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TOMTAT

Trang nghién civ nay, ba logi_auxin 13 1BA, NAA v IAA dugc st dung nhim dénk gis anh hudng cia ehimg aén kha nang hinh
thanh va tich ity saponn cia ré bat dmh sim Ngoc Linh nubi i viro K&t qua thu duge cho thiy, trén mda trudmg SH e6 bo sung
5 mg/l 1BA cho Xh néing tan s s bat dinh cao nhét tir ede miu 14 & cdc chi tiéu vé (i 18 pht siuh & (100%, s r&/mau (46,7), chidu
44 1€ (2,67 cm), trong amg twer (121,33 ma/miu) va trong kromg kho (12,33 mg/mbu) Qua két qud dinh tink bng ske ky 1op méng
va dinh lwong bing HPLC, dya teén sy déi ehidu vén 3 chil chuin €6 duge va so sanb véi sm Ngoe Linh ty nhiér két qus thue
nghi¢m cho thy r& bat dinh hinh thanh tir ba logi auxin d&u ¢4 sur hién dién citn MR, Rb, vi Rg, voi ham lugng khic whau Sau 8
tuiin nudi cdy, him hrgng Rg, trong 1& bét dinh dat cao nhit & mdr truimg SH co bd sung 5 mg/l IAA (0,0663%), Ri, dat cao nbdt
frang mdi trudng e6 b sung 3 me/l NAA (0,1314%). Tuy nhidn, ham lrgng MR, mat hop chitt saponin chinb yéu quyét dinh vinh
dfic wmg cia sam Ngge Linkh dat cap nhét ¢ mai trong bé sung S me/l IBA (0,2655%). KéL qué cho thiy 1F bit dwnh hinh thiali 1ix
c&e loui suxin khéc nhau thi him lugng saponin cia ching cing khic nbeu. Diy cing 1a nghién cins dhu tién chi ra mdi Tién hé gita
edc auxin 1&n kha ning tich 1y saponin ¢ ré bat dinh sim Ngoc Linh.

Tir kha: TAA, TBA, NAA, r€ bilt djnh, saponin, sim Ngoc Lunb, t3i sinh
ey pAu

$&m Ngoc Linh (Panax vietnamensis Ha et Grushv ) Suge biét dén nhu mt loai thae duoc, mét loai cay thubc dac hieu
clia Viét Nam va [& mot ngudn gen quy hiém ¢6 gid tri rat cao duc xép ngang hang vai cac loar sam quy Irén thé gici,
bdi 18 trang sdm Ngoe Linh ¢ ham [ugng saponin kha cao, dic biét [a nhom dammaran véi cac hep chat saponoside
@al dign chinh 13 MR, Rbr va Rgy (Trin Céng Lugn, 2003). Tuy nhién, sam Ngoc Linh ¢6 thei gian sinh trudng dai,
pham vi phén bd hep va bi khai thac qua mic nén khdng @l ddp tng nhu cdu cung cép nguyén itéu cho céc nganh
duoc ligu, my phim, thue phdm chive ndng... Vi vay, vin @& dat ra 1a 4p dung phurong phép nudi cdy sinh khéi té bao
thye vt nhdm tao ngudn nguyén héu &n dinh dap ng nhu chu thi tredng Nui ¢y sinh khi ré bét dinh dwoe xem nhw
la phwong phap hiBu qua cho vigc sdn xust sinh khéi vi ching sinh frréng nhanh va san xudt hop chat én dinh (Asaka
et al, 1993).

RE bat dinh 14 nhing ré hinh thanh b tryc than hay ahng oo quan tir nhign khac nhau. V& oo ban, ré bét dinh co
ngudn gdc nGi sinh, dui te dang clia auxin 43 gay ra s phan bidt héa clia té bio nhu mé ndm quanh hé théng mé
mach. Trong qué trinh phan bigt héa, t& bao &ir ving tdy dén ving v6 phuc hdi lai kha néng phén chia t& bao. Tuy niwén
chi o6 mot sd 1 bao nhat dinh nhw té bao nhu md libe thudc mé phan sinh mi 6 khd ndng biét hoa thanh so khai ré.
Nuén cdy sinh khéi r& bat dinh s&m Ngoc Linh in wtra chiu anh hutig nhidu béi tac dong cla auxin. Auxin ndi sinh do
thyc vat tBng hep tin tai & dang tr do va dang fién két, Auxin dang hién k&t I3 auxin tw do lién két véi mot acid amin
(acid aspartic, acid glutamic) hay carbobydrate. Dang hén ket nay khdng €6 auxin nhung d& dang phéng thich auxin theo
con dudng enzyme. IBA, NAA va IAA 1a nhikng hop chat auxin thudmg duot sir dung 3 kich thich sy phat sinh ré& Tuy
nhign, sy dap trng véi loai auxin cla cac loai céy khac nhau thi hoan toan khéng giong nhau, do do tim duge logi auxin
thich ez cha sie ti sink ré bét dinh 1 cong vige can thidt,

Nhirng nghién ciru & nuoc ta vé s4m Ngoc Linh hién nay phan 1an 1a vé nhdn gidng vo tinh, phén tich ham frgng
saponin va téc dung dwec ly cda nd. Trong nhivng nam gén day da c6 nhing nghign cu vé sy hioh thanb ré bat dinh &
s&m Ngoc Linh, Durong Tan Nhyt va ddng tac 9ia (2006) da nghién ciru mai triedng rhén nhanh sinh khdi calfus, 9h6i, ré
bét djnh va buée d2u dinh tinh saponin trong sinh khdi sam Ngec Linh nudi ey m vitro. Duong Tén Nbyt va déng téc
g4 (2008) €3 nghign ciru sty hinh thanh ré bat dinh, ré ther cAp va phan tich ham lreng saponin sam Ngeo Linh. Triah
Thj Hirong v didng tac gia (2012) 3a nghién ciru Anh huémg siia cac yéu té nguén mau, kich thiee mau cly va auxin
18 sy tai sinh ré bat dinh sam Ngoc Linh... Tué nhign, chwra o6 nghién ciru nao vé méi fign hé gira cac loal auxin @én
s hinh thanh 1& bél dinh va tich 10y sapoin & ré bt dinh s3m Ngot Linh. Trong nghién clru ndy chong t6i khao sét dnh
Meémg cda cac logi auxin khac nhau 1én khd nang hinh thanh ré bat dinh cing nhw méi guan he gidka chiing dén qua
trinh tich I3y saponin & ré bét dinh sém Ngec Linh (Panax wietnamensis Ha et Grushy.) nudi eay in vitra.

VAT LIEU VA PHUONG PHAP
Ngudn méu

Nguéin mu thiec vat e sir dyng rong nghién clu néy 13 méu 14 (duoe Gl thanh nhing méu co kich thude 1 x T cm)
cila ciy sam Ngoe Linh nwdi cdy m vitro 83 on dinh qua nhidu 1an ey chuyén.

Mai trromg va gidu kién nudi ciy
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Mo tredng diegre st dung irong thi nghiém & mdi trrong SH (Schenk, Hildebrandt, 1972} o6 bé sung 30 g/l sucrose, 8
gll agar vé nbng GG 1BA, NAA, 1AA riéng 1 tly vao thi nghiém. T4t €3 méi trvomg duege dibu chinh ve pH 5.8 tredc khi
hép khi triing baing autoctave & 121°C, 1 atm trong 30 phit Cac mau cdy duoc nudi cy trong binh thiiy tinh toai 250 mi
véri 30 mk md g trong mGi binh. M3i binh nudl ¢dy sé duoe cdy 3 mau MG nghigm thire dwoc cdy vén 30 binh

Cac miu duec nudt cdy trong didu kign t6i hoan toan, nhidt dd 25 + 2°C, 36 Am trung binh ti 55-60%.

Phirong phiap nghién cou

Anh hurémg ciia cac loai auxin 16n kha e3ng i sinh ré bat dinh sam Ngoc Linh

Trong nghién clu treoc, néng 86 6i weu cha tirng auxin cho sw hjnh thanh r& _bét dinh & sam Nggc Linh d3 duoc xdc
dinh (Tanh Thi Heong et al., 2012). Trong nghién civu nay, cac mu 1a dwoec cat thanh nhirng mau cd kich thude 1 x 1
Tm duac céy vao mdl trdng SH c6 bb sung 30 gfl sucrose, 8 g/l agar va b6§ung rigng 16 & mgll IBA, 3 mg/i NAA VA S
mgft IAA. Cac chi tiéu theo dbi nhu G 18 phat sinh ré, sa fueng 18, chidu dai ré, trong legng lwoi, trong legng khd dugc
1hu nhan sau 8 tuan nuér chy

Giai phiu hinh thai cau tric ré bat dinh sam Ngoc Linh hinh thanh tir cic auxin khic nhau

Hinh thai r& duoe quan sat bing cach &t mong doc theo chidqu dai cda 18 va tién hanh nhudm vén thude nhubm 2 méu
lodine-carmine (Merk KgaA-Germany) nhu sau mAu sau khi gidi phau dugc ngam trong Javel 10% khodng 15 phut.
Tiép do, méu dugc ra sgch bing nudc cét v tring va ngam khoang 15 phit trong dung dich acid acetic 45% de ch
dinh mau. Sau do, Iy mAu ra va nra sach bang nudc cét cho dén khi mat mii acid va ngam vao thude nhugm 5 phat.
Cuéi ciing, riva lai mAu bang nwdc cat v trang, dat mau 18n lamen, G4y lam kinh va fién hanh quan sat, chyp anh dugi
Kinh hién vi quang hoc v&i 40 phang dar x10.

Xac dinh ham lweng saponin trong ré bét dinh sam Ngoc Linh hinh thanh tie cic auxin khac nhau

Djnh tinh saponin bing sic ki l6p mong

Chudn bj mau

Chiét siéu am 5 g mAu rd da sdy kho vol methanol (20 mifdin, mai tn 10 phit, 9 14n), foc va c6 dich loc dén cén. Hoa
cn vai 10 ml nude cat va 20 mil distylether, 1dc ddu, loa dich distylether. Dich nuéc duge tiép tuc K vi n-butanol bao
hda nuirc, dem b cach thiy dich n-butanot 4én cdn, hoa cin trong methanol lam méu thi,

Chuéin bj ban mong silica gel va dung méi

Cét thm silica gel v&i kich thuarc phis ho, céch mép dudi 1 ecm ké mot dudng théng, phia dug dwong thing ghiten cac
chét cin sdc ky, & sat mep trén ghi tén dung mai, ban mang silica gel Fase.

Hai h¢ dung md duore siy dung d& chay sic ki ban mang #a: chioroform:methanol:nude (65-35:10) va n-butanal-acid
aceticnudc (4:1:5).

Tidn hanh

Chém dbng loat mau thiz (cac nghiém thirc ciing di chiéu voi mau sam chudn, MR, Rby, Rgy) 1én ban silica get. Trién
khai trong bink sac khi dén ki dung mdi chay trén tam silica gel céch dinh rén 1 om lay ra dé kho. Phun thude thir
H2S804 10% trong cbn va shy khd CQhuan sat cAC vét hign mau cac vét clia mau thly so vl vét cla cae chit chudn.

Xdc dinh ham hrong saponin bing HPLC

Chuén‘ bt rr'|5u trong ty nhu séc ky kyp mdng. Cén n-butancl hda véi 10 mi methanol, ly trich 2 mi cé céch thily dén can.
Héa can vo1 nude va acemnitrilg {1:2), fec qua mang loc 0,45 pm, dich loc bom vao may HPLC vdn diéu kign chung nhw
sau: the tich tiém méu- 20 ul, tée do ddng: 0,5 mlfphit, ct RP C18 Supelcs (250 mm - 4,6 mm - 5 pm}, nhiét 69 cat:
25°C, detector: PDA & burerc song 203 nm

Thu nhin dign tich peak tweng (ng, ham lwgng saponin duac tinh theo cing thive saur:

x.10.100%

—_ -€
a.{100% ~p)

HL (%) =

X néng d¢ mAu thir thu dugc dwa vao duimg chudn (pg/mi): 10: d6 pha loang mau, a. khéi luang nguyén liéu (g); p: 8d
am. R - -

Xiv ly 6 ligu

Gac 56 By thu dugc trong nghién civu duoc xiF Iy bang phan mém SPSS 16.0 theo phép thir Duncan véi a = 0,05,
KET QUA VA THAO LUAN

Anh hwong cua cac logi auxin 18n kha nang tai sinh r3 bat dinh sam Ngec Linh

Auxin 12 mjt géu 16 quan trpng dnh huréing @& phat sinh co quan, hinh thanh ré, d4c biét | cam (ng hinh thanh ré bét
dinh, vl nd kiem soat si kéo dat va phan chia té bao. Auxin duoc biét dén khong chi dé& cam (ng ré (Nemeth, 1986),
ching cting cho higu qua 1én sw ¢ thign trong lwyng twoi cla ra. Cac nghién clru tnréc day da nhan thly rang phan
(ng cda thye vat voi cac auxin khae nhau thuong khong gibng nhat, chinh vi vay, tim dirgre loai auxin thich he'p cho sur
i sinh 8 bt ginn 13 cng vigc cin thiét. O thi nghiém nay, 3 loai auxin 1 IBA, NAA va IAA Gucrc khio st dd tim ra loal
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auxin thich hgp nhal cho kha nang tai sinh ré sam Ngoc L|nh ba loai auxin nay cing lhuang dugc st dung trong nghlen
cdru cam (g tao ré {George, Shenngton, 1984).

Chuwm@mmmmammmm thamré 3

Linh. Két qua sau 8 tuén nuéi cy cho théy cac mai trudrng nudi cdy co bd ) sung 1BA va NAA cho két qua hinh thanh &
bat dinh tot hon 1AA Brdu nay ca thé 13 do IBA, NAA Ia cac auxin duge long hop nhan tac nén khong bi tac dang fes)
enzyme IAA oxidase, vi thé IBA va NAA ban hon so vén 1AA Ket qua cho thay, ti 1§ phat sinh 18, so leong ré, chidu dai
@, "’0“9 lurgng twot, trgng Iwng khd dgt cao nhét khi nudi cdy trén méi tnrdng oo bd sung IBA (Ian lwgt1a 100%, 47.6
r&/mau, 2,67 cm, 121,33 mg va 12,33 mg); trén mé: trrérag o b sung tAA cho higu qua k& sinh r& bat dinh thip hon
IBA nhséu lAn (Bang 1). K&l qua nay clng tuang ty voi nghlen curu clia Gearge va Shenngton (1984) Trinh Thi Heong
va dong tac gia (2012}, Chirng t& IBA 1a cht kich thich tao r# thich hop nhét cho nudi cdy 1ao 18 bét djth & sam Ngac
Linh (Hinh 1a, ay, b, bs, ¢, ¢1). IBA cling da duroc chirng minh 1a auxin hidu qua nhét cho sir hinh thanh ré trén nhidu dbi
twong khac thude chi Nhan sam (Son et al., 1999).

Bang 1. Anh hréng cda cac logi auxin Ién kha nang tai sinh 13 bt dinh sam Ngoc Linh

Loai aysin THe plzii/()sinhré S8 lwgmg r& (r8fmBu)  Chidu dairé (cm)  Trong legng tuontmg)  Trong lroag khd (mg)

1BA 100 46,7 267" 12133 1233°
NAA 100 30,3° 197 108,00° 10,33
1AA 78 7T 1,43° 29,00° 3,33

*Céc chir cai khac nhau (a, b.c....) trong cing mdt cot thé huén sirkhdc nhau c6 y nghia vén a = 0,05 trong phép thir Duncan,
Giat phiu hinh thai cu tric r& b4t dinh sam Ngoc Linh hinh thanh tir cac auxin khac nhau

Sau khi khao sat anh hudng ciia cac auxin 18n sz hinh thanh & bat dinh, chung 16 tién hanh gid1 phiu rd d& quan sat se
hinh thanh r& va so sanh s khac biét v& hinh thi ¢ dwoc hinh thanh dudi te d9ng clia céc auxin khac rhau

Quan sat hink thal bén ngaél ciing nhw cdu tric gidi phdu cho thay, cac loai auxin khac nhau ddu kich thich qua trinh
hinh thanh ré bat dinh tir méu cdy 1a sdm Ngoc Linh. Tror\g ba loai auxin (IAA, IBA, NAA)} drge si¥ dung lmng thi

i hlem tht IBA ¢ho higu qua phat smh re bat dnh meu qua han 50 v&1 hai loal auxin con lait r& nhigy, moc dai va don:
C quan Saf frong nghiem: thirc nay (Hinh

1ey, &). Dya vao chu truc gla\ phéu 6 thé théy, su phét sinh re bat dinh tir mau 13 cly sdm Ngoc Linh cing tuong te
nhu cac Ioi thirc vat khac déu ch\a thanh hai loai: Phat slnh é truc nép va phat sinh gian tiép théng qua md seo. DS
vai phat sinh ré tryc tiép, mdm re kh&i tao gén li8n v&ri m3u cAy, mam ré co thé xudt phat tér cac Joal mé khac nhau nhur.
phloem mach dén, vd hay cac t& bao mé mém khac nhy ahu mo (Syros et al, 2004) Qua hinh gidi phau coa mau cay
14 s3m Ngoc Linh & ba loai auxin (Hinh 18, by, c2) va phél sinh ré thie cap tir & bt dinh (Hinh ey, @2) cha thay, su phat
sinh r8 tnee tidp d8u xay ra tr mach dan cla |4 hay cla ré (tai ving bit mau dam), téc dong cla cac auxin vén dich dén
lacac md phan sinh & 1ép twong lang ctia mach dén, sy phan chia t& bao & vi tri néy s& lam pha v& lorp phloem va hinh
thanh nén m&m ré. Cac : giai doan nep theo ctia qua rinh nay chiia sv keo dai clia ré thé hign qua mé phan sinh hoat
déng manh ngay ¢hop ré (Hinh 1f). B3| v&i qué trinh t4i sinh gidn tiép, lhwvng XAy ra & c&c mé bi tén thuong qué trinh
tg0 callus véi mye dich han vét thuong va thudng x3y ra & [op xylem cla bo mach din. Sy tic déng cla cac auxin
ngoai sinh bé sung vao mai tneirng nudt chy sé kich thich qua trinh phét sinh ré {(r callus nay (Davies et af., 1982). Qua
trlnh phét sinh & gian tiép théng qua md see tr miu cAy 14 sdm Ngoc Linh ciing dugc ghi nhan (Hinh 1d) trong nghién
ciru nay. Gac logi auxin khac nhau {IBA, NAA, IAA) chi khdc nhau ve kha nang kich thich phat sinh nhiéu hay it hodc
qud wrinh kéo dai ré bét dinh.

Xéc dinh ham |wong saponin trong ré bit diah sim Ngoc Linh hinh thanh tie cic aoxin khic nhau
Binh tinh saponin bang séc ki I6p mong

Dura vao vi tri va mau s4c cac vét trén bang mong thu duec ching 18i xac dinh Rf elia cac vét chit. Két qua bang sic ky
iép méng cho thdy khi cac ban méng duoc chay rén cé_hai lcgi dung méi khdc nhau (chloroform methanokmrde =
€5:35:10 va n-butanal:acid acetic. niréc = 4:1:5), c4c méu 1é bat dinh sam Ngee Linh nudi cdy in vitro & cac mdi reéng
6 bé sung IBA, NAA, IAA déu co sy xudt hién clia ci 3 vét mau hong tim teong (ng vé 3 vét saponin Rgy, Rby, MRz
(Hirh 1g1, g2, 93) Didu néy ching 1o réng bong cac mau re bat dinh sam Ngec Linh nudi céy in vitro €6 sy hign dign cia
Rg:, Rb:, MR.. Ngoai ra, & mau ré sam Ngoc Linh nudi cay in vitro con xuat hign cac vét wong ddng voi sam ngoal
nhién (Hinh 1gs, g2, gs), difu nay ching 16 rang trong r& sam Ngoc Linh nudi cly in vitro cbn 6 mit clia nhiéu loa
saponin khac twong ty nhu saponin cia c8y ngoai b nhién. Nhu vay, ket gua dinh tinh che lhay ca 1BA, NAA va [AA
abu cb chira saporin. D& xdc dinh dugc ham luong cia ching ching én hanh dinh lvong bang HPLC.

Xdc dinh ham lrong saponin bang HPLC
Bing 2. Ham lwgng saponin trong ré bit dinh sam Ngoc Linh hinh thanh tir cac auxin khac nhau

Ham hegmg saponin

Logi auain Ra: (%) Rbr (%) MR (%)
IBA. 00,0844 06,0681 0,2655
NAA 0,0615 01314 0,2545
AA 0,0663 0,1034 0,2540

Khi phén tich & burc séng 203 nm chang t6i nhan thy sau khoang 27 phat xuét hién dinh cia Rgy, 28 phiit xuét gn
Ginh cia MR; va 36 phiit xuat hign dinh clia Rbsy (Hinh 1hs, hy, hg). Déng thi ching t5i cling xac dinh dugc gigi han dinh
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Irong va gii han phat hién cla ching. Nhu vy, qua két qua dinh tinh bang séc ky Iép méng va dinh luong bing
HPLC, dira trén sur ddi chigu vén ba chat chudn c6 dugc va so sanh véi sam Ngoc Linh ngoai ty nhién, cé thé thdy cac
sinh khéi ddu c6 su hign dign clia MRz, Rgy va Rby tuy nhién voi ti 1€ va ham |wgng cé sy khac biét (Bang 2).

Hinh 1. Anh huéng ciia céc loai auxin Ién kha nang hinh thanh v tich oy saponin & ré bat dinh sam Ngoc Linh. RE bit djnh
hinh thanh tr&n méi trrding cb bé sung I1BA (a, ar), NAA (b, br) vé IAA (¢, c); Gidi phau hinh thai ré b3t dinh hinh thanh tir mé) trumg
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9 b sung IBA {a,), NAA (b,). IAA fc.); (d) RE hit dinh hinh thanh trc bép tir b ach (2. 3) va giin B4p qua sy hinh thanh md sgo
0 (1), Sv hinh thanh & (hir cap tir 78 bt djnh (e, e:); Chop & bl dinh {f); Dinh tinh saposin (MR;, Rgs, Rb,) trong ré bat dinh funh

thanh tir {1) IBA. (2) NAA va (3) IAA trén h& dung mai ehloraformmetanol-nude (7 I 65:35:10 (g1, g2) vé he dung mé! n-butanot:acid
acelicT 3 GOR : & b3 dmrss St L H

)

K_ét qué cho théy & r& bét dinh sam Ngoc Linh cé ham legng ginsenoside MR, kha cao chiém hon 50% saponin cia
sam. Ket qua ndy cling phi hop véi nghién ciru cla Tran Cong Luan {2003). K&t qua phén tich sau 8 tuén nudi ciy cho
thay, ham lugng Ry, trong ré bat dinh dat cao nhét & mdi tnrdmg SH co b sung IAA (0,0663%), Rbs dat cao nhét trong
méi trurng c6 bd sung NAA (0,1314%). Tuy nhién, ham leong MRz, mdt hop chat saponin chinh yéu quydt dinh tinh dac
treng clia sam Ngoc Link dat cae nhét & méi tnrémg bd sung IBA {0,2655%). Piéu nay cho théy mbi quan hé gitra cac
auxin 1&n qua trinh tich lidy saponin & r& bit dinh s3m Ngoc Linh, m3i loai auxin d&u ¢6 nhimg téc dgng khac nhau ién sur
tich iy sapenin & s3m Ngoc Linh. Két qua cho théy ré bt dinh hinh thanh 66 ciu tric va ham hwong saponin khac nhau.
Bay clng 14 nghién ciru dau tién chi ra méi lén hé gira cac auxin fen st lich Iy ham lwong saponin & ré bat dinh sam
Ngoe Linh. V&i nhizng két qua nay ching ta c6 thé sir dung IBA @& kich thich qua trinh tr sinh r& bat dinh in vifro nham
thu sinh khi 8 c6 chira saponin phyc vu chio nhu cau thj tnring.

KET LUAN

Trong céc loai auxin duoc siv dyng 1hi IBA (5 mg/l) 14 c6 hiéu qua nhat dén sir phat sinh r& bAt dinh sam Ngoc Linh, Két
qua gidi phiu cho thiy 1BA, NAA, TAA ehl khac nhau vé kha nang kich thich phat sinh nhidu hay it hodc qua trinh kéo 8ai
18 bit dinh. Céc auxin khac nhau thi tac ddng khéng gidng nhau 1én qua trinh tich |Gy saponin trong ré bat dinh sam
Ngoc Linh Ham lugng Rgs dat cao nhat frong mai treang o6 bd sung IAA (5 mgll), ham lreng Rby dat cao nhit trong
mai tnrng 36 bd sung NAA (3 mgA) va ham lugng MR, saponin quan trgng clia s3m Ngoe Linh dat cao nhét trong mor
trudng ¢ bG sung 1BA (5 mg/l). Nhie vay, 1BA I3 auxin thich hop nhat cho st hinh thanh va tich ldy saponin ciia ré bat
dinh sam Nggc Linh,

Licim on

Nhom tde gid xin cdm on dé t8i cdp Nha mude “Nghién céu chuyén gen tao ré toc sém Ngpc Link (Panax vietnamensis Ha et
Grushv. lim vt ligu nudi edy bioreactor 8% hS try kuth phi cho chiing 165 thire Jugn nghién cia ndy

TAILIEU THAM KHAO

Asaka |, Li L, Hrotani M, Asada Y, Furuya T (1993) Production of ginsenoside saponin by cultwing gingseng {Panax gingseng)
embryonic fissue in bloreactors. Biolechnol Lett, 15- 1259-1264

Davies FT, Lazarte JE, Jeiner JN (1982) initiation and development of roots in juvenile and mature leaf bud cutlings of Freus pumia L..
Amer J Bot, 69: 804-811.

Duong Tn Nhut, Vi Quéc Lugw, NguyBa Van Binh, Pham Tharh Phong, Bii Ngoc Huy, Bang Th Ngoc Ha, Phan Qudc Tam, Nouyén
B4 Nant, Vil Thi Hidn, Bui Thé Vinh, Lam Thj My Hang, Durong Thi Mang Ngoc, Lam Bich Thao, Tran Céng Luan (2009) Mt s6 yéu i
anh hudng dén sinh khi clla cAy sam Nggc Linh (Parax vietnamensis Ha et Grushv.) nudi cy m vitro va bute déu phan tich hém
lwgng sapenin, Tap chi Céng nghé Sinh hec, 7 (3): 365-378.

Duong TAn Nhyt, Phan Quéc Tam, V& Cdng Lugn, Nguydn Van Binh, Dang Thi Ngoc Ha, Hoang Xuan Chién, Nguy2n Ciru Thanh
Nhan, Nguydn B8 Nam, Nguyn B3 Tryc, L& Nz Minh Thiy, Phan L& Ha Nguydn, Va Th Hign, Lam Thi My Hang, NguySn Thy Thay
Héng, Nguygn Thanh Hai (2009} Nghién cirus sy hinh thanh r& bit dinh va ré thir cip cia sam Ngoc Linh (Panax vietramensis Ha et
Grushv.) Ky ydu He nghj Cong nghé Sinh hor toan quéc céc tinh phia Nam. NXB Khoa fioc vé K thual. 252-258.

George EF, Shevingtor: PD (1984) Plant propagation by tissue culture. Exegetics Ltd, Eversley, England: 708.

Nemsth G (1986) Induction of rooting. Bajaj YPS, eds. Biotechnology in Agriculture and Forestry, Tree |, Springer, Berfin, Heidefberg,
New York, Tokyo, 1 49-64.

Nhut DT, Huy BN, Fhong FT, Hai NT, Luan TC (2006) Pnmary study on multiphcation of adventitious roots of Panax vietnamensis Ha ef
Grushy. A valuable material source for saponin isolation. Biotechnology in Agronamy and Plant Protection 118-121.

Schenk RU, Hildebrant A {1972) Medum and techrugues for mduction and growth of monocolyledonuos and dicotyledanuos plant celf
cultures Can J Bot, 50: 199-204

Son SH, Chol SM, Hyung SJ, Yun SR, Chor EM, Hang YP (1999) Inducten and cultures of mountain ginseng adventiious roots and
AFLP analysis for identifying mountain ginseng_ Biotechnol Bioprocess Eng, 4: 113.

Trin Cong Luan (2003) K&t qud nghign ciru vé héa hoc sam Viet Nam HGi thio bao tn va phét tidn sam Ngoc Linh tai tinh Quing
Nanz 62-75

Syros T, Yupsams T, Zafinadis H, Economou A {2004) Acticity and 1soforms of peroxidases, ignin and anatomy, dunng adventtious
rooting in cuttings of Ebenus cretica L. J Plant Physicl, 161: 69-77

Trinh Thi Huong, M Thanh Tam, Ha Thi My Ngan, Ngb Thanh Tar, NguyBn Phic Huy, Hojng Xuan Chign, Nguyén Ba Nam, Vil Quée
Lugn, Vil Tht Hi@én, Nguyén Thi Thdy Hudmg, Pham Bich Ngoc, Chu Haang Ha, Dwong Tan Nhut (2012) Anh huréing cija nguén mau,
kich thusre mBu v3 mdt 58 loai awan 1&n kha nang t4i sinh /€ bit dinh tda sam Ngoc Linh (Panax vietnamensrs Ha et Grushy.) nusi cay
1n vitro. Tap chi Céng ngh@ Sink hoc, 10 (4A): 877-886.

EFFECTS OF IBA, NAA AND |AA ON REGENERATION AND SAPONIN
ACCUMULATION ON ADVENTITIOUS ROOT OF PANAX VIETNAMENSIS
HA ET GRUSHV,

1047



HO! NGHI KHOA HOC CONG NGHE SINH HOC TCAN QUOC 2013

Ho Thanh Tam Trinh Thi Huong Ha Thi My Ngan', Hoang Xuan Chien', Nguyen Ba Nam’, Nguyen Phuc Huy',
VuThi Hien', Vu Quoc Luan', Le Kim Cuong', Bui The Vinh®, Tran Cong Luan®, Pham Bich Ngoc®, Chu Hoang
Ha', Duong Tan Nhut'

! Tay Nguyen Institute for Sci h, Vietnam y of Science and Technology
ZReseamh Center of Ginseng and Medicinal Materials Ho Chi Minh city, National institute of Medicinal Materials

Ystitute of Biatachnology, Vietnam Academy of Science and Technology

SUMMARY

This smdy was set out to deterrmine 1mpact of different cencentrations of IBA, NAA and 1AA on in vitro adventitious root
and saponn 1on of Ngoc Linh ginseng (Panax vietnamensis Ha et Grushv) The results showed that SH
medium containing 5 mg/l IBA produced the best advenutions root regeneration from leaf explants, which gave the root formaticn
rate of [00%, 46 7 rootsfexplant, average root length of 2 67 cm, average explant fresh weight of 121,33 mg and explant dry weight
0 12.33 mg. TLC and HPLC analyses indicated thal the highest Rg, content (0.0663%) and Rb, content (0.1314%) were obtained on
medius supplemnented with 5 mg/l JAA and 3 mg/l NAA, respectively, after 8 weeks of culture. The most sigmificant finding to
emerge from this study was that a considerable high content of MR; (0.2655%), the most important saponin, was achieved when
explants were cultured on medium wuh 5 mg/l IBA The present study is the first report demonswated the roIe of auxins n saponin
of Panax leaf-derived adventiious root.

Kepnvords: Adventitious root, [AA, [BA, NAA, Panax vietnamensis, regenenration, sapomn
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