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TOM T A T 

Vifc su dgng k^ thugt nudi cdy mo te bdo thyc v|t d l sdn xuat cac hpp chit thii cap c6 gid Ui hifn dang 
gdp mpt s6 bgn che do ndng suit thu dupc thap vd tin du cac chit dieu hda sinh trudng, cf the gay anh huong 
din tfnh an toan ciia sdn phdm vd sue khde ngudi su dyng. Nuoi cdy sinh khoi rl to bdng cdc ky thugt nuoi cay 
in vitro ket hpp vdi ky thugt chuyen gen co the khic phuc dupc v ^ de tren. Nghien cuu ndy dupc thyc hifn 
nhim ddnh gid dnh huong cua thdnh phdn mdi trudng bao gdm hdm lupng khoang, hdm lupng duong, gid the 
nuoi c4y, pH, nhif t dp cung nhu ham lupng than hogt tinh l£n qud trinh sinh tnrong re to sam Nggc Linh 
(Panax viemamensis Ha et Grushv.) chuyen gen sii dgng vi khudn Agrobaclerium rhizogenes ATCC 15834. 
Sau 2 thdng nuoi cay, ket qud cho thay sii dyng mdi trucmg khodng SH c6 hi sung 8 g/l agar, 50 g/l sucrose vd 
pH ciia moi truong dupc dilu chinh ve khoang 5,8 - 6,1 Id thich hpp nhit cbo kha ndng sinb trudng cua cdc 
dong re to. Cdc dong re to dugc nuoi cay trong dieu kifn toi b 25°C cho so luong re mdi hinh thdnh ciing nhu 
khli lupng tuoi va khoi lupng kho cao nhdt Vifc bl sung l%o (w/v) than boat tinh vdo mdt truong nu3i ciy 
ciing gdp phlin cai thif n khd ndng tdng sinh re. Ben cgnh do, nuoi cay cdc ddng re to vdi hf thdng long lac cung 
mang lgi hi^u qud nhan nhanh re tdt hem rd rft so vdi nudi cdy tren mdi trucmg thach truyen thong. Tu ket qud 
ban dau ndy, mdt so dong rl to sdm Ngpc Linh chuyin gen da dupc thu nh^n dya tren sy khde bift vl cdc ddc 
dilm hinh thdi gdp phan md ra mgt hudng moi Uong nghien cuu vd sdn xuat sinh khoi re sam Nggc Linh, ddng 
thdi giijp tung budc chii dgng nguon vgt Iifu ban dau df nhan nhanh Uong hf thdng bioreactor nhim taeh chilt 
hoat chat saponin. 

Tie khda: Agrobaclerium rhizogenes. chuyen gen. re ta. sam Ngpc Linh, thdnh phdn mdi trucmg 

D A T V A N Dfi dupc chdt chinh trong nhdn sdm, dupc danh gid Id nhif u 
nhdt so vdi cdc lodi khac ciia chi Paruix t f n thf gidi 

Nghien cuu tao giSng bang Qac phmmg phap ( ? ? S f̂ " t . 2007). Ham to^ng ginsenoside tjp tnmg 

chuyfa gen hien da thu dugc nhiiu thanh cong tien f ' ,=" "^ ? " / = " '« ' °8 rtm sam Ngpc Lmh do do 
.u- _;-J J - u- • 1. I. • J ' • buong nuoi cay tao smh khoi re dans duoc quan tam 
the gioi do cong nghe nay cho phep dua cac gen CO , . . , , . . . , ,• ; • , . , ; . : 
i™ , •„ *i, - . ,*• » ' u--™ - ^k „A h'^k h.o„„ nghien cuu. Trong qua trinh nudi cay tao sum khoi te 
lpi vao thuc vgt de tgo nhung cay trong co tiiih trgng , r , . . , ; . . ; , - . . . . , i 
mong mu6n (Due et «l.. 1997). Hifn nay, mpt s6 >>" " f V4t cac chat dieu lioa siith tmong ducc bo 
nghien cuu vi chuyin gen d l duge triSn khai a nuoc »™e,™° T ' i ™ " ' ^ nuoi cay nham_ lain giam ho}c 
. T L - u- L-. • L - • J- *- i_ ~ mat tinh biet hoa a cac mo te bao nuoi cay. Viec lam ta. Tuy nhien, hau het cac nghien cuu deu tap trung , .3 ,". 1 . . , , ; . . ; , , ' . , 

- . ' ai- ^ - .u ! . -_ u - - - nay dan toi su ton du cua cac chat dieu hda sinh 
vao mpt so doi tuong cay thuc pham hoac cay cong ^ . • , , : • ; , . . . , , , ..i 

• - . . , . . , . ,i • i j - L - truong trong smh khoi te bao gay anh huong den sue 
nghipp nhu: lua, ngo, ca chua, bdp cai, du du, bong , , , ^ . . . . , , . . . , x 
eai (Lc T r k Binh, 2005). Cac nghien cuu va ung !?""= "Euoi su dyng va tmh an toan cua san pham. 
dvng v i chuyin gen tren d6i tu<,ng cSy dupc lipu eon ^uy nhien, van de nay eo the dupe Ithae phuc th6ng 
ban chf ' '"^ ° " ' " ^ ^ ^ tu re ta chuyen gen (Kim el 

al, 2002). Re to dupc biet dfn la kft qua cua qua 
Sam Ngpc Linh la lodi sam d§c hiru ciia Viet Nam trinh chuyf n gen vdi vi khudn Agrobacterium 

cd ten khoa bpc Id Panax vietnamensis Ha el Grushv., rhizogenes, cd khd nang sinh tdng hpp cac hpp chdt 
dupc bift den trfn thf gidi vdi ten gpi Vietnamese thii cap tuong duong hodc cao ban so vdi cdy mp 
ginsei^. Sdm Ngpc Linh cd thdnh phdn gmsenoside, (Kim et al, 2002; Srivastava, Srivastava, 2007; 
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Nguyfn Hong ioange(ai 

Mishra, Ranjan, 2008). Rf to cdn cd dac tinh khac Id 
tinh dn d|nh vf mat di tiuyfn, cd tdc dp sinh trudng 
bdng hodc nhanh hon nudi cay te bdo (Flores et al, 
1999) vd khdng yfu cau chat kich thich sinh trudng 
trong mdi trudng, Chinh vi vay vifc nghien ciiu tgo 
smh khdi re bdng 1^ thudt chuyf n gen se gdp phan tgo 
ra nguon vgt Iifu ban dau phuc vu cbo cong tac nghifn 
Cliu tif p theo. 

Trong nghien ciiu nay, cac yfu td bao gdm bam 
lupng khoang ciia mdi tiudng nudi cay, gid the nudi 
cay, pH, nhiet dp, ham lupng dudng, hdm lupng than 
hogt tmh vd difu kien nudi cdy duac chiing tdi khdo sdt 
df tim ra difu kien tdi uu cho qud trinh sinh trucmg rf 
ta sdm Ngpc Linh in vitro nhdm tgo ngudn nguyfn Iifu 
ban ddu phyc vy cbo vifc nudi cay dm nhan sinh khdi. 

VAT L1$U VA PHU'ONG PHAP NGHIEN ClTU 

V|t Iifu 

Ngudn mdu duoc su dung trong nghifn ciiu nay 
la cac cym rf to sam Ngpc Linh (khdi lupng tuai 
trung binh 30 mg) dupc chuyfn gen tiidnh cong 
thdng qua trung gian la cbiing vi khuan 
Agrobacterium rhizogenes ATCC 15834 (Ngan el 
al. ,2013) cd sin tgi phdng Sinh hpc Phan td vd Chpn 
tgo gidng cay trdng - Vifn Nghien cuu Khoa bpc 
Tdy Nguyf n. 

Phuvng phdp ngbif o cihi 

Khdo sdt dnh hudng ciia hdm lugng khodng lin 
khd ndng sinh truong cua re to sdm Nggc Linh 
chuyen gen 

Cdc cym re to sam Ngpc Linh chuyen gen duac 
nudi cdy tren cac mdi trudng la SH (Schenk, 
Hildebrandt, 1972), VaSH (gidm mdt mia hdm lupng cac 
thdnh phdn da lupng), SH'/4 (giam mdt niia ham luang 
tat cd cdc thanh phan dinh dudng) va SH vdi hdm luong 
vitamin tdng gdp ddi (SH + 2VTM) bd sung 8 g/l agar, 
30 g/l sucrose vd pH 5,8. 

Khdo sdi dnh hudng cda gid the nuoi cdy lin 
khd ndng sinh Irudng cua ri ta sdm Nggc Linh 
chuyen gen 

Cac cum rf ta sam Ngpc Linh chuyen gen dupc 
nudi cay trfn mdi trudng khodng tdt nhat d thi nghiem 
trfn bd sung 30 g/l sucrose, pH 5,8 va nudi cay trfn ba 
logi gia thf khac nhau la agar (8 g/I), gelrite (2 g/l) vd 
bdng gdn (kich thudc khoang 4 x 4 cm, khodng 2 g). 

Khdo sal dnh hudng cua ^pHcda moi trudnq /entt 
ndng sinh trudng cita ri ta sdm N^?c Linh chuyaig^ 

Cdc cum rf ta sdm Ngpc Lmh chuyfn gen dt^ 
nudi cdy trfn cdc difu kifn mdi trudng ya gia theli 
nhdt thu dupc tu cdc thi nghiem tren, bd sung 30 gl 
sucrose vapH dupc difu chinh dfn 4,1; 4,8; 5,1;'5,!, 
6 , l ; 6 ,8ho$c7 , l . ,. 

Khdo sdi dnh hudng cua nhiet dp nudi cdy lin £b 
ndng sinh trudng cua ri ta sdm Nggc Linh chuyen geA 

Cdc cym rf ta sam Ngoc Linh chuyfn gen dm 
nudi cay trfn cdc difu kifn mdi trudng, gia thf, p l l i 
uu d cdc thi nghifm tren, bd sung 30 g/l sucxostp 
dupc nudi cay d cdc difu kifn nhiet dp khac nhau Ik 
22*'C, 25*'C va 28°C. ; 

Khdo sdt dnh httdng cda hdm lugng dudng lin m 
ndng sinh truomg cua ri la sdm Nggc Linh chuyin ga 

Cac cym rf to sam Ngpc Linh chuyen gen diift 
nudi cay tren cdc dieu kifn mdi tnrdng tdi uu d cfa 
tbi nghifm trfn vd cd bd sung hdm lupng sucroK 
kbdc nhau (10, 20, 30, 40, 50 va 60 g/l). 

Khdo sdt dnh hudng cua hdm lugng than hogt toA 
len khd ndng sinh trudng ciia re ta sdm Nggc ZiRi 
chuyen gen 

Cac cym rf ta sdm Ngpc Linh chuyfn gen dirpt 
nudt cay tren cdc difu kifn mdi trudng tdi uu d cac 
thi nghifm tren vd bd sung cac ham lupng than hoai 
tinh kbdc nhau (0,5; 1; 1,5; 2; 2,5 va 3 g/I). 

Khdo sdt dnh hudng cua dieu kien nuoi cdy lie 
khd ndng sinh tru&ng ri ta cua sdm Nggc LiiA 
chuyen gen 

Cdc cum rf ta sam Ngpc Linh chuyfn gen dugc 
nudi cay trfn cdc dieu kifn mdi trudng tdi uu trong 
difu kifn ran (8 g/l agar), bdn rdn (4 g/l agar) vd long 
Idc a 100 vdng/phiit trong cac chai diiQ' tinh cd tlK 
tich 250 ml. 

Bo tr i thi nghifm v^ xir ly so lieu 

Cac mdu cay duac nudi cay trong cac dia pelii 
nhya dudng kinh 90 mm, ddn kin bdng parafiln 
(trd thi nghiem difu kifn nudi cdy). M S I tbi 
nghifm dupc Igp Igi 5 ldn, mdi Idn cly.,5 
mau/nghifm thiic. Tdt cd mdi trudng dupc % 
khli triing bdng autoclave d I21°C, I atm t r o i ^ ^ 
phut. Cdc thi nhifm dupc nudi cdy trong difu k » 
tdi, dp dm trung binh tir 55 - 60%. 1 

Sd Iifu dupc thu nhan sau 8 tudn nudi ciy, d i# 
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xii ly va phan tich bang phdn mfm SPSS 16.0 theo 
phfp thii Duncan (Duncan, 1995) vdi a = 0,05. 

KET QUA VA THAO LUAN 

Anh hunmg cua bkm hrong khodng len khi ning sinh 
tnrdng cua rl ta sim Ngpc Linh chuyfn gen 

Thdnh phdn khodng cd dnh hudng rdt ldn Ifn 
kha nang phat sinh co quan trong nudi cay in vitro 
cung nhu smh ly ciia cay ngoai ty nhifn. Moi loai 
cay khde nhau cd nhu khodng khde nhau. Do do, vifc 
tim ra mdi trudng khoang thich hpp cbo vifc sinh 
trudng ciia re to sam Ngpc Linh la rat quan trpng. 
Sau 8 tudn nudi ciy, hieu qua nhan nhanh rl ta trfn 
mdi trudng SH chiia ham lupng khoang khde nhau 
dupc trinh bdy d Bang 1. 

Ket qua cho thay, ngoai cbi tifu vf chilu dai rf 
khdng cd sy khac bift dang kf giiia cdc nghifm thuc, 
cdc cym rf to sam Ngpc Linh chuyfn gen nudi cay 

Bdng 1. Anh hu^ngcOa ham lugrig khodng khSc nhau I§nldidn3ng sinh tnrdng cOar§ to s3m Ngpc Linh chuyin gen 

trfn mdi tnrdng khoang SH dfu cho khd nang phat 
sinh re tdt nhat vdi sd lupng rf (9,00 re/mlu), cflng 
nhu cac chi tifu khdi lupng tuai (77,30 mg), khdi 
lupng khd (8,80 mg) cao ban so vdi cdc mdi trudng 
vdi ham luong khoang khde. Vitamin cd vai trd xiic 
tdc cdc qua trinh trao ddi chat dien ra trong tf bao 
(Bill Trang Vift, 2002). Tuy nhifn, trong nghifn cuu 
nay, vitamin dupc bd sung vdo vdi hdm lupng gap 
ddi giiip cho mau md seo phdt trifn to khde nhung sd 
lupng rf hinh thanh khdng nhieu. Trong mdt sd 
nghifn ciiu vf sdm, nghifn cihi cua Lee va ddng tac 
gia (2009) cho thay mdi trudng SH td ra rat hifu qud 
df nudi cdy rl bat dinh cdy nhln sdm trong hf thdng 
bioreactor. Mallol va ddng tac gia (2001) cung sii 
dyng mdi trudng khodng SH trong nghifn ciiu cua 
minh trfn ddi tupng re Panax ginseng chuyin gen. 

Kft qud thu duac tur thi nghiem ndy cbo thdy 
mdi trudng khodng SH Id mdi trudng thich hpp nhdt 
cho sy phat sinh rf to sdm Ngpc Linh chuyfn gen vd 
dupc su dung cho nhiing thi nghifm tifp theo. 

Mdi tnrvng khodng 

SHK 

' / JSH 

SH 

SH + 2 VTM 

Khdi lirp^g tiroi 

54,00b* 

50,70b 

77,30a 

71,70ab 

Khoi tirpnng kho 

6,10c 

5.60d 

8,80a 

8,10b 

S6 lirprng re 
(re/mau) 

5,00b 

5,00b 

9,00a 

5.33b 

Chi4u ddi rS (cm) 

2,00a 

2,50a 

2,80a 

2,50a 

'Cic djQ'c6i khic nhau (a, b, c.) Irong c^c cgt biiu diin sg khic nhau coy nghTa v6i a = 0,05 trong phdp thi> Duncan 

Anh hirdng C&A gid thi audi ciy len Idid ndng sinh 
trudng cua rl to sim Ng^c Lioh chnyin gen 

Trong nudi ciy md tk bdo thuc vat, ben cgnh 
cdc ylu td nhu thdnh phan mdi trudng, ndng dd cac 
chdt dinh dudng,... thi gia the cung ddng mdt vai 
trd het siic quan trpng trong qua trinh sinh trudng 
vd phat trifn ciia mdu cdy. Trong thi nghifm ndy, 
chiing tdi tifn hdnh danh gid hifu qua cda gia the 
agar, gelrite vd bdng gdn len kba ndng tai sinh re to 
sam Ngpc Linh chuyfn gen nhdm tim ra logi gid thf 
thich hpp nhdt. 

Trfn moi trudng nuoi cdy sd dyng ba loai gid thf, rf 
to Wnh thdnh tren gid thf agar cd sd rf cao gip 1,70 lin, 
chieu dai re cao gap 1,45 linso vdigid&egebitevacao 
g ^ 2,43 lin vd 1,61 lin so vdi gid dif bong gdn (Bang 
2). Gia thf Ê ar cd chiia mpt so chat vd ca nbu Ca, Mg, 
K, Na... Id cdc yeu td cin thilt cho sy tdng sinh re 
(Lupng, Tifn, 2006). Ben cgnh dd, agar hien dang dupc 

sii dyng nhieu trong nudi cay md thyc vgt nhu mpt chit 
tao ddng cd cau tnic xdp, tiiong thoang khi lai tiet kifm 
dupc cbi phi. Trong thi nghifm ndy, rf to hinh thdnh trfn 
gid thf agar vd gebite trang, ddi vd ddng dfu; FI ta hinh 
thdnh tren gia thf bdng gdn n ^ vd cd mdu vang (Hinh 
I). Gid the bdng gdn tay din truyen chit dinh dudng tdt 
nhung lgi khdng thich hpp cho re to tang sinh. Vf chi 
tifu khdi lupng tuoi thi khdng cd su kbdc bift dang kf 
trfn hai logi gid thf ^ar vd gelrite, tuy nhifn khdi lupng 
khd ciia cdc cym rf to nudi cay tren gid the agar the hifn 
tdt hon tren gid the gelrite. Kft qua nay ciing tuong ty vdi 
nghifn ciiu ciia Hd Thanh Tam va ddi^ tdc gid (2013) 
khi khdo sdt gid thi thich hpp cho qud trinh tdng sinh rf 
bat djnh sam Ngpc Linh. 

Nhu vay, cd thf thay rdng gia thf agar thich hpp 
nhdt cho sy sinh trudng rl ta sdm Ngpc Linh chuyfn 
gen, gia the nay dupc chiing tdi su dung cho cac thi 
nghifm tiep theo. 
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Bdng 2. ArtihiidrigcOa gid th§ nua cay ldn kha nang sinh tnr6fig a ia r^ta sdm Ngpc Linh chuyfei gen 11 

Gid th4 Kh6i l i«7ng t w i (mg) Khoi l i r yng kho (mg) S6 i u y n g rS (r4/m3u) Chi4u dai re (cm) 

2,93a Agar 80,00a' 

Gelrite 73,30a 

Bflng g6n 57.30b 

9,10a 

8.00b 

5.40c 

8,00a 

4.67b 

3,33b 

'Ciic ChQ- cii khic nhau (a. b. c.) tmng cic cgt biiu dien si/ khac nhau c6 ^ nghTa wH o = 0.05 trong ph6p thu Duncan 

Hinh 1 . RS to chuy4n gen sinh tnj«ng vi phat Wen tren cdc gid th^ khSc nhau (ti> trai sang phai: agar, gelrite. bang gfin) 

Anh hudng ciia pH khde nhau len khd ndng sinh 
t rudng cda r l tor sam Nggc Linh chuyen gen 

Vifc dieu chinh pH chinh xdc trong mdi trudng 
nudi cay la cdn thilt. Mac dii vay, trong mpt sd 
nghifn ciiu tren cdc ddi tupng khac nhau tbi pH tdi 
uu cho sy phat triln ciia cac mdu cay khdng ndm 
trong khodng nhit dmh. Nghifn ciiu cua Le Kim 
Cuang vd ddng tac gia (2012) bao cdo vf pH tdi uu 
cho su phdt trifn cua huyen phu sam Ngpc Linh Id 
6,3. Mpt sd it nghifn ciiu vf re chuyfn gen nhu 
nghien ciiu ciia Ho va Shanks (1992) cho thay su 
phat trifn cua rf ta ciia lodi Catharanthus roseus a 
pH 6,5 la tdi uu nhat. 

Gid tii pH ciia mdi trudng duac do dua vao ndng 
dp ion H* trong mdi trudng; pH dnh hudng dfn kha 
ndng hda tan cua cac ion trong mdi truong khoang. 

khd ndng ddng tu agar vd su tang tmdng cua tf biio 
(Skirvinero/., 1986). Gia tri pH ciia mdi trudng nnei 
ciy thay ddi dnh hudng den sy h ^ thu diidi duoi^ 
cua t l bdo nudi cay, dnh hudng true tiep dfn su sinh 
trudng ciia tf bao (Thgch et al, 2009). Trong nghien 
Cliu nay, kit qud thu nhgn sau 8 tudn nudi cay vdi pH 
ciia mdi trudng khde nhau tii 4,1 dfn 7,1 cho thay if 
phdt sinh kem trong mdi trudng acid cao (pH dUgc 
difu chinh trong khoang tii 4,1 dfn 4,8) (Bang 3). Khi 
tdng pH tir 5,1 din 6,1 cac chi tieu ve sd lupng<^, 
chif u dai rf, khdi lupng tuai va khdi lupng khd fing 
va dgt cao nhdt d nghifm thiic nudi cay trong khoang 
pH tu 5,8 dfn 6,1. Khi pH mdi tnrdng tang cao hon 
6,1 thi cac chi tifu theo ddi nay giam xudng. Dieu da 
cd thf Id do pH mdi trudng qua thdp hoac qud cao si 
lam gidm khd ndng h ^ thu chat dinh dudng ciia te 
bao tir mdi trudng, te bao tang tmdng cham. 

Bdng 3. Anh hudng cua pH khac nhau len Idna nang sinh tarong cua le \sy sdm Ngpc Unh c h u y ^ gen 

D$ pH Kh&i l i f p ^g tipoi (mg) Kh6i lu^pnig kho (mg) S& lirgmg re (re/mau) Chieu ddi r l (cm) 

44,00cd' 

48,30cd 

62,30bc 

79,30ab 

87,30a 

50.70cd 

38.70d 

5,20e 

5,50d 

6,80c 

8,20b 

9,40a 

5,10e 

4,30f 

3.33c 
4.67bc 

5,33bc 

7,33ab 

8,67a 

4.00bc 

4.00bc 

1.13c 

1,17c 

2,20ab 

2,90a 

2,80a 

1,70bc 

1,30c 

*Cdc ChQ- cii khic nhau (a, b. c.) trong cic cot biiu diin sg khic nhau c6 y nghTa viii a = 0,05 tmng phip thir Duncan 
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Do dd, pH dupc difu chinh trong khoang tCr 5,8 
dfn 6,1 la phii hpp nhdt cho qud tiinh sinh trudng va 
phat trien cua rl to sam Ngpc Linh vd dlipc sit dung 
cho cdc Ihi nghifm tifp theo. 

Anh hiTODg cua nhift d$ len kha nang sinh truurng 
cua rl to* sfim Ngpc Linh chuyen gen 

Kft qua nghien cihi cho thiy nhift dp phdng 
nudi cung dnh hudng den khd ndng sinh trudng 
ciia rf sam Ngpc Linh (Bang 4). Nhin chung, khi 
nhift dp phdng nudi cdng cao thi sy sinh trudng 
ciia rf sdm Ngpc Linh lgi cang gidm the hifn qua 

cac chi tifu nhu ti If phdt sinh rf, sd lupng re/mau, 
chifu dai re va khdi lupng tuai cua mau. Dudi cdc 
dieu kifn nhift dd nudi ciy khde nhau, cdc mau 
cay deu cd kha nang phat sinh re cao. Tuy nhifn, 
khi mlu dugc nudi ciy d difu kifn nhift dp la 
28°C thi sd lupng rf hinh thanh thap nhat so vdi d 
nhift dp 22°C vd 25°C. 6 25''C, mdu cdy phdt sinh 
rf tdt nhat vdi 11,33 rl/mdu, chifu ddi rf trung 
bmh la 3,33 cm vd khdi lupng tuai dat 102,30 mg 
(Bdr,g 4). Nhift dp thich hgp nhat cho su sinh 
trudng cua rf to sam Ngpc Linh chuyfn gen sau 4 
min nudi cdy Id 25°C (Hinh 2). 

Bang 4. Anh hudng cOa nhiet d$ \hr\ khd ndng 

Nhi^t dp 

22''C 
25'C 
28°C 

Khoi ItFQmg tiPoi 
(mg) 
74,30b' 
102,30a 
81,00b 

sinh trudng cua r§ to sam Ngpc Linh chuySn gen 

Khdi lirpmg khd S6 Ivpmg re 
(mg) (re/mdu) 
8,10c 6.67b 
12,70a 11,33a 
8,70b 6,00b 

Chl4u ddi rk 
(cm) 
1.87b 
3,33a 
2,33b 

'Cic chQ cii khic nhau (a. b, c.J (rong cic cgt biiu diin sg khic nhau c6 j' nghTa vdi a = 0,05 tmng phip thQ- Duncan 

Hinh 2. R§ tcr chuyin gen phat sinh khi nu6i cay a cdc nhi$t dp Ithac nhau {tir trdi sang phai: 22°C, 25°C, 28°C) 

Anh hudng cua hdm luwng dudng len kha nang 
sinh tnrdng ciia re ttf sam Ng^c Linh chuyin gen 

Dudng Id mpt trong nhihig nhan td quan trpng 
trong nuoi cay md thuc vdt. Tiiy vdo m5i giai doan 
phat trien kbdc nhau ciia thyc vgt ma dudng dupc bd 
sung nhieu hay it Rf Id co quan ddc bift d thyc v t̂ 
hdu nhu khdng cd diep lyc td, vi vgy nhu cau 
su dyng dudng thudng cao ban cac co quan khac. 
Mdt khac, ndng dp dudng trong mdi tnrdng cdn 
dnh hudng den dp suat tham thau vd khd ndng hiit 
cac chat dinh dudng va nude d thyc vat. Ndng dp 
dudng sucrose trong moi trudng thay ddi cd anh 
hudng dang ke dfn qud trinh tang sinh re (Biii 
Trang Vift, 2002). Trong thi nghifm nay, chiing 
tdi sii dyng mdi trudng SH cd bd sung sucrose vdi 
ndng dp 10 den 60 g/l vd kft qua thu dupc cho thay 

sy khac bift d khdi lupng, chifu dai rf cung nhu 
sd lupng rf hinh thdnh (Bang 5, Hinh 3). 

O nghifm thiic ddi chiing (khdng bd sung 
dudng) vd nghifm thiic bd sung dudng vdi ndng dp 
thap (10 g/I) cho thdy mau cay cd sy phdt sinh rf ta 
thdp. Khi gia tang ndng dp dudng trong mdi trudng 
tii 20 den 50 g/l dudng, sy hinh thanh rf to gia tang 
dang kf vd sinh khdi rf dgt cao nhdt vdi khdi lupng 
tuai (96,33 mg), khdi lupng khd (10,50 mg), sd re 
(9,00 re/mau) va chifu ddi rf (3,30 cm) khi cac cum 
rf to duac nudi cdy trong moi trudng bd sung 50 g/l 
sucrose, Theo Khuri va Moorby (1995), ngudn 
cacbon tdt nhat va phd bien nhat trong nudi cay in 
vitro la sucrose d nong dp khodng 2 - 5%, chii ylu 
tdp tnmg d re va dupc hip thu nhanh. Vifc bd sung 
dudng sucrose vdo moi trudng nudi cay cd dnh 
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hudng dfn sy hinh thdnh va sinh trudng ciia re dupc 
ghi nhgn d cdc nghien ciiu trfn cac ddi tupng khac 
nhau nhu Panax ginseng (Inomata et al, 1993), 
Datura stramonium (Holmes et al, 1997), 
Lithospermum erythrorhizon (Sim, Chang, 1997). 
Trong thi nghifm nay, moi trudng bd sung 40 g/l vd 
50 g/l sucrose dfu thich hpp cho nudi cdy cac mau 
re, my nhifn, chi tifu khdi lugng khd d nghifm thiic 
bd sung 50 g/l sucrose the hifn tdt bon so vdi 
nghifm thirc bd sung 40 g/l sucrose. Day la mdt chi 
tifu kha quan trpng trong san xuat sinh khdi r l sam 

(Kochan el al, 2014). Gdn day, Kochan va ddng tk 
gia (2014) cung da bao cdo ve tdc dp ^ g truAoj 
ciing nhu khdi lugng tuai vd khd ciia rf to Ptau^ 
quinquefolium dat cao nhat d mdi trudng bd s u n g S 
g/l sucrose. Tuy nhifn, khi ndng dp dudng tang ca? 
kha ndng phat sinh r l d mlu cay lai suy gidm, < ^ 
nay phu bgp vdi nhirng kft qud thu dugc bvm 
nghifn ciiu ciia Hahn vd ddng tac gia (2003) tren v 
cua sdm Trifu Tien (Panax ginseng C A . Meyer) vi 
nghifn ciiu cda Kochan vd ddng tac gid (2014) tiia 
rf ciia sam My (Panax quinquefolium). 

Bdng 5. Anh huong cua ham lupng duong len kha nang sinh tnrong cua r l to sam Ngpc Unh chuyin gen 

Sucrose (g) 
Khoi lipgmg tiFon KhSl ItFvng khd 

(•"Hi '. . 

sd lippng re 
( r l /miu) 

Chi lu ddi r l (cm) 

33,33d' 

41,70d 

66,00c 

81,33ab 

86.33a 

96,33a 

70.30bc 

4.00g 

4.60f 

7.1 Oe 

8.20c 

9.30b 

lO.SOa 

7.60d 

2,00b 

2,67b 

7,67a 

8,33a 

8,00a 

9,00a 

7,67a 

1.67c 

2,20bc 

2.47b 

2.67ab 

2,67ab 

3,30a 

2,33bc 

'Cic c^iy cii khic nhau (a, b, c .) trong cic cdt biiu diin sg khic nhau c6 •^ nghTa vcna = 0,05 tmng phip thQ Duncan 

Hinh 3. R l tcr chuyin gen phdt sinh tren moi tn/crng 
xu ing dudfi- 0 ,10 ,20 .30 ,40 . 50, 60 g/i) 

sung cac ham lupng ducrng khSc nhau (tir tr^i sang phdi, tir tr6n 

Anh hudng cua h im Inwng than hoat tinh len k h i 
nang sinh t ruvng cua r l ttf sam Ngoc Linh 
chuyen gen 

Ket qud nudi cay rf ta chuyfn gen trfn mdi 
trudng chiia cdc hdm lugng than boat tinh khac nhau 
dugc thf hien d Bdng 6. Sau 8 tudn nudi cay, so vdi 

nghifm thiic ddi chiing khdng chua than hogt dnh, 
nghifm thiic chiia hdm lupng than hogt tinh trong 
khoang 0,5 dfn 1,5 g/l cho hifu qua cao trong qnl 
trinh phat sinh re chuyfn gen. Cac chi tifu cao nha 
vf khdi lupng tucri (117,70 mg), khdi lugng kho 
(13,50 mg) sd re (1033 re/mlu) vd chilu ddi rl (3,66 cm^ 
thu dupc d nghiem thiic bd sung 1 g/l than boat tinh. 
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Tuang ty nhu cdc nghifn cuu trudc day ciing 
cho thay bd sung than boat tinh vdo moi trudng nudi 
cay giiip tang cudng phdt smh co quan (Kee-Yoeup, 
Eun-Joo, 2000), gia tang ddng kf sy hinh thdnh va 
phdt trifn rf d mgt sd cay thdn thdo ciing nhu than 
go (Dumas et al, 1995; Pan el al, 1998). Ngodi ra, 
trong nghifn cuu cua Pan va Staden (1998) ghi nhan 
than hogt tinh cd lgi cho su tang tnrdng in vitro 
nhung ciing cd the tac dung ngugc lai. Trong do, cac 
tdc dyng cd lgi ciia than boat tinh Id do cac dac tinb 
sdn cd cua nd nhu mau den se ldm mdi trudng "tdi" 
nfn tgo difu kifn nudi cay tuang ty nhu trong dit 
giiip rl dl ddng phat trifn va hap thu dugc cac chdt 
dinh dudng trong mdi trudng nudi cay. Than hogt 
tinh gdm mpt cdu tnic mgng ludi cac Id xo r6ng vdi 
viing chuyen bift ldn tii 600 din 2000 m^gl"' vd cac 
lo ndy phan bl tii 10 din 500 (im cho nfn cd tinh 
hap thy rat ldn, hap thy dupc cdc dpc to kim ham sy 

pbdt trien cua cdy nhu cdc phenolic va cac oxidase 
ciia chat nay hay djch n nau do mdi trudng hay mlu 
sinh ra. Tuy nhien. Pan va Staden (1998) cho rang 
than hogt tinh cd tac dpng hap thu khdng chpn lpc 
nfn cd thf se tgo ra cdc tac ddng khdng tot Ifn man 
nudi cay do cbiing bap thu ca cac chat dinh duang 
va vitamin thilt yfu cho mlu cay nhu thiamine, 
nicotinic acid, pyridoxine, folic acid, cac chat difu 
hda sinb trudng, kifm, sdt, kem va dieu nay se tiep 
tyc (bo dfn khi cd sy can bdng giua cdc phan tu bi 
hdp Ihu va khdng bj hap thu. Hon nua, khd nang bdp 
thu ciia than hogt tinh tiiy thufc vdo nhilu nhan to 
nhu mat dp, dp tinh sgch va pH cua mdi trudng. 0 
nghifn ciiu nay khi bd sung than hogt tinb d ndng dp 
vugt qua 1,5 g/l lam gidm kba nang hinh thanh va 
phat sinh cua rf ta sdm Ngpc Linh, cdc cbi tifu ve 
khoi lugng va cung nhu so re vd chifu ddi rl ta dfu 
gidm (Bdng 6). 

Bdng 6. Anh hu&ng cua ham lupng than hoat tinh I6n khd nang sinh trudng cua r l tcr sam Ngpc Linh chuyen gen 

Hdm lupng than hogt tfnh Khdi lu'p'ng t\xa\ 
(91 (9) 

Khdi lupng khS 
(g) 

S6 lup'ng fe 
(re/mau) Chieu ddi re (cm) 

77,33bc* 

82,70bc 

117,70a 

85,70b 

65,00bc 

61,77bc 

50,70c 

8.40bc 

8.70b 

13,50a 

8,20c 

7,10d 

5,90e 

5,20f 

7,33bc 

6,33ab 

10,33a 

6,00cd 

3,67d 

2,00d 

2,00d 

2.70ab 

2,80ab 

3,63a 

2,93ab 

2,50b 

2,67bc 

1,37c 

'Cic chu cii khic nhau (a, b, c.J tmng cic c^t biiu diin sg khic nhau cd ;9 nghTa vdia = 0,05 trong phip thCr Duncan 

Anh hvdrng ciia dieu kifn nuoi cay len kha nang 
sinh trirdng rl ttf sim Ngoc Linh chuyen gen 

Sau 8 tudn nudi ciy, hifu qua sinh trudng re to 
chuyin gen tren ba dilu kifn mdi trudng dugc trinh 
bdy d Bang 7 vd Hinh 4. 

Trong thi nghifm nay, cac chi tieu co sy kbdc 
bift ddng kf giiia ba dilu kifn nudi cay. Cu the, moi 
trudng long Idc cho cdc chi tifu cao nhit ve ca sd 
lugng rl (25,00 re/mau), chilu dai rf (4,37 cm), khdi 
lugng tuai (140,00 mg) va khdi lugng khd (13,60 
mg). Tilp theo, ŝ r hinh Ihdnh rf ta giam dan trfn 
mdi trudng bdn rdn vd mdi trudng ran. Ddng chii y, 
sd rl hinh thanh tren mdi trudng long lac cao gap 

3,57 Idn moi tnrdng ran. Re to hinh thanh trfn mdi 
trudng long lac to ban, dai ban va ddng dfu han so 
vdi cac dieu kifn mdi trudng cdn Iai (Hinh 4). 

Cum rf ta chuyfn gen nudi cay trong dieu kien 
long Idc cd su tiep xiic day dii giiia sinh khdi thyc vat 
vd mdi trudng dinh dudng nfn tdc do smh trudng va 
phdt trifn tang nhanh. Bfn canh d6, trong difu kifn 
long lac, mdi trudng chuyfn dpng deu, lugng oxy hda 
tan nhif u hon, tdc ddng tich cue din qua trinh hd hdp va 
trao ddi khi giua mdu cay va mdi trudng (Tdm et al, 
2013) Thi nghifm nay cung cho kft qua tuong tu vdi 
nghien ciiu cua Duong Tan Nhut (2011) trfn ddi 
tugng cay hoa Thu hdi dudng (Begonia tuberous) 
bang he thdng air-lift. Gdn ddy, nghien ciiu ciia 



Hd Thanh Tdm vd ddng tdc gia (2013) cung cbo thdy 
sy phdt sinb re bat djnh trong mdi trudng Idng lac 
cho hifu qua cao nhdt sau 8 man nudi cay, sinh khdi 
rf bit dinh khi nudi ciy long Idc tang 45,56 lan so 
vdi ban diu, cao gap 3 Ian so vdi nuoi cay ban ran vd 
cao gap 4 lan so vdi nuoi cdy rdn. 
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Nhu vdy, su hinh thanh re ta sam Ngpc Linli 
chuyfn gen trong dilu kifn moi trudng Idng lac c^ 
ki t qua tdt nhit tren t i t cd cac chi tifu, phu hgp ijh 
vifc sinh trudng smh khdi rf tgo nguin vat Iifu \m 
dau cho nudi c iy re sdm Nggc Linh trong hf th^tl 
bioreactor d quy md thuong mai. 

Bdng 7. Anh hudng ciia cac dilu kifn moi tniang nufli cay len khd nang smh tnrong r l ta sdm Ngpc Lmh chuyin gen 

7,00b 2,40b 

4.00b 2,57b 

25,00a 4,37a 

'Cic ChQ cii khic nhau (a, b, c.) tmng cic cdt bdu diin sg khic nhau cd ff nghTa vgia = 0,05 tmng phip thQ Duncan 

Ran 

Bdn rdn 

Ldng lac 

79,00b' 

92.33b 

140,00a 

9.00c 

11.10b 

13,60a 

Hinh 4. Re lo- sdm Ngpc Unh chuyin gen phat smh tren c^c dilu kifn nufli cay (tu trai sang phdi: rin, bfin rin. I6ng lac) 

KET LUAN T A I L I $ U THAM K H A O 

Sy phat sinh cung nhu sinh trudng va phdt trifn 
cua rf to sam Ngpc Linh chuyin gen tdt nhit khi 
nudi ciy trong dilu kifn tdi d nhift dp 25°C tren mdi 
tiudng khodng SH bd sung 8 g/l agar, 50 g/l sucrose, 
I g/I than hogt tinh va pH mdi trudng dupc difu 
chinh dfn khodng tii 5,8 dfn 6,1. 

Nudi cay r l ta sam Ngpc Linh chuyen gen trong 
dieu kien Idng Idc cho hifu qua vugt trpi so vdi nudi 
cay tren mdi trudng thgch truyfn thing, sinh khli rf 
thu dugc kha cao vdi lugng rl nhieu. Day la tiln df 
cho nudi cay thu nhgn sinh khdi re sdm Ngpc Linh 
trong cac hf thong bioreactor vdi quy md thuang mai, 
nham myc tifu chu ddng tao ngudn nguyfn Iifu rf 
sach, ban che nhiing du lupng do chit difu hda sinh 
trudng gay ra, gdp pbdn dem lai nhung san phdm an 
todn va tdt cbo sue khde cua ngudi su dung. 
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PANAX VIETNAMENSIS HAIRY R O O T S 
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SUMMARY 

Production of valuable secondary metabolites using plant cell, tissue and organ cultures generally 
hampered by low productivity and residual growth regulators might affect on the safety of products and the 
health of users. Hairy roots derived fitim in vitro culture m combination with gene transfer techniques could 
resolve those problems. The aim of this study was to investigate effect of medium components including 
mineral composition, sugar content, substrate, pH, temperature, and concentration of activated charcoal on 
growth of Panax vietnamensis hairy roots infected with Agrobacterium rhizogenes ATCC 15834. After 2 
months, the results indicated that SH medium supplemented with 8 g/l agar, 50 g/l sucrose, and pH adjusted to 
5.8 - 6 1 was suitable for the growth of hairy root lines. The hairy root lines cultured in the darkness at 25°C 
resulted in the highest number of roots, root fresh weight and dry weight. Furthermore, adding I%ii {v/lv) 
activated charcoal into the culture medium led to a positive effect on root proliferation. In addition, hairy root 
lines cultured in shake flask system was also significantly better than those cultured on semi-solid medium 
with agar. In this initial study, some hairy root Imes of Panax viemamensis were collected based on different 
morphological characteristics. These Imes would be the good resources for bioreactor culture as well as studies 
on root biomass of Panax vietnamensis. 

Keywords: Agrobacterium rhizogenes, hairy roots, medium components, Panax viemamensis, transformation 
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