trong céc nghién ctru nhan gidng in vitro cac
cay thugc ho nay, su phat sinh phéi soma ¢ nhiéu
ru diém phu hop de tao dugc sO luong 16n cay con
ddng nhit, mang r& mam va chdi mam vdi strc sdng

tdt va it nhiém bénh. Viéc tao phoi soma in vitro da
dugc thyc hién thanh cong & nhiéu cay thugc chi
Panax nhu: Nhan sam (Panax ginseng C.A.Meyer),
sam Ngoc Linh (Panax vietnamensis Ha et Grushv.),
Tam thit (Panax notoginseng (Burk.) F.H.Chen)
(Kim et al., 2012; Nhut et al., 2012; Truong et al.,
2013; You et al., 2012).

Vi vay, nghién ctru ndy duogc thyc hién dé gop
ph?m tao duoc nguén vat liéu 6n dinh, déng nhit véi
5O luong 16n phuc vu cho cc nghién ctru sinh 1y hoc,
gidi phau hoc. Tur do, hd trg cho cac cho cong tac
bao ton gidng va tiép tuc khai thac cic hop chét co
dugc tinh ¢ loai nay ma khong anh huong dén sb
lwong cac thé trong ty nhién.

VAT LIEU VA PHUONG PHAP
Vit liéu

Thén r& cdy Tam that hoang (Panax stipuleanatus
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H.T.Tsai et K.M.Feng) c6 duong kinh 1-1,5 cm dugc
thu hai tai huyén Sa Pa, tinh Lao Cai va dugc dinh
danh tai B mon Thyc vat - Khoa Dugc, Truong Dai
hoc Y dugc Thanh ph6 H6 Chi Minh.

Phwong phap
Cdm irng tao mo seo

Khiic cit than r& (10 x 7 mm) dugc khir tring véi
0,1% HgCl, (10 phat) va lan lugt duge cdy trén moi
truong MS (Murashige, Skoog, 1962) %2 (giam mot
nua khoang da luong) co bd sung 2 mg/l 2,4-D trong
8 tudn dau va cay chuyen sang moi truong 1 mg/l
2,4-D trong 16 tudn t1ep theo (cdy chuyén mdi 6
tudn) dudi diéu kién tdi hoan toan (Chang et al.,
1980), Jiménez, V. M., 2001). C4u tric giai phiu ctia
mau céy va hinh thai t& bao mo seo dugc ghi nhan
theo thoi gian nudi cdy.

Cdm irng tao phéi soma

Mau md seo (24 tudn tudi) c6 ngudn gde tir nudi
chy khiic cit than ré cua thi nghiém trén dugc cdy
chuyén sang méi truong MS % c6 bd sung 0,5 mg/l
NAA (theo ndng d6 NAA cuia nghién ctru trude trén
su phét sinh ré tir mo s€0, Nguyén Thi Ngoc Huong
etal., 2016) trong 8 tuan Sau do, mo seo dugc tach
khoi mo me, duge cdy chuyén sang méi truong méi
(cling bd sung 0,5 mg/l NAA) va nudi lién tyc trong
20 tuan dudi diéu klen t6i hoan toan. Hinh thai té
bao mo seo va cum cdu triic gibng phoi duge ghi
nhan theo thoi gian nudi cdy.

Cum céu triic gidng phéi duge chuyén sang méi
trudng MS ¥4 da lugng c¢6 bd sung 0,5 mg/l BA, 1 mg/l
GA;(Chang et al., 1980). Cac mau dugc dit trong diéu
kién anh sang. Hinh thi va cdu tric giai phau ciia phoi
& cac giai doan phat trién duoc ghi nhan.

Quan sdt cau tric gidi phau

Cac 1at cét doc qua than ré va phoi dugc thuc
hién biang dao lam véi bé day 200 — 300 pm. Cac vi
phiu dwoc nhudém biang phwong phap nhudém kép cua
B moén Thyc vat - Khoa Dugc. Quy trinh nhudm:
Ngam vi phiu vao nudc Javel dén khi tring. Sau do,
rira sach va tiép tuc ngdm vi phiu trong dung dich
acid acetic 10% trong 10 phut. Nhuom vi phiu véi
thudc nhuéom son phén-luc iod trong 15 phit. Rira
sach mau bang nudc cat.

Mau mé seo duge trai trén lam kinh trong 1 giot
thudc nhudém acetocarmine (5 phut) trudc khi quan
sat. Cac tiéu ban dugc quan sat bang kinh hién vi
quang hoc (Olympus CKX41, Nhat), chup anh véi
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camera (Leica DFC450, Purc) gan truc tiép trén kinh
va phan tich kich thuéc bang phin mém (Leica
Application Suite phién ban 4.0). M6 seo ¢ cac giai
doan dugc ldy miu ngdu nhién 5 lan lip lai. Mdi
mau dugc trai 1én lam kinh va chup anh cua 4 thi
truong & vat kinh x40. Sau d6, 10 té bao dugc chon
ngau nhién dé do kich thudc bang phan mém.

Diéu ki¢n nudi cdy

Tat ca cac mau in vitro duge nudi ciy trén cdy trén
modi truong MS (Murashige, Skoog, 1962) V2 (giam
mdt nira khoang da lugng) co bd sung chit diéu hoa
tang truong thuc vat, 6 nhiét do 22 + 2 °C, do am
80%, duoi diéu kién che tdi hoan toan (do1 v6i mau
mé seo va miu md seo phat sinh phdi) hodc chiéu
sang 2500 = 500 lux (dén huynh quang compact, dbi
v6i mau phoi) 12 gio sang/ngay.

KET QUA VA THAO LUAN

Anh huéng ciia 2,4-D 1én sy hinh thanh mé seo tir
than ré Tam thit hoang

Trong nghién ctru nay, mo seo ciing dugc hinh
thanh tir sy phan chia manh & vung nhu mé vo va
Vimg tuong tﬁng libe-mdc cta than ré (Hinh 1C).
Diéu nay twong tu nghién ciru trude day cua chiung
t6i vé sy tao mo seo tir than r& Tam thit hoang
(Nguyén Thi Ngoc Huong et al., 2016). Véi muc
dich tao m6 seo c6 su phan phén héa manh dé rat
ngén thoi gian tao mo seo co kha ning sinh phoi
cling nhur ting ty 1¢ tao phoi soma, cac cong b trude
day st dung 2,4-D ndng d6 cao dé xur Iy miu ciy
(Kitamiya et al., 2000). Vi vay, trong thi nghiém tao
md seo & than ré, chung toi di ting ndng do 2,4-D
1én gap 4 1an (6 2 mg/l) so véi nghién ciru trude (0
0,5 mg/l) (Nguyen Thi Ngoc Huong et al., 2016). O
thoi dlem 8 tudn, hinh thai giai phdu doc khiic cat
than ré cho thay cac té bao nhu mod doc theo truc
mau ciy phéan chia manh. Sy phan chia nhanh hon sy
keo dai té bao nén mo seo chira cac té bao dai nhung
bi cat ngang nhiéu lan (phan chia tiép tuyen) thanh
nhirng chudi nhiéu té bao nbi nhau va diy lén trén.
Diéu nay chimng t6 hai vai tro sinh 1y cta 2,4-D ngoai
sinh: mot 1a gdy ra tdc dong trén chuong trinh cua
genome dan dén sy phan phan hoéa va phéan chia té
bao; hai la tic dong trén thu thé mang hoat héa bom
proton tang acid vach gitip hoat dong cua enzyme
lam long vach, din dén té bao thu nudc va ting kich
thuéc (Williams, Maheswaran, 1986). Do d6, tai chd
hé mit trén ctia khuc cit, khdi té bao trén thoat ra
ngodi tao thanh mé seo chat gdm cac chudi té bao da
giac nho (Hinh 1A, B va C).
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Céc t& bao nho do phéan chia nhanh trong 8 tuin
nén ching xép chit ché trong moé seo va bi tic ché ting
truong khi vach thir cip cang liic cang day lén. Viéc
ndy 1am mo s¢o ngdy mét chit, cimg dan dén céc té bao
ngoai cung kho tach khoi cum. Dé giam su phan chia
manh va ting sy kéo dai té bao, cic miu cdy dugc
chuyén sang méi truong c6 bd sung 1 mg/l 2,4-D trong
16 tuan sau d6. Tai thoi diém nay, mé seo da hinh thanh
nhing khoi 16n, x6p, dé tach rdi (Hinh 1D). Té bao md
seo 6 kich thude to hon ching t6 viée giam nong do
2,4-D giup tang tdc do kéo dai va ting rong cia té bao
hon so véi tbe d phan chia. Két qua qua trinh nay tao
ra cac cum mang nhimg té bao ding kinh trong mé seo,
nhung chia ra lam 2 nhém: Nhom c6 cac té bao kich
thuée nho 30,19 £ 0,31 pum véi t& bao chit dam dac
(cac cum mau sam voi phﬁm nhudm acetocarmine); va
nhém ¢6 cc t& bao kich thude 16n 75,49 + 1,70 pm
hinh trémg, dang kinh, t& bao chét dugc thay bang
khong bao 16n, tach dan ra khoi cum (Hinh 1E). Céc té
bao trong 2 loai cum nay déu trong trang thai phan chia
cham hon giai doan trong 2 mg/1 2,4-D (Hinh 1F va G).
Diéu nay cho thdy cac té bao trong cum vdi tac dong
cta 1 mg/l 2,4-D trai qua mot chu ky phan chia — tang
rong lap lai. Dau tién, cac t& bao c6 kich thude 16n
(khoang 75 um) phén chia vai lan dé tao ra cac té bao
nho hon véi kich thuée khoang 30 um. Sau do, ching
nhanh chéng ting kich thudc dén giéi han 75,49 + 1,70
um roi méi tiép tuc phan chia. Do d6, mé seo xbp va
gitt nuwéc nhidu hon (Hinh 1D).

Hon thé nita, do sy giam ndng d¢ 2,4-D ngoai
sinh, té bao ¢6 xu hudng ting rong do ting kich thudc
khong bao nén ty 1¢ nhan rit nho so véi té bao. Cac té
bao nay di chim dut phan phan hoa va tiép tuc phan
hoa thanh cac té bao nhu mé véi nhan c¢6 kich thudc
trung binh 8,06 + 0,08 um (Hinh 1F va G).

Anh huéng ciia NAA 1én sy tao té bao cé kha
néng sinh phéi tir mo seo than ré Tam that hoang

Auxin con c6 vai tro quan trong trong viéc duy
tri tinh hitu cyc bén trong té bao sinh phoi. Chinh
didu nay ciing giup nhirng té bao sinh phéi tach khoi
su anh huong cua cac md xung quanh (Williams,
Maheswaran, 1986). O Nhan sam _(Panax ginseng
C.A. Meyer) dé tai sinh phodi tir r&, can co sy tac
dong 2 budc voi viéc dung 2 loai auxin ngoai sinh.
Tht nht, 2,4-D dugc dung dé hinh thanh mo seo tir
ré. Thir hai, NAA duoc dung dé kich thich su tao mé
s¢o ¢6 kha nang sinh phoéi (Choi et al., 1982).

Tai thoi diém 8 tudn sau khi dugc cdy chuyén
qua méi truong 0,5 mg/l NAA, mé seo phat sinh tur
mbi truong ¢ 2,4-D trd nén tring, nhdo hon va rat

dé tach rdi (Hinh 1H).

Trong khdi mé seo, ¢6 su hién dién ciia céc té bao
don c6 kich thude 75,49 + 1,70 um dugce tach roi tir
c4c té bao ngoai cung cua cac cum 16n. Bén canh do,
mot s& cum & bao co xu hudng co nguyén sinh va
chét di (Hinh 11). Thong thuong, véi sy hién dién cua
auxin, qua trinh methyl héa DNA xay ra va gy ra su
két thic hodc lam thay do6i chuong trinh biéu hién gen
ctia té bao. Quan trong hon, cac té bao nay can phai
tach khoi sy kiém soat clia cac té bao xung quanh va
can duoc phong thich khoi cum mé seo. Cac té bao da
duoc cam tng trong cum c6 thé tach khoi cac té bao
xung quanh bang cach cat dut cau sinh chat hodc do
su chét cia nhimg mo xung quanh, lam gi4n doan
tuong tac té bao-té bao. Tir d6, két thuc chwong trinh
biéu hién gen da c6 sin va thiét 1ap chuong trinh phat
sinh phoi (Bonnelle et al., 1990).

O mo seo tir than r& Tam thit hoang, sau 8 tuin trén
mdi trudng cb bd sung NAA, dic biét cb sy xuat hién
cac cum té bao c6 kich thudce khoang 40 pm, kich thudc
twong tu véi da sb cac t bao clia mé seo trén moi trudng
2,4-D. Céc cum nay duogc cdu thanh boi cac té bao co
kich thudc rét nho (20,45 + 0,14 pm) tuwong tu kich
thudce cia cac té bao mé phan sinh thyc vat (Hinh 11).
Diéu nay cho thay chinh cac t& bao c6 kich thudc 30,19 +
0,31 um tir méi truong 2,4-D khi dugc chuyén sang moi
truong ¢ bd sung NAA, di phan chia dé tao cac cum
chira céc t& bao c6 kich thude nho khoang 20 pm. Céc té
bao trong cum nhoé theo dung quy luat ciing s& tiép tuc
tang trudng cho toi khi dat kich thude toi da. Nho d6, cac
té bao s& dé tach khoi cum va tao diéu kién cho su biéu
hién gen ciia timg t& bao don. Tuy nhién, mot s t& bao
trong cum van giit nguyén ¢ kich thudc khoang 20 pm.

Vi vy, diém khéac biét ciia md seo nay so voi
md seo trén mdi trudng bd sung 2,4-D 1a sy hién
dién cac té bao nho va chung giit yén & kich thude
khoang 20 um chir khong tiép tuc ting truong. Day
la mét hinh thai té bao maoi trong mo sgo, chirng to
d3 co sy biéu hién gen méi bén trong cic té bao nay.
Dic biét, khac véi chiéu hudng phan chia hdén don
trong moi truong bd sung 2,4-D, cac t& bao trong
NAA lai ¢6 quy luat phan chia can xing dé tao ra
cum 4, 8, 16 té bao (Hinh 1J) véi té bao chat dam
dac, nhan to, tha‘iy rd hach nhan, twong ty nhu mdt
hop tir (Hinh 1K), didu nay rit phu hop véi mé ta
trude day (Yoshida et al., 2014).

Sau 28 tudn nudi cdy trén moi truong bd sung
NAA, khbi mé seo trang lac nay da dong loat chuyen
thanh nhimg cum goém nhleu cau trac hinh cau co kich
thude bang nhau, mot sb ¢6 thé tach roi d& dang. Pay la
céc cdu tric gidng phéi (Hinh 1L).
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Hinh 1. Phat sinh phdi soma tlr md seo than ré Tam that hoang. A — C:sw hinh thanh mé seo tir khic cét than ré 8 tuan trén
modi trwdng MS V%2 bd sung 2 mg/l 2,4-D (mdi tén dd chi vi tri md seo); D — G: hinh thai t& bao mod seo 16 tudn sau khi dvoc
chuyé&n sang méi trudng c6 1 mg/l 2,4-D; H — K: hinh thai t& bao md seo 8 tuan sau khi dwgc chuyén sang méi trwong cé
0,5 mg/l NAA; L: cac cau tric gidng phoi hinh thanh trén mé seo sau 28 tuan trén méi treong ¢ 0,5 mg/l NAA; M — S:cac
giai doan phdi hinh cu, hinh tim va phdi cé ti diép trén méi tredng ¢é 0,5 mg/l BA, 1 mg/l GAs.
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Su phit trién phdi soma Tam thit hoang

Auxin c6 vai trd quan trong ca trong cam ung
sinh phéi 1an trong su phat sinh hinh thai phoi. Véi
sy c6 mit clia auxin, cac ciu trac tién phoi (PEM,
pro embryonic mass) ¢ cac biéu hién gene cin thiét
dé hoan tit giai doan phoi hinh cau. Nhung dong
thoi chung ciing tong hop nhiéu mRNA va protein
khac c6 kha ndng can tré viéc hoan thién chuong
trinh phat trién phoi. Vi vay, trong giai doan tiép
theo, auxin can dugc loai bo (Zimmerman, 1993).

Céc cau trac gidng phoi ciia Tam that hoang sau
khi dwoc trai trén moi trudng c6 bd sung 0,5 mg/l
BA va 1 mg/l GAs, chiing tiép tuc phat trién cac giai
doan nhu: hinh céu, hinh tim, hinh thuy 161, hinh hai
14 mdm (Hinh 1M, N, O, P, Q, R). Nh1eu phoi ¢6 cdu
tric bat thuong phét trién thanh cac cdu trac chi c6
chdi mang 14 (Hinh 18).

Vai tro ciia 2,4-D va NAA trong sy tdi sinh co quan
va phoi 6 Tam that hoang

O bai bao trude, viée s dung 0,5 mg/l 2,4-D
trong giai doan tao mé seo dan dén giai doan phat
sinh phoi tr mo seo trén mdi truong NAA chi cho ra
cuc ré va duge dinh nghia 1a phoi khuyét cuc chdi
(Nguyén Thi Ngoc Huong et al., 2016). Trong
nghién ctru nay, ndng do 2,4-D duoc ting 1én 13 2
mg/l trong 8 tudn va 1 mg/l trong 16 tuan. Piéu nay
giup cho sy phat sinh phoi hoan chinh trong giai
doan nudi cdy mé seo trén moi truong c6 bd sung
NAA ndng d6 0,5 mg/l trong 28 tuan. Tuy nhién, bén
canh d6 ciing c6 nhitng phoi bat thuong chi tao ré,
tao chdi hoic 14.

O cay ca rdt, 2,4-D ndng d6 rit cao (6 45 mM va
450 mM, tuong duong 10 va 100 mg/l) trong thoi
gian ngin (2 gio) co kha ning kich thich sy tao phoi
tr try dudi 14 mim thong qua viéc mo hai gen
Dchsp-1 va Dearg-1 diéu hoa qua trinh nay. 2,4-D &
néng d6 450 mM kich thich tao duoc nhiéu phoi hon
so voi ndng do6 45 mM (Kitamiya et al., 2000).
Trong nghién ctru nay, viéc gia tang ndng d6 2,4-D &
2 mg/l (thép hon xir Iy trén) nhung lién tuc trong 8
tudn co 18 ciing da giup kich hoat cac gene diéu hoa
su phdt sinh hinh thai ctia phdi tir mo seo than ré
Tam thit hoang. Do d6, sau 28 tuan trén méi truong
¢6 bd sung NAA, md seo hinh thanh rit nhidu cum
tron nho dang kinh, ¢ cdu trac gidng phdi hinh cau
(Hinh 1L).

KET LUAN
2,4-D 2 mg/l, 1 mg/l va NAA 0,5 mg/l tuan tu

gitp t& bao mo seo tir than r& cam tng duogc chuwong
trinh tao phoi. 2,4-D néng d% 2 mg/l kich thich manh
su phan chia té bao md seo, trong khi, sy ha thép
ndng d6 2,4-D xudng 1 mg/l & tudn nudi cdy thir 8
gitip mo seo ting truong. Mo seo ndy gdbm cic cum
6 céac t& bao nhu mé nho kich thuée 30,19 + 0,31
um va téi da & kich thude 75,49 + 1,70 um. NAA
ndng d¢ 0,5 mg/l gitp sy phan chia cta cac té bao
30,19 + 0,31 pm nay thanh cac cum véi cac té bao
nho hon (kich thudc 20,45 + 0,14 um) sip xép cén
ximg va co dic tinh cua té bao sinh phoi. 0 tufm thir
28, cac cum nay tao thanh céc cau triic glong phoi
hinh cau. Cac ciu triic glong phoi nay tuan tu trai
qua céc giai doan phat trién phoi: hinh cau, hinh tim,
tor diép trén moi truong c6 0,5 mg/l BA va 1 mg/l
GA;.

Loi cam on: Cdc tdc gid xin chan thanh cam on Bo
mon Sinh Iy thuc vat, Khoa Sinh hoc - Cong nghé
sinh hoc, Truong Pai hoc Khoa hoc tw nhién, Pai
hoc Quéc gia Thanh phé H6 Chi Minh va B mén
Thuc vat thuoc Khoa Duoc Truong Dai hoc Y Duoc
Thanh phé Ho Chi Minh da tao diéu kién dé nghién
ctru duwoc tién hanh thudn loi tai phong thi nghiém
cua bo mon.
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DURING SOMATIC

EMBRYOGENESIS VIA CALLUS OF PANAX STIPULEANATUS H.T.TSAI ET

K.M.FENG

Nguyen Thi Ngoc Huong, Tran Hung, Truong Thi Dep
University of Medicine and Pharmacy, Ho Chi Minh City

SUMMARY

Recently, saponins in the rhizomes of Panax stipuleanatus H.T.Tsai et K.M.Feng were studied for their
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effects as an anti-stress, enhancer of blood circulation and vitality, especially against human cancer cell lines.
However, the number of individuals of Panax stipuleanatus H.T.Tsai et K.M.Feng in nature is threatened by
the indiscriminate exploitation. High-value medicinal plants (belonging to the genus Panax) were propagated
by somatic embryogenesis from the stems, leaves and petioles because of easy response to somatic
embryogenesis. No report on indirect somatic embryogenesis via callus derived from the rhizomes of Panax
stipuleanatus H.T.Tsai et K.M.Feng has been previously published. In this study, the callus was induced from
rhizome explants on MS medium % macro supplemented in 2 stages with 2,4-D at high concentrations (2 mg/1
in 8 weeks and then 1 mg/l in 16 weeks). The callus containing clusters of isolated and isodiametric cells were
sub-cultured to a medium containing 0.5 mg /1 NAA to obtain embryogenic callus. The callus growing on this
medium became looser with clusters of embryonic stem cell: small size, isodiametric cell, large nucleus, clear
nucleus and dense cytoplasm. The formation of clusters with homogeneous globular structures occurred at 28
weeks on medium supplemented with NAA. These embryo-like structures pass through developmental stages:
late globular-shape, heart-shape, and cotyledon on medium MS medium ! macro supplemented with 0,5 mg/1
BA, 1 mg/l GA;. Besides, there were some abnormal embryos which only develop roots, shoots or just leaves.

Keywords: Callus, Panax, rhizomes, Panax stipuleanatus H.T.Tsai et K.M.Feng, somatic embryogenesis



