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Study and forecast of land use changes
by Markov chain - CA and GIS in Phu Tho province
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Abstract

This study was conducted to apply Markov chain and GIS to predict land use changes in Phu Tho province until 2025.
The results were used to build land use change map of the period 2005-2015 for seven land use purposes, including
closed forest, medium forest, open forest, shrubs, water surface, residential land, unused land. In addition, the causes
of land use changes in this period were also analyzed to predict the land use trend until 2020 and 2025. The predicted
results showed that there were a lot of changes in land use types of Phu Tho province in 2025 compared to 2005 such
as the area of open forest increased by 13097.43 ha, the area of closed forest and medium forest decreased 8173.15 ha
and 5882.38 ha, respectively. The area of shrubs increased by 5382.71 ha, the water surface area decreased by
6378.6 ha. The area of construction land increased sharply 39318.04 ha. Meanwhile, the unused land area decreased
to only 37336.04 ha.
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TOM TAT

Ky thuét nuoi cdy mo té bao da va dang dugc Ging dung rong rai trong viéc duy tri, luu giti va phat trién céc loai
cay dugc liéu quan trong. Trong nghién ctu nay, cic mau giéng sdm Ngoc Linh, sdm Lai Chau, sim Va Diép va tam
thét hoang dugc tién hanh luu git bing cong nghé nudi cy mo té bao. Két qua da hoan thién dugc qua trinh luu git
bat ddu tii giai doan mo seo dén hinh thanh ciy con hoan chinh c¢6 khé néng sinh trudng t6t trong diéu kién in vitro.
Moéi truong MS + 0,5 mg/L 2,4-D thich hgp cho cam ting tao mo seo tli mo6 ch6i mam va MS + 1,0 mg/L 2,4-D thich
hgp cho cam ing tao md seo tii mo ¢t cdc mau sam nghién ctiu. Ty 1é phoi soma tao thanh cao nhat trén méi truong
MS + 1,0mg/L 2,4-D + 1mg/L NAA + 0,5mg/L TDZ trén mau sém Ngoc Linh, sdm Lai Chau va sam Vi Diép. Riéng
d6i v6i mau tam thét hoang néng d6 TDZ giam xuéng 0,3mg/L dat hiéu qua tao thanh phoi soma cao nhat. Moi
truong toi uu cho su ndy mam va phat trién ctia phoi thanh ciy con 1a MS + 0,5 mg/L NAA + 1,0 mg/L BA. Cay con
hoan chinh cdc méu sdm luu giti dugc nudi cdy trén moi trudng SH1/2 + 1,0 mg/L NAA + 0,2 mg/L BA + 0,2 g/L
than hoat tinh thich hgp cho sy sinh trudng va ra ré ctia ciy con véi ct micro.

T khéa: in vitro, nuodi cdy mo, sim Lai Chau, sim Ngoc Linh

1. PAT VAN PE

Hién nay & Viét Nam c6 4 loai thudc chi Panax
moc ty nhién va dang la daéi tugng bao ton, do la
sam Vi Diép (Panax bipinatifidus), tam that hoang
(P, stipuleanatus) phan b6 trén day Hoang Lién Son
(tinh Lao Cai); sdm Puxailaileng hay con goi sam
Lao dugc tim thdy 6 ving nti cao Phu Xai Lai Leng
thudc day Truong Son (tinh Nghé An) va loai sam
Viét Nam v6i tén goi phd bién la sam Ngoc Linh.
Sam Viét Nam (Panax vietnamensis Ha et Grushv.)
hién c6 3 tht: Sam Ngoc Linh - Panax vietnamensis

Ha et Grushv. var. vietnamensis, phan b6 ¢ Kon Tum
va Quang Nam; sam Lai Chéu - Panax vietnamensis
var. fuscidiscus, phan b6 & Lai Chau va sam Viét Nam
mdi 1a Panax vietnamensis var. Langbianensis phan
b6 & nui Lang Biang (Ldm Pong) (BO KH&CN,
2007; Nong Van Duy et al., 2016; Phan Ké Long va
ctv., 2014).

Hién nay cac loai sam Viét Nam trong tu nhién
ngay cang khan hi€ém do bi khai thac qua mtic va
dang diing trudc nguy co tuyét chling. Bén canh
cong viéc thu thap ngudn vat liéu ban dau phuc vu

' Vién D1 truyén Nong nghiép, VAAS; * Vién Khoa hoc ky thuit Nong Lam nghiép Tay Nguyén (WASI), VAAS
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nghién ctiu, moét trong nhiing cong viéc quan trong
can trién khai d6 1a luu gid, cht dong ngudn vat liéu
cho cac nghién ctu tiép theo, lau dai. Nuodi cdy mo
thuc vat, trong d6 nudi cdy phoéi soma la thanh cong
cu hitu hiéu cho viéc luu giti dai han. O Viét Nam,
mot s6 két qua nghién ctiu gan day da st dung thanh
cong ky thuat nhan phoi v tinh thong qua giai doan
mo seo d€ nhan nhanh sdm Ngoc Linh, sam Lai
Chau va sam Vi Diép (Mai Trudng va ctv., 2013; Lé
Hung Linh va ctv., 2017a, 2017b). Trong nghién ctiu
nay, qua trinh luu git in vitro cic mau sam Ngoc
Linh, sdim Lai Chau, sam Vi Diép va tam thit hoang
dugc tién hanh thdéng qua giai doan mé seo tu do
tao phoi vo tinh va nay mam tao cay con hoan chinh.

IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat Liéu nghién ctiu

Mau sam Ngoc Linh (P. vietnamensis var.
vietnamensis) thu thap tai cac vuon bao ton tai Quang
Nam va Kon Tum; miu sdm Lai Chéu thu thap tai
Lai Chau (P, vietnamensis var. fuscidiscus); mau sam
Vi Diép (Panax bipinatifidus) va mau tam thit hoang
(Panax stipuleanatus) thu thép tai Lao Cai.

2.2. Phuong phap nghién ctiu

2.2.1. Phuong phdp vo tring va chudn bi mau

Mau lam vt liéu dugc rtia sach so bd dudi voi
nudc chay 10 phat, sau dé dugc vo triung lan lugt bang
dung dich thiophanate methyl 0,7% va streptomycin
0,1% trong 20 phut, dung dich hypochlorite natri
1,5% trong 10 phut, dung dich ethylalcohol 70%
trong 1 phuat. Sau moéi lan cho qua dung dich vo
triing, mau vat liéu dugc rtia sach bang nudc cit vo
trung roi dé€ rdo nudc.
2.2.2. Méi truong dinh dudng va diéu kién nudi cdy

Moi trudng dinh dudng co ban MS va SH
dugc stt dung c6 bd sung thém 7 g/L agar, 30 g/L
sucrose va cac chét diéu tiét sinh truong gom
2,4-D (2,4 Dichorophenoxy axit axetic)) NAA
(Acid acetic naphthaLene), TDZ (Thidiazuron), BA
(Benzylaminopurine) va GA3 (Gibberellin). Moi
truong st dung dugc hép khi trung ¢ 121°C trong
20 phut, pH 5,8. Nhiét d6 phong nuoi ciy 21 - 23°C,
chu ki chiéu sang 12 - 14 gid/ngay, cuong do chiéu
sang 1800 - 2000 Lux.

2.2.3. Cdm ting tao mo seo

Cac lat cit mong té bao mod cu dugc nudi ciy
trén moi truéng MS co ban véi dai nong do 2,4-D

khac nhau (0,3; 0,5 1,0 mg/L). M6i truong MS
khong c6 chat diéu hoa sinh trudng dugce st dung
lam d6i chiing (PC) so sanh. Thi nghiém dugc thuc
hién v6i 3 1an nhic lai, mé6i 14n tuong Ging v6i 5 binh,
modi binh 5 miéng mau.
2.2.4. Tao mé seo c6 khd ndng sinh phoi

Mo seo ban dau dugc nuoi cdy trén moi trudng
MS ¢6 b6 sung 2,4-D véi néng do6 0,1 mg/L va
70 g/L dudng sucrose trong thoi gian 7 - 10 ngay &
diéu kién t6i, sau d6 chuyén sang diéu kién chiéu
sang 12 gio/ngay trong 4 tudn. Thi nghiém dugc
thuc hién véi 3 1an nhéc lai, mdi 14n tuong tGng véi
5 binh, mdi binh 5 miéng mau.
2.2.5. Cam iing tao va nhan phoi vé tinh

Mo seo c6 kha nang phat sinh phoi duge cay
chuyén sang méi trudng MS c6 ham lugng dudng
sucrose 30 g/L va bd sung dong thoi hodc riéng ré
chat diéu hoa sinh trudng 2,4-D (0,5 - 1,0 mg/L),
NAA (0,5 - 1,0 mg/L) va TDZ véi dai ndng d6 khac
nhau (0,1; 0,3; 0,5; 1,0 mg/L). Panh gia kha nidng
hinh thanh phéi soma sau 2 - 3 thang nudi cdy
khong chuyén. Thi nghiém dugc thuc hién vé6i 3 14n
nhic lai, mdi l4n tuong tng véi 5 binh, mdi binh
5 miéng mau.

2.2.6. Nay mdm phéi soma va phdt trién thanh ciy
con hoan chinh

Phoi soma dugc nuoi cdy trén moi trudng co ban
MS v6i nong do dudng t6i uu theo 8 cong thic thi
nghiém gdbm: MT1 - DC: MS; MT2: MS + 0,5 mg/L GA3;
MT3:MS +1,0mg/L GA3; MT4: MS + 3,0mg/L GA3;
MT5:MS +5,0mg/L GA3; MT6: MS + 1,0 mg/L NAA
+0,5mg/LBA;MT7:MS + 1,0 mg/LNAA + 1,0 mg/L BA;
va MT8: MS + 0,5 mg/L NAA + 1,0 mg/L BA. Thi
nghiém dugc thuc hién véi 3 14n nhéc lai, méi lan
tuong ting véi 5 binh, theo doi danh gia sau 6 tuan
nuoi céy.
2.3. Thoi gian va dia diém nghién ciu

Nghién ctiu dugc thuc hién tai B moén Sinh
hoc phan tti - Vién Di truyén Nong nghiép ti thang
01/2017 dén thang 02/2019.
III. KET QUA VA THAO LUAN
3.1. Két qua cam ung tao mo seo

Két qua cam tng tao mo seo tii md cu sam
Ngoc Linh trén ciac moéi truong dinh dudng MT1

(MS + 0,3 mg/L 2,4-D), MT2 (MS + 0,5 mg/L 2,4-D)
va MT3 (MS + 1,0 mg/L 2,4-D) dién ra tuong dai
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nhanh. Danh gia sau 5 tudn nudi cdy, ty 1¢ tao thanh
mo seo tii md cu cia mau sdm Ngoc Linh trén ba
moi trudong nghién ctu dao dong trong khoang
62,5 - 87,5% va 80,0 - 100,0% d6i v6i md chéi mam
(Bang 1). Biéu nay cho thdy té bao & cac mo cang tré
héa thi cang dé cam ting tao thanh mo seo.

Bang 1. Anh huong cua chit 2,4-D
dén sy tao thanh mo seo & cay sam Ngoc Linh

TB tylé
. tao thanh
Cong Moi truong mé seo (%) Pic
thuc nudi cdy —— diém
. Choi
Ci .
mdm
bC MS 0,0 0,0 |Khongco
MT1 MS+0,3mg/L24-D 625 90,0 C4mau
MT2 MS +0,5mg/L24-D 750 100,0 vang
MT3 MS+1,0mg/L24-D 87,5 80,0 nhatx6p
LSD, s 1,03 1,02 -

Két qua cho thdy, moi truong MS + 0,5 mg/L
2,4-D thich hgp cho cam ting tao mo seo tti mo choi
mam va noéng d6 1,0 mg/L 2,4-D thich hgp cho cam
tng tao mo seo tii mo ct sam Ngoc Linh. Tuong tu,
ty1é tao thanh mo seo tit mau cti ctia cay sdm Vi Diép
trén moi trudng c6 nén dinh duéng co ban MS ¢6 bé
sung 1 mg/L 2,4-D c6 ty 1é tao mo seo dat 100,0%.

Ty 1é tao thanh mo seo & ciy tam thit hoang cho
ty 16 mo seo tli 77,8-100% tui mau ld va 66,7 - 94,4%
ti mau cu. Ty 1é mo seo cao nhat déu trén moi trudng
MS + 1,0 mg/L 2,4-D (94,4 va 100%). Khi mdi truong
nuoi cdy giam nong do 2,4-D, Ty 1é mo seo tao thanh
giam & ca hai truong hgp mé 14 va mo cu.

Thi nghiém tién hanh trén mau mé chdéi mam
cta cay sam Lai Chau cho thay, trén moi trudng
MS + 0,5 mg/L 2,4-D sau 5 tudn nuoéi cdy 100% s6
mau mod choi sdm Lai Chau phan héa thanh mé seo.
Dbiéu nay ching to chit 2,4-D & nong d6 0,5mg/L
thich hgp cho tao thanh mo seo ti t€ bao md choi
mam cua cac loai sdm Viét ndi chung. Nong do
2,4-D tanglén dén 1 mg/L thich hop khi st dung mo
la va mo ca d€ vao mau.

3.2. Két qua cam ting tao phdi vo tinh

Trong nghién ctiu nay, dé€ tai tién hanh nudi ciy
mo seo ban d4u trén moi truéng MS c6 ham lugng
duodng cao (70 g/L) va giam noéng do 2,4-D dén
0,1 mg/L. Két qua sau 7 - 10 ngay nuoi cdy & trong toi
va 4 tudn ¢ diéu kién chiéu sang 12 - 14 gio/ngay thu
dugc mo seo c6 kha nang sinh phoi (Hinh 1).
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Hinh 1. M6 seo ¢6 kha nang sinh phdéi saim Ngoc Linh

3.3. Két qua nghién ciu tao phdi vo tinh

Theo doi va danh gia thi nghiém nhén thdy, qua
trinh hinh thanh phéi v6 tinh & sam Ngoc Linh,
sam Lai Chéau va sam Va Diép dugc bat dau tu
tudn tht 8 - 12 tuy thudc vao moi trudng nuodi cay.
Moi trudng c6 b sung riéng ré 2,4-D (0,5 mg/L),
NAA (0,5 mg/L) hoac TDZ (0,1 - 1,0 mg/L) két hgp
v6i 0,5 mg/L 2,4-D déu khong c6 kha nang cam
ung tao thanh phoi vo tinh ma chi thdy su phat
trién manh cta md seo, dic biét trén mdi trudng
MS+0,5 mg/L 2,4-D + 0,3 mg/L TDZ. Theo két qua
nghién ctiu ctia Duong Tan Nhut va cong tdc vién
(2012), moi truong c6 bs sung 2 mg/L NAA thich
hgp cho viéc tao phoi soma sam Ngoc Linh sau
8 tudn nudi ciy & trong t6i. Mot nghién ctiu khac ctia
Mai Truong va cong tac vién (2013) cho thiy sam
Ngoc Linh ciing tao phéi soma (m6 phéi) trong méi
trudng MS bd sung 1,0 mg/L 2,4-D, 1 mg/L NAA,
0,2 mg/L Kinetin va 10% nudéc ditia. Bén canh do,
Zhang va cOng tac vién (2014) da chi ra rang, chat
2,4-D & nong d6 0,5 mg/L rat thich hop trong cam
tng tao phoi & cady sam Panax notoginseng va sam
Han Quéc Panax ginseng. Diéu nay cho thay su khac
biét vé loai ciing 1a moét nguyén nhan dan dén kha
ndng cam ing tao phoi vo6 tinh khac nhau.

Két qua & bang 2 cho théy, phoi vo tinh dugc
hinh thanh & cac moi trudng ¢ b sung dong thoi
0,5 mg/L NAA va TDZ; hodc 1,0 mg/L 2,4-D va
1,0 mg/L NAA; hoac 1,0 mg/L 2,4-D, 1,0 mg/L NAA
va TDZ. Tuy nhién, thoi gian va ty 1¢ phoi vo tinh
dugc tao thanh lai khdc biét gitia cdc moi trudng
nudi cdy. D6i véi moi trudng nudi cdy chi bé sung
1 mg/L 2,4-D va 1,0 mg/L NAA thi qua trinh phat
sinh phoi dién ra tuong d6i chdm (12 tuén) véi ty 1é
phoi vo tinh dugc tao thanh dat 35% va s6 Iugng phoi
trung binh trén mot mau cdy dat 12,2 phoi. Trong
khi d6, & méi trudng c6 b6 sung TDZ qud trinh phat
sinh phoi dién ra sém hon (8 tuén) va ty 1é tao thanh
phoi cang nhu s6 lugng phdi trén mot mau ciy
déu cao hon. Mai truong dugc bé sung dong thoi
1,0 mg/L 2,4-D; 1,0 mg/L NAA va 0,5 mg/L TDZ cé
ty 1é phét sinh phdi cao nhat, dat 95,0%.
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Bang 2. Anh huéng ctia 2,4-D, NAA va TDZ
dén sy tao thanh phoi vo tinh ti mé seo
6 kha nang sinh phoi sam Ngoc Linh

. Tyléphéi TBso
Cytokinin yr ) i phoi vé
Auxin mg/L dugctao | tinh/mé
thanh (%) seo
0 0 0
0,1 45,0 12,6
0,5 mg/L NAA 0,3 80,0 18,5
0,5 50,0 16,3
1,0 20,0 12,1
0 35,0 12,2
1,0 mg/L 2,4-D + = >0 16
,Um S
1o rﬁ /L NAA 0,3 85,0 17,5
0,5 95,0 20,1
1,0 45,0 10,7
LSD, 5 1,88 0,46

Két qua cam ting tao phdi v tinh tit mo seo tam
that hoang cho thdy sy anh hudng tich cyc ctia chat
TDZ t6i ty 1é cAm ting tao thanh phoi va s6 lugng
phoi/mau (Hinh 2). Tuy nhién, khi néng d6 TDZ
bd sung vao moi trudng 16n hon 0,3 mg/L thi ty
1é nay bit dau giam. Moi trudng t6t nhit dé cam
ung tao phoi vo tinh ti md seo tam thit hoang
1a MS + 1,0 mg/L 2,4-D + 1,0 mg/L NAA + 0,3 mg/L
TDZ. Két qua nay khac véi két qua khi nghién ctiu
trén mau sam Ngoc Linh, sam Vi Diép va sdm
Lai Chau (mdi truong t6i uu la 1,0 mg/L 2,4-D +
1,0 mg/L NAA + 0,5 mg/L TDZ). Diéu nay cang
khéng dinh ro, d6i v6i cdc loai khac nhau moéi trudng
cam tng tao phoi vo tinh dugc st dung la khac
nhau. Sau khi hinh thanh, pho6i v6 tinh so cdp phat
trién thanh phoi thi cip va dugc nhén véi s6 lugng
16n trén moi trudng MS c6 b sung 1 mg/L NAA
va 0,5 mg/L BA.

Hinh 2. Phoéi v6 tinh tam that hoang tao tit mo6 seo ¢ kha nang sinh phoi

3.4. Giai doan t6i wu héa mdi truong dinh dudng
phat sinh hinh thai ca micro, ré va la cac mau
giong sam trong qua trinh luu git in vitro

DéE t8i uu sy phat trién ctia phoi thanh cdy con
hoan chinh, thi nghiém tién hanh nghién cttu anh
huodng ctia chat GA3, NAA, va BA dén kha nang nay
mam ctia phoi thanh cdy con in vitro v6i ctt micro
(ctt mini). Panh gia ty 1é ndy mam va phét trién cta
phoi thanh cay con sau 6 tuin nudi cdy, két qua thu
dugc dugc trinh bay & bang 3.

Phan tich két qua & bang 3 cho thay, tit cd moi
trudng nudi cdy cé b sung chét diéu tiét sinh trudng
GA3, NAA va BA déu cho ty ¢ phéi ndy mdm cao
hon so v6i MT1-DC (khong c6 chat diéu tiét sinh
trudng). Tuy nhién, dic diém phat trién cta cac cay
con in vitro & cac moi trudng nay lai tuy thudc vao
loai va nong do chat diéu tiét sinh trudng st dung.

Tu bang 3 c6 thé thdy rang, tit ca cong thuc chira
GA3 (MT2, MT3, MT4, va MT5) déu cho phoi nay

mam thanh céy con v6i than 14 phat trién manh
nhung lai khong ¢d ct micro. Diéu d6 chiing to, doi
vGi cdy sdm Ngoc Linh chat diéu tiét sinh trudng
GA3 khi sti dung don 1é trong mdi trudng nudi ciy
chi c¢6 tac dung khich thich sy ndy mam ctia phéi vo
tinh. Két qua nay tuong tu véi két qua nghién ctiu
ctua Zhang va codng tac vién (2014) trén ddéi tugng
sam Han Qudc. Bén canh do, & cac cong thic thi
nghiém con lai (MT6, MT7 va MT8) déu c6 phoi nay
mam thanh ciy con sinh trudng phat trién tét véi
cu micro dugc tao thanh (hinh 3), dac biét  MT8
(MS + 1,0 mg/L BA va 0,5 mg/L NAA) c6 ty 1é phoi
nay mam chuyén thanh cay con véi ctt micro cao
nhit dat 89% . Day la dic di€ém rat quan trong quyét
dinh sy phat trién cta ct & giai doan ti€p theo ciing
nhu ty 1¢ sOng sot clia cay in vitro & giai doan vuon
uom. Nhu véy, trong trudng hgp nay chat diéu tiét
sinh trudéng BA va NAA & n6ng d6 nhat dinh c6 tac
dung khong chi kich thich sy ndy mam ctia phéi ma
con giup céy con phat trién tao clt micro.
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Bang 3. Anh hudng ciia GA3, NAA va BA dén sy ndy mam
ctia phoi thanh cay con in vitro véi ci micro sém Ngoc Linh

Ty 1é phoi nay
Cong e A mam thanh cay Pic diém cua cay con
thuc Mo truGng nuoi cdy con in vitro sau 6 in vitro
tudn nuoi cdy (%)
MT1-BC SH 26,5 Céy phat trién cham, khong c6 ¢t micro
MT2 | MS+ 0,5 mg/L GA3 31,0 Czliy phat trién thén 14, khong tao ct
micro
MT3 | MS+ 1,0 mg/L GA3 38,5 Ca.ly phat trién thén 14, khong tao ct
micro
MT4 | MS+ 3,0 mg/L GA3 51,5 Czliy phat trién théan 14, khong tao ct
micro
MT5 | MS+ 50 mg/L GA3 88,0 Ca'ly phat trién than 14, khong tao ct
micro
MT6 | MS+ 1,0 mg/LNAA + 0,5 mg/L BA 60,5 Cay phat trién véi ¢t micro
MT7 | MS+ 1,0 mg/L NAA + 1,0 mg/L BA 45,5 Cay phat trién véi ¢t micro
MT8 | MS+ 0,5 mg/L NAA + 1,0 mg/L BA 89,0 Céy phat trién t6t v6i ¢ micro
LSD, 0,39 -

Dbénh gid ty 1é ndy mam va phdt trién cta phdi
thanh cay con sau 6 tudn nudi cdly trén hai d6i tugng
sam Vi Diép, tam thét hoang va sdm Lai Chéau, két
qua thu dugc tuong tu nhu trén sam Ngoc Linh. Két
quéd nghién ctiu khing dinh, su két hgp gitia BA va
NAA theo ty 1¢ 1 mg/L : 0,5 mg/L dat hiéu qua cao
nhat cho sy ndy mam phoi va hinh thanh ct micro.
Cu thé, moi truong MS + 1,0 mg/L BA va 0,5 mg/L
NAA ty 1é phoi ndy mam chuyén thanh cay con véi
¢l micro cao nhat dat 88,5% & sam Vi Diép, 89,5%
& tam that hoang va 90% & sam Lai Chau (Hinh 3).

Hinh 3. Su phat ndy mam cta phdi thanh céy con
Vv6i ¢l micro cay sam Lai Chau
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Tém lai, moi trudng téi vu cho sy ndy mam cta
phoi vo tinh phat trién thanh ciy con in vitro c6 ct
micro & ca 4 mau sam nghién ctiu la MS + 0,5 mg/L
NAA + 1,0 mg/L BA. Cay con hoan chinh cdc mau
sam luu gitt dugc nudi cdy trén moi truong SH1/2
+ 1,0 mg/L NAA + 0,2 mg/L BA + 0,2 g/L than hoat
tinh thich hgp cho su sinh trudng va ra ré caa cay
con vGi ci micro (Hinh 4).

Hinh 4. Cay sam Ngoc Linh in vitro hoan chinh véi ré,
ct micro, than 14 trén moi truong dinh dudng t6i uu

IV. KET LUAN VA DE NGHI

Qua trinh luu gili cdc mau giéng sam Viét Nam
nghién ctiu da dugc hoan thién bang cong nghé nuoi
cdy mo t€ bao thuc vat. M6i truong MS + 0,5 mg/L
2,4-D thich hgp cho cam ting tao mo seo tit mo choéi
mam va MS + 1,0 mg/L 2,4-D thich hgp cho cam
Ung tao mo seo tii mo ¢t cac mau sam Viét. Ty 1é
phoi soma tao thanh cao nhét trén moi truong MS +
1,0 mg/L 2,4-D + 1 mg/L NAA + 0,5 mg/L TDZ trén
mau sam Ngoc Linh, sdm Lai Chéau va sam Vi Diép.
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Riéng d6i véi mau tam that hoang moi trudng MS +
1,0 mg/L 2,4-D + 1 mg/L NAA + 0,3 mg/L dat hiéu
qua tao thanh phoi soma cao nhat. Mo6i trudng toi
uu cho sy ndy mam va phat trién ctia phoi thanh cay
con la MS + 0,5 mg/L NAA + 1,0 mg/L BA. Cay con
hoan chinh cdc mau sam luu git dugc nudi cy trén
moi trudng SH1/2 + 1,0 mg/L NAA + 0,2 mg/L BA +
0,2 g/L than hoat tinh thich hgp cho sy sinh trudng
va ra ré ctia cay con véi ct micro. Cac mau giong
sam nghién ctiu dugc luu gitt 6 dang phoi vo tinh va
cay con hoan chinh tti d6 chtt dong nguodn vit liéu
cho cac nghién ctiu ti€p theo trong tuong lai.
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Maintenance of Vietnamese ginseng samples by plant cell culture technology
Khuat Thi Mai Luong, Le Ha Minh, Dinh Van Phe, Le Hung Linh

Abstract

Tissue cuture techniques have been widely used in the maintenance and development of important medicinal plants.
At the present, Vietnamese wild ginsengs are at risk from over exploitation, which needs to be conserved. In this
study, Ngoc Linh ginseng, Lai Chau ginseng, Panax bipinatifidus and Panax stipuleanatus samples were maintained
by cell culture technology. The maintaining process was completed from callus stage to plant regeneration with good
growth ability during in vitro. The medium MS + 0.5 mg/L 2.4-D was suitable for callus induction from rhizome
and MS + 1 mg/L 2.4-D was suitable for callus induction from root of Vietnamese ginseng. The highest frequency of
somatic embryo was generated on MS + 1 mg/L 2.4-D + 1 mg/L NAA + 0.5 mg/L TDZ from Ngoc Linh ginseng, Lai
Chau ginseng, Panax bipinatifidus. The highest frequency of somatic embryo from Panax stipuleanatus was generated
on medium MS + 1 mg/L 2.4-D + 1 mg/L NAA + with 0.3 mg/L TDZ. The optimal medium for germination embryos
into plantlet was MS + 0.5 mg/L NAA + 1 mg/L BA. The medium SH1/2 + 1 mg/L NAA + 0.2 mg/L BA + 0.2 g/L with
active charcoal was suitable for the in vitro growth of plantlets.

Keywords: in vitro, Lai Chau ginseng, Ngoc Linh ginseng, tissue culture
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SANG LOC VA NHAN NHANH SINH KHOI RE TOC SAM NGQC LINH
TREN BIOREACTOR 20 LIT TRONG SAN XUAT QUY MO LON
Ha Thi Loan', Lam Vy Nguyén',
Tran Nguyén Lé Quyén', Huynh Hitu btic', Duong Hoa Xo'

TOM TAT

S4m Ngoc Linh la mot loai thuc vét dac hiu, quy hiém ctia Viét Nam, dong thoi 1a mot trong nhiing loai sém c6
ham lugng saponin nhiéu nhat so véi cc loai khac ctia chi Panax. Nhiam muc tiéu khai thac mot cach c¢6 hiéu qua
mot s6 dugc chat co gia tri cao trong sém Ngoc Linh thong qua nuoi sinh khoi ré toc, 10 dong ré téc Sam Ngoc Linh
¢6 trién vong dugc tién hanh danh gid; sau d6 thiét 14p di€u kién nhan sinh khéi thich hgp cho dong dugc chon loc
trén bioreactor 20 lit. Két qué danh gid, phan tich cdc dong ré téc sim Ngoc Linh sau 90 ngay nudi cdy cho thdy tét
ca cac dong diéu c6 tang sinh khoi va ¢ kha ndng tich lay saponin. Trong d6, cac dong 0, 2, 4, 6, 8, A dat sinh khéi
11,4 - 12,6 g/binh cao hon cac dong con lai; cac dong 0, 4, 5, 8, 33 tich ldy saponin cao dat 3,2 - 3,7 mg/g. Tu cac
két qua trén, dong ré toc s6 8 dugc chon loc tién hanh phén tich cdc saponin thanh phén dat tuong tu sdm Ngoc
Linh ngoai tu nhién nhu Rgl 0,73 mg/g, MR2 0,032 mg/g, VR17,320 mg/g, Rb1 0,034 mg/g, Rd 0,002 mg/g. Két qua
danh gia cac thong sd vé thé tich mai trudng nuoi cdy va thoi gian bd sung mai trudng vao bioreactor 20 lit cho thdy
thé tich moi trudng 10 lit thich hgp d€ nudi cdy ré téc sam Ngoc Linh. Ngoai ra, viéc stii dung thé tich méi trudng
ban dau la 6 lit va sau khi nu6i cdy 20 ngay b sung thém 4 lit moéi truong gitap cai thién ca sinh khoi (hé sé nhan

12,5 14n) va ham lugng saponin téng s6 bang 12,27%.

T khoa: Bioreactor, Sam Ngoc Linh, saponins, nudi cfy ré téc

1. DAT VAN BE

Sam Ngoc Linh con dugc goi la sam Viét Nam,
sam Khu 5 hay la cay Thu6c Gidu, c6 tén khoa hocla
Panax vietnamensis Ha et Grushv., moc tap trung &
chan nuti Ngoc Linh cao 2.578 m (thu¢c dia phan
hai tinh Quang Nam va Kon Tum), do d6 ma loai
sam nay dugc dat tén 1a sam Ngoc Linh. Sdm Ngoc
Linh tré thanh loai quy hiém béi n6 chtta mot s6
hoat chét c6 gia tri vé mat dugc hoc. Sam Ngoc Linh
la mot trong nhiing loai sim c6 ham lugng saponin
nhiéu nhét so vi cacloai khac ctia chi Panax trén thé
giGi va c6 lugng saponin khung dammaran cao nhat
(khoang 12 - 15% t8ng lugng saponin). O sim Ngoc
Linh, lugng saponin ocotillol vugt tréi so véi nhiing
loai sdm cung chi Panax nhu majonoside-R2, thudc
nhdm saponin ¢é cdu tric mach nhanh ocotillol tao
nén hoat tinh ddc httu ctia nhan sdm Viét Nam. Theo
két qua nghién ctiu ctia Nguyén Minh Ptic va cong tac
vién (1993), Vo Duy Huén (2001), Tr4n Lé Quan va
cong tac vién (2001), Nguyén Thugng Dong va cong
tac vién (2007), trong than ré ctia sdm Ngoc Linh
chtta hon 52 hoat chét saponin (ginsenoside), trong
d6 c6 26 hop chit cé cdu tric hod hoc da biét va 26
saponin c6 cdu tric méi khéng c6 trong cac loai nhan
sam khac dugc dat tén la vina-ginsenoside-R1-R24.
Sam Ngoc Linh dic biét chtia chit majonoside-R2,
day 1a saponin nhém ocotillol chiém hon nta téng
s6 ham lugng saponin ctia sam Ngoc Linh va la
nhém chat c6 tic dung quyét dinh dén chét lugng
loai sam Viét (Nguyén Minh Dtc va ctv., 1993;

Tran Lé Quan va ctv., 2001). Cing theo nhom tac gia
nay, than ct sdm c6 chtia cac hgp chit polyacetylen,
trong d6 7 hop chat polyacetylen dugc phan lap &
phén doan it phan cuc va 5 hgp chat da dugce xac dinh
cdu truc. Ngoai ra, trong sam Ngoc Linh con chtia
17 thanh phén acid béo, 18 acid amin, 20 nguyén t6 vi
lugng va cic hop chét sterol cu thé 1a -sitosterol va
daucosterin (B-sitosteryl-3-o-p-D-glucopyranosid)
(B4 Huy Bich va ctv., 2004). Trong cti va ré sam con
chtia cac hgp chit glucid nhu duong tu do, dudng toan
phan, tinh du, vitamin C (Nguyén Thugng Dong
va ctv., 2007).

Hién nay trén thé giéi da c6 nhiéu nghién ctu
tung dung hé théng nudi cdy bioreactor trong san
xudt sinh khdi ré téc trén doi tugng la sam Triéu tién
(Dewir et al., 2010; Mallol et al., 2001; Jung et al.,
2006; Jeong et al., 2002). Trong cac nghién ctiu nay,
cac dong ré toc dugc tao ra va sang loc nham tim ra
cac dong t6i uu, sau d6 dugc tién hanh nuoi cay trén
cac hé thong bioreactor khac nhau nhim muc tiéu
thu dugc sinh khéi cao nhét. O Viét Nam, mot s&
nghién ctiu vé chuyén gen tao ré téc sam hay nuoéi
cdy ré toc (Nguyén Thi Liéu va ctv., 2011) da dugc
thuc hién va bu6c dau da thuc hién viéc nhan sinh
khoi (Trinh Thi Huong va ctv., 2016). Tuy nhién,
hién nay trong nudc chua cé nghién ctiu thuc hién
mot quy trinh hoan thién tu viéc sang loc va danh
gid cac dong ré téc dén viéc nuodi cdy nhén sinh khéi
ré toc theo tiing gian doan va tién t6i san xudt trén
bioreactor thé tich 16n (20 lit) nham muc tiéu san

'Trung tam Cong nghé Sinh hoc TP. H6 Chi Minh
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