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TOM TAT

Sam Ngoc Linh (Panax vietmamensis Ha et Grushv) la mol ciy thude quy cua Viét Nam. Trong nhn'ng
odm gﬁn day, viéc nghién ciru kb ning nhin giong va bio tdn loai cdy duge liéu quy oay dang tré thanh vin
dé rit cip thiér. Trong d6, viéc nghién ciru qué trinh phat smb phér vo tioh sam ngc Linh déng mot vai rd hét
sirc quan trong. Trong nghién ciu nay, ching 16i hanh khao sat mot s6 yéu té anb huong dén qua trink
phﬂl sinh phdi v tinh sim Ngoc Linh nhu nguon . thanh phén khoang wong mdr mxémg nudi my chat
d:eu hda sinh truomg thyc vét, spermidine, proline va nguon czrbnhydmm Trong 3 ngubn mau ban ddu gdm 14,
cubng 14, cu clia cay sio Ngoc Linh 1 vitro 3 thang rubi thi mau cay Ia vén kich thuée 0,5 x 0,5 em thich hgp
dé nuéi cay 120 phdi trén moj truémg MS bb sung 1,0 mga 2,4-D két hop véi 05 mg/l NAA va 0.2 g/l
kinetin. Anh huémg cua spermidine vA proline Ién kha nang kich thich gia ting tAn suat phat sinh phéi cing
duge nghién ciru. Két qui cho thiy spermidine 00 mM) v4 proline (300 mg/1) ¢é tic dung gia lAng tan sudt
phét sinh phéi (twong img 93,3% va 86,7%). Nhim tdi wu héa mé1 trudmg cam \mg tao phéi v tinh sam Ngoc
Linh, 3 ngubn carbohydrate khﬁa nhau (sucrose, glucose va fructose) & céc ndng 4o 10 - 60 g/l da duge thir
nghi¢m. Trong d6, sucrose & ndng do 50 g/t c6 hi¢u qua trong vige cam (mg a0 phéi véi ti |¢ dat 86,7% va 56
lugng phét dat 167 phdi/mAu Glucose va fructose 16 ra khong phi hgp dé s dung lam nguon carbohydrate bo
sung vio méi tneémg cim (mg tao phé) dé1 véi sam Ngoc Linh.

Tir khéa: Carbohydrate, Panux vietnamensis, phoi vo tinh, proline, spermidine

PAT VAN PE

Sam Ngoc Linh (Panax viemamensis Ha et
Grushv.) thugc ho Nhan sim (Aralilaceae), 1a cdy
duge ligu c6 thanh phan ginsenoside duge dinh gia
vio logi nhiu nhit so véi cac loar khic cia chi
Panax trén thé gidi Qua nghién ciu che nha khoa
hoc d2 nhin thay sam Ngoc Linh khong chi ¢6 cic
the dyng dugc ly dac trung cta chy Nhin sdm mé con
€0 nhimg tac dyng dién hinh nhu chéng stress, chong
tram cam, thc dung lén sy chéng oxy héa in vitro va
in vivo, .. Nhém chit ¢é vai trd quyét dinh nhat dén
1ac dung dugc ly cia loal sam ndy 1a cdc saponin
triterpenoic ma dai dién chirh 1a MR, G-Rb, va G-
Re, (Trdn Céng Ludn, 2003). Sam Ngoc Linh 1a mét
trong nhimg loai sam ¢ hiam luong saponin khung
dammaran cao nhal (khoang 12 - 15%) va lugng
saponin nhiéu nhdt so vé cac loai khac cia chi
Panax trén thé gi6i (Nguyén Thugng Dong ef al.,
2007).

Chioh nhé nhitog gia trj duoc ly to lon nhu vy
ma nhu cdu ddi véi sam Ngoc Linh ngay cang gia
tang. Tuy nhién, viéc rrong dai tra loai cay trong ¢6
gid trj nay dang gap phai rat nhiéu kho khan nhu gii
han v& pham vi phin bb, thai gian trong kéo dai,
nhiéu siu bénh,... Vi vay, trong vong va1 ndm tro Jai
day, nhiéu nghién ciru di duge tién hanh nhim nhén
giong vo tinh sam Ngoc Linh (Nguyén Ngoc Dung,
1995; Duong Tan Nhyt er al., 2010). Tuy nhién,
phuong phap nhdn giong t}’uyen thong khong dap
(mg dugc nhu cdu vé cdy gidng sim Ngoc Linh ngay
cang ting én thi truong do ti 1¢ song sét coa cay
con in vitro kbi chuyén ra vugn uom thap.

Nhan giéng vé tinh théng qua con du(mg phit
sinh phor dd mang lan nhiéu tng dung thyc tién va co
tinh thuong mai cao Viéc Ung dung phuong phap
phat sinh phoi v6 tinh & cay sim Ngoc Linh hira hen
s& mang la nhiéu wu diém vi co thé tao ra mét so
Iugng 1om cdy con ¢ chit lugng tot trong mot thin
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gian ngén, ti 1¢ sdng s6t ctia cdy con ngoai virdn uom
cao do cdy con phét trién tir phdi vé tinh theo con
dudng twong tr nhu phéi hitu tinh. Trong no Tye
nghién ciru \mg dung nudi chy mo dé sin xudt sé

Bii Vin Thé Vinh er al,

Sau 8 man nudi cay, tién hénh ghi nhin céc chi tiéu
" thn sudt phat sinh phoi, s6 lugng phéi/miu va trong
lwgng cia miu ciy (mg).

lurmg Iém céy con gibng sim-Ngoc-Linh ddng-nhit— Khdo sdt anh hmm; cia thanh phin-khodng trong

vé mit di truyen va c6 kha nidng s&ng 56t cao, ching
t5i tién hinh oghién ciu mot sb yéu té anh huimg
déo qui trinh %)hal sinh phéi v8 tinh sim Ngoc Linh
nhu nguén méu cly, bam lugog khodng, chét d|eu
hoa sinh trudng thuc vat trong mdi trrdng nudi cay,
ngudn carbohydrate, spermidine vi proline.

VAT LIEU VA PHUONG PHAP

Ngudn méu in vitro

Nguén méu sir dung trong nghién clru ndy 14 cdc
co quan nhr 14, cuéng 14 va ci dugc cit ra fr céy
sam Ngoc Linh in viro 3 thang tdi ¢é chiéu cao
khong 1,5 cm, trong hrgng tuoi khodng 0,2 g di dn
dinh qua 4 dén 5 lin chy chuyén, hién co lal Phong
Sinh hoc Phén nr va Choo tao Gléng ciy trong, Vién
Nghién ciru Khoa hoc Tdy Nguyén.

M triromg nudi cly

M6t truomg MS (Murashige, Skoog, 1962),
4MS (Mbi trudmg MS ¢6 thanh pbin da lueng giam
mét nira), MS% (Mé1 trudong MS c6 thanh ph.}m da
lugng vA vi lueng gidm mét nira), SH (Schenk,
Hidebrandt, 1972), %.SH (M6i trudmg SH ¢6 thanh
phin da lugng gidm mot nira) va SHY (Mbi trudng
SH cé thanh phan da hrgog va vi lugng gidm mot
nira) c6 bd sung thém 30 g/ dudmg sucrose (ngoai
trlr thi nghiém vé cic pguén cacbonhydrat khac
nhau), 8 g/l agar, céc chit diéu hoa sinh trrong thudc
nhém auxin (NAA, 2,4-D), cytokinin (kinetin), tay
thude vio timg thi nghjém s& bd sung & cic nong 4%
khac nhau. Sau dé diéu chinh 46 pH clia méi trudng
fir 5,7 dén 5,8,

Didu kién nudi cdy

Trong phong thi nghi¢m voi nhiét d6 25 + 2°C,
cudmg dd chjéu sang khoang 35 - 40 pmol. m™s™,
thoi gian chiéu sang 16 gid/ngay.

Phirong phap

Khdo sdt dnh hirémg ciia nguén méu ciy lén kha
ndng phdt sinh phéi vé tinh sam Ngoc Linh

Cic mau chy 14 (0,5 x 0,5 cm), cuéng la (dai 1,0
em), cu (0,5 x 0,5 x 0,1 cm) duge ciit kboi cdy sam
Ngoe Linh in vitro 3 thang tuér va nubi cAy trén moi
trudmg SH bé sung 1 .0 mg/12,4-D va 1,0 mg/l NAA.
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méi truémg nubdi cdy lén kha ndng phdt sinh phéi
vé tinh sdm Nggc Linh

Cac miu cdy la (0,5 x 0,5 cr) duge nubi ciy
trén moi rrub'ng MS, ¥4MS, MSY%, SH, %:SH va SHY%
c6 thanh phan khodng da lugng va vi lugng kbic
nhauduocbosung 1,0 mg/1 2,4-D va l()mg/lNAA
Thanh phan vitamin cia MS duge sir dung cé d|nh
trong m cd chc méi trudmg thi nghiém. Sau 8 tuin
nudi cdy, tién hanh ghi nhén chc chi tiéu ti 1é hioh
thanh md seo (%), tan sudt phét smh phéi, s6 lugng
phdi/mau va trong lugng ciia mau cdy (rg).

Khio sdt anh hieéng cia chdt didu hda sinh truing
thye viit lén khd ndng phdt sinh phbi vé tinh sém
Ngoc Linh

Ma seo dugc tao ra n cic thi nghiém trén dugc
ct thanh nhimg manh nho (0,5 x 0,5 cm) vA nudi
cy trén mbi trusng MS bd sung 1,0 mg/1 2,4-D két
hop véi NAA vi/hodc kinetin & cic ndng d() khiéc
nhau (0,1; 0,2; 0,5 va 1,0 mg/l). Sau 12 tudn nubi
cdy, tien hanh ghi nhin cac chi tiéu tdn suét phit siph
phoi, s8 lugng phdi/mAu i trong lugng ciia miu cly
(rog). Moi trudng cam (mg tao phdi (EM) thi
trong thi nghiém ndy duge sir dung lam méi truémg
o ban cho céc thi nghiém tiép theo.

Khdo sdt dnh hirdng spermidine, proline va nguo’n
carbohydrate lén khi ndng gia ting tdn sudt phit
sinh phéi vé tinh sém Ngoc Linh

Céc miu mé seo sirn Ngoc Linb dugc cdy vio
mdi trudmg cam img tao phéi (EM) c6 bd sung
proline (thugc ohém acid amine, néng ¢ 100, 200,
300 va 400 mg/l) hoic bé sung spermidine (thuje
nhém polyamine, ndng 46 0,01; 0,05; 0,1; 0,2 mM).
Cic ngudn carbohydrate khic nhau (sucrose, gluobse
va fructose) ciing dugc bd sung vio méi trudng cim
img a0 phéi (EM) & chc ndng d¢ khac nhau (10, 20,
30, 40, 50, 60 g/) d& danh gia kha nang kich thich
gia ting 14n suat phét sinh phoi vé tinh & sim Ngec
Linh. Céc chi tiéu nhu ti 1& phat sinh phél (%), b
lugng pbéi/mau duge ghi nhan sau 12 tuan nudi cny

KET QUA VA THAO LUAN

Anh huéng ciia ogudn miu cdy 1én kha niing phit
sinh phéi vé tinh séira Ngoc Linh
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Ngudn mau vi thinh phin dinh dudng trong
méi trudmg nudi cly cé vai trd quan trong trong sy
phét sinh bioh thai cua miu ciy (Flelmng 2002).
Trong thi nghi¢m nay, céc miu cdy 14, cudng 14 vi
i duge cit ra tir ciy sam Ngoc Linh in vitro 3
théng tudi b4t dAu phan img hinh thinh mé seo sau
2 tudn oudi cdy trén mdi trudng SH bd sung 1,0

mg/l 2,4- Dva l ,0 mg/l NAA. M5 seo phat sinh diu
tién trén mnu cly cu, ¢6 dang xép, hinh thanh xung
quanh vidn ci. Mb seo x8p, trong, mong nudc cling
dugc 1o lhnnh tir chc mAu cdy 14 va cuéng 1. Doi
véi mau cay 14, mé seo hinh thanh diu tién & phan
mét cit tiép xic véi méi trudmg sau d6 phal trién &
cé 4 phm cia mit cht. Trong khi 46, déi vm miu
cdy cuong 14, mé s¢o chi hinh thanh & hai diu, noi
cb vét cht (Hinh 9a,, a,, a;).

Sau 8 luan nubx cﬁy, md seo phat sinh manh
nhit déi v6i miu cay 14 va cu (Hinb 9a,, ay), dat ti

1& 100% (Hinh 1). Trén bé mit khéi mé seo xdp
bat dhu xudt hién nhitng chém nho mau tim, phin
160 nhimg céu tric ndy sau dé phat trién thanh ré
bat dinh v&i cic dang hinh théi khic nhau (dit liéu
khong. duge mnh bay). Bén canh do, cb sy xuat
hién cia nhimg cdu tric phoi hinh cau mau lrlng
trén bé mat khoi mé sco cé ngudn gde tir mau ciy
14 va cu vai ti 1& 8% (Hioh 1). Mac du sé phox
Muh thanh or khdi mé 50 co nguon gﬁc tu mau
chy cu (7 phm/mau chy) nhiéu hon so véi mau cay
14 (3 phol/n:mu cdy) nbung do sé luong miu cdy
18/cdy nhléu hon rdt nhida so voi miu ciy cu/cay
nén lbng s6 lugug phi thu nhan dugc tir miu cdy
)4 nhidu ha’n so véi ci. Do dé6, trong cic lhl
ngbiém tiép theo, chung t8i sir dung 14 lam ngudn
vt heu ban déu dé nghién ciru anh huong coa cac
yéu b khéc 1&n qua trinh phat sinh pbéi vé tinh &
cdy sim Ngoc Linh.

L Cuongli

T g0 b 500 (45)
# Trong lromg (mg)
T I¢ a0 phoi(%:)
56 pbédi

Cu

Hinh 1. Anh hung ciia ngubn mau cy [n kha nang phat sinh phoi vé tinh sam Ngoc Linh

Anh hwéng cua thanh phin khoding trong mdi
trudng nubi cdy 1én kha niing phat sinh phdi vé
tinh s Ngoc Linh

Trong mét sé nghién ciru vé sim, méi trudng
MS thudmg duge sir dung dé nuéi chy khoi tao md
s¢o (Huang er al., 2010), phat sinh co quan (Bonfill
et al., 2003) hay tai sinh cdy hoan chinh (Xiang er
al,,2007; Duong Tin Nhyt ef al., 2010). Trong kbi
d6, mbi trudmg SH Iai t6 ra hiéu qua dé nuéi cay ré
bét dinh va tao ¢ in vitro (Hoang Xuin Chién er al.,
2011). Sy hdp thu cdc nguyén 16 khodng bt moi
trudmg nuéi cfy trong qua trinh cam img va suot giai
doan dAu phat sinh phé1 vé tinh da dugc chimg minh
(Dussent er al., 1995; Fisichella er al., 2000). Do d6,
wong thi nghi¢m nay, ching 16i st dung 2 mdi
truémg khodng co ban 1a MS va SH, dong thai sir

dung 4 md1 trudng cai bién la 4MS, MSY, ViSH va
SHY c6 thanh phdn khodng da lugng va vi lugng
khac nhau. Trong tit ca cac md1 truomg thi nghi¢m,
chiing t6i ¢b dinh thanh phén vitamin cia MS, dong
thi bd sung thém 1,0 mg/l NAA va 1.0 mg/l 2,4-D.

Sau 8 tudn nubi cdy, két qua cho thdy hdu hét
cic mdi trudog déu cam img sy hinh thanh mo s¢o
véi ti I¢ cao. M8i truémg MS va MSY% cho ti 1€ tao
phéi cao hom cic mbt trugng con lai (48%). wy
nhién 56 lugng phoi v tinh hinh thanh nhiéu nhat &
mAu 14 dugc nuéi cdy trén moi trudng cé lhanh phan
khodng da lugng cua MS (15 phoumau cay) Trén
mot truémg SHY: va “SH, cic mau cdy déu phat
trién thanh mo seo mém, két cdu xop va de vd vyn
ma khong ¢6 su hén dién cia cau ric giong phot
nao (Hinh 2).
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Bui Vin Thé Vinh eral,

Su két hop céc thanh phin khoing da lugng Bén canh ham lugng nito tdng, co thé nhan thiy
cam img sy phat sinh ph6i vé tinh hi¢u qua ohit  ring su khic biét vé kha ning hinh thinh mé seo phét
dbi v6i sdm Ngoc Linh 1a méi truomg MS. Kétqua sinh phm con chju anh huong bsi bam hrong ion K!
niy ¢6 thé do ham lugng nito trong méi trudmg va Ca®'. Ton K lién quan dén boyn proton vi trong sy
cao, it nhi1 14 gdp hai 13n so véi nhimg moi truéng  vén chuyén gian tiép céc chal boa tan (Briskin,
khéc; mdt nguyén nhan khic co thé 1a do su cin  Hanson, 1992) ¢6 thé 1a yéu 16 glén han sy phét sinh
bing giita nitratc va ammonium trong mdi trudng  phoi vé tinb. Vi viy, trong nudi cdy huyén phi Ca nSt,
nudi cdy. Méi truomg MS cb chira 60 mM nitc  ham luong potassium thip trong méi truéng nudi cly
trong d6 ham lugng NOy chiém 39,4 mM va ham  13m han ché sy hinh thanh phol v6 tinh ma khdng anh
lugug NH," chiém 20,6 oM trong khi tit ci cic  hudng dén sy ting trréng té bao  trong khi hén lugng
méi trudmg khac, ham luong nito khéng vuet qua  potassium cao 1am ting manh so lugng phoi (Brown
30 mM. Két qua twong ty cling da dugc bao cdo et al, 1976). Sy phat sinh phéi v6 tinh ciing c6 thé
boi Kim va dong tic gia (2006) khi nén hanh  chiu inh hudng boi calcium. Ca® hoat déng nhu b
oghién ciru phat sinh phéi tryc ticp nr mau cly 14  mot tin higu thir eAp trong con dudmg truyen tin higy
méam ciy Nhan sim. Su hinh thanh ciu tric gidng  kich thich ngoai bdo bing cich gin véi calmodulin
phéi dat dugc trén mdi truéng MS 16n hon so véi  hay cic protein gin calcium khéc dé kidm soét ohitu
trén moi trudng SH bay BS véi ti 18 NH,":NO; tdi  dap tmg sinh ly té bio (Bush, 1995). & Ca rét, s phin
wu 13 21:39 (Kim er al., 2006). Khi nito hién dién  cuc hinh thai ciia cac cum t€ bao sinh phéi két hop véi
& ndng d6 cao, binh thinh nén nhidu NH,, tong  Ca® ndi bao ty do (Timmers, Schel, 1991). Hon nita,
hop nén céc amino acid 12 nhitng hgp chit rat cdn sy gia ting ham qung CaCl, trong mdi trudmg cim
cho sy tang trudmg cia chc co quan sinh dudng  ng hinh thanh sb luong phoi mhidu hon (Silva,
(Marschner, 1983; Nguyén Du Sanb, 1998). Ricardo, 1992).
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Hinh 2. Aah huréing clia thanh phdn khoang trong mé ruémg nudi cAy 1én kha nding phat sinh phéi vé tinh s3m Nagc Linh

Anh huwing ciia chit diéu hoa sinh truéng thye  cic miu mb s¢0 din héa nau va chét. Cic nghiém
vt Ién khi ning phit sinh phdi vé tinh sim  thirc con lai bo sung 2,4-D két hop véi NAA haic
Ngoc Linh kinetio & cac ndng dé khic nhau cho lhay 6 swr xudt
hign ce ciu tric phdi hinh ciu. Sy ket hop gifra
NAA vi 2,4-D cho thiy kha ning cam img tao phdi
16t hon thong qua cac chi tiéu ti 1¢ phat sinh phdi vi
s& lugng phéi/mau (Hinh 3).

Céc miu m6 seo cb ngudn gbe ar 13 sam Ngoc
Linh in vifro duge cat thanh timg manh cé kich
thuéc 0,5 x 0,5 cm va cny vao méi trudmg MS ¢b bd
sung 1,0 mg/1 2,4-D két hop véi NAA ho3c kinetin &
cac nong dj 0, l 0,2; 0,5 va 1,0 mg/l (Hinh 9b,). Sau Trong cac nghién ciru vé cam ung pha‘! sioh
12 man nu6i cdy, kcl qui cho thy ti 1¢ mau tao phéi  phéi vo tinh & nhiéu loai thyc vét thi auxin, dic
vi sb luong phéi hinh thanh trén mAu khic nhau & biét 1a 2,4-D thudng duge sir dung nhiéu nhit
cdc nghiém thirc thi nghiém. Péi véi nghi¢m thic  (Umehara, Kamada, 2005). Di¢u nay dugce chimg
do1 chimg (khong bo sung chit didu hoa sinh  minh boi nhirng thi nghiém & Ca rdt (Borkird ef
truémg), khong xuat hién phéi trén cac miu mé seo, al., 1986), F. sellowiana (Cruz er al., 1990),
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Populus spp. (Michler, 1995), Cacao (Canhoto et
al., 1999), Paspalum scrobilatum (Avci, Can,
2006). Nong do auxin trong méi trudng tao phoi
dugc st dung khic nhau va thay déi tiy theo
(rng loai ciing nhu tirng loai kiéu gen cia thyuc
vat. Do d6, chiing i da sir dyng 1 0 wg/l 2,4-D
cho 14t ca céc thi nghiém (day la nong d¢ thich
hop trén aéi tugng sim Ngoc Linh d3 dugc
nghién céru truge day). Tuy nhién, néu chi bd
sung 2,4-D riéng r& ma khong co sy hd trg cua
cac chét didu hoa sinh truong khic thude nhém
auxin hay cytokinin thi khong thu nhan dugc mé
s¢o ¢6 kha ning phét sinh phdi. Trong thi nghiém

nay, ching t6i két hop 2,4-D v&i mdt auxin kbac
1a NAA, diy 12 chit cé kba ning cam tng phéat
sinh phdi v6 tinh & mot sé loai. NAA di duge
chang mioh 12 rit hi¢u qua trong viéc tao phdi vo
tioh & ciy Diu tuong va cay Ca rét khi sir dung
voi ndng do 1,0 mg/!l (Borkird er al.. 1986).
Trong khi d6 & thi nghi¢m cua ching 3i, ti 1¢
phét sinh phdi cao nhit (dat 60%) khi sir dy
0,5 mg/l NAA két bop véi 1,0 mg/l 2,4-D vai s6
phoi trung bioh khoing 52 phoi/mdu cdy (Hiah
3). Két qua nay phii hgp v&i nghién ciu phat sinh
phdi & Momordica charantia L. (Apanya et al.,
2009), Panax ginseng (Shohana et al , 2009).

8T 1¢ phat suh phor (43)
856 lugng phét

Hinh 3. Anh hudng clia 2,4-D két hop vii NAA hoiic kinetin 18n kha nang phat sinh phdi vb tinh sam Ngoc Linh ©C ai
chirng (khong bd sung chét didu hoa sinh truding thyc vat), EM1, EM2, EM3, EM4: 2,4-D (1.0 mg/l) két hop vén NAA (0,1;

0,2; 0,5 v 1,0 mg/l); EM5, EM6, EM7, EM8 2,4-D (1,0 mg/l) két hop v6i kinetin (0,1

Cytokinin c6 tdc dung kich thich sy hinh thanh phot
v tinh 6 nudi cdy md seo khong c kha ning phét sinh
phdi duoce bao cho trén chc lodi ciy dau nhu Phaseolus
(Malik, Saxena, 1992), Trifolium (Maheshwaran,
Williams, 1986), cdy Dau phung (Gill, Saxena, 1992).
Céc loai cytokinin nhu kinetin dvrge chimg minh 14 c6 tac
dung tdt trong nuéi cly ban ddu dé hinh thanh phéi vd
tinh & mdt s0 loai thin g8 (Dunstan e al., 1995). Tuy
nhién, ndng do cia kinetin dugc sir dung cling khac nhau
ty theo lodi thye vat. Két qua dugc chi ra trong thi
nghiém ndy cho thiy sw két hop gitra 2,4-D va kmeun
khong dat hiéu qua cam {mg phit sinh phoi 1t nhu syt keét
bop gilta 2.4-D va NAA, O nghiém thirc EMS khong
thay ¢6 dhu higu phiét sinh Phol chi 1 khéi mé s¢o rin
chic, mau ving kem, mot s0 vj tri 6 mau tim. o] nghigm
thirc EM6 bit dau c6 sy xudt hién phdi, tuy khong nhitu
nhlmg phéi hinh thanh c6 mau tring sing, tuong adi
dong nhét va phi 16n hon so véi & chc nghiém thirc két
hop gitta 24-D vh NAA, Chinh vi vy, ching ti tién

2:0,5va 1,0 mgh).

hanh két bop bas chét diéu hoa ndy vao thi nghiém tiép
theo dé danh gi4 kha ning cam umg phat sinh phéi rén
ddi tugng sim Ngoc Linh

Khi két bop 1.0 mg/l 2,4-D vé6i 0,2 mg/l
kinetin va NAA & cic nong dé khéc nhau cho thay
ket qua thu duge tuong dgu 16t va dong déu & tt
ca cdc nghiém thire. Cu thé & nghig¢m thirc EMY, ti
1é rodu tao phdi 14 33,3%, nghiém lhuc EMIO la
53,3%, nghiém thuc EMI1 dat cao. nhét 12 80%,
dén nghlcm thirc EM12 giam xuong con 60%
(Hinh 4). S6 phoéi tao thanh trén mau cling tuong
déi cao so véi thi nghiém chi két hgp 2,4-D véi
NAA hoac kinetin va dat cao nhat & nghi¢m lhuc
EM]1 (117 phéi/mau). Phéi cé cac dang hinh céu,
hinh tim, hinh thay 16, hinh hai 1a mam (Hinh 9c..
¢y, €3, Cs). Phdi miu vang sing, to va tuong dm
dong déu, khong ¢ phm nio bat thudng, mjt sé
miu ¢6 syt hinh thanh chdi.

77



Bii Van Thé Vinh ef al

EMO  EM10

EMI11

i 1¢ phit b pbd (%)
K55 lrgng phoi

EM12

Hinh 4. Anh hudmg clia 2,4-D két hop véi NAA va Kinetin 1én kha nZing phat sinh phoi vo tinh sam Ngec Linh. EM9, EM10,
EM11, EM12: 2,4-D (1,0 mg/l) két hop véi kinetin (0,2 mafl) va NAA (0,1, 0,2; 0,5 va 1,0 mg/)

Trong pubi ciy mé té bao thuc vat, sy phat sinh
hinh thai bj anh huéng bén cac thanh phén khic vhau
trong mé1 truéng nudi cdy, dic biét 14 ndng do cac
chit didu héa sinh tnrémg thuc vat nén viée dénh gid
4nh huéng cia ching lén sy té1 sinh cdy 12 rat quan
trong Sy phat sinh phéi vo tinh i nudi cAy md seo
trong méi tnrdmg cb chia cytokinin két hop véi
auxin dugc béo cdo & céc loai Ngf céc (Bhaskaran,
Smith, 1990), cic loai thude chi Trifolium bao gdm
co Ba ld do, T. pratense L va gin diy béo cho ciia
Haliloglu (2006) da cho Lhay kha ning phat sinh phéu
vo tinb tir nubi cdy rodu 14 Khoai mi trong méi
trudmg c6 sy két hop cia auxin vi cytokinin. Nh
viy, su kit hop 2,4-D bay NAA véi mdt logi
cytokinin dugc cho 14 rdt cAn thiét dé kich thich phat
sinh phét vé tinh & mot s§ thyc vat. Mic di phin lén
sur phét sinh pbéi vé tinh dugc kich thich boi vige sir
dung auxin va cytokinin riéng 1¢ hofic két hop trong
md1 trudng nhung khéng phai sy két hop nio cia
cytokinin va auxin d&u din dén sy hinh thanh phé
vo tinh. Trong thi nghi¢m ndy, ching td1 sir dung
2,4-D va NAA kel hop v6i kinetin cho hi¢u qua ti 18
phét sinh phéi rét cao va cao nhét & nghiém thirc
EMI1. Két qua ndy phd hop véi bio cdo trén loai
Pinus taeda (Vanildo et al., 2004) va trén cdy Béng
vai (Haroidou et al., 2005).

Anh hucmg cia spermidine 12n kha ning gia ting
tén suit phit sinh phéi vo tinh sim Ngoc Linh

Polyamine thic chat 13 mjt dang cva acid amin
vi né duoc xem nhu 14 mét chlt didu hoa sinh
truéng. Do d6, chiing t6i d4 dua spermidine la roét
logi polyamine vao thi nghiém véi myc dich khao sat
kha nang phat sinh phéi tr md sco. Két qua thi
nghi¢m cho (hay khi bé sung spermidine voi néng d§
thap vdo méi trudmg, mé seo dugc cam tng rit
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nbanh sau 4 tudn nuél cay Trén bé mit ma seo di
thdy xuft hién l4m tim nhimg phéi hinh ciu uhé v
s8 lugng pbi ting din 1én. Sau 12 tuln nudi cy, sb
lugng phdi xullt hign nhiu trén bé miat, c6 di cic
hioh dang obir phéi hinh cAu, hinh tim, hinh thoy 18i,
hinh hai 14 mim, ... Phal ¢6 mau tring sang, khdug
thAy xuét hi¢n phéi bién di. Khi ting din ndng do
spermidine thi cdc chi tidu duge ghi nhin cuug ting
vA & nghiém thirc bd sung spemndlne véi nong dd
0,1 mM cho hiéu qué cao nhat vé ti 1¢ phat sinh phéi
(93,3%) va sb lugng phéi hinh thanh rén mflu (353
phdi) (Hinh 5, Hinb b,, by, by). TlcP tuc ting néng 4
spenmdme 1én 0,2 mM thi ti 1& mau hinh thaoh phdi
va 58 phéi hinh thanh trén miu giam xubng. Ké qui
ndy tuong ty v6i ghi nbdn clia Kevers va ddng tic
gi4 (2000) trén dé1 tugng Panax ginseng. Nhung trén
ciy Ci phé thi ndng d thich hop 12 0,05 mM, trén
cdy Momordica charantia L. thi ndng 4§ thich hop 4
0,001 mM (Anaoya et al., 2009).

Polyamine déng vai tré quan trong trong sir bigt
héa té bao dé hinh thanh phéi (Rajam, 1997). Tuy
nhién, co ché chinh x4c ciia né thi chua duge ln!u
mét cdch 15 rang va dén bay gidr vin con duge tiép
tuc nghién ciru. G dng d cao, polyamine ¢b tho
dung gitip cho té bao I6m 18n va phin chia. Trong
giai doan cdm img phoi, polyamine s& gitp cho t&
bio ving mé phin smh phin chia nhanh chéng vi
gitip cho phéi dugc hinh thinh. Ndng d6 polyamine
gidm co the gia ting cic 1 bao md seo nhung s& 1am
gidm sy binh thapb phéi. Do do, viéc sir dung
polyamine két hop thém véi cac chét diéu hoa sinh
truéng khéc trong mdi trudmg nudi cay mang lai bigy
qua vi ¢ ¥ nghia trong giai doan phat sinh phbi
cfing nhu cac grai doan hinh thanh cay hoan chiah ¢
thyc vat (Kevers et al., 2000).
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Hinh 5. Anh huéng clia spermidine I&n kha ning gia Wing tang tAn sudt phat sinh phai vé tinh sam Ngoe Linh

Spermidine 14 mt polyamine mang tinh dic
l\]cu dugc dl)ng cho sy phat sinh phdi v6 tinh tir md
t& bao Ca rbt (Feirer er al., 1985) va trong suét cc
giai doan cam img cia mﬁnh cdy 6 Pinb ling
(Cvikrovh er al.,, 1999). Monteiro v dong tic gia
(2002) ciing di khing dinh dugc vai o cla
polyamine, dac biét 1a spermidine trong si phat sinh
phéi vo tinh Panax ginseng. Nhimg nghién ciru trén
mb s¢o c¢b khi ning phéat sinh phdi cva Panax
ginseng khi st dung spermidine cho hi¢u qua twong
46i 181 (Kevers et al., 2000). Vige six dung polyamine
két hgp véi nhém auxin hay cytokinin gitp cho mé
oudi cdy phét sinb phdi va ning cao tAn sudt tao
pbdi. Trong nghién ciu nay, ching toi da ght ahén
duoc vai trd cuia spermidine trong viéc nang cao tan
sudt phét sinh phdi vo tinh & cﬁy sim Ngoc Linh khi
sud\mgén&ngdoo I mM kelhopvm 1,0 mg/12,4-
D, 0,5 mg/l NAA va 0,2 mg/1 kinetin.

Anh hudng coa proline Ién khi ning gia ting thn
sufit phét sinh phoi v tinh sdm Ngoc Linh

Viée bd sung céc acid amin ngoai sinh vio moi
m!émg nudi cly dugc béo cio Ja co tic dung thic
day s phat gioh phdi vé tinh & mt 58 loat Lhuc vt
(Wang er al., 2002). Amino acid 14 mdt nguon nito
hitu cor (dang khir) duoc chuyén héa rét nhanh trong
@ bio thyc Vi, kich thich té bao sinh tnrdmg va phit
trién ghanh hon (Grimes, Hodges, 1990). Vi viy viéc
b sung amino acid vao mdi rrubng nudi céy cung
dp cho té bao va md mjt nguon nito hiru co pbd
hgp & mdt mirc 49 nhat dinh. 3 céc loai thue vt
khic nhau thi nhu cdu vé cac chdt bd sung nhu
amino acid vA thanh phan ciia cac chit digu hoa sinh
trudmg ciing khéc nhau.

Két qua thi nghiém cho thdy wiéc bé sung
proline ¢6 anb huemg tuong dbi tét 1én s6 lugng phé
vé tinh dugc binh thanh sau 12 tun nudi cdy, phéi
duge tao thanh tuong ddi ddng nhét. Khi ting dén
n[mg 46 prolive tir 100 mg/I 1én 300 mg/t thi ti 18
méu tao phéi, sé phoi hinh thanh trén mau va tron
luong cua méu ciing tang din. & nghiém lhuc bo
sung 300 mg/l proline vdo md: truong nudi chy, ti 1é
mau tao phéi cao nhét dat 86,7%, sé phéi hinh lhAnh
trén miu khoang 167 phd, trong lugng tuoi ciia miu
14 40,55 mg. Khi ting ndng d4 prolne 1én 400 mg/!
thi cée chi tiéu giam xudng rd rét, i 1& mau tao phdi
chi con 66,7%, sb phéi hinh thanh tén miu khoing
83 phdy, trong luong tuoi cia mau Ja 30,90 g (Hinh
6). Kin nc’mg dd proline qua cao s& cb tic dung (rc
ché su hinh thanh phdi vé tinh tir cic miu md seo
Trong thi ngbi¢m ndy, mdi trudng MS bd sung 1,0
mg/l 2,4-D, 0,2 mg/l kinetin, 0,5 mg/l NAA va 300
mg/l proline 12 ndng dé t&i wu anh huong dén kha
ning cAm émg phat sinh phé1 vo tinh va ning cao tin
subt phat sinh phé1 vé tinh théng qua pudi cay mé
seo sam Ngoc Linh.

Proline riéng 1& bay két hgp vé cic amuno acid
khéc co tic dung kich thich phat sinh phér & cic lodi
thie vat khac nbau nhur trong trrdmg hop cdy Déu nanh
va Pju xanh (Shetty, McKersie, 1993). Proline duwgc
xem nbu la ngufsn nito khir quan trong dugc chuyén
héa va hp thy rit nhanh trong té bao thye vit, ngoai ra
proline dugc xem nhu 14 mt ngudn ning luong sin c6
cho & bao Bén canh do, proline con ¢b chire ning quan
trong khac nhu 1a bao vé cdc enzyme chéng fai sy suy
thoai, diéu khuén ndng d6 acid trong cytosol. Nong dd
cua prolmf: ¢4 tac dyng nhu 14 mm chit dém bén trong
té bio chat, chbng lai sy gia ting nong dé cic jon trong
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khéng bio, c6 chite nang nbu mét chit diéu khidn cin
triic ciia nuéc, [Am ting tinh tan clia protein va céc phin
br sich hoc khic dudi didu kién thé nuéc giam
(Schobert, 1977).

Trong thi nghiém nay, chiing i r\hgn thay viéc
sir dung proline khong tic dung manh dén higu qua
phét sinh phéi vai thn sudt cao nhu spermidine. Trong
4 ndng 3% dugc thir nghiém thi & nghiém thirc bb sung

Bai Vin Thé Vinh et al,

300 mg/l proline c6 anh budng dang ké nhét déntilé
phat sinh phéi va sb lugng phéi tao thanh. Két qua nay
khéc véi ghi nhan cia Manosh va déng tc gia (2007)
trén di tuong Dau tiy (ndng do 16 uu 14 500 mgn),
tréor déi ugng-cay Diun phung (odug dé thich bop 1a
100 mg/l), Victoria va dbog tic gid (1984) trén dbi
tugng ciy Ch rét (ndog 46 thich hop 12 100 mg/l).
Pidu nay cho thAy & mbi loai thyc vét khic nhau thi
proline cé tic dung & céc n&ng 4o khac nhau.

100mg/l 200mg/l 300me 400 mg/t

= T3 13 phat sioh phéi (%)
S8 phiy
Trong huoog (mg)

Rinh 6. Anh hudmng ciia profine 18n kha ning gia tang tang tudn sudt phat sinh phai va tinh sam Ngoc Linh

Anh huémg cia ngudn carbohydrate 1én kha ning
gia ting tin suit ph4t sinh phéi vé tinh sim
Ngoc Linh

Té bao, mo hay co quan nudi cy thuc vat thdng
thudmng doi hdi cung cap mét lugng carbohydrale de
théa mdn nhu cau vé& ning lugng cin thiét. Trong
nudi ciy mé, carbohydrme hoat déng nhu 14 nhimg
tac nhan tham théu va ho trg cho sy phét trién té bao.
Nguén carbon chi yéu duge bo sung trong moi
truong nudi cly 1a dudng, cic té bao thue vat sé sit
dung ngudn dudng ndy dé 1o nén b khung carbon
phuc vu cho vi¢c ting truémg cung nhur phit sinh co
quan. Dudng ciing 12 mét yéu t8 quyét dinh kha ning
khén phat céc co quan cia md cdy.

Thanh phin carbohydrate trong méi trudmg nudi
cdy da dugc chimg minh |2 c6 tic dong dén sy phat
sinh phéi vé tinh & nhiéu lodi thire vt (Lou, Kako,
1995). Két qua trong thi nghiém niy cho thdy ca 3
loai dudmg sir dung déu ¢é kha ning cam tmg phat
sinh phéi. Tuy nhién, ti 1& pbét smh phoi khi sir dyng
duimg sucrose 14 cao nhat, dat dén 86,7%, trong khi
do duong glucose chi dat 66,7%, duong fructose cho
két qua thap nhat, chi dat 40% (Hinh 7). Riéng chi
tiéu sb phdi (a0 thanh trén méu, dudmg sucrose cling
cho két qui cao nhit (dat 167 phéi/mau), dudng
glucose chi dat 75 ph6i/mAu, dudmg fructose thip
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nhﬁl (dat 35 phdi/méu) (Hinh 8). Ti 1¢ phét sich phoi,
6 phoi tao thanh trén miu déu ting din cing voi sy
gia ting nong d§ duong va dat két qua cao nhit 13 6
n?mg 4 50 g/l, sau 46 giam dén khi tidp tyc ting
nong d¢.

Trong nghlén ciru nay, su gia ting nong d dubmg
thitc diy su ‘gia tang cic cym tién phéi va phéi vo tink,
didu nay giong vé1 nhimg nghién ctru 44 duge béo cho
trén nhidu d8i tuong khic (Luo ef al., 1996). M3 s¢0
hay cac co quan nubi chy ctia thire vat doi hoi phai ¢
sy hop nbat cia nguén carbon trong méi trudmg nudi
cly va sucrose duge sir duog nhu 14 ngudn carbon
chinh trong nuéi cay m6 (Fuentes et al., 2000). Mic
du sucrose duge dung nhu 1a ogudn carbon chinh
trong qué trinh phat sinh phéi vé tivh nhung 6 mt
vAi nghién ciru d3 chimg minh dugc sy can thiét ¢6
mot nong do carbohydrate cao, né khong chi déng vai
o Ja nguﬁn dinh dudng ma ccm thé hién tinh chat 1o
didu hoa thim thiu. Do d6, ndng 44 duong cao khong
nhitng cb vai tro trong sy phat sinh phdi vé dnh m
con 6 thé thc déng dén sy tham thiu té bio. Nong ]
dudmg sucrose cao tic déng dén kha ning thim thiy
cua t bAo trong qua trinh phat sinh phdi vd tinh cileg
duge dé cap bdi mét vai ohém nghién ciru (May,
Trigiano, 1991). Do d6, vai trd cia dudng sucrose
trong nghién ciru ndy lam séng to hai chic ning ci
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carbobydrale, d6 la chirc ning dinh dudng va chic
néng diéu hoa thim thiu. Két qua nay citng phi hop

véi mot s6 két qua duge thyc hién trén cdy Asparagus
afficinalis L. (Kanji, Yuji, 2000).

1004 TTI phét sinh phdi (%)
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Hinh 7. Anh huémg cla ngudn carbohydeate 16n ti 1§ phat sinh phéi vé tinh sam Ngoc Linh (%)
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Hinh 8. Anh huding cia ngudn carbohydrate Ién s lugmg phoi vé tinh s&m Ngoc Linh hinh thanh

KET LUAN

Méi truémg thich hop nhdt dé cam \ng tao phoi
v tinh tir mu cdy 14 cAy sam Ngoc Linh m vitro |3
moi trudmg MS c6 bd sung 1,0 mg/l 2,4-D két hgp
véi 0,5 mg/l NAA vi 0,2 mg/l kinetin trong diéu
kign chiéu sﬁng 16 giv/ngdy. Viée bd sung
spermidine  (néng do 0,1 mM) thuje nhém
polyamine hay proline (néng dd 300 mg/) thuge
nh(sm acid amine c6 tac dung kich thich gia tang tan
sudt phét sinh phéi cing nhu sé luong phoi vo tinh
hinh thanh. Vige sir dung cac nguon carbohydrate
khéc nhau nhu sucrose, glucose hay fructose déu co
khd niing cdm Umg sy phat sinh phéi vé tinh & sam

Ngoc Linh, tuy nhién, dudng sucrose & nong do 50
en cho hiéu qua cam img syt hinh thanh va phat trién
phd1 tdt nhat Ciy con cb nguén géc tir phdi vé tinh
khi dwoc chuyén ra virom wom dat ti 1é sdng s6t cao
(Hinh 9d,, d, dy).

Liri cam on: Cdc téc gia xin chan thanh cam om dé
161:Ung dung hé théng chidu sing dom sic (LED)
rong nghién ctru nhan nhanh cdy sam Ngoc Linh
(Panax vietnamensis Ha et Grushv.) véi 56 heong lom
phuc vu nhu cdu nhin giong ciia tinh Quing Nam
(Vién Han lam Khoa hoc va Cong nghé Viét Nam)
da h6 trokinh phi cho dé tai nghién cieu nay.
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A
Hinh 9. Qua trinh phat sinh phai vé tinh sam Ngoc Linh (Panax vietnamensis Ha et Grushv ) ay, 82, 33 Mb sgo dugc hinp
thanh ti mAu cdy 14, cubng 1a va cl clia cay sam Ngoc Linh in wifro sau 8 tudn nudi cdy, by, by, b, be: Phoi v tinh dgc
hinh thanh tir mé seo & cac thin diem 0, 4, 8 va 12 tuln nudi cay trén méi trrng MS bd sung 1,0 maA 2.4-D, 0.5 ma/ NAA,
0.2 mg/! kinetin va 0.1 mM spermidine, ¢, ¢, Cy. €« Phél vé tinh sam Ngoc Linh & cac giai doan hinh cau, hinh tun, hith
thiy 01 va la mam, dy, dz, ds cay con sam Ngoc Linh c6 nguén géc tir phai vo Linh trong ng nghidm, chudn by dua ra vén

wom va sau 3 thang trong thir nghiem
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FACTORS EFFECTING SOMATIC EMBRYOGENESIS OF NGOC LINH GINSENG

(PANAX VIETNAMENSIS HA ET GRUSHV.)

Bui Van The Vinh', Vu Thi Thuy , Thai Thnang Hien', Vu lec Luan',

Nguyen Ba Nam', Nguyen

Phuc Huy', Trinh Thi Huong ., Vu Thi Hien', Le Kim Cuong , Ho Thanh Tam', Do Manh Cuong,
Nguyen Viet Cuong', Do Khac Thinh?, Duong Tan Nhut"

!Tay Nguyen Instiute for Scientific Research, Vietnam Academy of Science and Technology
’Institute of Agricultural Science for Southern Vietnam, Viemam Academy of Agricultural Sciences

SUMMARY

Ngoc Linh ginseng (Panax viemamensis Ha et Grushv.) is a precious and economic medical herbal of

Vietam. [n recent years, with micro-propagation and conservation of this berb tendency, plant regeneration is
a necessary pmblcm, in this, research about somatic embryogenesis play an important role. Therefore, this
study was conducted for estimating affection of explant sources, mineral component of culture media, type,
plant growth regulators, spermidine (polyamune groups), proline (amino acid groups) and carbohydrate sources
on somatic embryogenesis of Ngoc Linh ginseug With three explant sources such as leaf, petiole and main
root, Jeaf explants having 0.5 x 0.5 cm size were cultured on Murashige and Skoog (MS) medium
supplemented with 1.0 mgl”' 2,4- -dichloropbenoxyacetic acid (2.4-D), 0.2 mg!" kinetin and 0.5 mglI
naphthaleneacetic acid (NAA) to establish cmbryogemc culturc The effects of exogenous spermidine and
proline on eph of somauc embr were d. The results showed that spermidine (0.1
mM) and proline (300 mg.I") resulted in a high fmquency of somalic embryogenesis (93 3% md 86. 7%,
respectively). To further optimize a culture medium for induction of embryo

three carbohydrate sources (sucrose, glucose and fructose) from 10 (o 60 g.l" were lesv.ed Among them,
glucose and fructose were not suitable for somatic embryogenesis in this species while sucrose at S0 gl?
produced the highest embryogenic frequency (86 7%) and number of cmbryos per responding explant (167).
This study confirmed the importance of spermidine, proline aod osmotic potential provided by sucrose in
enhancement of somatic embryogenesis.

K ds; carbohydrare, Panax

is, proline, somatic embryos, spermidine
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