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NGHIEN cUU TONG QUAN NHAN GIONG
CAY SAM NGOC LINH (Panax vietnamensis Ha et Grush.)
TRONG BIEU KIEN IN VITRO
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IVién Duoc liéu
*Vién Cay lwong thwc va cdy thirc pham

TOM TAT
Sam ngoc linh (Panax vietnamensis, Ha et Grushv), thuoc ho Nhan sam
(Araliaceae) la loai cay dac hiru va quy hiém & Viét Nam, c6 tic dung chéng
stress vat 1y, tam ly, tram cam, kich thich hé mién dich, chong oxy hoa, ldo
hoa... Vi vay phat trién va bao tén ngudn gen de cung cép cho nganh dugc
dong vai tro quan trong trong chién luwoc phat trién cua quéc gia ndi chung va
nganh noéng nghiép, y hoc noi riéng. Muc tiéu cua bai bao nay dé tong quat lai
Tir khéa: M phan cac két qua nghién ctru vé nhan giéng cay Sam ngoc linh bang phuong phép in
vitro trong ng dung céng nghé nudi ciy mé té bao tao ngudn dugce lidu qui va
¢6 dinh hudng phat trién duoc liéu Sam ngoc linh trong trong lai. Mac du, mot
vai nghién ctru v& Sam ngoc linh phat trién tir thap nién 90 nhu ing dung cong
nghé sinh hoc trong nhén gidng tao nguon duoc li¢u Sam ngoc linh thong qua
nuoi cay mo seo, phdi vo tinh, nudi cay sinh kh01 chdi, 14, r€ va cu...gop phén
mang lai thanh c6ng déng ké cho viéc phat trién tao nguon cdy gidng, duy tri
va bao ton loai sdm quy hiém & Viét Nam d dwoc cong bd bsi cac nha khoa
hoc trong va ngoai nude. Tuy nhién, gap mot 56 kho khin trong giai doan huén
luyén, phat trién cay con ngoai vudn wom, va ham lugng saponin cua cdy nudi
cay in vitro hi€u qua thip hon so v6i sam tir nhién. Nhitng két qua tong quan
nay dé 1am co s& cho cac nghién ctru trong tuong lai.

sinh, mo seo, nhan
gidng, ré bt dinh,
Sam ngoc linh

Research overview of Panax vietnamensis (Panax vietnamensis Ha et
Grush.) in vitro condition

Panax vietnamensis is a species of the ginseng genus, and is an endemic,
valuable and rare plant species in Vietnam. This species is medicial propreties
and the effect of anti stress, physics, mentality, depression and stimulating
immune system, antioxidant and aging, etc. Therefore, the development and
conservation of genetic resources to provide the pharmaceutical industry have
played an important roles in the development strategy of Vietnam in general
and agriculture, medicine in particular. The objective of this paper was to
review the research results of Ngoc Linh ginseng by the application of tissue
X i culture technology to create precious medicinal herbs and to orientate
vietnamensis, development for Ngoc Linh ginseng in the future. Although some studies on
propagation Ngoc Linh ginseng have been developed since the 1990s such as the
application of biotechnology in propagation of Ngoc Linh ginseng through the
culture of callus, cloned embryos, biomass, shoot, leaf, roots and tubers. The
scientists in nation and the world have publicated and contributed to the
significant success for the development of seedling production, maintaining
and conservation the valuable and rare ginseng in Vietnam. However, there are
some difficulties in the stage of seedlings in the nursery, and the saponin
content of in vitro cultivated plants is less effective than natural ginseng. This
result is the reasons for further research in the future.

Keywords: Meristem,
callus, indefinate
roots, Panax
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Sam ngoc linh (Panax vietnamensis Ha et
Grushv.) duoc biét dén nhu mot loai thao
duge, mot loai cdy thudc dic hitu cua Viét
Nam va 1a mot ngudn gen quy hiém co gia tri
rit cao duoc xép ngang hang vdi cac loai sam
quy trén thé gidi, boi 1& trong Sadm ngoc linh
c6 ham luong saponin kha cao, dac biét la
nhém dammaran véi cac hop chét saponoside
dai dién chinh 1a MR2, Rbl va Rgl (Tran
Cong Luan, 2003; Nguyén Thi Liéu et al.,
2011). Tuy nhién, Sdm ngoc linh c6 thoi gian
sinh truong dai, pham vi phan bd hep va bi
khai thac qua muc nén khong du dap ung nhu
cau cung cp nguyén lidu cho cac nganh dugc
liéu, my pham, thyc pham chtc ning...

O Viét Nam, bén canh dau tu nhan giéng bang
phuong phép truyén thdng, da c6 nhiéu két qua
nghién cu vé nhan gidng, sinh khbi bing
phuong phap cong nghé sinh hoc cling da
dugc khuyén cao. Két qua nudi cay sinh khoi
& bat dinh ciing dugc xem nhu la phuong
phap hiéu qua cho viéc san xuat sinh khdi vi
chung sinh truéng nhanh va san xuat hop chat
6n dinh (Asaka et al., 1993). Sam ngoc linh 13
loai cay tir lau da dugc dé cap va phat trién tao
ngudn gidng véi hai hinh thirc cht yéu 1a nhan
giong tir hat va tao gidng tir ddu mam (than ré
ngam). Tuy nhién, hat giéng chi thu dugc &
ciy tir 4 nam tudi tro 1én, ngudn gidng bi anh
hudng cia nhiéu yéu td nhu thoi tiét, dong vat
an (hat) ty 1& nay mam binh thuong chi dat 50

- 60%, tham chi co6 khi chi dat 20 - 30%, do do
gia thanh cay cao (Vi Thi Hién et al., 2014;
Nguyén Thanh Binh va Nguyén Ngoc Duy,
1996). Viéc sir dung ddu mam lam gidng giy
lang phi nhiéu vé ngudn duoc lidu. Tac gia
Nguyén Hiru H6 (2013) dd nghién ciru xay
dung cong nghé san xuat sinh khi té bao va ré
Sam ngoc linh in vitro dua ra mot s6 két qua
dang ghi nhan vé k¥ thuat nudi nhan mo phoi
gop phan tao chudi gia tri nghién ctru vé Sam
ngoc linh.

Pén nay di c6 kha nhiéu nghién ciru vé viéc
sir dung cac phuong phap nhan gidng cdy Sam
ngoc linh. Vi vy muc tiéu cua bai viét nay
nham tom tat lai cic két qua nghién ctru vé
nhan giéng cay Sam ngoc linh dé ban doc co
thé tham khao va co cai nhin bao quat vé cay
trong quy hiém nay.

II. NUOI CAY MO PHAN SINH

Mo phén sinh ciu tao boi nhitng té bao non
chua phan hoa, vach mong bang cellulose,
khong c6 du trit dinh dudng, xép xit vao nhau,
khong dé ho nhimg khoang gian bao, cac té
bao d6 phan chia rit nhanh dé tao thanh cac
mo khac (Hoang Minh Tén et al., 2006). D6i
v6i Sam ngoc linh, viéc nudi cdy mo phan sinh
bang nhiéu hinh thirc khac nhau nhu mé phéan
sinh 14, than ré va ct. Céac loai mo phan sinh
nay thé hién trong méi trudng nghién ciru ciing
nhu cac cong trinh nghién ctru khac nhau va
dugc thé hién trong bang 1:

Bang 1. Tong hop cong trinh nghién ciru trude day

Loaim6 | Méi Chét diéu hoa i Céng trinh
phéan truwong . N Ket qua dat dwoc DO
R X sinh trwdng nghién ciru
sinh co ban
1.0 mg/l 2,4D + 0.2 . . £ A
MS mg/l TDZ Cho ty Ié tang sinh khdi mb seo
. SH 1mg/l BA + 1mg/I’ NAA S6 chdi tai sinh md seo cao nhat Dwong Tan Nhut
Cu + 2g/l than hoat tinh
etal., 2010a
1mg/l BA + 0.5 mgl/l
% MS |NAA + 50 g sucrose + | Tang trwéng chdi
2g/l than hoat tinh

27




Tap chi KHLN 2017

Lwong Thi Hoan et al., 2017(4)

Loaim6 | Méi Chét diéu hoa f Céng trinh
phan trwong . 2 Ket qua dat dwoc A
. 2 sinh trwdng nghién clru
sinh co’ ban
1,0 mg/l 2,4D + 0,2 bz e .
1 , ; ,
MS Y2 mg/l TDZ Callus c6 kha nang tang sinh nhanh
o Duwong Tan Nhuyt
Lava 1,0 mg/l BA + 0,5 mg/l ot al.. 2010b
cubng 14 MS NAA + 30 g/l sucrose + |Callus tai sinh chdi va chdi tang trwédng nhanh ’
1,0 g/l than hoat tinh
SH 3,0 mg/l NAA Callus tai sinh ré va ré ting sinh nhanh
Choicay | g, :HO/FE/Q T /;g\ +/|2'0 Tao ¢ thanh cang trong phon Hoang Xuén Chién
tir In vitro g g ; g frong phong etal, 2011
sucrose
MS 1mg/l 2,4D lewh thanh morseo vamreibat dinh tot hinh ) )
ci thanh sau 2 thang nubi cay Nguy&n Thi Liéu
Hinh thanh va phat trién r& bét dinh ciing nhw etal., 2011.
B5 5mg/l IBA “ . £z, 0L s
sw tang sinh khoi rat kha quan
1,0mg/l 2,4D + 0,2mg/|
RE MS Kin + 0,5 mg/l NAA + [ Tan sb cao vé sy phat trién phoi dat (93,3% Nhut, D.T.
0,1mM + 300mg/l va 86,7%) etal., 2012.
CsHgNO>
Loai m4u thich hop 1a mau 14, kha nang tai
sinh ré bt dinh tlr m4u I4. Kich thich sy phat
3 cud 5mg/l IAA i&n réd va 5 i cla ma
Le’a, CL’Jon‘g tr’le‘n ré va ‘su’ tang Frorlg Iu’cy’ng twoi cu:fa.mau Trinh Thi Huong
1a, cuva SH 5mg/l IBA la Ia IBA va NAA c6 hiéu qua hon so vai IAA. ot al. 2012
mo seo 3mg/l NAA Ty lé phat sinh r& & méi trweng c6 bd sung v
IBA va NAA khong c6 su khac biét nhau va
déu dat 100%
Cho kha nang tai sinh ré& bat dinh cao nhét tir
cac mau la & cac chi tiéu vé ti & phat sinh ré H3 Thanh Tam
La SH 5mg/l IBA (100%), sb ré/mau (46,7), chidu dai ré& (2,67 cm),
. X\ et al. 2013.
trong lvgng twoi (121,33 mg/mau) va trong
Iwong kho (12,33 mg/mau).
, Hiéu qua phat sinh phai truc tiép cao nhat Vi Thj Hién
La MS  12mg/l NAA (29,49 phdi/mAu) et al., 2014

2.1. Vai tro cia cac loai mé phan sinh

Mo phan sinh 1a cac loai md gdm nhiing té bao
thuong xuyén thyuc hién sy phan chia dé hinh
thanh nén nhitng té bio méi nhimng té bao nay
s€ chuyén hoa dé tao nén cac loai mo khac
nhau (Hoang Minh Tuan et al., 2006). Trong
nghién ctru nay loai mdé phan sinh duoc su
dung nudi cdy bao gom 14, cudng 1a, ci, & va
mé seo (Vi Thi Hién et al., 2015; H6 Thanh
Tam et al, 2013; Nguyén Thi Liéu et al.,
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2011; Hoang Xuan Chién et al., 2011; Duong
Téan Nhut et al., 2010). Cac loai mé phan sinh
nay cho két qua khac nhau vi phy thudc vao
ngudn mau va kich thudc mau, trong 5 loai
mau (bang 1) dd duoc nghién ciru anh huéng
1 rét téi kha ning tai sinh chdi va ré bét dinh.
Trinh Thi Huong va dong tac gia (2012) da chi
ra trong bon loai mau (mo6 phan sinh) duoc sur
dung nhu 14, cuéng 14, cti va mé seo thi mau 14
¢6 kich thudc 1,5 x 1,5cm la thich hop nhét
cho su tai sinh ré bat dinh d3 dat 52,2 r&/mau
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v6i chiéu dai 2,5cm sau 8 tudn nudi céy, ty 1€
phat sinh ra r& 1a 100%. Diéu nay co thé tai
gan chinh cua 14 13 noi van chuyén cac chat
dinh dudng va cac auxin, do d6 ham lugng
auxin ndi sinh tai vi tri ndy cao hon so vai
ph?m thit 14, bén canh doé kha nang hép thu va
van chuyén chit dinh dudng va auxin ngoai
sinh ciing dién ra nhanh hon (Trinh Thi Huong
et al., 2012), vi vay 14 c6 kha ning tai sinh ré
bat dinh tot hon cac mau khac. Mau cay tir cii
¢o kich thude lcm x lem x 0,25cm trén moi
truong MS c6 bd sung 1mg/l 2.4D, 50g/1
sucrose, 8g/l agar cho két qua ré bat dinh tot
nhit sau 2 thang nudi cdy (Nguyén Thi Liéu et
al., 2011). Diéu nay ching to rang kich thudce
mau da anh hudng t6i kha ning tai sinh choi
va ré bat dinh. Nhitng mau co kich thudc qua
nho, ngudn dy trir trong mo it, kha ning séng
sot cia mau thdp, mau dé kho héo va chét
(Duong Tén Nhyt va Bui Thé Vinh, 2009).
Con cac mau c6 kich thude 16n ¢6 ngudn dinh
dudng dy trit doi dao hon (Nguyén Puc
Luong va Lé Thi Thuy Tién, 2002) va chua
nhiéu té bao hon, hé théng mach van chuyén
cling day hon nén kha ning hap thu cac chét
dinh dudng tét hon cac mau co kich thude nho
(Trinh Thi Huong et al., 2012). Tuy nhién,
mot sd nghién ctru khac ciing khang dinh
khong phai mau co kich thudc 16n thi s& tai
sinh hi€u qua hon (Grant & Hammati 2000;
Trinh Thi Huong et al., 2012).

Ngoai ra cac md phan sinh (14, cudng 14, ci,
mo seo...) c6 thé phat trién thich hop phu
thudc vao moi truong, chét phu gia, chat diéu
hoa sinh trudng trong tung giai doan khac
nhau. Vi du trong cung miu 14 va cudng la
nudi cy trong méi truong 1/2 MS 1,0 bd sung
mg/1 2,4D + 0,2 mg/l TDZ cho két qua mo seo
c6 kha ndng tang sinh nhanh, nhung trong moi
truong MS b6 sung 1,0 mg/l BA + 0,5 mg/l

NAA + 30 g/l sucrose + 1,0 g/l than hoat tinh
cho két qua mo seo tai sinh chdi va chdi ting
truong nhanh (Dwong Tan Nhut et al., 2010b).
Van tir cic mau 14 ndy cdy trong mdi trudng
SH b6 sung 3,0 mg/l NAA két qua chi ra mo
seo tai sinh r& va ting sinh r& (Dwong Tan
Nhut et al., 2010b), khi ciy trong méi truong
nay bd sung 5mg/l IBA cho kha ning tai sinh ré
bat dinh cao nhat (Hd Thanh Tam et al., 2013).
D4i véi mo phan sinh ci nudi cdy trong moi
truong B5 bo sung Smg/l IBA (Bang 1) két qua
cho thdy hinh thanh va phat trién ré bat dinh
cling nhu sy ting sinh khdi rat kha quan
(Nguyén Thi Liéu er al., 2011). Két qua nay
ching to rang tiy thudc vao ngudn gdc cac
loai mau, phan chia, hinh thanh va phat trién
cac té bao moi khac nhau phu thudc vao moi
truong va chét diéu hoa sinh trudng tao nén su
hinh thanh mé seo, chdi ré khac nhau, tuy
nhién tudi sinh 1y ctia mo cdy ciing can quan
tam do anh huong cua né lién quan dén su
phat sinh hinh thai & thyc vat nudi cdy nhu sy
tao mo seo, tao chdi hay ré bat dinh.

2.2. Vai tro ciia moi trweong co ban

Mai trudng co ban bao gém céc thanh phan
khoang vi lugng va da lugng, vitamin, cac
amino acid, ngudn cac carbon 1a mot trong
nhimg yéu t6 quan trong nhit trong sy ting
truong va phat trién hinh théi cua té bao va mo
thuc vét thay doi tuy theo loai va bg phan nudi
cdy (Ngo Xuan Binh, 2009). Déi v6i ciing mot
mau cdy nhung tity theo muc dich thi nghiém
thanh phan maéi truong ciing thay ddi theo giai
doan phan hoa ctia mau ciy. Trong nudi cy in
vitro cac khoang chat c6 y nghia rat quan trong
dén su sinh trudng va tich lily cac hop chat thi
cap (Duong Tan Nhuyt er al., 2010a). Vi vay
moi truong khoang thich hop 1a diéu kién
thuén lgi cho su tang sinh khdi callus ciia Sam
ngoc linh (Bang 2).
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Bang 2. Anh huéng ctia ham luong khoang dén su ting sinh khi
ctia callus va chdi Sam ngoc Linh

Méi trwedng Ty lé tang sinh khéi callus Ty lé ting sinh khéi cta choi
MS 3,16 514
MS % ° 3,96 4,10
% MSP 3,46 4,59

a- Méi trweong MS c6 thanh phan da lwong giam mét nia

b - Méi truong MS c6 thanh phan da lwong va vi lwong giam mét nia

Nguén: Duwong Tdn Nhut et al., 2010.

Két qua bang 2 cho thiy trong 3 mdi truong
callus phat trién cham nhat & méi truong MS,
c¢6 1& trong moi trudng nay nong do cac chat
khoang da lugng cao hon nén khong thich hop
cho su ting sinh khdi callus. Méi truong MS
1/2 ¢6 ty 1& chat khoang phu hop voi phat trién
cta callus hon. Nguoc lai, d6i v6i nguyén t6
khoang dic biét 1a nguyén t6 da luong cé vai
trd0 quan trong trong qud trinh sinh truéng,
phat trién cta chdi. Két qua nghién ctru cia
Duong Tan Nhut (2010a) cho thdy trong moi
truong MS ddy du, ty 1¢ ting sinh khéi cia
chdi 16n hon so v6i moéi truong 1/2MS va
MS1/2. Piéu d6 chung to ring méi truong MS
la moi truong c6 ham lugng khoang thich hop
cho tang trudng ciia choi.

Nghién ctru anh huong cia ham lugng khoang
dén qua trinh phat trién cta cay nudi cdy in
vitro cho thay rang méi truong MS co chira
1,25mm photphate, trong mot sd truong hop
khi ting néng do photphat 1én 1,86mm c6 loi
cho ting truéng cua mau cdy (Jones &
Murashige, 1974) hodac véi ham luong
3,71mM (Thorpe & Murashige 1970) dé cam
ung chdi tir mo seo hodc tang tdc d6 nhan choi
trong moi truong nudi cdy chdi. Moi truong
nudi cdy chdi Psidium guajava thiéu Ca thi
chdi s& bi thoi ngon, hién tugng nay ciing xay
ra db6i voi chdi Sequoidendron giganteum
(Duong Tan Nhut ef al., 2010a).
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Nhin chung cdc nha khoa hoc sit dung moi
truong co ban nuoi ce”iy rat khac nhau, viée lua
chon méi truong nudi cdy vdi thanh phan hoa
hoc dac trung phu thudc vao mot sb yéu td: (1)
dbi tugng cdy trong hodc md nudi cay khac
nhau c¢6 nhu cau khac nhau vé thanh phan méi
truong: (2) phuong thirc nudi cdy hoic muc
dich nghién ctru khac nhau (nudi cy tao md
seo phoi hod hodc phdi vo tinh, nudi ciy té
bao trin hodc dich long té bao, vi nhan
gidng); (3) trang thai moi trudng khic nhau
(dac, 1ong va ban long...).

Vi vay trong moi truong co ban cac khoang
chat dong vai trd rat quan trong d6i véi cay
trong. Vi du, Mg 1a mot phan cta phan tir
diép luc, Ca la thanh phﬁn cua mang té bao,
N 1a thanh phan quan trong ctia amino axit,
vitamin, protein va cac axit nucleic (Ngo
Xuan Binh, 2009). Tuong tu, Fe, Zn va Mo
cling 1a thanh phan cia mot s enzyme
(Duong Tan Nhyt et al. 2010b; Hoang Xuan
Chién et al., 2011). Cac moi truong khac
nhau c¢6 ham luong va thanh phan chat
khoang khac nhau, vi du thanh phan va nong
do khoang cua moi truong White hoac Knop
kha nghéo nan, nhung lai rat giau ¢ moi
truong MS va BS, mubi.

DPbi véi Sam ngoc linh, mdi trudng cac
nghién ctru st dung chi yéu 1a méi truong
MS va SH. Hai loai méi trudng co ban nay
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phat trién cac mé phan sinh tiy vao muyc dich
thi nghiém, d6i twong nudi ciy trong nghién
clru vé cac loai Sam, dic biét moi trudng SH
(Schenk va Hildebrandt, 1972) lai to ra rat
hiéu qua dé nudi cdy ré bat dinh cdy Nhan
sam trong hé théng bioreactor (Park et al.,
2000). Mot sb nghién ctu khac lai chi ra viéc
st dung moi truong SH loai béo NH4NO; ra
khoi moi truong ciing lam tdng hi¢u qua tai
sinh chdi Sam ngoc linh (Duong Tan Nhyt et
al., 2010b) va lam ting ty 1é tao ré bat dinh
va s luong ré trén mau cdy cua ciy (Han et
al., 2006). Trong hai loai moi trwong MS va
SH, céc chi sd vé sb luong chdi/mau, trong

luong twoi ciia chdi (Duwong Tan Nhut ef al.,
2010b) va ty 1¢ tao cii (Hoang Xuan Chién et
al., 2011) trén mdi truong SH 1a vuot trdi so
voi moéi truong MS do ham lugng cac
vitamin trong méi truong SH cao hon rat
nhiéu so véi méi truong MS, dac biét 1a trong
moi truong SH khong c6 mat NH4NO;, ham
lugng nito trong moéi truong bi suy gidm
cling di tac dong dén kha ning tai sinh chdi
va tao cu thong qua vi¢c lam giam hay ngung
tré sinh san sinh dudng va giup cho qua trinh
tich lity chat du trit hinh thanh chdi va cu Sam
ngoc linh (Duong Tan Nhut et al., 2010 a, b;
Hoang Xuan Chién et al., 2011) (Bang 3).

Bang 3. Anh huong ciia cac moi trudng khoang dén kha niang hinh thanh ca Sam ngoc linh

Moi trwwong Ty Ié tao cu (%) Hinh thai cua
MS 43,33 Cu nhd, chdi nhd, c6 nhiéu ré to
1% MS? 65,72 Cu rat nhd, c6 nhiéu chéi, khong thay ré xuét hién
SH 90 Cu to, chéc, it chéi, chdi to, ré it
s SHP 61,50 Clito, it r&

a- Moéi truong MS co thanh ph@‘n da lwong giam mot nira
b - Moi truong SH co thanh phan da lwong giam mot nira
Nguén: Hoang Xudn Chién et al., 2011.

Két qua nay ciing khang dinh rang thanh
phan khoang da luong va vi luong trong moi
trudong nudi cay co ¥ nghia quan trong dén su
tang sinh ctia mo seo, ty 1¢ ting sinh khdi cua
chéi, kha nang tai sinh chdi, tao ci ctia SAm
ngoc linh. Trong d6, nitrogen 1a nhan té kha
quan trong va di dugc ching minh bing
nghién ctru trén d6i tuong sim (Duong Tan
Nhut et al., 2012). Trong thi nghiém moi
truong MS va % MS ¢6 ndng d6 ion NH} va
NO3 qua cao, ngugc lai moi truong 1/2 SH
lai ¢6 néng d6 ion NH; va NO; qua thip,
chinh vi vdy cdc moéi truong nay khéng phu
hop. Trong méi trudng B5, nong do hai ion
nay khong chénh léch nhidu so voi moéi
treong SH, nhung ty 1€ NH;/NO; cao hon

so voi moi truong SH nén da khong phu hop
cho su tang sinh cia mo6 seo Sam ngoc linh
(Duong Tan Nhut ef al., 2012). Nhu viy moi
truong phu hop cho viéc ting sinh mé seo, 1é
bat dinh, chdi va ci SAm ngoc linh 1a moi
truong SH (Duong Tan Nhut ef al., 2010a, b;
Hoang Xuén Chién et al., 2011; Duong Tén
Nhut et al., 2012a,b).

2.3. Vai tro ciia chit diéu hoa sinh truwéng

Bén canh cac khoang chét, cac chat phu gia
cung cap dinh dudng cho nudi cdy in vitro,
viéc bod sung mot hoac nhiéu chit diéu hoa
sinh truong nhu auxin, cytokinin va
gibberellin 13 rit can thiét dé kich thich sy sinh
truong, phat trién va phan hoa co quan, cung
cép suc séng tot cho mé va céc to chic.
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Auxin 1a nhom chit diéu hoa sinh trudng thuc
vat duoc sir dung thudng xuyén trong nudi cy
md té bao thuc vat bao gém céc chit IAA, IBA,
NAA va 2.4 - D (Hoang Minh Tén et al., 2006).
Auxin dong vai tro rat quan trong, dac biét la
kich thich su phan chia va ting rong ciia cac té
bao ving thugng tang, tao khong gian tich trir
chat dy trit, ngoai ra auxin con gitip cho té bao
tap trung chat dinh dudng, thu hit chat dinh
dudng va gia ting ap suat thim théu trong té
bao (Hoang Xuan Chién et al., 2011; Duong
Tan Nhut et al., 2010a; Hoang Minh Tan e al.,
2006). Sy dap g vai loai va ham lugng auxin
cua céc loai cdy khac nhau thi khong hoan toan
gidng nhau do d6 tim duoc loai auxin va nong
d6 thich hop 1a cong viéc can thiét.

Cytokinin 1a hormone lién quan chi yéu dén
su phan chia té bao, su thay doi wu thé ngon,
va phan hoa choi trong nudi cdy mo. Cac
cytokinin dugc st dung thuong xuyén BA,
kinentin, zeatin (Hoang Minh Tin er al,
2006). Vai tro cua cytokinin rit quan trong
trong sy hinh thanh va phat trién ¢ cac loai
thuc vat nhu kich thich phat sinh chdi trong
nuoi ce”iy md, tao va nhan callus, tao cic chdi
bat dinh (Ng6 Xuan Binh, 2009; Hoang Minh
Tan et al., 2006).

Viéc két hop hai chat didu hoa sinh truong
auxin va cytokinin theo mdt ty 1¢ thich hop sé
kich thich cac qua trinh phat sinh hinh thai khac
nhau, nén cac chit diéu hoa sinh trudng thuc
vat dong mot vai tro rat quan trong trong sy
hinh thanh cac co quan, va dac biét nhan théy
c6 su anh hudng qua lai gita auxin va
cytokinin trong qua trinh tao ci Ging & nong
dd duong cao (Young Zheng et al., 2008). Viéc
két hop giita NAA va BA ¢ nong d6 duong
thdp cho sy hinh thanh ci nghé (Raghu, 1997).
Su két hop giita auxin va cytokinin ciing cam
{mg su hinh thanh va phat trién cua cau trac luu
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gitt nhu ¢t va 1é ci, thé hién & mot sb loai cay
trong Khoai tdy va Khoai m& (Jasik & Mantell
2000; Jasik & Klerk 2006; Kim et al., 2005).

Tuy nhién, yéu cdu dbi v6i nhiing chit nay
thay dbi tuy theo loai thyc vat, loai mo, ham
luong chat diéu hoa sinh truong ndi sinh cta
chung. O Sam ngoc linh, dé ting cudng su
sinh truong cia mau thi moi truong nudi cy
phai dugc bo sung thém cic vitamin, axit
amin, cac loai dich chiét va cc chét diéu hoa
bac biét
auxin/cytokinin dong mot vai trdo quan trong

sinh truéng thuc wvat. ty 1€
trong tai sinh chdi, sy phat sinh hinh thi trong
Viéc

auxin/cytokinin dugc khao sat trén su tao cu

hé théng nudi cay. cdn  bang
ctia Sam ngoc linh in vitro thong qua can bang
cua NAA (1 mg/l) va BA (2mg/l), mic can
bang clia auxin va cytokinin nay cho ty 1& hinh
thanh cu va hinh thai cu t6t nhat (Hoang Xuén
Chién et al., 2011). Vi mic can bang 1 mg/l
BA va 1 mg/l NAA cho tai sinh chdi tot nhat,
6,3 chdi/mau. Trong khi 1 mg/l BA va 0,5
mg/l NAA thich hop cho su ting truéng cta
chdi mo seo ciia Sdm ngoc linh (Duong Tan
Nhut et al., 2009; 2010). Vi vay, NAA va BA
két hop v6i nhau & mot ndng do thich hop tao
nén mot sy can bang giita auxin va cytokinin
trong md ciy va quyét dinh tao choi, tao ré hay
hinh thanh cu.

Ngoai ra, cac nghién ciru trén cac ddi tuong
thuoc chi Panax cho thiy giai doan khoi tao
mo seo thudng c6 su két hop giita cytokinin va
auxin. Theo Duong Tan Nhyt va dong tac gia
(2009) thi qua trinh khoi tao md seo ¢ auxin
phtl hop nhét 1a 2,4 - D vé6i ndng d6 1,0 mg/l.
Nhung khi sir dung két hop auxin va cytokinin
voi muc dich nhan nhanh mé seo thi auxin sir
dung la 2,4 - D (1,0 mg/l) va cytokinin la TDZ
(0,2 mg/l) cho ty 1é ting sinh khdi mé seo tot
nhat, trong luong tuoi trung binh 520mg, ting
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3,25 1an so v6i mau md seo ban dau (Duong
Tan Nhut et al., 2010b). Piéu nay chung t6
rang két hop auxin va cytokinin anh hudng
dén mo nudi cay cua Sam ngoc linh. Bén canh
d6 auxin ciing anh hudng rat 16n dén viéc hinh
thanh ré bat dinh cia Sam ngoc linh (bang 4).

Bang 4. Anh hudng cua auxin 1én kha ning
tai sinh ré bat dinh dugc nuéi céy tr mau 14
cua Sam ngoc linh

chit |Néngdo| W' | . _ _ |chiéudai
] phat |Soré/mau|” x

auxin (mg/l) sinh ré ré (cm)

IAA? 5 80,02 7.8 1,46

IBA® 5 100,0 48,4 2,7

NAA® 3 100,0 31,0 2,06

* Cdc chit cdi a, b, ¢ la nong dé téi wu nhat ciia ting
logi auxin ung voi loai méu ld cho tdi sinh ré bat dinh
cao nhét ciia Sém Ngoc linh.

Nguén: Trinh Thi Huong et al., (2012).

Sau khi x4c dinh dugc ndng d6 t6i wu cua timg
loai auxin cho su tai sinh ré bat dinh (5mg/l
TIAA, 5Smg/l IBA va 3 mg/l NAA), ty 1€ phat
sinh r&, s ré trén mau va chiu dai ré cia IBA
va NAA Ia c6 hi€u qua hon so voi IAA, Trinh
Thi Huong va dong tac gia (2012) khang dinh
trong ba loai auxin st dung thi IBA (5mg/l)
cho hiéu qua tai sinh 1é bat dinh cao nhat. Két
qua nay ciing khang dinh auxin thuong duoc
sit dung dé kich thich ra r& 1a TAA, IBA va
NAA, trong d6 IBA 1a c6 tdc dong hiéu qua
nhat, diéu nay twong tu véi nghién ctu cia
George va Sherington (1984) (Trinh Thi
Huong et al., 2012).

Vi vay, chat diéu hoa sinh truéong bao gdm
auxin, cytokinin c6 vai trd0 quan trong va anh
hudng rat 1on dén sy hinh thanh va phat trién
mo nuoi céy tao mo seo, tai sinh chdi, tao ré,
va tai sinh ré bat dinh va hinh thanh cu Sam
ngoc linh. Pdc biét 1a xac dinh ham lugng

auxin va cytokinin phu hop dé dat hiéu qua
cao nhat.

2.4. Vai tro chiéu sing

Ngudn anh sang dugc sir dung thong dung
trong nudi cay invtro 1a anh sang huynh quang.
Anh sang diéu khién sy sinh truong va phat
trién cua thyc vat thong qua hai con dudng
quang hop va phat sinh hinh thai. O cic md
nudi ciy, c6 ba yéu t6 anh sang tac dong dén
sinh trudng cia phat sinh hinh thai do 1a budc
song, cuong do va thoi gian chiéu sang. Mot
s6 nghién ctru chi ra 4nh sang co tac dong
dang ké dén sy sinh truong, phat sinh hinh thai
va sy hinh thanh cua cac enzyme dac hiéu cho
qua trinh hinh thanh cic hop chat tha cap
flavonoid glycosides (George et al., 2008).

Pbi voi Sam ngoc linh nudi cdy in vitro, anh
sang co6 vai tro khac nhau trong qua trinh hinh
thanh md seo, nhan nhanh mé sc¢o, kéo dai
than va chdi, r& va viéc tich Ity hoat chét
sponin. Nghién ctru cua Hoang Van Cuong va
dong tac gia (2012) chi ra rang anh sang xanh
va do két hop véi ty 18 50:50 thich hop cho su
khdi tao va nhan nhanh mé seo cady Sadm ngoc
linh, 4nh sang xanh va do két hop voi ti 1é
50:50 c6 thé duoc sir dung trong giai doan dau
cho qua trinh sinh truéng ctia cdy Sam ngoc
linh, trong khi d6 anh sang huynh quang dugc
sir dung trong giai doan sau nham gia ting su
tich Ifly saponin (0,2422% Rb; va 0,7981%
MR;). Vi vay, anh sang dong mot vai trd quan
trong dén qua trinh quang hop ciing nhu qua
trinh tong hop cac chit trong cay, didu kién
chiéu sang khac nhau cho thdy anh sang c6 vai
trd trong qua trinh tong hop cac sic té nhu anh
sang xanh tao nén mau xanh cda cay (Hoang
Vin Cuong et al., 2012), trong khi anh sang
LED xanh duéi diéu kién 100% chiéu sang lai
{rc ché qua trinh tao 1& cdy Sam ngoc linh nudi
cdy in vitro hoan toan khong ra r& (Duong Tén
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Nhut et al., 2010a). Anh sang ciing lam trc ché
qué trinh tao 1& thir cdp ctia mau ré bét dinh vi
thé & ngoai anh sang hoan toan ré bat dinh hau
nhu khong hinh thanh ré thtr cdp ty 16 tao ré
thir cap chi dat 12,33%, & diéu kién 50% ti, ty
16 tao ré thu cép cao hon diéu kién sang hoan
toan nhung thap hon han diéu kién t6i hoan
toan (100%) va 80% t6i, ngoai ra cac chi tiéu
khac nhu chiéu dai r&, khdi luong twoi, kho
(Nguyén Thi Nhat Linh et al., 2015).

Tuy theo timng loai miu cdy, anh sang can hoic
khong can trong subt thoi gian tao thanh mo
seo nhu mau cay cudng 14 dugc nudi cdy trong
diéu kién chiéu sang 16 gio/ngay la thich hop
cho qua trinh cadm Ung va ting sinh md seo
“x6p” Sam ngoc linh (Lé Kim Cuong ef al.,
2012). Du¢i anh sang huynh quang, cuong do
chiéu sang khoang 40 - 45pmol.m™s”, thoi
gian chiéu sang 16 gio/ngay cac chdi trong
ong nghiém sinh trudng va phat trién tot nhét
(trong 8 tuan nudi cdy) (Nguyén Viét Cudng et
al., 2013; Nguyén Bao Tri€u et al., 2013), ty 1€
phdi hop 30% anh sang LED xanh két hop véi
70% anh sang LED do6 gitp cho chdi Sam
ngoc linh sinh truéng va phat trién tot nhét, ¢
ty 18 90% anh sang xanh két hop véi 10% anh
sang LED xanh thi chiéu cao cdy dat cao nhat
(Duong Tén Nhut et al., 2010). Vi vay diéu
kién chiéu sang khac nhau s& anh huong khac
nhau 1én sy sinh truong va phét trién cta choi,
mo seo Sam ngoc linh.

2.5. Vai trd qua trinh huén luyén cay in vitro

Qua trinh huin luyén cdy con vuon wom la
giai doan quan trong trong quy trinh nudi cay
in vitro, tr viéc hudn luyén cdy con trong
phong thi nghiém dén chuin bi vuon wom,
chuan bi gia thé huan luyén cay mé. Viéc tién
hanh danh gia va thu thdp céac chi ti€u nhu ty
1¢ sdng sot cuia cdy, ty 1é nay choi cia cay, do
dai trung binh cia ré, chiéu cao trung binh ctia
chdi, ty 1& cdy c6 hai chdi tré 1én, két qua
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nghién ctru cia Duong Tan Nhut va dong tac
gia (2010b) cho thiy sau 6 thang tai khu vuc
vuon wom thiét 1ap ving ndi cao ty 1& séng
87% trong d6 73% cy co hai chdi trén mét cu,
nhiéu cay dat4 -5 chdi trén mot cu, chiéu dai
trung binh ctia ré 1én téi 10cm. Tuy nhién viéc
van chuyén kho khin, viéc chim séc va phong
nglra sau bénh khong thyc hién duoc tot sau
mot thoi gian tréng thuc dia cdy sam con co
biéu hién héo rd, nga nguc chét hang loat, ty 1¢
song sot chi con 30 - 40% (Noéng thon méi
Quang Nam, 2014), nguyén nhan 1a do xuat
hién mot sb ching loai nam gdy bénh 16 co ré.

Hau nhu tit ca cac nghién ctru khac moi tap
trung cha yéu trong phong thi nghiém, quy
trinh huan luyén bén ngoai vuon uwom chua
duogc quan tdm & cac nghién ctru. Qua trinh
cham séc, thoi gian cdy dugc huin luyén dé
thich hop v6i diéu kién bén ngoai, ché do tudi
nuée, do tan che va xir Iy ndm bénh trude khi
cdy duoc duwa vao bau, cdy con chim soc
vuon wom chua mot nghién ctu nao dua ra.
Vi vay day 1a dinh huéng can nghién ctru
trong tuong lai.

M. PINH HUONG NGHIEN CUU TIEP THEO

Sam ngoc linh 1a loai sam dac hiru cua Viét
Nam, chira nhiéu hoat chit héa hoc hitu ich va
mang dén nhimng tac dung thyc tién than ky ddi
véi suc khoe cia con nguoi. Day 1a loai cay
quy hiém, nén nhéan giéng tot va c6 chat luong
phuc vu cho cong tac bao ton va phat trién loai
cay nay la cong viéc quan trong. Mac du, ung
dung cong nghé nudi cdy mé té bao cua loai
Sam ngoc linh khong con mdi mé, ching da
dugc nghién ciru va phat trién tir nhitng nam
90 béng viéc nuoi céy tur 14, cuéng 14, cud, than
18, tao mo seo, ré bat dinh, tao ci va hat nhan
tao nham muc tiéu tao ngudn cdy giéng sam
sach bénh, chi dong nguén nguyén liéu dé
cung cép cho nganh duoc, tiét kiém gia thanh
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san pham, tao ra giong dong deéu va cd ham
luong saponin giong nhu sam ty nhién.

Tuy nhién cho dén nay, nudi cdy sinh khéi cay
Sam ngoc linh van dang dugc tap trung nghién
clru nhdm nang cao ning suit va giam thiéu
nhitng anh hudng tén du hoa chit, mang dén
tinh an toan cho san pham, nhung van con
nhiéu han ché nhu:

- Diéu kién ciy con dua ra ngoai vudn uom
d6i voi cdy nudi cdy md chét hang loat,
nguyén nhan nay c6 thé do ché do cham soc
nhu tudi nude, phong trir sdu bénh hai trén dat,
diéu kién nhiét d6 vuon wom. Cac van dé nay
la diéu dang can quan tdm va dang phai ddi
mit va 1a mot thach thuce 16n ddi véi nha khoa
hoc va cac nha quan 1y dé tim ra huéng nghién
clru méi trong twong lai nhim dam bao san
xuit duoc lidu ciing nhu bao dam ngudn ciy
giong chat luong tot.

- Xt Iy ndm bénh d6i v6i cay con khi dua ra
ngoai moi truong tu nhié€n chua hi€u qua, sau
thoi gian ciy cdy con tir phong thi nghiém ra
bau khoang 18 - 20 ngay cdy chét hang loat do
nam bénh (Bao Noéng thén méi Quang Nam,
2014). Van dé nay can dugc nghién ctru tim
hiéu vé d6i tuong nam bénh c6 ré ddi véi Sam
ngoc linh.

- Biéu kién vuon wom hién tai ¢ dia hinh c6 do
cao tr 1000 mét tro 1€n, c6 nhiét 6 khoang 15
- 25°C, duéi tan che hodc mat do che phu rimg
khoang trén 80% (Bao Nong thon méi Quang
Nam, 2014; Duong Tin Nhyt 2010b), xa
phong thi nghiém dén tdi viée van chuyén cay
con tlr phong thi nghiém t&i vuon uom 13 van

dé can phai xem xét trong qua trinh huan luyén
cdy ra ré. Piéu nay anh huong khong nho téi
nghién ctru va can dua ra huéng phu hop trong
ché d6 chiam soc dbi véi cdy con ngoai
vuon uom.

Vi vay, cac nha khoa hoc can phai tiép tuc
nghién ctru dé danh gia cdy sam cdy mo ngoai
thuc tién, so sanh ham luong saponin trong
sim cdy mo voi sdm duoc nhan giong hiru
tinh bang hat va dau mam. Tir d6 c6 thé xay
dung quy trinh san xuat sé luong 16n cay con
gidng Sam ngoc linh chit luong cao bang ky
thuat nudi cdy mé & quy mo cong nghiép.

IV.KET LUAN

Nghién ciru nhan giéng in vitro &3 mang lai
thanh cong st dung cac md phén sinh nhu 14,
cuéng 14, than ré va cu Sam ngoc linh tao mo
seo, hinh thanh va phat trién chdi, tao ré bat
dinh va ré thir cip. Cac két qua, ciing nhu cac
budc di trong phong thi nghiém dat hi¢u qua
cao, tur d6 lya chon tim ra moi truong nudi céy
cho timg giai doan phu hop dbi véi muc dich
nghién cru. Tuy nhién véi giai doan tao ré va
huan luyén cdy nudi cdy mo ra ngoai vuon
wom dang 1a van dé cip thiét hién nay, can
duoc lya chon xem xét cho nhiing nghién ciru
tiép theo vé viéc huan luyén, chim soc, tudi
tiéu va sau bénh hai dé phat trién gidng hang
loat cho Sam ngoc linh trén quy mo san xuat
cong nghiép tao ngudén duoc liéu cho nganh
dugc trong tuong lai.
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