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TOM TAT

Sam Ngoc Lmh (Panax vietnamensis Ha et Grushv.) 1a mot cay duge héu quy hién nay cia Viét Nam va
thé gioi. Trong do, bd phén ré sim dur;u: cho 1a non tich lity nhiéu duqn: chét phuc vu cac nganh sén xuét dirge
m¥ phim. Sam Ngoc Linh con cé rdt nhidu cong dung khac nhu béi bé sirc khoe, ting cm:mg sinh lye, diéu hoa
huyét ap,.. Truwde tinh trang ngay cang can kit ngunn sdm ty nhién, phuong phap nudi cdy mé da duge ing
dung dé& nhén nhanh lodi sdm nay, dic biét 12 nudi chy thu nhén sinh khdi 18 ¢6 thé san xuat trygc tlép duge cic
san phﬁm hay nguyén héu ddu vao cho cac nganh héa dugc pham trong thion gran rat ngén. Nghlan cuu nay <
sdu vao cdi thién qua trinh hinh thanh véa phat trién ré thir cip cila timg 18 bit dinh dom le Mé1 1é bit dinh,
duqrn tich tir mau cunng 14, sau do, cit bo phan chnp re v kich thude 2 cm la nguun mau thich ht;rp nhit dé
tao ré thir cdp (94.33%). Sau 48 ngay nudi cy, ré thir cap ting sinh va dat tdi 1 khi ca}r trén mdi tnrong MS
bd sung 7,0 mg/l IBA két hgp véi 0,5 mgﬂ BA véi da s6 cdc chi tidu thu duoe cao gin gip 46i so vén BS vi
khéi lugmg khd cia ré thit cip cao hon mdi truomg SH. Cac ty 11;'. NH," ‘NO;” trén mé1 truong MS c6 anh hudéng
dang ké lén sy hinh thanh ré, ta ty 18 7,2:18,5 mM-mM la tét nhét cho ré thit cap ting sinh va phat tnen Nguﬁl
ra, khoi hrgng khé cua 18 thi cdp co thé gia ting d4ng ké sau 36 ngdy nuol cdy O c’[1eu kién 80% tdi Két qua

thu dugc d3 cai thién dang ké ngudn ré phuc vu cho cdc nudi cdy 1on trong cc hé théng bioreactor.

Tir khda: méi truomg MS, Panax vietnamensis, ré bit dinh, vé thit cdp, NH, :NOy

MO PAU

S&ém Ngoc Lmh (Panax vietnamensis Ha et
Grushv.) la mot nguun duge liu quy hién nay cua
Viét Nam va thé giéi. K& tir 1in diu tién dugc biét
dén va nghién ctru vao nim 1973 dén nay, lodi s&m
ndy dd dugc cac nha nghlen ciru xac dinh 14 ¢6 chura
hon 54 hop chit saponin, hon hin mot s6 lodi sim
ndi tiéng hién nay trén thé g16i, trong 46 MR2 chigm
khoang 50% ham hrgng sapnnm tong, 12 dugc chit
chinh cta sdm nay gifp gidm stress, chcmg ung thu
va khang khuan (Luan et al., 2001). Ngoai ra, sam
Ngoc Linh con ¢6 rat nhiéu cong dung khac nhw boi
b sm: khoe, ting cudng sinh lyc, diéu hoa huyét ap,
chnng oxy hoa, hoat luc t6t véi mot sb loar thude
khéng sinh,... Trudc tinh trang ngdy cang can kigt
ngudn nguyén hiéu ty nhidn, phtrong phap nudi cay
md d3 duge (mg dung dé nhin nhanh loai sim nay,
dic bigt 1a phu:cmg phap nudi ciy thu nhén sinh khéi
ré& ¢6 thé san xuit trnre tlep dugc cac san pham hay
nguyén ligu déu vao cho cic nganh héa dugc pham
trong thoi gian rit ngin, nhu trong nudi cdy ré bat
dinh sim Ngoc Linh chi mit khoang 2 théng trong

khi trnng cay gmng mat it nhit 4-5 nam madi thu
hoach duge (Trin Hiéu et al., 2014). Céc ré bét dinh
dugc phat sinh tir truc thdn hay nhitng co quan tur
nhién khic nhau (Geneve ef al., 1988) Khi tiép tuc
nudi cdy céc 1é nay sé phat sinh tao ré thir ¢dp (RTC).

Ré thit cdp (thudmg duoc goi 12 1€ bén) 14 chc ré
hinh thanh tir cdc md sdu bén trong ré & cic ving
ngoai vi cua tru bi truémg thanh & nhimg khoang
cach khéic nhau so v6i cac mé phén sinh dinh cia ré
(Lavenus et al., 2013). Theo Yun-soo va dong tic
gid (2003), cac ré thir cAp sdm Panax ginseng C.A.
Meyer hinh thanh tir cic ré bat dinh 8 tudn tudi chi
mét khoang 2 tudn nudi cdy. Tir nghién ctru dau tién
v& nudi cdy tao ré bit dinh sam Ngoc Linh phat sinh
ré thit cap trong bioreactor ctia Duong Tén Nhut va
ddng tac gia (2009), cdc nghidn ciru tao ré thit cip tir
cic miu ré bat dinh van con rat han ché va cin duoc
hoan thién hon nén chiing t3i ¢4 tip trung vﬁu van dé
cai thign su hinh thanh va ting sinh cua ré thir cap
sam Ngoc Linh in vitro de tao ngudn nguyén liéu
ban diu cho cic nudi cdy lém nhu trong hé théng
bioreactor.
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VAT LIEU VA PHUONG PHAP

Ngui"in miu

MAu ré bt dinh (RBD) 30 ngay tudi, dai 1-2 cm,
dugc tach ra tir cac cum ré bat dinh nudi cay trén
méi trudmg SH (Schenk, Hildebrandt, 1972) bd sung
5 mg/l IBA (H6 Thanh Tam et al., 2013).

Khdo sdt sie hink thanh ré thir cdp tic cdc nguén ré

bat dinh khéic nhau

Cic 1é bét dinh (dai 1-2 cm) ¢6 ngudn gde nir
miu 14, cubng 14 hay ci, duogc tich ra, gilt nguyén
hay cit bo chép ré, tiép d6 dugc cdy 1én méi trudmg
SH bé sung 5 mg/l IBA, 30 g/l sucrose va 8 g/ agar,
pH=5.8 nhim danh gid khi ning hinh thinh ré thi
cdp (RTC) cua timg ngudn méu véi céc kich thudc
khac nhau (1 hodc 2 em). Cac chi tiéu thu duge sau
48 ngay nudi cdy gdm ty 18 tao RTC (%), ngay khai
tao RTC, s6 RTC/RBD, chiéu dai RTC (cm) va khi
lrgng tieol (mg).

Khdo sat anh huwong cia auxin lén su hinh thanh
ré thir cdp sam Ngoc Linh

Cac miu RBD hinh thanh tir cudng 14, duoc cit
bé phin chép r& va ciy 1én méi truimg SH cé bd
sung cac loai auxin riéng lé (NAA, IBA, IAA) ¢ cac
néng d¢ khac nhau (0; 3; 5; 7; 9 mg/l) chira 30 g/l
sucrose va 8 g/l agar, pH=35,8. Sau 48 ngay ghi nhan
cac chi tiéu: ty I8 tao RTC (%), sé RTC/RBD, chiéu
da1 RTC (cm), khéi hrong troi va khé cua mau (mg).

Khdo sat dnh hwong cua auxin két hop vii
cytokinin lén sw hinh thanh ré thir cap sam Ngoc
Linh

Cac mau RBD hinh thanh t cudng 14, duoc cit bo
phan chop I va cay lén méi truomg SH co bé sung loai
v ndng d6 auxin khao sat duoc & trén két hop vdi cic
cytokinin khac nhau & cdc ndéng d6: 0,0; 0,1; 0,5; 1,0
2,0 mg/l Kin hay BA va 0,0; 0,01; 0,05; 0,1; 0,2 mgAi
TDZ va bd sung 30 g/l sucrose va 8 g/l agar, pH=58.
S6 liéu dugc ghi nhin sau 48 ngay nu: cay gom ty 1§
tao RTC (%), s6 RTC/RBD, chiéu dai RTC (cm), khdi
lugng tiroi va khé clia mau (mg).

Khdo sdt anh huong caa cdc logi méi truweong nudi
cdy khdc nhau Ién sw hinh thanh ré thic cap sim
Ngoc Linh

Cac miu ré bat dinh cit bo chép ré va tach ra
khéi khéi mé ban dau duge cy Ién 3 loai méi truémg
khac nhau MS (Murashige, Skoog, 1962), SH, va BS
(Gamborg et ai., 1968) c¢6 30 g/l sucrose va 8 g/l
agar va bo sung auxin két hop cytokinin & nong do
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t6i wu nhit khio sit duoc tir cac thi nghiém trén,
pH=5,8. Sau 48 ngay nud ciy, cic chi ti€u vé ty 1é
tao RTC (%), ngay khdi tao RTC, 5O RTC/RBB,
chiéu di RTC (cm), khéi luong tuoi va kbd ciia miu
(mg) duge ghi nhin.

Khdo sat anh huwong cia 1y 1§ NH,:NOy Ién su
hinh thanh ré thir cap sim Ngoc Linh

Moi trucmg MS dugc cii tién bang cich thay d6i
ty 18 NH, :NO; théng qua thay d6i cic ty ¢
NH H,PO4:KNO, (0,0:18,50; 7,19:18,50;
14,38:18,50; 21,57:18,50; 14,38:0,00; 14,38:18 80;
14,38:28,20, 14,38:28,2 mM/mM), bd sung auxin két
hop cytokinin & nong d9 tdi un nhat khio st dugce tir
cac thi ngmém trén, 30 g/l sucrose va 8 g/l agar,
pH=53. S6 liéu duge phi nhén sau 48 ngay nudi cay
gom ty 1é tao RTC (%), s6 RTC/RBD, chiéu dai
RTC (cm), khéi lugng tuwoi cia RTC (mg), khdi
hrgng khé cia RTC (mg).

Khdo sét diéu kién chieu sing ién khd ning tang
sinh cda ré thir cap saém Ngoc Linh

Cac mau ré bat dinh cit bo chop ré dugc cﬁy 1én moéi
trudmg 16i wu khao sat duge tir cac thi nghidm trén.
Sau d6, nhimg mau nay dugc dat trong cac didu kién
chiéu sing khic nhau: 100% t6i (trong t6i hodan
toan); 80% tdi : 20% sang (42 ngiy t6i hoan toan va
14 ngay sang); 50% t6i : 50% sang (28 ngay t6i va
28 ngay sang) va 100% sang dé danh gid tic ding
cuia céac giai doan chiéu sing 1én kka ning ting sinh
clia RTC. S6 liéu dugc ghi nhédn sau 56 ngay (sau 48
ngay nudi Eélj!’, kha ndng ting sinh caa RTC hich
thanh duédl didu kign chiéu sang khac nhau chua cé
khac biét 1on vé hinh thai, dén ngay thir 56 thi cic
RTC nay ting sinh manh va tao thém nhiéu méi; vi
vay, ching ti tién hanh ghi nhin s liu & ngay 56)
nudi cdy gom ty 18 tao RTC (%), sé RTC/RBD,
chiéu dai RTC (cm), khéi lugmg teon cia RTC (mg)
va khéi lugng khd clia RTC (mg).

Diéu kién thi nghiém

Cac thi nghiém dugc tién hanh ¢ nhiét 6
25+2°C, d6 4m trung binh 55-60%, mau dit trong ti
hoan toan hay sang ty myc dich thi nghiém, céc thi
nghi¢m ngoai sang cb cudmg 4o chiéu séng khoang
40-45 pmolm?s”’ véi chu ky chidu sing 16

gitrngay.
Bé tri thi nghigm va xir ly s ligu
Moi thi nghiém dugc lap lai 3 lin va duogc xir \4

bang phin mém SPSS 16.0 theo phép thir Ducan
(Duncan, 1995) voi P < 0,05.
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KET QUA VA THAO LUAN

Anh huing cia ngudn miu €n khi ning hinh
thanh ré thir cip sim Ngoc Linh

Trong nghién cim ndy, viéc ¢ ché phat trién ré
chinh duge thyc hién bing cach loai bé chép ré di
mang hiéu qua lon trong viéc tac RTC, ty 1& tao RTC
cia RBP bod chop 1é (75-83% & RBD tir ci; 79-
94,33% & RBD tir cubng; 82.33-93,33% & RBP tir
14) cao hom han khi khong bo chop ré (48,33-60% &
RBD tir cu; 46-53,67% & RBD tir cudng; 31,67-
46 07% o RBD tr 13), va s6 RTC cia RBD naiy tir
miu cudng (10-13,67 RTC) va ca {8,33-13,33 RTC)

nhi¢u gin gip doi so vol mau nguyén khéng bo chop
ré tr mau cudng (1,33-3 RTC) va ¢l (0,67-4,03
RTC) (Hinh 1, Biang 1).

Diéu nay c6 thé giai thich do qua trinh phat trién
clia hé thong & 2 mot qua trinh phat sinh hinh théi
tai vi tri m3 cic co quan thir ¢cdp md1 duge hinh
thanh thﬁng qua viéc huy dong dinh ky céc té h&u try
bi dé chuyén thanh nhimng tién ¢ bao cua cac ré thir
cép mai (Gregury, 2009) ma cdc té bau tru bi chu
yeu nim & mién sinh truong cach chop ré mét doan.
Hon nifa, su kéo dai cia ré so chp thudng bj rc ché

dé ting cudmg su phat tnén & bén (Chun-Lin ef al.,
2010).

Bang 1. Anh hueéng cda nguon mau ¥8n kha n3ng hinh thanh ré thir cdp sam Ngoc Linh.

:';“5“ Dang Kichthwée Ty lgtao RTC Ngay khéi 56 Chidu dai RTC :‘:i' ey
RED mau tich  (cm) (%) tao RTC RTC (cm) (mg)
Khangbd 1 11,67e* 47.00a 0.33h 0. 37f 29,33¢
L4 chop re 2 46.67d 45,33a 2.00efg  0.83f 39,67f
BS phn 1 82,33b 46,00a 233ef  2,00e 65,00¢
chop ré 2 83 333 40,00¢d 7.33c 3,33bc 73,00b
Khong bé 1 45,00d 45 67a 1,33fgh 1,67e 30,33g
cub chop ré 2 53,67¢cd 4133¢ 3,00e 5,23a 49,678
LUon
J Ba phén 1 79,00k 37.00fy 10,00b  3,13cd 57.67d
chop re 2 64,333 35,67q 13,67a 5,60a 78.00a
Khéngbd 1 48,33d 46,004 0,67gh  0,67f 42.33f
- chop re 2 60,00¢ 43,00b 6,00d 4.03b 51,008
- Bophin 1 75,000 39,33de  833c  2,33de 56,33d
chop ré 2 83,33b 3B,33ef 13,33a 5,002 71,330

Ghi chii: *Céc chi? cdi a, b, c thé hién s khac biét cd y nghia & mire tin cdy p < 0,05 trong phép thlr Duncan.

Kich thuée va ngudn miu ban diu tao RBD ciing
anh huémg dén kha ning tao RTC, khi chiing t6i khio
sat mau & hai loai kich thuéc (1 cm va 2 cm) cia 3
loai RBD tir méu 13, cudng 14 va ci thi miu ré kich
thuée 2 cm cho higu qua phat sinh RTC cao, ty 1€ tao
RTC cua RBD cing trén ngudn mau cudng 14 da bd
chép ré véi kich thudc 2 cm (94,33%) cao hon hin
mén ¢ kich thuée 1 cm (79%), rong ty & cic mau
RBD tir 14 khong bo hay bé chop ré thi kich thude
cling cd dnh hurdng dén su phét sinh RTC con & RBP
di bd chop ré tir mau ci thi khong co khic biét nhiéu
(Hinh 1, Bang 1). Hon nifa, chiéu dai RTC hinh thanh
tir RBD dai 2 em trén cimg ngudn mﬁu cubng 14 (5,23-
5,6 cm) ciing cd chiéu dai 1én hon mau RBP dai | cm
(1, 6? -3,13 cm). Theo két qua tir bang 1 con cho thay
sO 1é phu thuur.: rat 1én vao kich thude ban dﬁu cla
RBD nbu & miu RBD tir cii chura bo chdp ré & kich

thude 1 em chi ¢6 0,67 RTC con & kich thude 2 cm
Ién to1 6 RTC (Hinh 1, Béng 1). Két qua thi nghiém
ciing cho thiy rang, cac 1 thir cap sau ngay khai tao
s€ hinh thanh ré mdi va ting sinh rat nhanh, dién hinh
nhu miu I4 bd phén chop 1€, sau khi khdi tao 2 ngay
thi cAc ré méi hinh thanh dugc khodng 2 cm (hrong
duong véi 1 cm/ngay).

Npoai ra, cac ngudn méu ban diu tao RBD ciing c6
anh huémg nhét dmh ién kha néng hinh thanh va phat
trién cua RTC, miu RBD iy cudng 14 & kich thuée 2
cm phét sinh RTC tét hon RBB tir mau Ia va cli véi ty
1€ tao RTC cua RBB tir c:uﬂng 12 ¢é cung kich thuéc (2
cm) va daug mau tich (bd chdp ré) (94,33%) cao hon
dang k& so vai tir co (83,33%), ngay kh&n tao RTC
ngan hon 3 ngay so vo1 mau cq, 5 ngay so voi méu la;
s6 RTC (13,67 RTC) va chiéu dai RTC (5,6 cm) Ién
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hon so véi mau RBD tir 14 (7,33 RTC, 3,33 ¢cm) nhung Chinh vi thé, R.BE! khong c6 chop ré vm kich

gan bang voi mau RBD tir i (13,33 RTC, 5 em); kh6i  thude 2 cm c6 ngudn géc ban dau tir mau cudng 14 1a
luong tuor (78 mg) cling cao hon mau RBD tr la (73 tdt nhat va dugc chon lam ngunn mau cho cac
nghién ciru tiép theo.

mg), cii (71,33 mg) (Hinh 1, Bang 1).

Hinh 1. Anh hwé&ng clia nguon ré bat dinh |1&n kha ning tao ré thir cap sam Ngoc Linh i vitro. a. Cudng 14; b. Cu; c. La: 1.
RBD dai 1 cm; 2. RBD dai 2 cm, 3. RBD bd chop ré dai 1 cm, 4. RBD bd chép ré dai 2 cm. Thanh bar dai 1 cm.

Anh hwéng ciia auxin dén sy hinh thanh ré thi sinh 1én kha nang hinh thanh ré thir cap cua cdc mau
cap sim Ngoc Linh re bat dinh sdm Ngoc Linh, hau hét cac miu khai tao
ré bat dau sau khoang 35-40 ngay, dén ngay thir 48,

Khi nghién ciru tdc dong cla cdc auxin ngoai  cic két qua thu duoc ghi nhan & bang 2.

Bang 2. Anh hwdng cla auxin I&n si hinh thanh ré thir cap sam Ngoc Linh.

Auxin Ty lé tao RTC S& RTC Chiéu dai RTC Khoéi lwong twoi Khéi Iwong khd
(mgll) (%) (cm) (mg) (mg)
0 0,00f* 0,00j 0,00f 23,33h 1,33
3 60,00e 7,679 0,83e 40,2g 2,70h
NAA 5 78,33¢c 13,674 1,83d 47 B7f 4,00fg
7 59,33e 15,67b 3,13¢c 62,67d 5,70d
g 63,33de 7,33g 4,67b 65,00d 5,00de
3 78,33¢c 9,00f 1,77d 54.67e 5,67d
BA O 03,67ab 16,00b 5,17b 115,33c 11,00b
7 96,33ab 17.67a 6,00a 158,33a 15,273
E 98,67a 14,67c 4,60b 140,33b 11,63b
3 66,67d 5,331 1,03e 32,00g 1,33i
e 5 90,00b 6.33h 1,83d 48 33f 3,17gh
7 91,67b 12,33e 3,33¢c 56,33e 4,67ef
g 90.00b 12,67e 3,56¢ 66,67d 6.83c

Ghi chii: “Céc chir céi a, b, ¢ thé hién sy khac biét ¢d v nghia & miec tin cdy p < 0,05 trong phép thlr Duncan.
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Trong nghién ciru ndy, trén méi trudmg khéng co
auxin sau 48 ngay hoan toan khéng tao RTC, nhu
vdy, ham lrgng auxin ndi sinh clia céc ré bét dinh
don 1& da tach bo chop 1€ co thé rat thip khéng du dé
khéi phat RTC. Nhin chung, trong céc loai va nong
d§ auxin, 7 mg/l IBA tao nhidu ré bat dinh nhit
khoang 17 RTC/RBD; véi chiéu dai dat 6 cm, khé
lu':;mg twot la 158 mg, kh6i lugng khé 15 ,27 mg/l
gap d6i IAA va gan 1,5 lan NAA & cung nung dg,
mit khac, NAA cam Umg tao ré kém nhét vé&i co ty 18
tao RTC thip duéi 78% (Bang 2).

Cac auxin déng vai tro chinh trong didu héa qua
trmhhmhthanhvakmdmrethucép Auxin ting
cuomg cac hogt ﬁ-;mg sém nhét trong qué trinh phat smh
ré bén niwr tac méi kich thich, chuyén hoa cac tién té
bao va khdi tao ré ciing nhr cic giai doan tao mam ré

va ndy ré sau d6 (Agmeszka, 2012). Trong cic loai
auxin, IBA cho két qua t6t nhét 1én sy hinh thanh va
phat trien RTC sdm Ngoc Linh, diéu nay ciing dugc
khéng dinh boi nhiéu nghién ciru khac (Tran Hiéu er al.,
2014; Jae et al., 2009; Yun-Soo et al., 2005).

Anh hwdng ciia auxin két hgp v6i cytokinin én sy
hinh thanh r& thir cip sam Ngoc Linh

Két qua trén cho thdy RTC sidm Ngoc Linh tu
mau RBP cia cuong 14 hinh thanh va phat tnen phat
trién trén md1 trudmg SH ¢6 7 mg/l IBA la t&t nhit,
vi viy nong do nay dugc sir dyng dé két hop vdi cac
cytokinin ¢ nong 4 thip hon dé danh gid hiéu qua
bé sung thém cytokinin trong nudi cdy tac RTC. Sau
48 ngay, ching t5i thu dugc mdt 56 két qua duoc thé
hién & bang 3.

Bang 3. Anh hwdng cla auxin két hgp véi cytokinin 1&n sy hinh thanh ré thie cAp sam Ngoc Linh.

Néng Ty 1§ tao

- . Chidudai Khoil Khdi Ivon :

Cytokinin '{!rSgﬂ] E}C SORTC e (cm)  twoi [::;‘ﬂ Khé (e % pgc didm ré
0,00 a4 5a* 13,75a 4,38a 87,75f 4,75h Mau trdng trong, manh
0,10 81,50b 5.75¢c 0,95¢cd 85,50f 6,5gh Vang nhat va méap

Kin 0,50 68,75¢cd 4,00de 0.73cd 121,00e 13,75de Vang twai va map
1,00 47.50f 2. 75ef 0,43cd 229,00b 17,00bc Vang tron va map
2,00 25,00g 1,50fg 0,20d 70,25f 5,98gh Nau va swng phdng
0,00 94 5a 13,75a £,38a 87,75f 4,75h Mau trang trong, manh
0,10 85,00ab 10,25b 3.50a 125,25¢ 7,759 Tréng nga va mip

BA 0,50 92,50a 12,50a 4,00a 260,25a 21,50a Tréng nga va map
1,00 77.50bc 4,75¢d 1.50bc 132,25e 12,25ef Tring nga va map
2,00 56,25ef 1,769 0,70cd 164,25d 11,78ef Tréng Nnga va map
0,00 94,5a 13,75a 4,38a 87,75f 4,75h Mau tréng trong, manh
0,01 82,75b 4.,00de 2,25b 117,50f 10,23f Vang va map

1DZ 0,05 65,00de 2,7hef 2,18b 233,00ab 15.25cd Vang va map
010  30,00g 150fg  0,65¢d 196,25¢ 18,50b ﬁ';i;?jg' hor
0,20 10,00h 0,750g 0,13d 60,00f 5,00h Nau va phing [&n

Ghi chi: *Céc chir cdr g, b, ¢ thé hidn sy khac bidt cd y nghia & mirc tin ciy p < 0,05 trong phép thwr Duncan.

Tir bang 3, chiing t6i thiy ring khi bd sung cac
cytokinin vao thi l1am giam dang ké ty 1€ tao ré, 56 ré
va chidu dai ré, dic biét & nghiém thirc c6 TDZ va
Kin. Bén canh d6, do méu img cua cytokinin lam
ting sir phin hoéa va gifn dai té bido theo chiéu dec,
lam cac 1€ cu phinh to 1én va ting khé ning dy trir
(Nguyén Du Sanh, 1998) nén c6 1é vi vay RTC va
RBD khéng chi gia ting kich thudc theo chidu ngang
ma khéi lwgng khé cla ching cfing cb s gia ting

dang ké trong tit ca cac nghiém thirc c6 cyokinin
(Bang 3). Viéc gia ting khéi lugng cia cic mau ré
bét dinh nh& két hop giita auxin voi cytokinin cho
qué trinh nudi cdy ré ciing di dugc ghi nhén trong
nghién ciru cia Xi-Hua va dong téc gia (2010). Mat
khac, hinh thdi RBD hay RTC trén mdi trun‘ng co
cyokimn ciing c6 sy kbac bi€t rd rang hon tir mau ré
mau tring trong vi rit manh & nghiém thirc déi
chiing (chi ¢c6 IBA) thi cac nghiém thirc ¢é cytokinin
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lai c6 mau tring ngd hay vang tuoi, vang va mjt 56
miu thi bi phdng rép 1&n va hoéa ndu din tir ngodi
Va0 trong.

Trong tit ci nghidm thirc thi céc nghlém thirc bd
sung BA it anh hudmg dén su hinh thanh va kéo dai
RTC nhét, trong d6 & nghiém thirc két hop voi 0,5
mg/l BA duge xem la t6i wu nhit vi mau ré chi
chuyén sang tring nga; khdi lwong twoi va khéi
lugng khé cia RTC (260,25 mg, 21,5 mg; twong
rng) lai dat cao nhat; va ty 1¢ tao RTC (92,5%), 58
hrgng RTC (12,5 RTC) va chigu dai RTC (4 cm) cao
hon hin cic nghiém thirc b6 sung TDZ va Kin v
trong dwong v&i d6i ching (chi c6 7 mg/l IBA).
Thém vao d6, khi két hop auxin véi cytokinin &
nong d6 thip ciing c6 thé gitp ting cudmg sy hinh
thanh va ting sinh r€ de novo (Tatiana, 2011). Chinh
vi thé, viéc im ra ty 1€ auxin/cytokinin thich hgp cho

Nguy&n Thi Nhit Linh ez al.

RTC hinh thanh va ting sinh la rit cin thiét, ching
cd the tao sy khac biét rat 1én trong tao RTC in vitro
vi két hop c hai chét diéu hoa sinh trudng thuc vﬂt
nay giap thiét Iap ting thugng chirc ning ciia ré dé r&
tiép tuc phat trién va tao RTC (Gregory, 2009).

_ Chinh vi thé, ching t5i d chon méi trrémg c6
bd sung 7 mg/l IBA két hop v6i 0,5 mg/l BA d¢ tién
hanh cdc nghién cru ké tiép.

Anh hwéng ciia cac loai mdi trwdmg nudi ciy khac
nhau Ién s hinh thanh ré thir cap sdm Ngoc Linh

Trong nghién ciru pdy, cic miu RBD don niy
sau 48 ngdy nudi chy trén cic méi truémg SH, MS,
B5 ¢6 bo sung 7 mg/l IBA va 0,5 mg/l BA cé nhimg
dic diém khéic biét nhit dinh trong qué trinh hinh
thanh va ting sinh RTC dugc md ta trén bang 4.

Bang 4. Anh hudng cla céc mdi inrdng khac nhau i&n sy hinh thanh va phéat tridn ré thr cdp cia ré bat dinh sam

Ngoe Linh,
. . Ngay z Chigu . .

Mai Ty I& tao : So . Khoi lrgng Khol hweng 2

trwdng  RTC(%) ‘50 ° RiC ?:':1;"‘: twol (mg)  khé (mg)  Dec diemre
RTC mau tring nga trong, rét

SH 78,70b* 30,256 16,50b 3.,63b 206,75¢ 20,75b dai va hon manh, ré chinh mau
tréng nga trong v hoy manh
RTC mau trang duc, dai va rét

MS 92, 50a 34,25a 18,26a 4,503 346,25a 31,25a map, re chinh hoi ngd vang va
day
RTC mau vang nau, rit ngin

B5 82,50ab 30,75b 14,00¢c  1,35¢ 312.235b 21,75b va hol map, ré chinh hoa néu

phéng day [én

Ghi chi: *C4c chif céi a, b, ¢ thé hign sy khéc gt co ¥ nghia & mire tin ¢cdy p < 0,05 trong phép thér Duncan.

Kha ning hinh thanh RTC ciia cic mau RBD
don d3 loai bé chép r& phu thude chit yéu vio ty 18
cic chat didu hoa sinh truong. Ngoai ra, loai méi
trudng nudi c:a}' ciing ¢ anh hudng lén qua trinh
phat trién ciia miu RBB. Theo nghién ciru vé RBD
sdm Ngoc Linh cia Nguyén Thi Liéu va dnng tic gia
(2010) cho thiy RBP tao nhidu ré nhdt trén méi
trudmg BS chi c6 0,5 mg/l IBA va khong bd sung
cytokinin. Trong nghién ciru nay, da sé RTC phat
trién tt trén mdi trudmg MS vdi cdc chi tidu khac
cao hon ddng k& nhung ngay khéi tao & chdm hon
khoang 3-4 ngay (Hinh 2, Bang 4). RTC phat trién
t6t trén ci4 moi truong SH va MS voi cac dic didm
ré khong bj vang va héa niu ha}' phéng day 1én nhu
& mdi t:rumlg B3, hon nira, hau hét chl tlEll thu
dugc _trén mdi1 truémg BS rat thdp v&i sé ré, chiéu
dai &, khéi lugng khd chi gin mot nita so véi MS
(Hinh 2, Bang 4). Theo nghién ciru clia Aye va
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dong tac gia (2012), khé niing phat trién va ting
sinh cua RBD cady hoang kY (Astragalus
membranaceus) cling dat khéi luong cao nhit khi
nuéi ciy trén méi trudomg MS.

Anh hwong cia t§ 18 NH,*:NOy Ién sir hink thanh
ré thir cip sim Ngoc Linh

Trong nghién clru nay, méi truéng MS chira 7
mg/l IBA va 0,5 mg/l BA khi thay d6i ty I&
NH;":NO;" théng qua ty 16 NHH,PO,KNO,; d3 tac
) 4 khé.c biét d4ng k& cho qué trinh ph:it sinh RTC
cua mau RBP, cac chi tiéu thu duogc dat 161 wu & cac
nghiém thirc ¢d ty l¢ NH,":NOy thip va hinh thai ré
cling to hon déng ké, trong d6 RTC hinh thanh va
ting sinh tot nhat & ty 1& 7,19:18,50 mM m vm
khoi lugng twoi va khé coa RTC cao gap 6,3 Ian
nghiém thirc chi ¢6 NH,", cao hon ding ké so vai
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méi truong MS vai ty 1€ NH,:NO; la 14,38:18,8
mM:mM (Hinh 2, Bang 5).

Trong nghién ciru nay, khi thay déi ty 18
NH, :NO; trong méi truémg MS thi s6 ré thir cap
m@i hinh thanh ciing cac hom; & ty 1€ 7,19:18,50
mM:mM sé ré thir cdp (19,33 ré) cao hon céc
nghiém thirc con lal va €ao hon trén moi trucm g MS
khong thay doi vé ngunn nitrogen (18,26 ré - Bang
4). S6 ré tao ra nhiéu hon; vi vy, cic ré méi hinh

thanh hap thu cic chat dinh dudng tir ré cu; diéu nay
gjal thich tai sao khoi lm;mg khd cua ré ¢ ty 1€
7,19:18,50 mM:mM lai thap hon thi nghiém trén.
Khi phan tich thanh phan saponin trong cac ré nay
{sn liéu chung t61 chua cnng bu) keét qua cho thay
rang o cac nghlem thirc c6 sd ré thir cap va khoi
lwong cua ré thir cap méi hinh thanh cao hon thi ham
lwgng saponin cao hon. Piéu nay chimg t6 so ré thir
cap moi hinh thanh cé ¥ nghia rt quan trong.

Hinh 2, Anh hudng cia méi trvong va didu kién chiéu sang I&n kha nang tao ré thir cap clia mau ré bat dinh tir cubng I4. a.
Anh hwéng cla cac loai mdi treéng SH, MS, B5 18n sy hinh thanh ré thir t:.ap clia mau ré bat dinh tir cubng |13 sém Ngt;:-c
Linh 1. M&i trrong SH, 2. Moi hm:lng MS, 3. Méi treéng B5 b. Anh hl.ru'ng ctia ty [& NH,:NO5 I1&n sir hinh thanh ré thir cap
sam Ngoc Linh. 1, 0,00:18,50 NH, /NO; (mM:mM) ; 2. 7,19:18,50 NH, :NOs (mM.mM); 3. 14,38:18,50 NH, .NO; (mM:mM);
4. 21,57:18,50 NH, :NO; (mM mM), 5. 14,38 0,00 NH,":ND;' (mM:mM), 6. 14,38:18,8 NHJ NO; (mM:mM), 7. 14,38:28,2
NH, :NOs; (mM'mM) c. Anh huwdng cta dieu kien chiu sang lén kha nang tao ré thir cap cha mau ré bat dinh tir cudng 13
sam Ngoc Linh: 1. 80% tdi, 2. 100% té1, 3. 50% tor; 4. 100% sang

Méi trrong MS diac trnung boi nong dé cao
nitrogen thong qua cac dang ammonium nitrate
(NH; ) va potassium nitrate (NO;). Diéu nay
duoc bdo cdo la lam e ché qua trinh hinh thanh ré
cu nhu ¢ cdy Discorea alata L. (Mantell, Hugo,

1989). Theo két qua ghi nhan trong nghién ciru
ndy, hinh thai RBD phat trién trén méi truong MS
hdéa vang sau mot thor glan nudl ciy khi moi
truong cd auxin va cytokinin. Theo nh1eu nghién
ctru khéc ciing cho thay lugng NO;™ cao rat tdt cho
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qua trinh phat trién va tich liiy cic hgp chit thir
¢ip cua RBP & ciac loar nhin sim (Liu, Zhong,
1997; Kee-Won et al., 2001; Zhong, Wang, 1998).
Song song vo1 diéu nay, cac nghién ctru khac ciing
chi ra rang sy thiéu hut NO;" trong md1 truong
nudi cy c6 anh huéng bét lgn 1én qua trinh phat
trién kiéu hinh (Jean, Cappadocia, 1991). Ré va la
Zingiber officinale Rosc. phat trién kém hon khi
mdi truong cd6 NH4NO; nhung 14 dii hon va ré
ting sinh t6t hon khi nitrogen & dudi dang KNO;,
khéng c6 NH, (Cecilia, 2010).

Diéu kign chiéu sdng

Anh sang 1am &c ché qua trinh tao ré tha cip cua
méu ré bit dinh vi the khi ¢ ngodi sang hoan toan
RBP hiu nhu khong hinh thanh ré thi cdp ty 1€ tao
RTC chi dat 12,33%. O diéu kién 50% toi, ty 1& tao
RTC c6 cao hon diéu kién sang hoan toan nhung
thip hon hin didu kién t6i hoan toan (100% t6i) va
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80% t6i, ngoai ra, cic chi tiéu khac ciing c6 su khac
biét 15 rét (Hinh 2, Bang 6).

Trong diéu kién 80% téi hiu nhu RTC phit
smh va ting trudng gibng véi g diéu kién 100%
toi; chi ¢6 khéi lugng khd cla maiu {34,33 mg) co
sy gia tdng vugt bic, cao gip 1,6 lin véi diéu
kién tbi hoan toan (Hinh 2, Bang 6). Diéu nay cé
thé do duéi tic ddng cla anh sang auxin bj phén
huy doéng thi té bio bi héa mde (N guyén Du Sanh,
1998) va ¢é thé do ré chu yéu lam chirc ning du
trir cac chit nén lam gia ting khm lugng khé cua
RTC. Khoi luong twoi cua miu & diéu kién téi
hoan toin va 80% toi 1a khong c6 su khac bit,
dleu nay co thé 14 do céc té bao coa ré & diéu kign
tbi hodn toan hap thu nudc tir mo1 truong nhiéu
hon con cac té bao ré & diéu kién 80% tdi bi hoa
g8 nén hip thu nudc it hon. Vi vdy, khi danh gia
kha nang dir trir thi khéi lvong kho sé cé v nghia
hon khéi lugng tuoi.

Bang 5. Anh hwéng cua ty (& NH,/NO4™ 18n st hinh thanh ré thir ¢ip s8m Ngoc Linh.

NH, /NO;y {mM:mM) S0 RTC Chiéu dai RTC (cm) Khéi Ilrgng troi {ma) Khdi Iivgng khd (mg)
0,00:18,50 15,22¢c" 4,33bc 323,67b 24 33b

7.19:18,50 19,33a 6,57a 396,00a 26,67a

14,38 18,50 16,83b 3,0cd 281,00b 22.83c

21,57:18,50 13,00d 2,67d 219.67c 21,5d

14,38-0,00 4,00f 2.87d 63,33d 2,67F

14,38'18,8 15,67bc 2.60d 316,67b 24.67b

14,38:28,2 11.00e 4. 67b 99.67d 9,27e

Ghi ché: *Céc chi cai a, b, ¢ thé hién s khac biét c6 ¥y nghia & mirc tin ciy p < 0,05 trong phép thir Duncan

Bang 6. Anh huwéng cia céc diéu kién chidu sang Ién kha néng hinh thanh ré thir cap sam Ngoc Linh.

Bi%}:l kién Ty |& tao RTC 84 RTC Chiéu dai RTC  Khdi firgng turos Khoi Iwrgng khd
chieu sang {%) {cm} {mg) (mg)

100%Tbi 94,00a 18,674 5,662 365,33a 26,67b

20% Sang 94,673 19,00a 5.00a 369.00a 34,33a

50% Sang 64,670 8,67b 2,83b 188,67b 13,67c

100% Sang 12,33¢ 1.00¢c 0,83c 24 67c 1,67d

Ghi cha: *Cac chif can g, b, ¢ thé hign siz khac bidt co ¥ nghia & mure tin cay p < 0,05 trong phép thir Duncan.
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KET LUAN

Tir nhimg két qua dat duoc, chiing 161 cho ring
ngubn mau thich hop cho nud cﬁy tao RTC 1a st
dung cac doan ré bét dinh tich tir miu cudng 14 da bo
chop 1é va co kich thuge khoéng 2 cm; mé: truwdng
toi wu cho miu RBD n&y tiép tuc phat trién va tzo
RTC 14 méi trudng MS cii bign véi ty 16 NH, /NOy
12 7,19:18,50 (mM:mM) bd sung 7 mg/l IBA vi 0,5
mg/l BA; va diéu kién nudi ciy tét nhit 1a 80% tbi
trong 56 ngdy nudi cay.

Ldi cAdm om: Nhdm tdc gid xin cém on dé tai B¢
Néng nghiép: “Nghién ciu ré thir cdp sim Ngoc
Linh (Panax viemamensis Ha et Grushv.) lam vt
liéu nuéi cdy bioreactor” dd hé tro kinh phi cho
chung toi thuc hién nghién cuu nay.
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ENHANCING SECONDARY ROOT FORMATION AND DEVELOPMENT FROM IN
VITRO ADVENTITIOUS ROOT OF NGOC LINH GINSENG (PANAX VIETNAMENSIS)

Nguyen Thi Nhat Linh'?, Hoang Thanh Tung’, Nguyen Hoang Loc’, Duong Tan Nhut**

"Tay Nguyen Institute for Scientific Research, Vietnam Academy of Science and Tachnology

2 : ] ] ]
Hue University of Sciences, Hue University

SUMMARY

Ngoc Linh ginseng (Parax vietnamensis Ha et Grushv.) is a valuable medicinal plant in Vietham and the
world. Ngoc Linh pginseng root 15 believed to be the part accumulating the highest amount of secondary
metabolite supplying for drug and cosmetic industries. Ngoc Linh ginseng also has many other uses such as
health improvement enhance vitality, regulating blood pressure, etc. Faced with dwindling natural resources
ginseng, the micropropagation has already been implemented used for multiplying this ginseng species,
especially the root biomass culture could be produced direct product of input materials for the pharmaceutical
chemusiry 1n a short time. This study was concentrated on improving the secondary root formation and
development from single adventitious roots. Adventitious roots derived from petiole (2 ¢cm in length and
removed root tip) are the best explant for secondary root formation {94.33%). After 48 day-culture, these roots
proliferated rapidly and produced the best quality in MS medium containing 7.0 mg/l IBA and 0.5 mg/l BA.
Most of growth targets were 2 fold higher compared to those in B5 medium and the dry weight were higher
than those in SH medium. Among the ratio of NH," to NO;™ added into the modified MS medium, the ratio of
7.2 and 18.5 showed to be the most suitable for lateral roots proliferation. Furthermore, secondary root dry
weight mcreased remarkably after 56 days in 80% dark culture condition. Root obtained could be used as

material for scale-up root culture in bioreactor.

Keywords: MS medium, Panax vietnamensis, adventitious root, secondary root, NH; :NO;
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