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TOM TAT

Vige sit dyog ky thut nudi ey mb 1 bio thirc it & sin xut céc hgp chit thir obp c6 gid trj hign dang
£3p mit s han cbé do ning suit thu dge thip va ton dur cic chit diéu hoa swh trudg, co th gay ioh huéng
dn tinh an ton cia sin pham vi sirc khée agui it dyng. Nudi ciy sioh kboi 15 1o bing céc ky thugl nusi cdy
in vitro két hop véi ky gt cbuyén gen c6 the khiic phuc duge vin d¢ trén. Nghién ciu nay duge thyc Liéo
shim dénh gi4 dnh huémg cia thanh phin méi trudmg bac gbm ham lugug kbuang, bim luqng Quimg, gid thé
uudi cdly, pH, nhiét 4§ cing nhu ham luqng than hoat tinh 1én qué trinh sink treomg 1€ to sim Ngoc Linh
(Panax vietamensis Ha et Grushv.) chuyén gen sir dung vi khun Agrobacterium rhizogenes ATCC 15834,
Sau 2 théng nudi ciy, két qua cho ﬂmy sir dung mdi trwdmg khoing SH ¢6 b sung 8 g/l agar, 50 p/l sucrose vi
pH cua moi trudmg duvc didu chinh ve khoang 5,8 - 6,1 la thich hgp nhat cho kha ning sinh trudng cua céc
dong 18 10. Céc dong 1€ to dugc nudi cdy trong didu kin t6i & 25°C cho sé luong 1€ méi hinh thanh cng nhy
khéi lugng froi vi khés hugng khé cao nhél. Vigc bd sung 1% (w/v) than hoat tinh vio mdi truomg nudi ciy
ciing g6p phéin cin thign kha nang ting sinh €. Bén canh db, nudi cay céc dong 1€ to voi hc lhong léng Mc cung
mang lal hiéu qué nhan nha.nh 1€ tht hom 18 rét so véi nudi cly trén méi truomg thach truym thung Tir Kkét qui
ban ddu nay, mbt s& dong € to sam Ngoc Linh chuyén gen di duge thu nhén dya tren sir khéc bigt vé cdc dac
diém bich thai gop phan méra moi huéng méi Lrong nghién ctu va sin xut sinh khdi ré sam Ngoe Linh, dong
théi gitip timg budc cha déng nguon it ligu ban déu dé nhan nhanh trong hé Lhong Dioreactor nhim tach chigt

hoat chét saponin

Tir khda: Agrobacternim rhizogenes, chiyén gen, ré to. sém Ngoc Link, thinh phdn méi truomg

DAT VAN BE

Npghién ciu tao gibng bing cac phuung phap
chuyen gen hién da thu duge nhiéu thanh cong trén
thé gici do ebng nghé nay cho phép dua cic gen c6
lgi vao thue vt dé tao nhimg cdy twdng c6 tinh trang
mong mudn (D\rc et al., 1997). Hién nay, mét s6
nghién cinu vé chuyeu gen di duge trién khai & nugc
ta. Tuy chién, hiu hét cac nghién ciru ddu tap trung
vao mét sé déi twong cly thue pham hoac ciy cong
nghiép ohu: lia, ngd, ca chua, bip cai, du di, bong
cii (Le Tran Binh, 2005), Céc nghién ciru va ng
dyng vé chuyén gen trén déi tugng ciy duge ligu con
han ché.

Sam Ngec Linh 14 loal sim dgc hitu cla Viét Nam
cb tén khoa hoc 13 Panax viemamensis Ha et Grushv,,
dugc biét dén rén thé gidi véi én goi Vicmamese
ginseng. S&m Ngoc Linh ¢ thinh phin ginsencside,

duge chét chink trong nhéin sim, dwgc danh gii 12 nhidu
nhét s0 véi cac loai kbic cia chi Panax tén thé gii
(Dong et al., 2007). Ham luqng ginsenoside tap trung
nhidu v chil yéu trang 1E cit sdm Ngoc Linh do dé
turémg nudi cy tao sinh khdi 1 dang dirge quan tam
nghién ciru. Trong qué trinh nui cy tao sinh khéi 1&
bao thuc vit cic chit didu hoa sinh truéng duge bd
sung vao md: trudng nudi cay nhim lam giam bogc
it tinh biét hoa & cic mb t& bio mudi ciy. Viée lam
nay din téi sy n du cua cie chit didu héa sinh
trweomg trong sinh khéi € bao gay anh mromg dén sirc
khoe ngudi su dyng va tinh an todn cia sin pha.m
Tuy ohién, vhn dé iy oo the duge kiie phuc théng
qua nudi ¢y sinh khdi tix & o chuyt:n gen (Kim ef
al., 2002). R ta dugc biét dén 13 két qui cia qua
u-inh chuyén gen véi vi khuan Agrobacterium
rhizogenes, co kha nang sinh tong hop céc hop chit
thit cap tuong duong hojc cac hon so voi cly me
(Kim er al, 2002: Srivastava, Srivastava, 2007,
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Mlshm Ran)an, 2008). RE m coOn c6 dac tinh khac 13
tinh n dinh v& mat di truyen ©o 16c d§ sinh tnromg
biing hodc nhanh hon nudi ciy t€ bao (Flores er al.,
1999) va khéng yéu chu chit kich thich sinh tnrémg
trong mdi trudng. Chinh vi vy viéc nghién ciu o
sinh khéi ré bing ky thujt chuyén gen s& g6p phin tao
a nguun vt li¢u ban ddu phyc vu cho cang tic nghién
ciru tiép theo.

Trong nghién cira ndy, cic yéu td bao gbm ham
lugng khodng cla méi truong nudi cdy, pgid the mudi
cly, pH, nhiét d, ham luong dudng, bim hrong than
hoat tinh va diéu kign nudi chy dugc ching t61 khio sat
ﬂeummdléuk)enm'luuchnqusmnhsmhtmmxgre
to sim Ngoc Linh 1 vitro nham 1a0 ngudn nguy€n ligu
ban déiu phyc vy cho vige nusi cdy thu nhin sinh khéi.

VAT LIEU VA PHUGNG PHAP NGHIEN CUU
Vit ligo

Ngudn miu duge sir dyng trong nghién cim ndy
1a cic cym r€ to sAm Ngoc Linh (khdi luong tiwoi
trung binh 30 mg) dugc chuyén gen thinh cong
théng qua trung pgian 13 ching vi khudn
Agrobacterium rhizogenes ATCC 15834 (Ngan et
ai., 2013) ¢6 sin tai pbong Sinh bgc Phin tir vi Chen
tz0 giéng cdy trong — Vién Nghién cim Khoa hoc
Téy Nguyén.

Phuong phip nghién cim

Khao sdt anh hudng cia ham ligng khodng lén
khd ndng sinh truong cia ré to sdm Ngoc Link
chuyén gen

Cég cum 1é to sim Ngoe Linh chuyén gen duoc
mdi cly tén cic mdi tndmg 12 SH (Schenk,
HlldebnindL 1972), %SH (giam mt nira bim luong cac
thanh phan da hrgng), SHY (gidm mét nira ham hrong
tatcacacﬂlanhphandmhdumg)vaSvahamlmg
vntammlénggapdm(SHi»ZV’l‘M)bﬁstmgSg/lagar
30 g/l sucrose va pH 5.8.

Khdo sdt dnh huomg cia gid thé nuéi cdy lén
khd ndng sinh truong cia ré 1o sdém Ngoc Linh
chuyén gen

Cée cum 1€ to sim Ngoc Linh chuyén gen duge
nudi céy trén méi truémg khosng tét nhit & thi nghi¢m
trén b sung 30 g/l sucrose, pH 5,8 va nudi ey trén ba
logi gid thé khic nhau I agar (8 g/), gelrite (2 g/l) va
bdng gon (kich thude khoang 4 x 4 cm, khoang 2 g).
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Khéio st dnh g ciia & pH ciia mdi wwomg lén
nding sink trecmg evia ré s sdm Ngoc Link chuyén

Céc cym ré to sim Ngoc Linh chuyén gen
nuéi cly treén cac diéu kign mér trudng va gid théﬂ
nhét thu duge ti cde thi nghidm trén, b5 sung 30 8l
sucrose va pH duge didu chinh dén 4,1; 4,8; 5,158
6.1;6,8 hofic 7,1. |

Khdo sdt dnh hwng cia nhét dg mudi cdy ién
ndng sinh trudng cia vé 1o sdm Ngoc Linh chuyén

Cac cum 12 to sém Ngec Linh chuyén gen
nudi cdy trén cac didu kign méi tromg, gid thé, p!
uuucacth:nghlgmnm,bosungmyl ‘
duge audi ciy ¢ cic didu kign nhiét 46 khic nhan
22°C,25°Cva28°C.

Khdo sdt ank hudng cia ham lmgdmmgkn‘
néing sink trugng ciia ré to sim Ngoc Link chiyén ga

Cic cum 1€ to sim Ngoc Linh chuyén gen 4m
nudi chy tén céc didw kidn moi truimg thi wu ok
thi nghiém trén va cé boé sung ham luong sucrox
khéc nhau (10, 20, 30, 40, 50 va 60 g/l).

Khao sdt dnh huong ciia him hegrg than hogt tin
1n kha ndng sinh trwomg ctia vé to sém Ngoe Lin
chuyén gen

Cac oum & to sam Ngoc Linh chuyen gen dog
nuti cy trén cdc dleu kién mdi trudmg t5i wu & ck
thi nghiém trén va bé sung cic him Juong than how
tinh khac nhau (0,5; 1; 1,5; 2; 2,5 va 3 g/).

Khdo sat anh huong cua diéu kién mus cdy b
kkd nwing sink trudng ré to cia sam Ngoc Lt
chuyén gen

Céc cum 1€ to sim Ngoc Linh clmyen gen dux
oudi cfy trén céc diu kign mdi trudmg 13i wru tromg
diu kién rin (3 #/1 agar), ban ran (4 g/l agar) va long
Jic & 100 vong/phtt trong céc chai thiy tinh of
tich 250 ml.

B tri thi nghigm va xit Ij s& Ligu

Céc miu cdy duge nvéi cdy wong ci¢ dia peri
nhya duong kinh 90 mm, din kin bang parafiln
(trd thi nghiém didu kién nuoi cay) MBi i
nghlem dugc lip Ial S 1n, mbi lin r.‘y‘
maulnghwm thirc. Tét ca mai truémg duge
khir tring béing autoclave & 121°C, 1 atm tro
phit. Céc thi nhié¢m dugc nudi ciy trong ditu
18i, d¢ 4m trung binb tr 55 - 60%.

6 ligu dugc thu ohin sau 8 tudn nudi cdy, m?
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xis 1y va phén tich bing phin mém SPSS 16.0 theo
phép thir Duncan (Duncan, 1995) v6i a = 0,05,

KET QUA VA THAO LUAN

Ath hubng cia ham hrong khosng Ko kh# ning sinh
trudug ciia ré to sim Ngoe Linh chuyén gen

Thinh phdn khoang c6 aoh hwong rit ion lén
kha ning phat sinh co quan trong nudi cly in vitro
ciing nhu sinh 1y ctia cdy ngoai ty nhién. M3i lodi
cdy khic nhau ¢6 nhu khoang khac nhau. Do 44, vigc
tim ra mé1 lmémg khodng thich hop cho vigc sinh
trwomg clia 1% to sim Ngoc Linh 14 rit quan trong.
Sau 8 tujn nudi clly, hidu qua nhan nhanh ré to wén
mdi traéng SH chita him lugng khodng khéc nhau
duge trinh bdy & Bang 1.

Két qua cho thiy, ngodi chi tiéu v& chidu dai &
khéng cé sir khic biét ding ké gita cac nghiém thic,
céc cpm 5& to sim Ngoc Linh chuyén gen nuéi cy

trén méi truémg khodng SH déu cho khi ning phit
sinh 1€ tét nhit v6i s6 lugng f€ (9,00 ré/may), ciling
nhu cic chi tiéu khéi luong twoi (77,30 mg), khéi
lugng kho (8,80 mg) cao hon so vdi cdc mdi tnrimg
v6i him lugng khoéng khéc. Vitamin cé vai trd xic
tic cic qud trinh trao déi chét difn ra trong t bio
(Biii Trang Viét, 2002). Tuy nhién, trong nghién ciru
nay, vitamin dwec b sung vae véi bam lugng gip
dbi gitp cho méu mé seo phat trién to khoe nhwng s&
lugng & hinh thanh khéng phifu. Trong mét sb
nghleu ciru vé sam, nghxéu ciru cia Lee va ddug tie
gis (2009) cho lhay méi trudmg SH té ra it hiéu qui
48 pudi ciy ré bit dinh <fy nhin sim trong hé thong
bioreactor. Mallol va ddng tic gia (2001) ciing sir
dyng mbi trudng khoing SH trong nghién ¢l cia
minh trén déi twong 1€ Panax gmseng chuyén gen.

Két qui thu dwge or thi nghiém ndy cho thiy
mdi tneréng kbodng SH 1a mdi trudmg thich hop nhit
cho sg phal sinh ré to sim Ngoc Linh chuyén gen vi
duge sir dung cho nhimg thi nghiém tiép theo.

Bang 1. Anh hudmg clia ham krgmg khoang khac nhau 1 khi niing sinh g clia 8 1o sém Ngo Linh chuyén gen

S8 lwgng ré

M trrmg khoding Khéi h'(_"?“s)g twoi Khsi 'm' kho e Chidu dai v {cm)
SHY 54,000 6,10¢ 5,000 2,008
%sH 50,700 5,604 5,000 2,502
SH 71,308 8,802 9,002 2,802
SH+2VTM 71,70ab 8,10b 5,33b 2,502

*Cédc chi¥ cé1 khac nhau (a, b, ©...) trong céc cdt bidu difn si khdc nhau cé y nghia véi @ = 0,05 trong phép thir Duncan

Anh hrémng ciia gis thé nudi ciy 1én khi nang sinh
truémg cia ré to sim Ngoc Link chuyén gen

Trong nudi cly mé t€ bao thuc vit, bén canh
chc y&n t6 nhur thinh phin méi trudng, ndng 46 cic
chit dinh dudmg,... thi giz thé ciing dong mot vai
1rd hét sirc quan trong trong qui trinh sinh truimg
vA phit trién cia mv cdy. Trong thi nghiém niy,
ching t6i tién hanb danh gid hidu qui cda gid thé
agar, gelrite vA bdng gon lén kh ning ti sich 1é to
sam Ngoc Linh chuyén gen nhim tim ra loai gia thé
thich hop nhit.

Ttvnmﬁlwbngnualcﬁymdungbaloalgléﬂm e
wlunhmuéngxmeagmésszemgépnom
chlcndmmeaogaplliilansovmglﬁmegelmevam
ghp 243 Bin va 1,61 ]ansovmg;éthebonggbnmang
2).GxaﬂleagaroéchmmolsochatvownhuCa,Mg,
K, Na... 12 céc yéu b cin thift cho sur ting sinh &
(Lugng, Tién, 2006). Bén canh d6, agar hién dang dugc

str dyng, nhléunvng nuIGi cﬂy md thyc vt nhu m‘ﬁt chét
ta0 ddng c6 cdu tric x0p, théng thoing khi lai tiet kiém
duge chi phi. Trong thi nghiém nay, 1€ tor hih thanh teén
gﬁlhéagarvégemmg.dblvédongdcu & to binh
ﬁﬂnhlxengmﬂuéhonggunnginvaoomauvang(l—ﬁnh
1). Gradmbonggpnmydantmycnchatdmhdmgtm
nhimg lsi khéng thich hop cho 12 to ting sinh. V& chi
tidu khdi lugng tuoi thi khang o6 sy khic bigt dang ké
nenha:loaugxéthéagarvﬁgelme tuynh:énkhbnhang
khomcaccumrétanuﬁlcayhiugzatheagnrﬂxéklm
lnthnnmgmthege\mn Két qua niy ciing trong tir véi
nghién ciru cia HS Thanh Tam va ddng téc gia (2013)
khi khio sét gid thé thich hep cho qu trinh ting sinh 1€
bét dinh sam Nggc Linh.

Nhu viy, c6 thé thiy ring gid thé agar thich hop
nhit cho sy sinh tnromg 18 to sdm Ngoc Linh chuyén
gen, g thz nay dugc ching t6i sir dung cho cdc thi
nghiém tiép theo.
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Bingz.AmnubmwagaménmufylenmnéngsnnmmularéwsAmNgocunhdmyéngen ¥
Ay
Gih thé Khéi tegng troi [mg)  Khéi lwona khd {ma)  S6 lugng ré (ré/mau) Chitu dai ré (cm)
Agar 80,00a* 9,102 8,002 293 f
Gelrite 73.30a 8,000 4570 2,07b
Bang gdn 57,30b 5.40c 3,330 1,80b

“Céc chip cai khdc nha (a, b, ¢...) trong céc cot biéu didn sur khdc nhat ¢6 ¥ nghla véi @ = 0,05 trong phép ther Duncen

Hinh 1. R to chuy&n gen sinh ineéng va phat Lién trén cAc gia thé khac nhau (it trd sang phai: agar, gelrite, bang gon)

Anb huémg cua pPH kbac nhau &n k]n ning sinh
trudng cia ré to sim Ngoc Linh chuyén gen

Vlgc didu Chlﬂh pH chinh xac trong méi truu'ug
muéi cay la can thist. Mic di vdy, trong mdt 0
nghién ciru trén céc a8 tuong khic nhau thi pH t01
uu cho sy phat men cta cic miu chy khong nim
trong khodng nhdt dinh. Nghién o cla L& Kim
Cuong va dong tic gia (2012) bdo cdo vé pH téi wu
cho su phét tri¢n ciia huyén phi sim Ngoc Linh fa
6,3. Mjt s0 it nghleu clu vé 1 chuyén gen nhwr
nghién ciru ciia Ho va Shanks (1992) cho thiy sy
phi trién cla 1€ 1o cba lodi Catharanthus roseus &
PH 6,5 14 t6i wu nhat.

Gia tri pH clia méi truomg duge do dua vao ndng
@5 ion H’ trong méi trudmg; pII dnh huéeg dén kha
nfing hoa tan cla cdc ion trong mdi truduy khodng,

khi ning dong tu agar va sy ting trubug cia 16 bie
(Skirvin er al., 1986). Gid i pH ciia mdi trudng nodi
cily thay 46i anh huong één sy hip thu dinh dung
cita té bo nudi cly, dnh hueng truc tiép dén sy sih
Lru'cmg oua € bao (Thach et al, 2009). Trong nghitn
ctlru na.y, két qua thu nhan sau 8 twin nudi cly voi i
ciia mdi truomg khic nhau ti 4,1 dén 7,1 cho tudy &
phét sinh kém wong mdi tnatmg acid cao (pH dug
diéu chinh trong khoang 1ir 4,1 dén 4, 8) (Bang 3). Kk:
ting pH tr 5,1 &n 6,1 céc chi tiéu v& 56 Leong .
chiéu dai r&, khéi luong tuoi va khéi luong kho thng
va dat cao nhit & nghiém thirc nudi ciy trong Khoing
pH tir 5,8 dén 6,1. Khi pH moi truimg ting cao hmw
6,1 thi céc chi tiéu theo doi nay gidm xudng. Dibv b
6 thé 12 do pH moi truong qué thip hodc qua cac s
lam gidm kb3 ning hip thu chit dinh dudng ciz #
bio tir méi trurdmeg, té bio ting trudmg chim.

Bang 3. Anh hudmg clia pH khéc nhau in kha néng sinh trémg clia 1€ tor s3m Ngoc Linh chuyén gen

86 pH Khéi lgng twwoi (mg) Khéi g kh (mg) 56 lwomg ré (rémau) Chidu dai ré (em)
4,1 44,00cd" 5.20e 3,33¢ 1.13¢

4.8 48.30cd 5,50d 4,67hc 117

5.1 62,30bc 6.80c 5,33bc 2.20ab

58 79,30ab 8,200 7.33ab 2,902

51 87,302 9,402 8,67a 2,B0a

68 50,70¢d 5,10e 4,000¢ 1,70be

7.4 38,70d 4,30 4,006¢ 1,30¢

*Céc chir cdr khac nhau (a, b, ...} trong cée oot biéu diEn sy khéc nhau ¢6 y nghta véi a = 0,05 trong phép thir Duncan
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Do 6, pH dugc diéu chinh trong khodng tir 5,8
dén 6,1 12 phit hop nhit cho qu4 trinh sinh truémg va
phit trién clia 1 to sim Ngoc Linh va duge sit dung
cho cdc thi aghiém tiép theo.

Anh hmrng clia nhiét 35 Ién kha nang sink trueimg
ciia r to' sdm Ngge Linh chuyéu gen

Két qua nghién ctru cho thiy nhist do phéng
nudi cling anh hwéng dén kha ning sinh truémg
ciia ré sdm Ngoc Linh (Bing 4}. Nhin chung, kbi
nhiét 46 phong nuéi cang cao thi sy sinh truéng
clia 1é sam Ngo¢ Linh lai cang gidm thé hién qua

céc chi tiéu nhu ti 1€ phat sinh 8, sé Lrgng r&/miu,
chiéu dai r€ vi khéi hrong tuoi cla mau. Dudi céc
dleu kmn nhiét 4 nudi cay khéc nhau, cac miu
ciy deu c6 kha néng phat sinh 1€ cao. Tuy nbién,
kbi miu ﬂuoc num cdy o diéu klen nhiét d¢ la
28°C thi sb Tugng ré hinh thanh thip nhit so voi &

i&t 45 22°C va 25°C. 0 25°C, mdu cdy phat sinh
£ tot nhdt voi 11,33 ré/mlu, chidu dai rd trung
binh 14 3,33 cm va khét lugng tuoi dat 102,30 mg
(Barg 4). Nhigt d6 thich hp nhit cho sw sinh
trrdng cua ré to sam Ngoc Linh chuyén gen sau 4
tuiin nuéi cdy la 25°C (Hinh 2).

Bang 4. Anh hudng ciia nhiét 64 ten khd nang sinh trxdmg cla r& tor sam Ngoc Linh chuyén gen

Nhigtdg Khéi heong troi Khéi lirgng khd 58 hrgng ré Chidu dai ré
{mg) m {réJmiu} {em}

22°C 74,306 8,10¢ 6.67b 1.87b

25°C 102,302 12,702 11,33a 3,333

28°C 81,0Ch 8,70b 6,000 2,33b

*Céc chir c&i khdc nhau (a, b, c..,) trong céc cft bifu didn sw khac phau ¢6 ¥ nghta véi a = 0,05 trong phép thir Duncan

Hinh 2. R& to chuyén gen phat sinh khi nuéi cly & cac nhidt 44 khac ahau (il trdi sang phai: 22°C, 26°C, 28°C)

Anh huwdng cia bam lwgng dwimg 1én kha nang
sinh trwdmg cia ré to sim Nggc Linh chuyén gen

Dudng 13 mét trong nhing nhin [5)  quan trong
trong nudi chy mé thuc vat. Ty vdo mdi giai doan
phat trién khac nhau cia thyc vit ma dudng duge b
sung nhidu hay it Ré la co quan, dic bigt o thue vat
hiu nhu khong c6 diép luc t6, vi viy nhu cu
sir dung dudng thudng cao hon cic co quan khic,
Mat khac, ndng dé dudng trong mdi truimg con
anh huémg dén Ap sudt thim thau va kha ning hit
cdc chit dinh dudng va nwdc & thye vit. Nong o
dudng sucrose _trong mdi trudng thay dbi €6 ank
huong dang ké dén qua tinh ting sinb ré (Bui
Trang Viét, 2002). Trong thi nghi¢m ndy, ching
téi st dung moi truémg SH cd bé sung sucrose véi
ndng 45 10 dén 60 g/l va két qua thu duge cho thiy

sy khdc bigt ¢ khdi luong, chidu dai ré ciing nhu
56 lugng ré hinh thanh (Bang 5, Hinh 3).

O oghiém thie d6i ching (khdng bé sung
dudmg) vi nghi¢m thite bo sung dudmg véi nong d6
r.hap (10 g/l) cho thay min cdy cb sir phat sinh té to
thip. Khi gia ting nong 4o duimg trong méi trrdng
tir 20 dén 50 2l d\rm]g, sur hinh thanh r€ to gia ting
dang ké va sinh khdi 18 dat ¢ao nhit voi khéi lu'(xng
tuoi (96,33 mg), khéi [m,mg khé (10,50 mg), s6 1
9,00 ré/miu) va chleu dan 1€ (3,30 cm) khi céc cum
& to dege nudi chy trong méi trudmg bb sung 50
sucrose. Theo Khuri va Moorby (1995), nguou
cacbon tt nhit va pho bién nhét trong nués cly
vitro 14 sucrose & nong df khodng 2 - 5%, chi yéu
tip trung & & va duoc hip thu nhanh. Vige bé sung
dudng sucrose vao md tnromg nudi cdy o anh
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buémg dén sy hinh thaoh va sinh truong cia 1€ dwoe
ghi han & cac nghién ciu tén cac doi tegng khic
nhau nhu Panax ginseng (lnomata et af., 1993),
Datura  stramomum  (Holmes er al, 1997),
Lithospermum erythrorkizon (Sim, Chang, 1997).
Trong thi nghiém ndy, méi throng bé sung 40 g/l va
50 ¢/l sucrose déu thick ‘hop cho mud: cay cie oiu
rq. tuy nhién, chi tiéu khdi luong khd & nghiém thirc
bd sung 50 g/l sucrose thé hién 5t hon so voi
nghiém thiic bd sung 40 g/l sucrose. Day 14 mdt chi
tiéu kha quan trong trong sin xut sinh khéi ré sam

Nguyén Hong Hoang etal

(Kochan et al, 2014). Gin day, Kochan va dong tie
gid (2014) cling da bio cao vé the 86 ting tredng
cling nhu khéi lugng nroi va khé cia € to Pangy
quinguefolium dat cao nht & & méi trudmg bé sung
g/l sucrose. Tuy nhién, khi nong 6 dudmg ting
khi ning phét sink ré ¢ mu cdy lai suy gidm,
nay phil hgp véi ohimg két qua thu duoc
ngh:en cina cia Habp va dong tac gia (2003) wén
cila sdm Tridu Tién (Panax ginseng C.A. Meyer) v
nghién ciu ciia Kochan va dong tic gid (2014) trés
t€ ciia sim M (Panax quinguefolium).

Bing 5. Anh hudng clia ham long duéng 16n kha nang sinh tnedng ciia & to sam Ngoc Linh chuyén gen

Sucrose (g} :s“h;; leong teoi 'f:él hrgmg kho s'g‘,:"g:s '6 Chiéu dai ré (em)
0 33,334" 4,000 2,00b 1,67¢

10 41,70d 4,601 2,67b 2,20bc

20 66,00c 7,10e 7.67a 2,47Th

30 81,332b 8,20¢ 8,33a 2,67ab

40 86,33a 9,30b 8.,00a 2,67ab

50 96,33a 10,50a 9,00a 3,308

80 70,30bc 7.80d 7,67a 2,33bc

*Géc chi céi khic nhat (a, b, ¢ .} trong céc oft bidu dién sir khdc nhau cé ¥ nghta voi a = 0,05 trong phép thir Duncan

Hinh 3. RE to chuyén gen phat sinh trén méi trwérng bd sung cdc ham Iueng dwirng khac nhau (i W4l sang phai, tr

xubng duréri- 0, 10, 20, 30, 40, 50, 60 g

Anh hwéng ciia ham lrgug than hoat tinh 1én kha
niog sinh trudng cia ré to sim Ngoc Linh
chuyén gen

Két qua nudi chy & to chuyén gen wén méi
trudmg chifa cac ham lugng than hoat tinh khic nhau
duge thé hién & Bang 6. Sau 8 tudn nudi cdy, so véi
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nghiém thirc 46 chimg khéng chia than hoat tink,
oghiém thic chira kim luvgng than hoat tinh trong
khodng 0,3 dén 1,5 g/1 cho higu qua cao trong qui
trinh phat sinh 12 chuyén gen. Céc chi tiéu cao

vé khdi lwgng tuei (117,70 mg) Kkhdi lugng khd
(13,50 mg) sd 8 (10,33 rv/mau) va chidu dai & (3,66 om)
thu dugc & nghiém thirc bd sung 1 g/ than hoat tish
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Tuong ty nhu cic nghién ctu trurde ddy cling
cho thiy bé sung than hoat tinh vao mi trudmg nuGi
cly gitip tang cudng phét sih ca quan {Kee-Yoeup,
Eun-Joo, 2000), gia tang déng ké sy hinh thanh v
phit trién r& & mdt s6 ciy thin thio ciing nhu thin
g6 (Dumas er al., 1995; Pan et al., 1998). Ngodi 1a,
trong nghién ciu cia Pan va Staden (1998) ghi nhan
than hoat tinh c¢ Igi cho sy ting trudmg in vire
nhing ciing c6 thé téc dung nguge lai. Trong d6, cac
tac dyng c6 loi clia than hoat tinh 12 do céc dac tinh
sn cé cua né nhu mau den s& 14m mdi trugng ¢ “t6i”
nén tao didu kién nudi cay lu'o'ng t nhu Lrong dat
gitip 1€ d& dang phét trién va hép thu duge cac chat
dinh dudng trong méi trung nudi cdy. Than hoat
tinh gdm mét cu triic mang ludi cac 16 xu rong vl
viing chuyén biét 160 tir 600 dén 2000 m’gl” va cic
15 ndy phan bd tir 10 dén 500 wm cho nén co tinh
h:f\p thy rét 1ém, hdp thy duge cdc doc t& kim him sy

phal trién ciia edy nhur cic phenollc va céc oxidase
clia chat nay hay dich 17 nu do méi trudmg hay mau
sinh ra. Tuy nhién, Pan va Staden (1998) cho rhng
than hoat tinh ¢6 tic ddng hap thu khong chen lqc
nén co thé s& tao ra cic tic dong khong tét 1én miu
nudi cy do ching bap thu ca cic. chit dinh dudmg
vi vitamin thidt yéu cho miu cdy nhu thiamine,
mcotinic acid, pyridoxine, folic acid, cic chét dlgu
héa sinh truéng, kiém, sét, kém va digu nay sé tiép
tuc cho dén khi co sir cAn bing giita cac phin tir b
hép thu va khéng bi bap thu. Hon nita, kha ning hép
thy ¢aa than hoat tinh tiy thude vao nhidu ahin to
nhu méat dd, do tinh sach va pH clia méi trubng o]
nghién ¢l nay khi b3 sung than hoat tinh & ndng dd
vugt qua 1,5 g/l 1am giam khd nang hinh thanh
phat sinh cia 1€ to sim Ngoc Linh, cic chi tién vé
khbi lueng va ciing nhr 55 & va chidu dai 13 to déu
gidm {Bang 6).

Bang 6. Anh hréng cita ham lugng than hoat tinh Ien khd nang sinh trrdng cla ré to' sam Ngoe Linh chuyén gen

Ham Iuvngé;an hogttinh  Khél qu:)ng tuol Khdi lrgng khé s?:;:ﬁ)rc Chibu dai ré (cm}
0 77,33bc* 8,40bc 7330c 2,70ab

0.5 82,70b¢ 8,70b 8,33ab 2.80ab

10 117,70a 13,50a 10,332 3,83

1.5 85.70b 8.20c 6,00cd 2,93ab

20 65,0002 7,10d 3,67d 2,50b

25 61.77be 5,908 2,00d 267bc

30 50.70c 5,20f 2,00d 1,37¢

*Céic chiF cél khac nhau (8, b, c...) trong céc cit bidu Gidn sy khac nhau cé y nghta véi a = 0,05 trong phép ther Duncan

Anh hwéng ciia didu kién nudi cdy ién kha ning
sinh trudmng ré to sim Ngoc Linh chuyén gen

Sau 8 win nudi cay, hiéu qué sinh trueong 18 o
chuyén gen trén ba dién kién mdi trwdmg duge trinh
bay & Bang 7 vd Hinh 4.

Trong thi nghigm nay, cac chi tidn c6 sy khic
bigt ddng ke giira ba didu kign nudi cdy. Cu the, md
trudmg long Iic cho cac chi tiéu cao nhit vé ca sé
Iugng ré (25,00 ré/miu), chidu dii 1 (4,37 cm), khéi
lugng troi (140,00 mg) vi khéi lu(mg khd (13,60
mg). Tiép theo, sy hinh thanh e to giam dan trén
mdi mmng ban rén va méi tudmg rin. Ding ch §,
sb r& hinh thanh trén méi trwomg 16ng lic cao gip

3,57 lin md1 trueémg rén. RE to hinh thinh trén méi
trudng long lic to hon, dai hon va dbng d&u hem so
véi cdc didu kign méi trudmg con tai (Hinh 4).

Cum é to chuyen gen nudl cdy trong didu kién
long lac c6 sw tiép xiic diy di giita sinh khi thire vét
va mé1 truong dinh didng nén toc do sinh tudng vi
phit trién ting nhanh. Bén canh 46, trong diéu kién
Iong lac, mdi trutmg chuyén dong déu, uong oxy hoa
tan uhidu hon, tac déng tich cue 8én qua trinh b hip va
trae ddi khi giira min cdy va méi trudmg (Tam er al,
2013) Thi nghiém nay eling cho két qua twong tw véi
nghign ciny cia Dwong Tén Nhyt (2011) trén dér
tugng cay hoa Thu ha duzmg (Begoma tuberous)
bing hé thong air-lft. Gin 84y, nghién ciu cta
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Hé Thanh Té.m va dung tac gid (2013) cling cho thﬁy
sy phét sinh & bt dinh trong mdi truomg long g
cho hiéu qua cao nhit sau 8 tuan nuéi cay, sinh khé1
r€ bat dink khi nuéi cay long lic ting 45,56 lan so
v3i ban déu, cao ghp 3 lan 50 v6i nudi cay ban rén va
cao gip 4 tn so vii nudi cdy rin.

Nguyén Héng Hoang erq]

Nhu vy, sy hinh thanh 1€ to sam Ngoc Lin
chuyen gen trong diéu kién méi truong long lic ﬁ
két qua 16t nhét wén tat ca cac chi tleu, phi hop
viée sinh truéng sinh khén 1€ tao ngunn vt ligu b
diu cho nuéi cdy r& sam Ngoc Linh trong hé
biorgactor & quy mé thuong mai.

Bang 7. Anh hurdng ciia eac didu kign moi inrdmg nudi cdy 1n kha nang sinh tnedmg ré to sam Ngoc Linh chuyén gen

Bidu kign nudi cdy :f"l':)' hegng tirol :f,'“:)‘ hrgng khd 3‘; ,'Lg:‘")ﬂ 8 Chidu dai rb em)
Rén 79.00b* 9,00¢ 7.00b 2,400
B4n rin 92,330 11,100 4,00b 257b
Léng tac 140,005 13,602 25,00a 4,37a

*Céc chit cér khdc nhau (a, b, c...) trong céc cot bidu didn sw khac nhau cb ¥ nghfa voi o = 0,05 trong phép thir Durcan

Hinh 4. R& to s4m Ngoc Linh chuydn gen phat sinh trén cac di&U kign nudi ciy {tir tréi sang phai: rén, ban rén, Idng Ic)

KET LUAN

Sir phat sinh cling nhu sinh truéng vi phat trién
cua rs to sam Ngoc Linh chuyén gen tét nhét khi
nudi cay trong d1du kién thi & nhiét dd 25°C trén méi
trudmg khosng SH bd sung 8 g/l agar, 50 g/l sucrose,
1 g/l than hoat tink vi pH mdi trudmg duoc didu
chinh dén khoang tir 5,8 dén 6,1.

Nuéi cy € to sim Nggc Linh chuyén gen trong
dlcu kién lnng la¢ cho hién qud vugt rd1 so voi nuul
chy trén moi trudmg thach truyén thong, sinh kh i
thu duge khd cao véi luong & nhidu. Day 14 tién dé
cho nudi cdy |hu nhdn sinh khéi rf sdm Ngoc Linh
trong céc hé théng bioreactor véi quy md thuong mai,
nhim muye tiéu chii déng tao ngudn . nguyén e
sach, han ché nhimg du lugng do chét diéu hoa sinh
trudng gy 1a, gép phin dem lai nhitng sin phim ap
1040 v 1ot cho sic khoe cha ngudi sit dung.

L cdm on: Nhdm tdc gid xin cam on de tai cdp
ahd nwGe: “Nghién ciru chuyén gen tao ré téc sim
Ngoc Linh (Panax vietnamensis Ha et Grushv,) lam
véf ligu cho nudi cdy bioreactor” da hé tro kinh phi
che ching (61 thuc hién nghién clou nay.

474

TAI LIEU THAM KHAOQ

L Tréin Binh (2005) Nghién céru ap dyng céng nghv B
dé tao cily chuyén gen ning cao siic chong chiu d8i véi gy
bénh vA ngoai canh bt Ig1. Bdo cdo Tdng két Khoa Iwc('@
KF thudt 3 tai KC.04.13: 9-15.

Lé Kim Cuong, Hoang Xuén Chién, Nguyén Ba Nam,
Trinh Thj Hwong, Duong Tén Nhurt (2012) Ank huéng cia
mit 5o ycu 8 lén kha ning ting sinh md sgo “xép" v
bude ddu nusi cdy huyln phu # bao sim Ngoc Linh
(Panax vietnamensis Ha et Grushv.). Tap chi Smh hos
34(3): 265-276.

L& Tén B, Nguyén Hiru HS, Nguyén Via Uyén (1997)
Chu trie vector plasmid mang gon khéng siu va img dyag
trong tao ciy trong chuyén gen théng qua vi kimin
Agrobacterivm tumefaciens. Béo cdo kér nghi khoa hoc
céng nghf. 345-350

Dong NT, Luan TC, Hueng NTT (2007) Ngoc Lish
ginseng and some medicinal plants belong to Ginseng
fawily. Sci Tech Pubi Hous: 109-119.

Dumas E, Monteuuis O (1995) In viro rootng of
micropropagated shoots from Juvenile and mature Pine
pinaster explants — influence of activated charcoal. Plan!
Cell Tiss Org Cult 40:231-235.



Tap chi Cong nghé Sirh hoc 12(3): 467-476, 2014

Duncan DB (1995) Multiple range and multiple F tests
Biometries 11: 1.5,

Flores HE, Vivanco JM, Loyola-Vargas VM (1999)
Radicle biochemistry: the brolegy of root-specific
metabolism. Trends Plant Sci 4: 220-226.

Hahn EJ, Kim YS, Yu KW, Joeng CS, Pack KY (2003)
Adventitious root cultures of Panax ginseng C.A. Meyer
and ginsenoside preoduction through large scale bioreactor
system. J Plant Biatechnof 5(1): 1-6.

Ho CH, Shanks JV (1992) Effects of initial medium pH on
growth and metabolism of Catharanthus roseus hairy root
cultures — A study with *'P and"’C NMR spectroscopy.
Biotechnof Lett 14(10): 959-96.

Halmes P, Si L, Green KD, Ford-Lloyd BV, Thomas NH
(1997) Drip tube technology for continuous culture of
hairy roots with integrated alkaloid extraction In Doran
PM, ed. Hairy roots: culture and application. Harwood
Academic Publisher, Amsterdam: 201-208.

Inomata 8, Yokoyama M, Gozu Y, Shimizu T, Yanagi M
(1993) Growth pattern and ginsenoside production of
Agrobacierium transformed Panax ginseng roots. Plant
Cell Repr 12: 681-686.

Kee-Yoeup P, Eun-Joo H (2000) Cylokmms, auxins and
activated charcoal affect and

Pifiol MT (2001) Ginsenoside production in different
phenotypes of Panax ginseng transformed roats.
Phytochemustry ST(3): 365371,

Mishra BN, Ranjan R (2008} Growth of hairy-root cultures
in various bioreactors for the preduction of secondary
‘metabolites. Biotech Appl Biochems 45(13: 1-10.

Duong Tin Nhyt (2011} Céng nghé sink hoc thuc vat,
tgp 3. Nxb Nong nghiép: 175-183

Ha Thy My Ngén, Trich Tl Huong, Nguyen B4 Nam, Lé
Kim Clmng, Nguyen Phite Huy, Vii Thj Hién, Vi Quéc
LuZn, Nguyén Hong Hodng, Ngb Thanh Tai, Nguyén Dinh
Khé1, Pham Bich Ngoc, Chu Hoang Hi, Duong Tén Nhut
(2013) Chuyén gen tao 1@ to sim Ngoc Linh ¢Panax
vietnamensis Ha et Grushv.) qua trung gian vi khuin
Agrobacterium rhizogenes. Tap chi Céng nghé Sink hoc
11(3): 479-486.

Pan MJ, Staden VJ (1998) The use of charcoal in in vitro
culture: review. J Plant Grow Reg 26. 155-163.

Schenk RU, Hildebrandt AC (1972} Medium and techmques
for inducton and growth of morocotyledonous and
dicotyledonous plant cell cultures. Can J Bot 50: 199-204.

Sim SJ, Chang HN (1997) Shikonin pmduc!mn by hary
root of Lithosp erythrorhizon in b with in

characteristics of shoot tip cultres of L|s|an!hus (Eustoma
grandifiorum Raf Shinn). In Viro Cell Dev Bio Plant
36(2): 128-132,

Khun §, Meorby J (1995) Investigation iato the role of
sucrose in potato: Estima mis ion mn vitro

situ In Doran PM, ed. Hairy roots culture and
app!tr:anons Harwood Academic Publisshers, Australia:
219-225

Skirvin RM, Chu MC, Mary L, Heather Y, Thomas F
(1986) Stability of tissue culture medium pH as a function

Ann Botany 75: 295-303.

Kim Y, Wyslouzil BE, Weathers PJ (2002) Secondary
metabolism of hairy root cultures in bi In Vitro

of g, ime and cultured plant material. Plant Cell
Rep 4:292-294.

Stivastava S, Srivastava AK (2007) Hairy root culture for

Cell Dev Biol Pian: 38 1-10.

Kochan E, Szyman’ska G Szymz:zyk P (2014) Effect of
sugar on is in hairy
root coltures of Panax guinguefolium cultivated in shake
flasks and nutrient sprinkie bioreactor. Acta Physiol Plant
35(3): 613-619.

Lee JG, Seeng ES, Goh EJ, Kim NY, Yu CY (2009)
Factors involved in masspropagation of ginseng (Panax
ginseng C.A. Meyer) using bioreactor system. J Korean
Soc Appl Biol Chem 52(5) 466-471.

Nguyén Dirc Lugng, L Thi Thiy Tién (2006) Céng nghé
té bdo Nxb Dai hoe Quéc gia Tp Hb Chi Munh' 357.

Mallol A, Cusidé MR, Palazén J, Bonfill M, Morales C,

of high value secondary metabolies. Crit
Rev onlech 27(1): 29-43,

Hé Thanh Tam, Nguy&n Ba Nam, Hoang Xudn Chién, L&
Kim Cuang, Ngé Thanh T, Nguyén Viét Cuimg, Nguyen
Phic Huy, Duong Tén Nhut (2013 TOI wu héa mot s3 yéu
18 mol wrrong va didn kiso nusi cay dén qua trinh tdi sich
& bt dinh sim Ngoc Linh {(Panax_viemamensis Ha et
Gmshv) H§i nghf Sink hoc todn quoc khu viec mién Nam
1dn shar 11,

Nguyén Quang Thach, Nguyén Thi Ly Anh, Pham Kim
Ngoc, Trin Vin Mmh, Nguyén Thi Phuong Thio (2609)
Ca 56 cong nghé sink hoc, tip 3 Cong nghé 16 bdo. Nxb
Gido dyc: 548.

Bl Trang V1§t (2002) Sink Iy thuec vit dai cwong, phdn {1
Phat trién. Nxb Bai hoe Quée gia Tp HCM: 328-329.

475



Nguyén Hong Hoang ergl

THE EFFECT OF MEDIUM COMPONENTS ON THE GROWTH OF TRANSGENIC
PANAX VIETNAMENSIS HAIRY ROOTS

Nguyen Hong Hoang', Trinh Thi ]Iuong‘, Le Kim Cuong', Vu Thi Hien’, Nguyen Ba Naml, Ngoyy
Phuc Huy', Vi Quoc Luan', Ha Thi My Ngan', Pham Bich Ngoc?, Chu Hoang Ha?, Duong Tan Nhuth

'Tay Nguyen Instituse for Screntific Research, Vietnam Academy of Science and Technology
Institute of Biotechnology, Vietnam Academy of Science and Technology,

SUMMARY

Production of valuable secondary metabolites using plant cell, tissuc and organ cultures generally
hampered by low productivity and residual growth regulators might affect on the safety of products and the
bealth of users. Hairy reots derived from in viro culture 1n 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 vigmamensis haity 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 1o
5.8 — 6 | 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 1%e (wiv)
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 oot lmes of Panax vietnamensis were collected based on different
morphological characteristics. These lines would be the good resources for bioreactor culture as well as studies
on oot biomass of Panax vietnamensis.

Keywords: Agrobacterium riuzogenes, hairy roots, medium comp Panax
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