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TOM TAT

Cong nghé phdi vé tinh 1a cdng nghé rét ¢ trién vong cho viéc nhan nhanh nhimg cay duogc lidu
c6 gia tri. Trong nghién ctru nay, cac mau 14 sam Ngoc Linh ex vitro duoc khtr triing biang nano bac
& nong do va thoi gian khac nhau dé khir cac tac nhan gay nhiém va cam ung tao mo seo lam vat
liéu cho nudi cy phat sinh phoi vo tinh. Két qua mau 14 duoc khir nhidm trong 3 loai chat khir tring
[Nano bac, HgCl, va Ca(ClO,)] thu duoc nhu sau: mau I cho ty 1& nhiém thip nhat (20,00%) &
nong d6 0,5 g/L nano bac trong 15 phdt; ty & hinh thanh mé seo va khéi lugng twoi cao nhat
(72,22% va 0,77 g) & nong do 0,2 g/L nano bac trong 20 phut khi nudi cay trén méi trudng SH ¢o
b6 sung 1 mg/L 2,4-D va 0,2 mg/L TDZ. Qua trinh phat sinh phéi va hinh thanh chdi tét nhat khi
céc md seo thu dwoc nudi ciy trén moi trudng MS cé chira 1 mg/L 2,4-D; 0,5 mg/L NAA; 0,2 mg/L
Kin va b6 sung 1,6 mg/L nano bac; s6 lugng phdi hinh thanh trung binh la 27,33 phoi sau 8 tuén
nudi ciy [hon gap 2 1an so véi nghiém thirc dbi ching (khong c6 b sung nano bac)]. Cac cay hinh
thanh tir chdi trén co Chleu cao cay, sb ré, chiéu dai ré, khéi luong tuoi, khbi luong kho cao hon so
véi d6i chimg khi nudi ciy trén moéi truong SH ¢6 chira 1 mg/L NAA va b sung 1,2 mg/L nano
bac. Nghién ctu nay cho thay, hiéu qua sir dung nano bac théng qua tién xir Iy va b6 sung vao moi
truong nudi cdy da dat hidu qua cao trong khtr triing, cam ung hinh thanh mé seo, nang cao tan suat
phét sinh phdi va tao cay con hoan chinh cua cay sm Ngoc Linh trong diéu kién nudi ciy in vitro
va chuan hoéa cay con & giai doan vuon uom.

Tur khod: md seo, nano bac, phat sinh phoi, phdi vo tinh, sém Ngoc Linh

MO BAU

Sam Ngoc Linh (Panax viethamensis Ha et
Grushv.) thuoc ho Nhan sdm (Aralilaceae) la
mot lodi dwoc liéu quy hiém va dic hiru co
trong sach do Viét Nam, dang c6 nguy co bi
tuyét chung can duoc bao ton (Bé Khoa hoc va
Cdng nghé, Vién Khoa hoc va Cong nghé Viét
Nam, 2007). S&m Ngoc Linh chia 52 loai
saponin, 17 acid amin, 20 chét khoang vi lugng,
0,1% tinh diu; nho chta thanh phan tu nhién

quy saponin, loai sam nay c6 tac dung duoc ly
rat quan trong, gitip tang cudng hé mlen dich va
ngan ngira ung thu. Tai hoi nghi qudc té vé sam,
sdm Ngoc Linh dugc xép vao nhém céc loai
sam quy trén thé gigi clng véi sam Triéu Tién
(Panax  ginseng), sam My  (Panax
quinquefolium) (Phai et al., 2002). Hi¢n nay,
loai sdm nay chi dugc trong tap trung ¢ ving
ndi Ngoc Linh va thoi gian tu luc gieo hat cho
dén khi thu dwoc ci 1én dén 5 - 6 nam. Chinh vi
vay, sdm Ngoc Linh d3 sém can Kkiét va dang
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dang trudc nguy co bi tuyét chung do viéc khai
thac va sir dung qua mirc, anh huéng dén nguon
gen quy. DPung trudc thuc trang do, ky thuat
nudi cdy mo té bao thuc vat da duoc &p dung
cho loai cay nay: tao mé seo thu sinh khdi ban
dau tr mau cay 14 cubn 14, than va ré ca
(Nguyn Ngoc Dung, 1995); nhan nhanh s
lwong cay sam Ngoc Linh trong thoi gian ngan
ma van dam bao chat luong cay gidng (Duong
Tan Nhut et al., 2010). Trong d6, nhan giéng vo
tinh thong qua con duong phat sinh phoi vo tinh
d3 mang lai nhiéu tmg dung thyc tién, c6 tinh
thuong mai cao bdi tao ra lugng I6n cay con
sam Ngoc Linh trong thoi gian ngan cay con
ddng déu veé di truyén va co ty 18 sdng sot cao
ngoai vuon wom.

Tuong tu phoi hiru tinh, phoi vo tinh goém
co mam chép ré va choi dinh nén c6 thé nay
mam thanh mot cay hoan chinh. Tuy nhién, sy
hinh thanh ph6i v tinh 1a mot qua trinh phic
tap, chiu anh huong caa nhiéu yéu té nhu ngudn
mau, nhiét 4o, anh sang, d6 pH... Trong do, cac
chat diéu hoa sinh truong nhu 2,4-D, NAA,
Kinetin... dong vai tro rat quan trong (Nhut et
al., 2012).

Trong nhitng nam gan ddy, cac ion bac &
dang mudi bac nitrate, bac thiosulphate duoc
rng dung nhiéu trong nudi cdy mo té bao thuc
vat nho dic tinh khang nam, khéng khuan,
khéng gay anh huong dén suc khoé cua con
nguoi (Abdi et al., 2012). Mat khéc, cac ion bac
con dong vai trd quan trong trong su phat trién
cua mo seo, tai tao va phat sinh phéi soma, tai
sinh chdi trong nudi cay in vitro (Bais et al.,
2000). Tuy nhién, cac ion bac luén di kem voi
cac cation ton tai & dang mubi (AgNOs,
Ag,SO;) didu ndy anh hudng dén hiéu qua khir
tring va hap thu cia ion bac.

Dé khac phuc tinh trang trén, dung dich
nano bac gom cac ion c6 kich thudc tir 1 dén 20
nm va véi kich thudc cuc ky nho nay, cac hat
nano c6 dién tich bé mat I6n 1am ting kha ning
tiép xdc va sy bam dinh trén bé mat té bao. Do
do, hiéu qua tac doéng cao (Sondi, Salopek-
Sondi, 2004; Shah, Belozerova, 2008).
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Vi vay, chang t6i thyc hién nghién cau nay,
nham khao sat va danh gia kha ning tién xu ly
bang nano bac trong giai doan khir tring mau
cdy va anh huong cia nong d6 nano bac I1&n qué
trinh tao Mo seo, tan suat phét sinh phéi soma,
hinh thanh ré, cu va tao cay con hoan chinh cua
cay sdm Ngoc Linh trong diéu kién in vitro.

VAT LIEU VA PHUONG PHAP

Nguén mau

L4 non cua cdy sam Ngoc Linh (Panax
vietnamensis Ha et Grushv) khoang 3 nim tudi
sinh trudng va phat trién tét, khéng bi sdu bénh
hién ¢ tai vuon wom cta Cong ty S.U.N (Cong
ty san xuat glong Sam Ngoc Linh) dugc chon
lam ngudn mau ban dau.

Vit liéu nano

Dung dich nano bac do Vién Cong nghé
MBoi truong cung cip voi cac hat nano bac c6
kich thudc trung binh < 20 nm duoc thiét 1ap
theo ty 1&: AgNOs= 700 - 1000 ppm, B-
chitosan= 250 - 300 ppm, NaBH.= 200 ppm, ty
6 mol NaBH4/AgNOs= %, téc do nho giot
NaBH,4= 10 - 12 giot/phat (Chau et al., 2008).
M&bi truong nudi cay

Moi truong nudi cdy 1a méi truong MS
(Muraghige, Skoog, 1962), SH (Schenk,
Hidebrandt, 1972) c6 b6 sung chét diéu hoa sinh
truong tuy theo ting giai doan phat trlen cua
mau cay. Tat ca cac mdi trudng nudi cay duoc
diéu chinh vé& pH= 5,8; trugc khi rét binh thuy
tinh 250 ml chira 40 ml méi truong. Sau do,
toan bd méi trudng dwoc hip khir tring ¢ nhiét
d6 121°C, 4p suét 1 atm trong thoi gian 20 phit.

Khir tring mau 14 va tao mé seo

La non cua cdy sam Ngoc Linh dwoc ria
sach dudi voi nudc may sau do6 ngam véi con
70% trong 30 gidy, ria lai voi nude cat vo tring
3 1an va khtr tring bang dung dich nano bac véi
c4c nong d6 khéac nhau (0,05; 0,1; 0,2; 0,5 g/L),
trong cac khoang thoi gian thay ddi (5, 10, 15,
20, 30 phat). Nghiém thuc d6i ching s dung
chat khtr tring calcium hypochlorite (Ca(ClO),)



Tap chi Céng nghé Sinh hoc 18(3): 517-527, 2020

60 g/L trong thoi gian 10 phat va dung dich
mercury chloride (HgCly) 1 g/L trong thoi gian
5 phat (Ngd Xuan Binh, 2010). Nhitng mau la
nay sau khi khir tring dugc cat thanh hinh tron
¢6 duong kinh 1 cm bang dung cu cit (Duong
Tan Nhut, 2012), sau d6 duogc cay trén moi
truong SH ¢6 bd sung 1 mg/L 2,4-D; 0,2 mg/L
TDZ; 30 g/L sucrose va 8,5 g/L agar (Nhut et
al., 2010). M&i nghiém thtc tién hanh trén 30
binh, méi binh cdy 1 miu. Thi nghiém nay
nham theo ddi: ty I¢ nhidm (%), ty 1é tai sinh
(%), khéi lugng tuoi (g), hinh thai mau ciy dé
nghién ciru vai trd cua nano bac trong khir trung
va cam (g tao mo seo sau 6 tuan nudi cay.

Phat sinh phdi soma

Dé nghién ctu qua trinh phat sinh phoi
soma, cac mo seo (1,5 x 1,5 cm, c¢d khdi lugng
khoang 0,5 g) tir nghiém thirc tét nhat trén duoc
ciy vao méi trudng MS cé chira 1 mg/L 2,4-D;
0,5 mg/L NAA; 0,2 mg/L Kin, 30 g/L sucrose
va 8,5 g/L agar (Nhut et al., 2012) va nano bac
duoc bd sung véi cac ty 1¢ khac nhau (0; 0,4;
0,8; 1,2; 1,6: 2 mg/L). M&i nghiém thic tién
hanh trén 30 binh, m&i binh cdy 1 mau. Céc chi
tiéu theo ddi: ty 1é phat sinh phdi (%), s6
chdi/binh duge xac dinh nham khao sat anh
huéng cua nano bac & nhitng noéng do khéc
nhau 1én qua trinh phat sinh phdi sau 8 tuan
nudi cay.

Tao cady con hoan chinh

Chéi thu nhan tir nghiém thirc tét nhat & thi
nghiém trén dugc cdy vao méi truong SH chia
1 mg/L NAA; 30 g/L sucrose va 8,5 g/L agar
(Nhut et al., 2011) va nano bac dwoc bd sung
véi cac ty Ié khac nhau (0; 0,8; 1,2; 1,6; 2
mg/L). Méi nghiém thic tién hanh trén 30 binh,
moi binh cdy 1 mau. C4c chi tiéu theo ddi: chiéu
cao cdy (cm), s6 r&, chiéu dai r& (cm), khoi
luong twoi (g), khdi lugng khd (g) duoc xac
dinh nham khao sat anh huong cua nano bac
dén qua trinh tao cay con hoan chinh sau 12
tuan nuoi Cay

Piéu kign nudi cay

Diéu kién in vitro, c4c thi nghiém duoc tién
hanh trong diéu kién nhiét d6 phong 25 + 2°C,

chu ky chiéu sang 16 gio/ngay, cuong do 40 -
45 pymol.m2.s dudi 4nh sang dén huynh quang,
d6 am trung binh 55 - 60%.
Xir ly s6 ligu

Mai thi nghiém duoc lap lai 3 lan. Tat ca
cac s lieu sau khi thu thap ang véi ting chi
tiéu theo doi duwoc xu ly biang phan mém
MicroSoft Excel® 2017 va phan mém phan tich
thong ké SPSS 16.0 theo phuwong phap
Duncan’s test v6i oo = 0,05 (Duncan, 1955).

KET QUA VA THAO LUAN
Khir triing mau la va tao mé seo

Sau 6 tuan nudi cay, ket qua ghi nhan cho
thay kha nang khu trung MAu cay cia nano bac
& cac nong do va thoi gian xu ly khac nhau c6
sy khéc biét so véi cac chat khir trang théng
dung (HgCl: va Ca(ClO),) (Bang 1 va Hinh 1).

Theo quan séat, tit ca cac mau 4 nghiém
thirc khir tring bang nano bac nong do thap va
thoi gian ngan két qua ghi nhan nhiém nam
100% (Bang 1); cac nghiém thac con lai sé
luong nhiém dao dong tir 20 - 70% phu thuoc
vao nong do va thoi gian khir tring. Trong do,
ty 1& nhidm nghiém thac ddi chung HgCl,,
Ca(ClO), (36,66%; 48,88% lan luot) cao hon
rat nhidu so véi nghiém thic khir tring nano
bac (nong d6 0,2 g/L trong 20 phut (26,66%) va
0,5 g/L trong 15 phut (20,00%)). Khi do, ty I¢
nhiém cua nghiém thuc khur tring bang nano
bac nong d6 0,5 g/L trong 15 phut la thap nhat.
biéu nay cho thay, tac dung diét khuan cua
nano bac hiéu qua theo nhiéu co ché khéac nhau
(Chaloupka et al., 2010); c4 hai yéu t6 nong do
va thoi gian la nhung yeu to then chét quan
trong trong khir tring mau cay. Ngoai ra, trong
thi nghiém nay ciing quan sat thiy hién tuong
mau bi nhiém khuén veé sau & nong do (0,2 g/L
va 0,5 g/L) ¢ thoi gian 30 phut; diéu nay co thé
thdy, néu ndng do khu trung dat hi¢u qua cao
nhung & thoi gian dai thi miu cay d& phat sinh
khuan.

Mat khac, khi quan sat ty 1¢ hinh thanh mo
seo cua thi nghiém nay cho thay nghiém thic
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khtr tring nano bac néng do 0,2 g/L trong 20
phut 1a tot nhat (72,22%) cao hon nghiém thuc
0,5 ¢g/L trong 15 phat (66,67%) va ca hai
nghiém thirc nay déu cao hon rat nhiéu so Vi
nghiém thiec d6i ching HgCl,, Ca(ClO);
(46,66%, 56,66% lan luot). Mac du, ty 1é nhiém
cua nghiém thire 0,2 g/L trong 20 phut (26,66%)

D6 Manh Cuong et al.

cao hon so voi nghiém thuc 0,5 g/L trong 15
phut (20,00%); nhung ty 1¢ hinh thanh m6 seo
mai 1a yéu té quyet dinh trong nghién ctru nay.
Tir didu nay cd thé thay, nong do 1a yéu to quyet
dinh dén hiéu qua khir tring; thoi gian 12 yéu tb
chi phol ty 1€ hinh thanh mé seo trong khtr trang
MAu cay.

Bang 1. Kha ndng khir tring mau cdy clia nano bac va cac chét khiy triing théng dung sau 6 tuan nudi cay.

Chat Nong d6  Theoi gian khir Ty Ié nhiem hiynr?thanh Khoilweng  Hinh thai
khir trang (g/L) trung (phut) (%) mb seo (%) twoi (g) mau
5 100,00¢" - -
10 100,00¢ - - MA&u nhiém
e . . nam
0.05 15 100,00
20 100,00¢ - -
30 68,881 24,441 0,44 Mau trang
nga
5 100000 - - MU nhiém
10 100,00¢ - - nam
0,1 15 63,33 30,00 0,54¢ ,
20 60,00 33,330 0,660 'r\]/'g? trang
30 70,000 23,331 0,519
Mau nhiém
Nano - - :
5 100,00¢ A
bac
10 58,89¢ 34,44 0,57¢ ,
0,2 15 36,672 56,662 0,53¢ r'i";: trang
20 26,662 72,222 0,772
30 100,00¢ - - Mau nhiem
khuan
5 52,22bcd 41,110de 0,67b
10 47,77 45,55 0,57¢ Mau trdng
05 15 20,002 66,672 0,58 nga
’ 20 35,55 57,773 0,615
30 100,00¢ - - Moy nhiem
uan
HgCl 1 5 48,88 46,66 e 0,41¢ :\1/!;“5@0 hoa
Ca(Clo), 60 10 36,672 56,6630¢ 0,44¢ :\1/!;“5@0 hoa

Ghi cht: "Nhirng chi¥ céi khac nhau (a,b,c...) trong cling mét cot thé hién sy khac biét cé y nghia & mic o =

0,05 trong phép th¢r Duncan.
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Hinh 1. Sy hinh thanh m seo tir 1. a, b, M6 seo sau 1 tuan va 3 tuan nuoi céy; ¢, Mo seo xbp dan sau 4 tudn
nuoi cay; d, Mo seo trang nga sau 6 tuan nudi cay; e, Cac mo phdi hinh cau (Anh chup hién vi dién t&i: SEM);
f, M6 seo chét dan sau 6 tuan nudi cay.

Bén canh d6, su phat trién cia md seo la
quan trong nhat trong thi nghiém nay. Sau 1
tuan nudi cay, nghiém thac khir tring nano bac
da thdy md seo hinh thanh xung quanh mép cit
cua la (Hinh 1a) sau d6 lan dan dén toan bo bé
mat 14 (Hinh 1b); nghiém thac khir tring bang
HgCl, va Ca(ClO), su tai sinh md seo dién ra
cham hon (tuan tha 3). Diéu ndy cd thé giai
thich, chét diéu hoa sinh truong 1a yéu to cam
ng; nano bac 1a nhan t6 kich thich, diéu khién
qua trinh tao md seo. Sau 4 tuin nudi ciy, &
nghiém thic khir trung nano bac cac md seo
x6p dan, c¢d sy hinh thanh diép luc té, sinh phoi
va d6i khi c6 hinh thanh cum mo véi két cau toi
x6p tring (Hinh 1c). Sau 6 tuan nudi cdy, két
qua so sanh khdi lugng tuoi cho thay, tat ca cac
nghiém thirc khir tring bang nano bac déu co
khédi lwong téi thiéu bang va/hoic da sb cao hon
(0,44 - 0,77 g) so vai nghiém thire d6i ching
HgClz, Ca(Cl0)2(0,41 g; 0,44 g tuong ing); cao
nhat van & nghiém thuac 0,2 g/L trong 20 phut
(0,77 g). Mb seo & nghiém thirc khir triing bang
nano bac déu c6 mau trang nga (Hinh 1d) va c6
kha nang phat sinh phdi (Hinh 1e); dac biét, md
seo dat chuan nhat ¢ nghiém thac khur tring
nong d6 0,2 g/L trong 20 phut ¢6 kha néng sinh
phdi voi hiéu suat cao nhat; nghiém thic khu
trung bang HgCl, va Ca(ClO), md seo hoa nau

va chét dan (Hinh 1f) néu khong duoc cdy
chuyén tir som. Nhu vay, hiéu qua ciia nano bac
la kha rd rang trong thi nghiém nay; céc chat
khir trung thdng dung (HgCl, va Ca(ClO),) c6
su tai sinh mé seo cham hon so vGi nano bac va
chu ky phét trién md seo ngan, kha ning biét
hoa tao m6 seo khong cao, khong rd rang nhu
nano bac; mic du, tit ca cac nghiém thic trong
thi nghiém deu hinh thanh mé seo va co6 cau
trac co ban giong nhau. Thuc vay, tat ca nhiing
thay d6i vé chat, nong d6 va thoi gian céc ion
kim loai dung khir tring mau cdy déu c6 thé dan
dén hinh thanh nhiing tin hiéu ion kim loai khac
nhau anh huong dén té bao (Dean et al., 2012);
cong vai cau trac hat dat kich thudce téi han cua
nano bac s& cho phép mot lugng l6n nguyén tir
c6 thé twong tac tiép xdc bé mat, d& dang xam
nhap, tic dong sau bén trong té bao lam ting
dang ké hiéu qua khir tring, tao ra sy khac biét
trong téc d6 cam ung va phét trién cia mau cay
S0 V6i nhitng vat liéu thd (Navarro et al., 2008;
Shah, Belozerova, 2008; Nasser et al., 2013).

Phat sinh ph6i soma

Sau tuan thtr 4 nudi cy trén méi trudng, cac
md phoi soma dang cau (Hinh 2b) dau tién dugc
quan sat & cac nghiém thic bd sung nano bac;
nghiém thirc d6i chimg cac md phéi nay bét dau
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xuat hién ¢ tuan the 7 (khong dang ké). Piéu
nay cho thay, nano bac con c6 vai tro kich thich
hinh su thanh mé phéi.

Sau 8 tuan nudi cdy, két qua ghi nhan ty 1¢
mau tao phdi va sé lugng phdi hinh thanh trén
mau khac nhau ¢ cac nghiém thac thi nghiém
(Bang 2). Nghiém thic ¢6 bo sung 1,2 mg/L

D6 Manh Cuong et al.

nano bac cho ty 16 miu tao phdi cao nhét dat
82,22%; trong khi d6 ty 1é ndy ¢ ndng do 1,6
mg/L chi dat 76,66%, nhung s6 phoéi/mau dat
cao nhat (27,33 phoi) (Hinh 2a). Bac biét, khi
so sanh véi ddi ching (12,66 phoi), thi ty Ié
phdi/mau & nghiém thirc bd sung 1,6 mg/L nano
bac cao hon dang ké, gap 2,15 lan.

Bang 2. Kha nang kich thich phat sinh phdi soma ctia nano bac sau 8 tuan nudi cay.

Nong do 0,0 0.4 08 12 16 2.0
(mg/L)

Z,};)'e 2o phoi 49 15 36,66 56,664 82,222 76,662 61,112
Sé phéi/ binh  12,66° 16,33 20,332¢ 21,33% 27,332 15,33b¢

Ghi cht: *Nhirng chi¥ cai khac nhau (a,b,c...) trong cting mét hang thé hién sw khac biét cé y nghia & mic o =

0,05 trong phép thtr Duncan.

Hinh 2. Sy kich thich phat sinh phéi soma. a, Phéi soma & cac néng dé nano bac khac nhau (0; 0,4; 0,8; 1,2;
1,6; 2 mg/L, tr trai qua phai) sau 8 tuan nubi cay; b, M6 phéi soma & nano bac néng dd 1,6 mg/L sau 4 tuan
nudi cly; c, e, Phdi soma & nano bac ndng do 1,6 mg/L sau 8 tuan nubi cay; d, Phéi soma & nghiém thirc dbi
chirng sau 8 tudn nudi cly; f, Phdi cé hinh thai 2 14 mam dac trwng; g, Hinh thanh cac phéi thiv cap; h, I, Hinh
thanh chdi sau 6 tuan nudi cay.
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Bén canh d6, c&c hinh thai phéi khac nhau
cling dwoc ghi nhan; & nong do thap cua nano
bac (0,4 mg/L) va ddi chiing chu yéu kich thich
su hinh thanh mé seo (Hinh 1d); & nong d6 cao
ctia nano bac (2,0 mg/L) mé seo bi uc ché kha
nang tai sinh, mat dan kha nang tao phoi va chai
san, khong c6 kha ning phat trien (Hinh 2a). O
nghiém thire bd sung 1,6 mg/L nano bac cho ty 18
tao phdi tét nhat; c6 dang phdi hinh cau, hinh tim
1a chi yéu. Nhin chung, cac thé phéi da di vao
trang théi biét hoa cé bé mit tron lang, dan hinh
thanh phat thé hai 14 mam dac trung (Hinh 2¢) va
phét trién thanh phoéi truong thanh véi day du 2
cuc chdi c6 mau xanh va ré mam (Hinh 2e, f).
Cac phéi truong thanh ndy bi ngan cach vai moi
truong bai 16p md seo bén dudi, khi dugc cay
chuyén qua méi trudng tuong tu cac phdi nay
tiép tuc phét trién thanh chdi con hoan chinh sau
6 tuan nudi tiép theo (Hinh 2h, i).

Theo quan sét, nghiém thac bo sung nano
bac va dic biét nghiém thirc b sung nano bac
nong d6 1,6 mg/L c6 sy hinh thanh cac cum md
phdi tron nho (“ndt phoi”) trén khip bé mat
phdi cau don va phoi cau déi, trén khip phan
than va tham chi trén ré cia phdi don va phoi
doéi (Hinh 2g). Su tiang sinh md phdi la do hién
tuong sinh phdi thir cap néi chung bao gém
phdi thir cp cap 1, cip 2 tir phoi so cap lién tuc
xay ra trong qué trinh nudi dan dén sy hinh
thanh cum da phoi; phéi thir cap c6 thé ¢ dang
cau, hay mang phac thé 14 mam. Két qua trén c6
thé cho thay, nano bac da duoc chuyén hoa va
sir dung dé hd tro cho qua trinh kich thich, phat
trién phoi soma (Larue et al., 2014), nano bac
c6 thé d& dang tham nhap vao 16p biéu bi géc,
khi khau hoac noi mac té bao (Sondi, Salopek,
2004; Kim et al., 2007; Navarro et al., 2008).
Vay, cac nano bac dong mét vai tro thiét yéu
trong qua trinh hd hap, tang truong, sao chép
gen, nhan do6i té bao, phat trién phdi soma
(Dean et al., 2012).

Vé ly thuyét, mdi té bao thyc vat song déu
c6 kha nang phat sinh phoi soma. Qué trinh phéat
sinh phoi sdm Ngoc Linh cling da dugc nghién
ctru; anh hwong cua ngudn mau, thanh phan
khoang, chit diéu hoa sinh truong, spermidine,
proline va nguon carbohydrate I1én kha ning

phéat sinh phodi soma sdm Ngoc Linh (Bui Van
Thé Vinh et al., 2014); Nguyén Viét Cudng va
ddng tac gia (2013) di bao co anh huong cua
AgNO; 1én sy sinh truong va phét trién in vitro
cua cdy sdm Ngoc Linh. Bén canh d6, AgNOs
cling da dugc nghién ctu trong qué trinh tao
phdi soma trén nhiéu ddi twong khac nhau nhu
& Buffalograss (Fei et al., 2000), Coffea sp.
(Fuentes et al., 2000; Giridhar et al., 2004),
Carrot (Nissen, 1994), White spruce (Kong,
Yeung, 1994), Triticum durum (Fernandez et
al., 1999) va Zea mays (Vain Hort, Flament,
1989; Vain Hort et al., 1989; Songstad et al.,
1991). Trong nghién ctru ndy, lan dau tién nano
bac duoc sir dung trong nghién ctru qua trinh
phat sinh phdi soma sam Ngoc Linh, nghiém
thirc bd sung nano bac nong do 1,6 mg/L 1a tot
nhat cho qué trinh phat sinh phdi soma.

Tao cay con hoan chinh

Cac ndéng do nano bac khac nhau s& anh
huoéng khac nhau Ién su sinh truong va phat
trién caa chdi sam Ngoc Linh nuéi cdy in vitro.
Két qua thu duoc sau 12 tuan nudi cdy chdi sam
duoc chira ¢ Bang 3.

Sau 4 tuan nudi cay cho thay ré hinh thanh
hau hét & tat ca cac nghiém thic bd sung nano
bac (Hinh 3), nghiém thirc d6i chung ghi nhan
su hinh thanh ré & tuan tha 6. S6 liéu sau 12
tuan cho thay, cac chi tiéu theo ddi nhu chiéu
cao cay, s ré, khdi luong tuoi, khéi lwgng kho
ctia nghiém thirc bd sung nano bac nong do 1,2
mg/L (6,75 cm; 8,66 ré; 1,56 g; 1,19 g lan
lugt) cao hon déng ké so véi ddi chung (3,98
cm; 2,33 r&; 0,84 g; 0,46 g lan luot) va céc
nghiém thac bd sung nano bac con lai (Bang
3). Pi véi chi tidu chiéu dai ré & nghiém thuc
b sung nano bac nong d6 0,8 mg/L (5,13 cm)
to ra vuot troi hon cac nghiém thuac con lai;
nhung cac ré nay phat trién khong dong déu,
6 hién tugng mong nudc ¢ than, 14, va cé hién
tugng da than. O nghiém thac bd sung nano
bac néng do 1,6 mg/L xuat hién cac mo phoi
tron, nho & goc cay. O nghiém thirc bo sung
nano bac néng d6 2,0 mg/L cac cay bi khan,
gia hod; mat du, van c6 ré, than, 1a day da. O
nghiém thirc ddi chung, cay phat trién cham va
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yéu; khoi lugng tuoi, khéi luong kho (0,84 g;
0,46 g lan luot) xap xi bang ¥ so vai nghiém

D6 Manh Cuong et al.

thirc bo sung nano bac nong do 1,2 g/L (1,56 g;
1,19 g lan luot).

Bang 3. Kha n&ng hinh thanh ré va tao cay con hoan chinh ctia nano bac sau 12 tuan nudi cay.

Néng dd Chiéu cao cay £ = Chiéu dai Khdi lwgng Khéi lwong
(mg/L) (cm) Sore r& (cm) twoi (g) khd (g)

0,0 3,980 2,33 1,83¢ 0,84° 0,46°

08 5,312 6,330 5,132 1,312 0,862

12 6,75 8,66 3,83 1,560 1,19

16 3,890 4,660 1,800 1,258 0,802

2,0 3,39¢ 6,000 2,760 0,890 0,540

Ghi chi: *Nhiing chi cai khac nhau (a,b,c...) trong cling mét cot thé hién sy khéc biét cé y nghia & mic o =
0,05 trong phép thtr Duncan.

Hinh 3. Kha n&ng hinh thanh ré va tao cay con hoan chinh cta cac ndng d6 nano bac khac nhau (0; 0,8; 1,2;

1,6; 2 mgl/L, tir tréi qua phai) sau 12 tudn nudi cay.

Sam Ngoc Linh thudc loai cdy lau nam cé
cu va than gia, su hinh thanh cay hoan chinh la
rat quan trong. Anh huong cia AgNOs dén su
hinh thanh cay hoan chinh trong 4ng nghiém da
duoc nghién cau trén cay Decalepis hamiltonii
(Bais et al., 2000a; Reddy et al., 2001); Vanilla
planifolia (Giridhar et al., 2001) cac cay con in
vitro thu dwoc trén moéi trudng bd sung 0,4
mg/L AgNO3 ¢ ty Ié song s6t 100% khi chuyén
ra vuon vom. Trong nghién citu nay, ching toi
st dung nano bac nong do (0,0 - 2,0 mg/L);
nhan thiy nano bac néng d6 1,2 mg/L thich hop
nhat cho qua trinh tao cay in vittro hoan chinh
chuan bi cho giai doan thudn hoa ngoai vuon
uom.

KET LUAN

Viéc sir dung nano bac néng do 0,2 g/L
trong 20 phat c6 thé thay thé cac chat khir
trung théng dung (HgCl,, Ca(ClO),) trong vi
nhan giéng cay sim Ngoc Linh. Bén canh do,
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nano bac con cé tac dung kich thich miu ciy
cam ung nhanh, tac dong dén su phét sinh
hinh thai va hoan toan khong gay ra bat ky
tac dong tiéu cuc nao dén miu cdy. Ngoai ra,
nano bac nong do 1,6 mg/L thich hop cho su
phét sinh phdi soma véi tan suit cao va 1,2
mg/L nano bac la thich hgp cho viéc tao cay
hoan chinh.

Loi cam on: Pé hoan thanh nghién cizu nay,
nhom tac gia xin chan thanh cam on su tai tro
kinh phi cia dé tai “Nghién ciru tic dong cua
nano kim logi 1én kha nang tdi sinh, sinh
trweong, phét trién va tich luy hoat chat trong
qué trinh nhan gidng mét sé cay trang co gia tri
cao ¢ Viét Nam” thuéc hop phan: “Nghién ciru
co ché tic déng va danh gia an toan sinh hoc
cia c&c ché pham nano dwoc nghién cizu trong
du én”, ma so: VAST. TD.NANO.04/15-18.
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INCREASING THE SOMATIC EMBRYOGENESIS FREQUENCY OF Panax
vietnamensis Ha et Grushv. BY DISINFECTION OF LEAF EXPLANT USING
NANO SILVER AND THE ADDITION OF NANO SILVER IN CULTURE

MEDIUM

Do Manh Cuong!?, Hoang Thanh Tung', Hoang Dac Khai?!, Vu Quoc Luan?, Vu Thi Hien?,

Truong Thi Bich Phuong? Duong Tan Nhut!

Tay Nguyen Institute for Scientific Research, Vietnam Academy of Science and Technology
“Hue University of Sciences, Hue University

SUMMARY

Somatic embryo is a developmental method for mass multiplication of valuable medicinal
plants. In this study, leaf explants of Ngoc Linh ginseng were disinfected with nano silver at
different concentrations and exposure times to eliminate infectious agents and induce embryogenic
callus for the production of somatic embryos. The results show that the lowest contamination rate
(20.00%) was observed when leaf explants were treated with 0.5 g/L nano silver for 15 minutes
while the highest embryogenic callus induction rate (72.22%) and fresh weight (0.77 g) was
determined at 0.2 g/L nano silver for 20 minutes. High frequency of somatic embryogenesis
formation and germination were occurred on MS medium supplemented 1.0 mg/L 2,4-D; 0.5 mg/L
NAA; 0.2 mg/L Kin and 1.6 mg/L nanosilver. After 8 weeks of culture, the number somatic
embryos derived from nano silver treated-leaves was increased 2 times than non-treated explants.
Addition of 1.0 mg/L NAA and 1.2 mg/L nano silver was showed the highest shoot and root length,
root number, fresh and dry weight of plantlets. This research showed that pre-treatment and
supplement of nano silver in culture medium is potentially useful for improving embryogenesis

frequency, and plantlet formation of Ngoc Linh ginseng cultured in vitro.

Keywords: callus, embryogenesis, nanosilver, Ngoc Linh ginseng, somatic embryo
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