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T 6 M T A T 

Trong nghien ciju nay, ba logi^auxin la IBA, NAA va IAA dirge sii dyng nhSm dinh gia anli liirang cua chung d in kha nan| hinh 
ihanh va ticli liiy saponin cua r l bat dmh sam Nggc Linli nuoi cay in vuro Kh qua ihu dirge cho thSy, Iren moi Iruong SH co bo sung 
5 mg/l IBA cho kha nang tai sinli le bdt dinli cao nhat tii' cac mlu la d cac chi l ieu vk l i le phat sinh il (100%), s6 r l /mau (46,7). chi lu 
diii r6 (2,67 cm), trgng lugng tiroi (121,33 mg/mSu) va trgng_lirong kho (12,33 mg/mlu) Qua kfit qua dinli linh bSng sSc k^ lop mong 
ua dinli luvng bang l-IPLC, dya Iron sy d6i c l i i lu voi 3 chat chuSn cd dui?c va so sanh voi sSm Ngoc Linh ty nhien; kfit qua thyc 
ni^hi?m cho Ihay rS bat dinh hinh thanh l i rba loai auxin d6u co sir hien dien ciia MRj , Rb| va Rgi vcri ham lirgng kliac nhau Sau S 
tuan nuoi cfiy, hfim lugng Rg, trong rS b3t dinh dpt cao nhfit a moi tnrong SH co b6 sung 5 mg/l IAA (0,0663%), Rb, d^t cao nhfit 
Irong moi tnrcmg co bo sung 3 mg/l NAA (0,1314%). Tuy nhien, ham lugng MRi , mgt ligp ciiSt saponin chinh y l u quylt dinh linh 
dgc u'.mg cua saiii Nggc Linli dat cao nh^t cr moi tnrong b6 sung 5 mg/l IBA (0,2655%). K6l qua cho thfiy r l bfit dinh hinh thfinh lir 
cfic loai auxin khfic nhau thi ham lugng saponin ciia chiing cflng khae nhau. Dfiy ciing la nghien ciju dau tien chi ra mSi li6n h^ giua 
cfic auxin len kha nang tich liiy saponin 6 r l bat djnh sam Nggc Linh. 

Tirkhoa: IAA, IBA, NAA, re bit djnh, saponin, sfim Nggc Linh, l?i sinh 

B/ierOAU 

SSm Nggc Linh (Panax vietnamensis Ha ef Grushv ) dirg'c biet den nhir mflt loai thao diro'c, m6t loai cay lhu6c dac hiru 
cua Vi§l Nam vk la mOt nguSn gen quy hiem co giS tri rlit cao du'g'c x4p ngang hang vo-i cac loai skm q u ^ tren t h i gio'i, 
bfi'i l§ trong skm Nggc Linh cf i hain lu'g'ng saponin kha cao, dgc biel la nhfim dammaran vai cac hgp chat saponoside 
dgi dign chinh la M R j , Rbi va Rgi { T r i n Cfing Lugn. 2003). Tuy nhiSn, sSm Ngoc Linh cfi tho i gian sinh tru'O'ng dai, 
phgm vi phdn bd hgp va bi khai thkc qud mu'c nin khfing dii dkp irng nhu cau cung cap nguy in ligu cho ckc ngdnh 
du'gc l i^u, my phaim, thu-c pham chi rc nang.. . V i v |y , v i n de dai ra la ap dung phu-ong phap nufii cay sinh kh6i te bao 
thyc v^t nh^m lao ngu6n nguygn liSu 6n dinh dap ii'ng nhu c l u thj tru'O'ng Nufii cay sinh khoi re bat i^nh duo'c xem nhu" 
ik phucmg phap hieu qua cho vigc skn xu l t sinh kh6i vi chung smh tru'O'ng nhanh va san x u l t hp-p chat fin d|nh (Asaka 
etai, 1993). 

R l b i t djnh la nhu'ng rfi hinh thanh li i ' tryc thkn hay nhirng co quan lu' nhien khae nhau. V l ccr ban, re bat dinh cb 
ngu6n goc nOi sinh, d i ^ i tkc dfing ciJa auxin da gay ra sir phan biel hf ia cua te bao nhu md n i m quanh he thong mfi 
mgch. Trong qua tr inh p h l n bi§l hoa, l l bko tii- v i ing l i ly dfin vung vf i phyc h6i lai kha nang phan chia ti bko. Tuy nhien 
chi CO mgt s6 ti bao nhat djnh nhu' t l bao nhu mo libe thugc mo phan sinh mfi'i cf i kha nang bi#[ hfia thanh so khfi'i r l . 
Nufll c l y sinh kh6i r§ bat dinh skm Nggc Linh in vitro chju anh hu'O'ng n h i l u bai lac dfing cua auxin. Auxin nfii sinh do 
thi/c v^t tSng hg'p ton lgi it dang t y do va dang lien ket. Auxin dgng hkn k l l la auxin lu' do li§n k l l vfi'i mot acid amin 
(acid aspartic, acid glutamic) hay carbohydrate. Dang iien k l l nay khfing co auxin nhu'ng de dang phfing thich auxin theo 
con duwng enzyme. IBA, NAA vk IAA la nhu-ng hg'p chdt auxin thu'O'ng du-oc sir dyng d l kich thfch sg phat sinh re, Tuy 
nhiSn, s y dkp irng vo i loai auxin cua cac logi cdy khae nhau thi hoan loan khong gifing nhau, do df i l im du'g'c logi auxin 
thich tuyp cho s y tai sinh r l b i t dinh la cfing vigc c l n th i l t . 

Nhi>ng nghien cu'u ir nu'fl'c ta v l sSm Nggc Linh hien nay p h l n Ion Id ve nhdn giong vfi t inh, phdn l ich hdm iugng 
saponin vd tdc dyng d y a c ly cua no. Trong nhu'ng ndm g i n day da co nhO'ng nghien ciru v l s y hinh thanh re bat dinh 6" 
sdm Nggc Linh. Du'ong T i n N h y l vd d i n g lac gia (2006) da nghien ciru mfi i tru'fl'ng nhan nhanh sinh khfii callus, ch l i , r l 
b i t djnh vd bu'fl'C dau djnh tinh saponin trong sinh khfli sdm Ngoc Linh nuoi c l y in vitro. Du'O'ng Tan Nhy t va dong tac 
gid (2009) da nghien cfl'u s y hinh thdnh re bat djnh, r l lhi> cap vd phan tich ham Iu-ong saponin sam Ngpc Linh. Tqnh 
Thj Hyorng vd d i n g tdc gia (2012) dd ngh i in ci>u dnh hwong cua cac y l u l l n g u l n mau, kich thu-ac mdu c l y va auxin 
len sy ldi sinh r l b i t djnh sdm Nggc Linh.. . Tuy nhien, chu'a cfl nghien cu'u nao v l m6i li§n h | giO-a cac logi auxin d i n 
sy hinh thdnh r i b i t d[nh vd l ich luy sapoln fl' re b i t dinh sam Ngpc Linh. Trong nghifin ciJu nay chung toi khao sat dnh 
hu'flng cua cac logi auxin khae nhau len kha ndng hinh thanh re bat djnh cung nhu' mfli quan h§ giu'a chOng d i n qua 
tfinh t i d i luy saponin if re b i t dinh sdm Ngpc Linh (Panax vietnamensis Ha ef Grushv.) nuoi cay in vitro. 

VJBIT U ? U V A PHUXyNG PHAP 

N g u l n m l u 

Nguln m l u t h y c vdt du'g'c si> dyng trong nghidn ci>u nay la m l u Id (du-ac cat thdnh nhi fng mdu cfl kich thu'd'c 1 x 1 cm) 
aJa cSy sdm Ngpc Linh nufli c l y in vitro da on djnh qua nhieu l l n c l y c h u y i n . 

M6i t r u o n g va d i l u k i#n nuo i c l y 



HOI NGH! KHOA HOC CONG NGHE SINH HOC TOAN QUOC 2013 ' 

Mfil tnrang du-gc si> dung trong thi nghiem id moi truing SH (Schenk, Hildebrandl, 1972) co bo sung 30 g/1 sucrose. 8 
g/l agar vd nong dg IBA, NAA, 1/̂ A rieng le tuy vao thi nghiem. T i tca mfli tnj-fi'ng du-ac dilu chinh ve pH 5,8 tru-o'c khi 
hdp khu- trung bdng autoclave a 121°C. 1 aim trong 30 phiil Cac rnlu cly dupe nufli cay trong binh IhCiy tinh loai 250 ml 
voi 30 ml mfll Inj^ng trong mfii binh. Moi binh nufii cdy se du'pc d y 3 mlu Mfli nghiem thirc du'g'c cay voi 30 binh. 

Cac mlu du'pc nufli cdy trong dilu kien tfii hodn loan, nhi§t do 25 ± 2°C, dfi am trung binh h> 55-60%. 

Phu'O'ng phap nghien cuu 

Anh hu-ong ciJa cdc loai auxin len kha nang tai sinh re b i t djnh sam Ngpc Linh 

Trong nghien cu-u truiac, nflng dp tfli u'u eua tyng auxin cho su h]nh thanh re bat djnh fl- sam Nggc Linh da du'g'c xdc 
djnh (Tnnh Thj Hu-ang e( ai. 2012). Tnang nghien cu-u nay, cac mau la du-ac clt thanh nhirng mdu cfl kich thufl'c 1 x i 
cm duac cly vao mfli tru'crng SH cfl bo sung 30 g/l sucrose, 8 g/l agar va bo sung rieng le 5 mg/l IBA, 3 mg/l NAA vd 5 
mg/l IAA. Cac chi tieu theo doi nhu- fi lg phat sinh re, sfl luang re, chilu dai r l , Irong lu^ng tuai, trcing lu^ng khfl duvc 
thu nhgn sau 8 ludn nufli cly 

Giai phlu hinh thdi cau true r l b i t dinh sam Ngoc Linh hinh thanh tiF cac auxin kliac nhau 

Hinh thdi r l du-ac quan sal bang each clt mflng dpc theo chilu dai ciia rfi va tiln hanh nhugm vfl'i thuoc nhupm 2 mau 
Iodine-carmine (Merk KgaA-Gennany) nhu sau mlu sau khi giai phau dug-c ngSm trong Javel 10% khoing 15 phiil, . 
Tilp dfi, miu dugc rira sgch bang nuae cat vo triing vd ngam khodng 15 phOt trong dung dich acid acetic 45% d l c l 
dinh mau. Sau do, liy mlu ra va n>a sgch bing nufl'c cat cho din khi mi l mui acid vd ngam vao thufle nhugm 5 phut. 
Culi cimg, rua lgi mlu bdng niro'c t̂ dl vo Inking, dgt mlu Idn lamen, flgy lam kinh vd l i ln hanh quan sat, chyp anh dufli 
kinh hiln vi quang hpc vfl'i dp phflng dgi "lO. 

Xac djnh hdm lugrng saponin trong r l bat djnh sam Mgpc Linh hinh thanh ti> cac auxin khae nhau 

Oinh tinh saponin bing sac ki lap mdng 

Chuan bj mku 

Chill siSu am 5 g mlu re da sly khfi vfi'i methanol (20 ml/lln, mfli i in 10 phiil, 9 lan), Igc va cfi dich loc d in can. Hfla 
cln vfl'i 10 ml nuac cat va 20 ml dietylether, lie diu, loai djch dietylelher. Djch nufl'c dug'c Ulp tyc lie vai n-butanol bao 
hfla nuoc, dem cfl cdch Ihiiy djch n-bulanol den cln, hoa cdn trong methanol lam mau thi>. 

Chuin bi ban mdng silica gel va dung mdi 

c l l lam silica gel vfl'i kich thufl'c phii hpp, each mep dufi'i 1 cm ke mfit dufi'ng thing, phia duo'i duang thing ghi ten cac 
chll can sic ky, 6' sdl mep tren ghi ten dung mfli, bdn mong silica gel F2S4. 

Hai hg dung mfli dupe su dung d l chgy sic ki bin mflng la: ehloroform:melhanol:nuac (65-35:10) va n-butanol'acid 
acelicinufl'c (4:1:5). 

Tl4n hknh 

Chlm ding logt mlu thu- (eac nghiem thue cOng dli chieu vfl'i mlu sam chuin, MRa, Rbi, Rgi) len ban silica get. Triln 
khai trong binh sic khi den khi dung moi chgy trfin t lm silica gel cdch dinh trfin 1 em lly ra d l khfi. Phun thulc lhi> 
H2SO4 10% trong d n vd sly kho Quan sat cdc vlt hign mau cde vlt cDa mdu thCr so vfl'i vlt cua cac ehll ehuln. 

X^c dinh ham Iwgvig saponin bang HPLC 

Chuin bl mlu luang ly nhu sic kylfl'p mong. Can n-bulanol hfla vol 10 ml methanol, ly trich 2 ml cfl cdch thiiy din cln. 
Hfla can vfin nufi'c va acetonilrile(1:2), lpc qua mang Igc 0,45 pm, dich loc bam vdo may HPLC vfi'i dilu ki^n chung nhu 
sau: Ihl tich tifim mlu- 20 pi, toe do dong: 0,5 ml/phut, cgt RP CIS Supeico (250 mm - 4,6 mm - 5 pm), nhigt dg cfll: 
25''C. detector: PDA if buflc sflng 203 nm. 

Thu nh^n dign lich peak tuong irng, ham luang saponin duoc linh theo cflng thirc sau: 

x; ning dg mdu thu thu dupe dya vao duflng chuan (pg/ml); 10: dfl pha loang mdu, a. khli lug-ng nguyen ligu (g); p: dfi 
Im. _ - -

Xu I'i so ligu 

Cdc so li§u thu dupe trong nghien CLFU dug-c xu ly bang phln mim SPSS 16.0 theo phep thi> Duncan vfl-i a = 0,05. 

KfiT QUA VA THAO LUAN 

Anh huo-ng cua cac logi auxin len khd nang tai sinh re bat djnh sam Nggc Linh 

Auxin Id mpt ylu t l quan trgng anh hufi'ng din phat sinh ca quan, hlnh thanh r l , d$c biĝ l la cam i>ng hinh thanh r l bit 
dinh, vi nfl kiem sodt sy keo ddi va phdn chia l l bdo. Auxin dupe bil l den khflng ehi de cam irng r l (Nemeth, 1986), 
Chung cung cho higu qua len sy cai Uiign trpng lupng tuai cua re. Cac nghiSn ciru tnrfl'c day dd nh§n thiy rang phdn 
irng cua thyc vgt vfl'i eac auxin khde nhau thud^ng khong giong nhau, chinh vl vay, tim dup'c logi auxin thfch hp'p cho su 
lai sinh re bit djnh Id cflng vige cln thiet Cl thi nghiem nay, 3 loai auxin la IBA, NAA va IAA dug'c khdo sdt d l tim ra loai 
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auxin thich hpp nhlt cho kha ndng tai sinh re sam Ngoc Unh, ba togi auxin ndy cung thuang dupe si> dyng trong nghien 
cuu cam iJng tao re (George. Shenngton, 1984). 

Chung tfli tien hanh thi nghigm flg sn sanh ^ " h hiprrng rim ha Inai anvin l^n k^n n p n j h'f^^i thanl^-rA hat-fiinh-Kaiii NtjnT-— 
Unh. Kel qud sau 8 luin nufli cay cho thky cac moi hvang nuoi cly co bfl sung IBA vd NAA cho k l l qua hinh thdnh re 
bdt dinh lot han IAA Dilu nay cfl fhl la do IBA. NAA la cdc auxin dtr^c long hap nhan tgo nen khong bi tae dong bai 
enzyme IAA oxidase, vi thi IBA va NAA bin han so vdi IAA. Kit qua cho thay, ti lg phat smh r l , so lupng r l . ehieu dai 
re, trpng lug'ng tuai, trpng luang khfl dgt cao nhal khi nuoi cly tren moi tm-ang co b l sung IBA (lln lupt Id 100%, 47,6 
re/mau,̂ 2.67 cm,J21.33 mg va 12,33 mg); tren mfli tnrfl-ng cfl bo sung 1/\A cho hieu qua fdi sinh rfi bit djnh Ihlp han 
IBA nhieu lan (Bang 1). Kit qua nay cung tuang ty vfi'i nghien cuu cua George vd Sherington (1984), Trjnh Thi Huang 
vd dong tae gia (2012). Chung tfl IBA Id chat kich thich tao re thich hg-p nhll cho nufii cay tao re bit ĉ nh a sam Nggc 
Linh (Hinh la, ai, b, bi, c, ci). IBA cting da duoc chirng minh Id auxin hieu qua nhll cho su hinh Ihanh r l tren nhilu dl i 
lupng khde thufie chi Nhdn sdm (Son ef a/., 1999). 

Bang 1. Anh hiro-ng ciia c i c loai auxin len kha nang tai sinh r l bat dinh sam Ngpc Linh 

Loai auxin ^ '^ ^^^^ ^ " ^ ' ^ ^^ lugng r̂  (r i /mlu) Ctileu dai r l (cm) Trong lu^ng tucn (mg) Trgng liro'ng kho (mg) 

IBA 100 46,7*' 2,67' 121,33" 12,33° 
NAA 100 30,3° 1,97° 108,00° 10,33° 
IAA 773 77° 1.43' 29.00' 3,33' 

'CSc chu cai khae nhau (a, b.c,...) trong cOng mgt cOt the hien sukhSc ntiau CO y nghTa VOI o = 0,05 trong phep thi i Duncan. 

Giai phau hinh thai cau triic r l b i t djnh sdm Ngoc Linh hinh thanh tiF cdc auxin khae nhau 

Sau khi khao sat anh huong eiia cac auxin len sy binh thanh r l bit dinh, chung tfli tiln hdnh giai phau r l d l quan sal sy 
hinh thanh r l va so sanh sy khae biet v l hlnh thai r l dupe hinh Ihanh dual ldc dflng cua cac auxin khae nhau 

Quan sdl hinh thai bfin ngodi cung nhu elu tnjc giai phau eho thiy. cdc logi auxin khde nhau diu kich Ihi'ch qud trinh 
hinh thdnh r l bit dinh lir mau cay Id sdm Ngpe Linh. Trong ba loai auxin (IAA, IBA, NAA) dug'c sii' dung trong thi 
nghigm, thi IBA cho higu qua phat sinh r l bit dinh higu qua han so vfl'i hai logi auxin cfln lai: r l nhilu, mgc ddi va dong 

• deu (Hinh la i . bi, ci). Ngooi ro. phot sinh re thir d p ICr rl-bal djnh cQng du'p'e quan sat trong ngniem thuc ndy (Hinh 
lei, es). Dya vdo cdu triic gidi phlu cfl Ihl thiy, su phdl sinh re bat dinh lu- mau la eSy sam Ngpc Linh cung tuang tu 
nhu cdc lodi thyc vgt khae deu chia thanh hai logi: Phdt sinh r l tn/c hip vd phat sinh gian tilp thflng qua mfl seo. Doi 
vfi'i phdl sinh r l tryc tilp, mim r l kho-i tgo gin liln vfl'i mlu cly, mam r l co Ihl xull phat lir cac logi mfl khae nhau nhu. 
phloem, mgch din, vfl hay cac t l bdo mo mim khae nhu nhu mfl (Syros et at., 2004). Qua hinh glai phau cua mdu cly 
Id sam Ngpc Linh 6' ba logi auxin (Hinh 132, bj, cz) va phdt sinh re UILP cap tir re bit dinh (Hinh 1 ei, 62) cho Ihly, sy phat 
sinh r l tn^c tilp diu xay ra lu mach din cua la hay cua r l (lgi vung bit mau dam), lac dgng cua ckc auxin vfli dieh din 
Id cdc mfl phan sinh a Ifi'p lupng tanp cua mgch din, sy phan chia t l bao o' vj tri ndy, se lam pha vfl' Ifl'p phloem vd hinh 
thanh ndn mam re. Cac giai dogn tiep theo cOa qua trinh ndy chi Id sy keo dai eua r l thi hl^n qua mo phan sinh hoal 
dflng mgnh ngay chflp r l (Hlnh If). Doi vai qua trinh tai sinh gian tilp, thufl'ng xay ra fl' ede mfl bi t in thuang, qud trinh 
tgo callus vfl'i myc dich han vet thuang vd thuflng xdy ra o' Ifi'p xylem ciia bfl mgch ddn. Sy tac dflng cua cac auidn 
ngogi sinh b l sung vao mfii tnro'ng nufli cly se kich »iich qua trinh phat sinh r l lir callus nay (Davles etal., 1982). Qua 
trtnh phdl sinh r l gian tilp thflng qua mfl seo lir mdu ely Id sdm Ngpc Linh cQng dug'c ghi nhgn (Hinh Id) trong nghien 
eiru nay. Cdc logi auxin khae nhau (IBA, N/VA, IAA) ehi khae nhau v l kha nang kieli thich phat sinh nhieu hay il hoac 
qua b-inh keo dai r l bit dinh. 

Xdc djnh hdm lU'O'ng saponin trong re bi t djnh sam Nggc Linh hinh thanh tie cac auxin khae nhau 

Djnh tinh saponin bang sic kildp mdng 

Dya vao vi Iri vd mdu sic cdc vlt tren bang mflng thu duac chiing toi xae djnh Rf ciia cae vlt chll. Kit qua bdng sdc k^ 
lap mflng cho Ihly khi cdc ban mfing dug-c chay tren ca hai loai dung mfli khae nhau (ch!oroform:melhanol:nu6'c = 
65:35:10 va n-bulanol:acid acetic.nuoc = 4:1:5), cac mlu r i bit ffinh sam Nggc Linh nufli cay in vitm a ckc mfli truimg 
cfl bo sung IBA, NAA. IAA diu cfl sy xual hi^n cua ca 3 vlt mau hong lim tuang ung vfli 3 vlt saponin Rgi, Rbi, MR2 
(Hinh lg i , gj, gs) Dilu ndy chirng tfl ring trong cae mdu r l bit iSnh sam Nggc Linh nufli cly in vitro co sy hien dien ciia 
Rgi. Rbi, MRj. Ngodi ra, fl' mdu r l sam Nggc Linh nufli cly in vitm cfln xudl hign cac vlt tuong ding vfl'i sam ngoai ty 
nhifln (Hinh lgi, gj, gs), dilu nay chirng 16 ring trong r i sdm Ngpe Linh nufli cly in vitro cfln cfl mat eiia nhilu loai 
saponin khae tirang ly nhu saponin ciia cay ngoai ly nhien. Nhu vgy, k l l qua djnh tinh cho tlily cd IBA. NAA vd IAA 
diu c6 chu-a saponin. D l xae dmh dug'c ham luang cua chung chiing toi tiln hdnh ̂ nh lug'ng bing HPLC, 

Jfa'c djnh hkm luwtg saponin bang HPLC 

Bang 2. Ham lupng saponin trong r i bat djnh sam Ngoc Unh hinh thanli tir cac auxin kh ic nhau 

Logi auxin 

IBA 

NAA 

i/V\ 

Rg, (%) 

0.0644 

0,0615 

0.0663 

Hdn 1 lifcmg saponin 

Rb, (%) 

0.0681 

0.1314 

0,1034 

MR: (%) 

0,2655 

0,2545 

0,2540 

Khi phdn tich a bufl'c sflng 203 nm ehung loi nhdn thiy sau khoang 27 phut xult hien dinh cua Rgt, 28 phiil xual hien 
dWicuaMR; vd 36 phut xuat hign dinh cua Rb, (Hinh1h,,h2, ha). Oing thfl'i chung tfli eijng xde dinh dupe gifl'i hgn djnh 
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lupng vd giai hgn phat hien cua chiing. Nhu vgy, qua k l l qud djnh tfnh bing sic k;/ Iflrp mflng va djnh lup'ng bang 
HPLC, dya tren su dli ehilu vai ba chit chuin cfl dupe va so sdnh vfl'i sam Ngpe Linh ngoai ly nhifln, cfl th i Ihly cdc 
sinh khli diu cfl su hien dien cua MRz, Rgi va Rbi luy nhien vai li lfi vd hdm lupng cfl sy khde biet (Bdng 2). 
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Hinh 1. Anh huong cua cac toai auxin len kha nang hinh th inh vk t lch luy saponin * r l bat ifinh sSm Wg^c L inh . R l bAt dinh 
hinh thdnh tren moi tru&ng cfl b6 sung IBA (a, a,), NAA (b, b,) vd l/W (c, c ) ; Gidl phlu hinh thdi r i bai dmh hinh thSnh ti> mfli tar6ng 
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*=? ' '^ ^ " " 9 IBA (ai). NAA (b,). IAA (ci): (d) R§ b i t djnh hinh thdnh true Bep tir mo mach (2, 3) va gian filp qua sy hinh Ihanh mo s?o 
xop (1), Su hinh thanh r l l h i r cap tir r i bat djnh (ei.e:): Chop r i b i t dinh (f); Dmh tinh saponin (MR;. Rg,. Rb,) bong r l b i t dmh hinh 
Ihanh tir 0 ) IBA. (2) NAA vh (3) IAA Iren h^ dung moi chlorofomi:metanol:nuCTC ty l i 65:35:10 (gi, g?) va he dung moi n-butanol:acid 
aceiic-nutfi. ly lg 4 i a (gi); tjac ky dfl sapdrtirt todn phAn cfla rgliaraii itr i iaii i Nguc Uiili liliili Uiaiih tir IDA (h,), NAA (h;) va lAA(lg) 

Ket qua eho Uily fl- re bit dinh sim Nggc Lmh co ham luang ginsenoside MR2 kha cao chiem han 50% saponin cua 
sam. Ket qud ndy cQng phii hpp vcri nghifln cii-u cua Trin Cong Luan (2003). Kit qua phan tich sau 8 tuin nufli ely cho 
thay, ham lupng Rgi trong re ti lt djnh dgt cao nhat a mfli tnjong SH eo bo sung IAA (0,0663%). Rbi dgt cao nhlt trong 
mfli toFang cfl b l sung NAA (0,1314%). Tuy nhien, ham lugrng MRz, mpt hap chit saponin ehinh ylu quylt dinh linh flae 
tnfng eiia sam Nggc Linh dgt cao nhlt fl- mfli tru'fl'ng bo sung IBA (0,2655%). Oilu nay eho thiy mfli quan hg giua cdc 
auxin len qud trinh tich lijy saponin fl' r l bit dinh sdm Nggc Linh, mfli loai auxin diu co nhirng tae dflng khde nhau len sy 
tich luy saponin if sdm Ngpc Linh. Kit qua cho Ihly r l bit ^nh hinh thdnh cfl d u tnic va ham luang saponin khae nhau. 
Ddy cflng Id nghien CLPU dau tiin chf ra mli lien hg giu'a ede auxin len sy tich liiy ham lupng saponin if re bat anh sam 
Nggc Linh. Vd'i nhirng kl l qud nay chimg la co th i sir dung IBA d l kich thfeh qua trinh lai sinh rfl bit dinh in vitro nhdm 
thu sinh khoi r l cfl ehua saponin phyc vu cho nhu cau thj hirang. 

K£T LUAN 

Trong cdc logi auxin dupe sir dyng thi IBA (5 mg/l) la cfl hieu qua nhlt din sy phat sinh re bat ^nh sam Ngpc Linh. K l l 
qua giai phau cho thiy IBA, NAA, IAA chf khae nhau v l kha nang kich thieh phdl smh nhilu hay it hoac qua trinh keo dai 
r l bit djnh. Cdc auxin khde nhau thi tac dflng khflng giong nhau len qua trinh tich luy saponin trong re bat dinh sdm 
Nggc Linh Hdmjug-ng Rgi dgt cao nhlt trong mfli tnj-fl'ng co bo sung IAA (5 mg/l), ham luong Rbi dgt eao nhat trong 
moi tnyang cfl bo sung NAA (3 mg/l) vd hdm lug-ng MRz, saponin quan trgng cua sam Nggc Linh dat cao nhlt trong mfli 
trufl'ng co bo sung IBA (5 mg/l). Nhy vdy, IBA la auxin thieh hpp nhal cho sy hinh thanh vd tfch luy saponin cua r l bit 
djnh sdm Ngpe Linh. 

LJricamcm 

Nhom tdc gid xin cdm on de tdi cdp Nhd nvdc "Nghien cuu chuyen gen tao ri toe sam Nggc Lmh (Panax vietnamensis Ha et 
Grushv. ldm v^t li^u nuoi cay bioreactor da ho tr(r kmh phi cho chiing toi thuc hien nghien aiu ndy 
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SUIMMARY 

This study was set oul to determine impact of different concentrations of IBA, NAA and IAA on In vitro adventitious root 
regeneration and saponin accumulation of Ngoc Linh ginseng (Panax vietnameiuis Ha et Grushv.) The results showed Ihat SH 
medium coniaining 5 mg/l IBA produced the best adventitious root regeneration from leaf explants, which gave the root formation 
rate of 100%, 46 7 roots/explant, average root length of 2 67 cm, average explant fresh weight of 121.33 mg and explant dry weight 
of 12.33 mg. TLCand HPLC analyses indicated that the highest Rgi content (0.0663%) and Rhi content (0,1314%) were obtained on 
medium supplemented with 5 mg/l IAA and 3 mg/l NAA, respectively, after 8 weeks of culture. The mosl significant finding to 
emerge from this study was that a considerable high content of MR2 (0.2655%), the most important saponin, was achieved when 
explants were cultured on medium widi 5 mg/l IBA The present sludy is the firet report demonstrated the role of auxins in saponin 
accumulation of Panax vietnamensis leaf-derived adventitious root. 

Keywords' Adventitious root, IAA, IBA, NAA, Panax vietnamensis, regenefiration, saponin 
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