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TOM TAT

Trong nghién ctru ndy, nano bac ¢ nong d0 va thoi gian xtr Iy khac nhau duoc sir dung dé khir cac tac nhan
gay nhlem va cam (g mau cly ban du lam vat lidu cho nudi cdy huyén phii té bao cy salem. Két qua cho
thy mau céy 1a dwoc khir tring bing nano bac ndng d6 0,2 g/L trong 20 phut cho hiéu qud khw trung cao nhét
(ty 1& séng dat 73,33%) so v&i HgCl, (56,66%) va Ca(ClO), (64,44%), kh1 nudi cy trén méi truong %4MS co
b0 sung 20 g/L sucrose; 1 mg/L plcloram vals g/L gelrite. Ngoai ra, mau ndy cam g hinh thanh mé seo x&p
rét t6t (md seo mau trang sira, tao nhleu cu triic gidng phéi). Qua trinh hinh thanh huyén phu té bao tir cac mé
seo nay ciing dugc ghi nhén khi cay trén moi truong tuong tw co bd sung 1,2 mg/L nano bac, trong didu kién
nudi cdy long lic, hidu qua cao nhit dat & ngay thir 20 (49088 té bao/mlL) cao gap 2,5 lan d6i ching (19361 té
bao/ml). Nhing té bao nay sinh truong, phat trién va c6 thé tai sinh tét nhat tir ngay thir 16 dén ngay thir 20.
Huyén phii té bao nay tai sinh chdi cao nhat trén méi truong 4MS c6 bd sung 20 g/l sucrose; 1 mg/Lzeatin; 2,5
g/L gelrite va 1,6 mg/L nano bac (67,77%) so voi dbi chimg khong co6 bd sung nano bac (40,00%). Nghién ctru
nay cho thiy ring, viéc sur dung nano bac trong vi nhan giong cdy salem nhu 1a mot tac nhan tich cyc cho hi¢u
qua khir tring, cam mg miu ciy, phat sinh huyén phu té bao, tai sinh mé seo va chdi. Bén canh do, két qua
cling ghi nhan ¢6 hién twong trc ché su phat trién ctia mau céy khi sir dung nano bac & ndng do cao va trong

thoi gian dai.

Tir khoa: Salem, nano bac, khit triing, huyén phii té bao, nudi cdy in vitro

MG PAU

Salem (Limonium sinuatum (L.) Mill) 12 mot
trong nhirng loai hoa cit canh c6 gia tri trang tri cao,
duoc trong trén toan thé gidi nho sy phong phu vé
mau sic hoa, nén dugc st dung cho ca hoa tuoi va
hoa kho (Harazy et al., 1985; McTaggart, Liberato,
2006). Theo théng ké cua Vién Théng ké Polynesia
thuoc Phap (Institut statistique de polynésie
frangalse ISPF) 2014, céac quoc gia trong, tiéu thu
va xudt khiu hoa salem 16n nhét trén thé gidi giai
doan 2007-2013 la Ha Lan, Nhat Ban va Mexico.
Trong d6, téng san luong hoa & Ha Lan vao nim
2012 1a 7945 triéu canh, hoa salem chiém 67 triéu
canh. Nhat Ban, dién tich tréng hoa salem 1én dén
212 ha véi san lugng thu duge 120 triéu canh vao
nam 2012. Mexico, trong tong s6 gan 16000 ha dién

tich hoa cit canh c6 123 ha hoa salem. Céy salem
dugc du nhap vao Viét Nam tir trudc nam 1975.
Hién nay, salem duoc tréng nhiéu & Pa Lat (Da
Thién, Thai Phién) va Pon Duong, san phim chu
yéu duge tiéu thu trong nudc va hudng téi Xudt
khau. Nhu cau thi truong ngay cang tang, nhung vi
nhan gidng cay salem van con ton tai nhleu han ché:
quy trinh nhén gidng chua 6 6n dinh; hé s6 nhan, ty 1é
ra ré con thap, ty 1¢ trong thanh cong va nang suat
cua cay thuong pham khong cao. Trong khi d6, cac
nha khoa hoc thyc vat da tham gia vao viéc nghién
ctru nhan glong hidu qua ¢ quy md 16n va tién hanh
lai tao giong nham huéng téi mo rong hon nira sy
da dang mau sic va hinh dang hoa. Vi nhan glong
salem dé thanh cong bang phuong phéap nudi cay tai
sinh chdi truc tlep tr mau 14 non, mit ngu non cua
canh hoa (Amo-Marco, Ibanez, 1998; Seelye et al.,
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1994); tai sinh chdi gian tiép thong qua mé seo tir
huyén phu té bao (Kunitake, Mii, 1990; Igawa ef al.,
2002). Trong d6, nudi cdy tai sinh truc tiép chdi 1a
phuong phap hinh thanh chdi tir mac ngu hodc ch01
bat dinh tir mau la nhung khong hinh thanh cac té
bao md seo; nudi cay tai sinh gidn tiép la phuong
phap hinh thanh kho1 té bao mo seo khong t6 chirc
nén tao dugc nguon mau nhidu, 6n dinh va chat
luong hon so véi phuong phap tai sinh tryc tiép; cac
cdy hinh thanh co tinh dong nhét v& mat di truyén,
sinh 1y, hinh thai (Igawa et al, 2002). Mac du
phuong phap nay ¢6 nhidu uwu diém, nhung giai
doan tao ngudn mau in vitro de tai sinh dat hiéu qua
khong cao do dé bi nhiém nédm, nhim khuin hoic
bi chét; huyén phu té bao khé tai sinh mé seo va
hinh thanh chdi.

Trong nhitng ndm gan déy, cac ion bac & dang
mubi bac nitrate, bac thiosulphate dugc tng dung
nhiéu trong nudi céy méd t& bao thuc vat nho dic
tinh khang nim, khang khuan ma khéng giy anh
huéng dén sic khoé cua con ngudi (Abdi et al.,
2012). Mat khéc, céc ion bac con dong vai tro quan
trong trong sy phat trién ctia mo seo, tai tao va phat
sinh phoi soma, tai sinh chdi trong nuéi ciy in vitro
(Bais et al., 2000). Tuy nhién, cac ion bac ludn di
kém voi cac cation ton tai & dang mudi (AgNOs,
Ag;S0,4) diéu nay anh huéng dén hidu qua khu
tring va hap thu ctia ion bac.

DPé khic phuc tinh trang trén, dung dich nano
bac gdm cac ion co kich thude tir 1 dén 20 nm va
véi kich thudce cuc ky nho nay, cac hat nano cé dién
tich bé mat 16n lam ting kha nang tiép xtc va sy
bam dinh trén bé mit té bao. Do d0, hiéu qua tac
dong cao (Sondi, Salopek-Sondi, 2004; Shah,
Belozerova, 2008).

Vi vay, chung t6i thyc hién nghién ciru nay,
nham khao sat va danh gia kha ning thay thé hoan
toan cac chit khir tring thong dung (HgCly,
Ca(ClO),) bang nano bac trong giai doan khur trung
mau cdy va anh huong cia nong d6 nano bac I1én su
phat sinh huyén pht té bao, tai sinh chdi, sinh
truéng va phat trién cua cdy salem trong diéu kién
in vitro.

VAT LIEU VA PHUONG PHAP
Vit liéu
Nguﬁn mau

La cia cay salem (Limonium sinuatum (L.)
Mill) ex vitro khoang 3 thang tudi sinh trudng va
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phat trién tot, khong bi sau bénh hién c6 tai vuon
uom cua Phong Sinh hoc Phén tir va Chon tao giéng
cdy trong (Vién Nghién ciru Khoa hoc Tay Nguyén)
dugc chon lam nguén mau ban dau.

Vat liéu nano

Dung dich nano bac do Vién Coéng nghé moi
truong cung cdp vai cac hat nano bac co kich thude
trung binh < 20 nm duoc thiét 1ap theo ty 1&: AgNO;
= 700 - 1000 ppm, B-chitosan = 250 - 300 ppm,
NaBH4 = 200 ppm, ty 1€ mol NaBH./ AgNO; = V4,
tdc do nho giot NaBH, = 10 - 12 giot/phtit (Chau et
al., 2008).

Méi truong nuéi cdy

Mbi truong nudi cdy la moi truong MS
(Muraghige, Skoog, 1962) c6 b sung chét diéu hoa
sinh truong va chét lam dong tuy theo timg giai
doan phat trién ctia cdy. TAt ca cac moi truong nudi
cdy dugc diéu chinh vé pH = 5,8; ddi v6i thi nghiém
hinh thanh mé seo va tai sinh chdi dugc nudi cdy
trong binh thuy tinh 250 ml chira 40 ml méi truong;
riéng ddi voi thi nghiém phat sinh huyén phu t& bao
thi dwoc nuéi cdy trong binh tam gidc 250 ml chira
100 ml moi trudng long. Sau do, toan by moi truong
duogc hép khir tring & nhiét d6 121°C, 4p suét 1 atm
trong thoi gian 20 phut.

Phwong phap

Khur trung va tao moé seo

La non cua cdy salem dugc ria sach dudi voi
nude may sau do ngdm vai con 70% trong 30 gidy,
rira lai v6i nude cat vo trung 3 lan va khir tring
bang dung dich nano bac v&i cac ndng do khac nhau
(0,05; 0,1; 0,2; 0,5 g/L), trong cac khoang thoi gian
thay dbi (5, 10, 15, 20, 30 phut). Nghiém thirc dbi
chimg str dung chét khir tring calcium hypochlorite
(Ca(Cl0O),) 60 g/L trong thoi gian 10 phut va dung
dich mercury chloride (HgCl,) 1 g/L trong thoi gian
5 phat (Ngo Xuan Binh, 2010). Nhitng méu 14 nay
sau khi khir tring dwoc cat thanh hinh tron c6 dudong
kinh 1 cm béng dung cu cét (Duong T4n Nhut,
2012), sau d6 dugc cdy trén moéi truong AMS ¢6 bd
sung 20 g/L sucrose, 1 mg/l picloram, 2,5 g/L
gelrite (Igawa et al., 2002). Mdi nghiém thirc tién
hanh trén 30 binh, méi binh cdy 1 mau. Thi nghiém
nay nhiam theo dbi: ty 1& séng (%), kh01 luong tuoi
(g), khdi lugng kho (g), hinh thai miu ciy dé nghién
clru vai tro cia nano bac trong khu tring va cam
{ing tao mo seo sau 4 tudn nudi cdy.
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Phat sinh huyén phii té bao

Dé nghién ctru qua trinh hinh thanh huyen phu
té bao, cac ‘md seo xOp tir nghiém thirc t6t nhat &
trén dugc cdy vao méi truong long 4MS ¢ bd sung
20 g/L sucrose, 1 mg/Lpicloram, (Igawa et al.,
2002) va nano bac dugc bd sung véi cac ty 18 khac
nhau (0,0; 0,4; 0,8; 1,2; 1,6; 2,0 mg/L). Mdi nghiém
thirc tién hanh trén 5 binh, mdi binh cdy 0,1 g m
S€0 xép. Tét ca nghiém thirc dugc dat trén may lic
(Hermle, Dirc) véi tbe d6 100 vong/phut, dé nghién
clru anh hudng cta nano bac dén tan suit phat sinh
va hinh thai té bao don duoc nuéi cdy long lic vao
nhitng khoang thoi gian khac nhau (0, 4, 8, 12, 16,
20, 24, 28 ngay).

Tdi sinh choi

Huyén phi té bao thu nhan tir nghiém thirc tét
nhit ¢ thi nghiém trén dugc cdy vao moéi truong
15MS ¢6 bd sung 20 g/L sucrose, 1 mg/L zeatin, 2,5
g/L gelrite (Igawa ef al., 2002) va nano bac dugc bd
sung voi cac ty 1€ khac nhau (0; 0,4; 0,8; 1,2; 1,6; 2
mg/L). Mdi nghiém thirc tién hanh trén 30 binh, mdi
binh cdy 0,5 ml thé tich huyén phu té bao. Cac chi
tiéu theo doi: ty 16 mau tai sinh (%), sé chdi/binh,
chidu cao chdi (cm), ty 1& chdi > 1,5 cm (%) duoc
xac dinh nhim khao sat anh huéng ciia nano bac &
nhitng ndéng d6 khac nhau 1én sy tai sinh chdi gian
tiép tir huyén phu té bao thong qua mo seo sau 4
tudn nudi cdy.

Piéu kién nudi ciy

Diéu kién in vitro, cac thi nghiém duogc tién
hanh trong diéu kién nhiét do phong 25 + 2°C, chu
ky chiéu sang 16 gid/ngdy, cuong do 40 - 45

umol.m™.s™ dudi 4nh sang dén huynh quang, d6 4m
trung binh 55 - 60 %.

Xac dinh mat dj té bao

Xéc dinh mat d6 té bao trong cac binh nuoi c?iy
trén theo cac budc sau day: (1) Huyén phu té bao
salem (1 mL) dugc thu nhan cho vao eppendorf, ly
tdm 1500 vong/phit trong 5 phat ¢ nhiét do phong
dé loai bo dich méi truong; (2) Méu sau khi ly tam
duogc cb dinh trong paraformaldehyde 4% trong 15
phut, ly tdm 1500 vong/phut trong 5 phit ¢ nhiét do
phong dé loai bé dich ndi; (3) Dich té bao dugc 1
v6i triton X100 ndng d6 0,1% trong 30 phit, ly tim
1500 vong/phut trong 5 phut & nhiét do phong dé
loai bo dich ndi; (4) Céc té bao duoc thu nhan va
nhudm véi thubc nhudm acridine orange ndng do 30

pg/ml trong 30 phut, ly tdm 1500 vong/phtt trong 5
phiit & nhiét d6 phong dé loai bo dich ndi; (5) Cac té
bao duge ¢ dinh trén lame va quan sat dudi kinh
hién vi dién tir huynh quang dé xac dinh mat do té
bao don.
Xir Iy s6 li¢u

MBJi thi nghiém duoc lap lai 3 lan. TAt ca céc sb
liéu sau khi thu thdp Gng voi ting chi tiéu theo doi
duogc xir 1y bang phin mém MicroSoft Excel” 2017
va phan mém phan tich thong ké SPSS 16.0 theo

phuong phap Duncan’s test v6i o = 0,05 (Duncan,
1955).

KET QUA VA THAO LUAN
Khir tring va tao mé seo

Sau 4 tuan nuodi cay, ket quéa ghi nhan cho thiy
kha nang khu tring mau céy cua nano bac & cac
ndéng d6 va thoi gian xtr Iy khac nhau co sy khac
biét so vdi cac chat khir tring thong dung (HgCl, va
Ca(ClO),) (Bang 1 va Hinh 1).

Theo quan sat, tAt ca cac mau 14 & nghiém thtrc
khir tring bang nano bac ndng do 0,05 g/L trong 5
phat, 10 phat va 0,1 g/ trong 5 phut khong ghi nhan
duoc ty 1¢ song (Bang 1) do cac mau da bi nhiém
nam; ¢ cac nghiém thirc con lai trir mau bi nhiém
trong qué trinh khir tring, con lai cac mau séng déu
cam ung tao mod seo. Trong d6, mau 14 & nghiém
thirc khir tring bing nano bac ¢6 d4u hiéu cam tng
tao mo seo som nhit trong tuan dau tién, trir cac
méu khir tring bang nano bac ¢ thoi gian 30 phat sy
cam (ing tao mo seo xuét hién & tuan thi 2. Sau do,
c4c mau 14 nghiém thie sir dung Ca(ClO), ndng do
60 g/L ¢ thoi gian 10 phut va HgCl, ndng do 1 g/L
& thoi gian 5 phat chi méi co ddu hiéu cam tng tao
mb seo 1an lugt sau tudn thir 2 va tuan thir 3. Diéu
nay cho thay, chat didu hoa sinh truong la yéu to
cam (g mau ciy, nano bac & nong do va thoi gian
thich hop c6 vai trd kich thich miu cdy mau cdy tot
hon so véi Ca(ClO), va HgCl,.

Sau tudn thtr 4, ty 18 song sot ciia miu cdy ¢
nghiém thuc 0,2 g/Ltrong 20 phut va 0,5 g/L trong
15 phut cho ty 1¢ séng sOt cao nhét 73,33%, cao hon
so v&i khir trung bang Ca(ClO), (64,44%) va HgCl,
(56,66%). Ty 1& song sot cua cac mau cay giam khi
thay ddi nong d6 hay thoi gian khir tring bang nano
bac (Bang 1).
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Bang 1. Kha nang khtr tring mau cdy cda nano bac va cac chét khir tring théng dung sau 4 tuan nudi cay.

Chét Néng do Thoi gian khir Ty 1 Kh(")_i lwong th")i IPoNg itk thai mau
Khir tring  (g/L) trung (phut) song (%) twoi (g) khé (g)
5 0,00" 0,00’ 0,00° MAu nhiém
10 0,00’ 0,00’ 0,00° MAu nhiém
0,05 15 27,77° 0,52° 0,34° Mb seo x4p
20 28,88° 0,53% 0,35° Mb seo x6p
30 26,66° 0,54 0,36° Mb seo hoa nau
5 0,00’ 0,00’ 0,00° MAu nhiém
10 30,00° 0,53% 0,35° Mb seo x6p
0,1 15 31,11° 0,54 0,36° Mb seo x6p
20 53,33¢ 0,64° 0,44° Mb seo x6p
30 28,88° 0,55° 0,35° Mb seo hoa nau
Nano 5 28,89° 0,54% 0,36° M6 se0 x6p
bac 10 54,44° 0,64° 0,45° M6 seo xbp
0,2 15 63,33 0,73° 0,51° Mb seo xbp
20 73,33% 0,74° 0,52° M6 seo xép, mau tréng siva
30 30,00° 0,53% 0,35° Mb seo hoa nau
5 28,89° 0,52° 0,34° Mb seo xbp
10 55,55 0,65° 0,44° Mb seo x6p
0,5 15 73,33° 0,73° 0,51° Mb seo x4p, mau xanh
20 64,44 0,53° 0,35° Mb seo hoa nau
30 31,11° 0,53% 0,35° Mb seo hoa nau
HgCl, 1 5 56,66 0,64° 0,44° Mb seo clrng, nga vang
Ca(CIO), 60 10 64,44° 0,53 0,37° Mb seo xbp, mau tring duc

Ghi chu: ‘Nhﬁ’ng chir cai khac nhau (a,b,c...) trong cting mét cét thé hién sw khéc biét c6 y nghia & mirc a = 0,05 trong phép
thir Duncan.

Hinh 1. Sy cdm (ng khac nhau gitra cac mau cay khtr trung bang nano bac va cac chat kht trung thong dung sau 4 tuan
nudi cdy. a. Mau cly dwoc khir trung bang HgCl, néng do 1 g/L trong 5 phut; b. M&u cdy dwoc khiv tring bang Ca(ClO),
ndng d6 60 g/Ltrong 10 phut; c. Mau cy dwoc khir tring bang nano bac nong d6 0,2 g/Ltrong 20 phut; d. MAu ciy duoc
khtr triing bang nano bac ndng d6 0,5 g/L trong 15 phut; e. Mau cay dwoc khir triing bang nano bac ndng dd 0,1 g/Ltrong
10 phat; f. Mau cay dwoc khir tring béng nano bac ndng dd 0,2 g/L trong 30 phuit.
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Sau 4 tudn nudi cdy, cic miu sdng sot tir giai
doan khur trung ¢6 sy cam ung khac nhau trén moi
truong. Hinh 1c va 1d cho thiy sy phat trién cta mo
seo X0p o chu tric giéng phoi rat tot. Nghiém thire
¢ nong d6 0,2 g/L ¢ 20 phut cho két qua t6t nhat
nhiéu so khoi phoi c6 mau tring sita, xuat hién ré bat
dinh (Hmh 1d), dat khdi lwong tuoi va khdi lwong
kho lan luot 0,74 (g); 0,52 (8). Két qua nay cao hon
rat nhiéu khi so sanh véi khdi luong twoi va khdi
lugng kho cua mo seo ¢ nghiém thire dugce khir tring
v6i Ca(ClO), (lan lugt 0,53 g; 0,37 g) va HgCl, (lan
luot 0,64 g; 0,44 g). Con nghiém thirc stt dung nano
bac nong d6 0,5 g/l & thoi gian 15 phut cho sy phat
trién cta md seo xdp c6 cdu trac giébng phdi nhung
c6 mau xanh (Hinh 1c). Cac nghiém thirc dugc khir
trung bang nano bac déu cho su phat sinh mé seo
x0p ¢d cau truc glong phoi, khéi lwong tuoi va khéi
luong kho giam dan khi nong d¢ va thoi gian khir
tring bang nano bac thay ddi (Hinh le). Bén canh
d6, cic mau cdy dugc khir tring bang HgCl, lai cho
su phat sinh mo seo clirng, c6 mau nga vang (Hinh
la); Ca(ClO), 1a cac md seo xOp, ¢ mau tring duc
(Hinh 1b) va déu khong ghi nhan dugc cac mo seo
cau tric gong ph01 Dleu nay co thé thay, tat ca
nhitng thay d6i vé chét, ndng d6 va thoi gian cac ion
kim loai dung khtr tring miu cy déu c6 thé dan dén
hinh thanh nhiing tin hi¢u ion kim loai khac nhau
anh huong dén té bao (Dean et al., 2012). Pay co thé
la nguyén nhan chinh khién sy phat sinh hinh thai
méu cay khi khir tring bang nano bac khac biét véi
khir tring bang HgCl, va (Ca(ClO,),. Ngoai ra, c6
thé quan sat thy nghiém thirc sir dung nano bac &
ndng d6 0,5 g/L trong 20 phut va tit ca cac ndng do
trong thoi gian 30 phut co sy e ché va sau 4 tudn
nudi cdy mau bi ho4 nau, va va chét (Hinh 1f).

Vi vay, nano bac dugc nhin nhan nhu mot tac
nhén mdi trong nudi cdy mo té bao thuc vat diung
khu tring mau céy. Ngoai ra, nhd vao tac dung diét
khuédn cua nano bac hiéu qua theo nhidu co ché khac

nhau (Chaloupka ef al., 2010) cong véi cdu trac hat
dat kich thudc t&i han sé cho phép mét lugng 16n
nguyén tir ¢6 thé twong tac tiép xtic be mit, dé dang
xam nhdp, tdc dong sdu bén trong té bao lam ting
dang ké hidu qua khir tring, tao ra sy khac biét trong
tbe do cam Gng va phat trién cua mau cay so voi
nhitng vat li¢u tho (Navarro et al, 2008; Shah,
Belozerova, 2008; Nasser et al., 2013). Mat khac,
trong quy trinh khir tring mau hién nay chu yéu st
dung (Ca(ClO),), (HgCl,) c6 tinh tiy rira va dn mon
cao nén c6 kha ning gdy doc va trc ché miu cay
(Ines et al., 2013), dy 1a 1i do khién miu cdy khi st
dung cac chit khir tring nay cam tng cham hon so
v6i mau cdy ¢ nghiém thic st dung nano bac. Tac
dyng khtr tring bé mat mau c?iy cuia nano bac da duoc
béo co dau tién boi Abdi et al.,, (2012) trong khir tring
bé mét mau cdy Valeriana officinali L. Theo d6, tic gia
da két luan rang sir dung nano bac (kich thudc 35 nm)
ndng d6 0,012 g/L trong 180 phit s& cho két qua Khur
tring t6t nhat. Cong dung ciia nano bac trong nudi cdy
mo thuc vat dd duogc nghién ciru trén nhiéu dbi tugng
khac nhau (Navarro et al., 2008; Rostami, Shahsavar,
2009; Arab, 2014). Tuy nhién, cach tiép can van dé,
néng do, thoi gian va dac biét phuong phap 1a khac
nhau. Trong nghién ctru nay, ching to6i st dung nano
bac (kich thuéc < 20 nm) dé khir tring bé mét méu 1.
Két qua cho thdy, nano bac c6 thé thay thé hoan toan
chét khir tring thong dung & giai doan tao ngudn mau
in vitro. Tém lai, st dung nano bac ndng d6 0,2 g/L &
thoi gian 20 phut cho hiéu qua khir tring t6i wu nhét,
mAau 14 cam Ung tao md seo nhanh va phat trién tbt,
khong ¢6 dau hiéu trc ché.

Phit sinh huyén phu té bao

Nano bac khong chi tic dong 1én kha nang khur
trung va cam tmg mau cay Trong nghién ctru nay
nano bac con anh huong dén sy phat sinh huyén phu
té bao sau 4, 8, 12, 16, 20, 24, 28 ngay nudi ciy
(Bang 2, Biéu d6 1, Hinh 2).

Bang 2. Anh hwéng clia nano bac dén sé lwgng té bao trong nudi cdy huyén phu té bao.

Néng dé Mat do té bao (té bao/mL) sau th&i gian nudi cay (ngay)
(mgl/L)
4 8 12 16 20 24 28
0,0 751" 1086° 3673° 16337¢ 19361° 14639° 12008°
0,4 989%° 1251°° 31543° 33385° 34228° 21321° 19964
0,8 902%° 1419%° 35517%° 40463° 43639° 25963° 22406°
1,2 1350° 1623° 45850° 48434° 49088° 26294° 22858°
1,6 1020%° 1433% 39529%° 41909° 43989° 24041° 21623
2,0 700° 1299 31416° 38630™ 43254° 21611° 17049°

Ghi chu: *Nha’ng chir cai khac nhau (a,b,c...) trong cting mét cét thé hién sw khéc biét c6 y nghia & mirc a = 0,05 trong phép

ther Duncan.
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Biéu db 1. Cac giai doan sinh trudng va phat trién huyén phu té bao salem duoi tac dung cia cac néng do nano bac khac
nhau (0; 0,4; 0,8; 1,2; 1,6; 2 mg/L) sau cac khodng thoi gian nuéi cay khac nhau (4, 8, 12, 16, 20, 24, 28 ngay).

Hinh 2. Sy phat sinh hinh thai cta t& bao trong cac giai doan khac nhau. a, b, ¢. Hinh thai té bao trong méi trwdng khdng
¢6 bd sung nano bac & cac giai doan: lan lwot thich nghi (ngay ther 8), tang trwedng (ngay thr 16), suy vong (ngay thir 24);
d, e, f. Hinh thai té& bao trong mai trwdng cé bd sung nano bac ndng d6 1,2 mg/L & cac giai doan: lan lwot thich nghi (ngay

thir 8), téang trwdng (ngay thr 16), suy vong (ngay thir 24).

Két qua ghi nhan dugc cho thdy, qua trinh phat
trién ciia cac té bao don salem trong méi truong long
cling trai qua 4 giai doan theo ding chu ky sinh
trudng cua nhiéu loai thyc vat. Tir khi bét dau nudi
cdy dén ngay thir 8 cac té bao da trai qua giai doan
thich nghi. O giai doan nay sy sinh truéng cia té bao
kha cham, cac t& bao co kich thudc twong ddi nho,
déng nhét (Hinh 2a). Pic biét, trong nghiém thirc c6
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bd sung nano bac xuit hién cac t& bao v6i ndi chat
dam dic, bit mau thudc nhudém rat dam, cac té bao
nay chiém sé lwong 16n trong dich huyén phu té bao
(Hinh 2d). Trong giai doan, nay mat do té bao dat
cao nhat & nghiém thirc bd sung 1,2 mg/L nano bac
ngay thir 8 (1623 té bao/mL) va cao hon so v&i ddi
chimg (1086 té bao/mL). Tiép theo 14 giai doan ting
truong cia té bao kéo dai tir ngay nudi cdy thir 8 dén
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ngay thir 12 ddi véi cac nghiém thire b6 sung nano
bac va dén ngay thir 16 dbi voi nghiém thic dbi
chung O giai doan nay, sy phan chia té bao dién ra
voi toe do 1on nhét, s6 lugng té bao ting lén rat
nhanh, cac té bao thanh cum tir vai chuc dén vai traim
té bao (Hinh 2b). Mat do té bao dat cao nhét &
nghiém thtrc ndng d¢ 1,2 mg/L nano bac ngay thir 12
(45850 té bao/ml) so véi nghiém thic dbi ching
ngay thir 16 (16337 té bao/mL). Trong giai doan nay,
cac té bao bat dau xudt hién khong bao, ban dau la
nhiéu tai nho, sau d6 lién két v6i nhau thanh cac tai
to va cudi cung thanh mot khong bao trung tim
chiém hau hét thé tich cua t& bao, don ép chat
nguyén sinh va nhén ra sat thanh té bao (Hinh 2e).
Pac biét, cac té bao don duoc nudi céy trong nghiém
thirc bd sung nano bac c6 kich thudc to hon so véi
nghiém thirc dbi chimg (Hinh 2). Diéu nay cho thiy
da co su tac dong cua nano bac trong qua trinh phat
trién té bao. O giai doan on dinh cua nghiém thtc co
b sung nano bac dugc bat dau tir ngay thir 12, con &
nghiém thirc dbi chimg tir ngay thir 16 cling kéo dai
dén ngay thtr 20 va mat do té bao déu dat cao nhat ¢
ngay thir 20 (1an lugt 49088; 19361 té bao/mL). Didu
nay cho thdy, gen quy dinh thoi diém phét sinh
huyén phu té bao dat t6i wu, nano bac chi co vai tro
kich thich phan bao, lam ting s6 luong té bao. Vi
vay, viéc duy tri huyen phu té bao phai duogc thuc
hién vao giai doan diu cua pha 6n dinh, vao lac té
bao phén chia va phat trién nhanh chéng, néu vuot
qua giai doan nay thi sirc song ctia huyén phu s&
giam xudng. Do d6, ngay nudi cay thir 16 dén ngay
20 1 thich hop nhét cho viéc cdy chuyén huyén phu
té bao salem. Két qua trén co thé cho théy, nano bac
dd dugc chuyén hod va s dung dé hd tro cho qua
trinh trao ddi chit va su phat trién cua té bao (Larue
et al., 2014), nano bac c6 thé d& dang tham nhép vao
16p biéu bi gbe, khi khéu hodc ndi mac té bao (Sondi,
Salopek, 2004; Kim e al., 2007; Navarro et al., 2008).
Vay cac nano bac dong mot vai tro thiét yeu trong qua
trinh hé hép, ting truéng, sao chép gen, nhan doi té bao
(Dean et al., 2012). Sau d6, mat do té bao giam nhanh
dén ngay thir 24 va giam cham dén ngay 28, diéu nay
chimg to cac t& bao budc vio giai doan suy vong va dan
den chet han. Nguyén nhan c6 thé 1a do anh huong mot
s0 yeu t6 nhu sy can kiét chét dinh dudng, su tang mat
6 té bao, sur tich luy cac chat doc. Quan sat biéu do cho
thdy, trong méi truong c6 bd sung nano bac nong do
1,2 mg/L, khong nhitng mat do té bao 1a cao nhit ma
dinh cua duong cong sinh trudng con rong nhat tir ngay
12 dén ngay 20 so véi ddi chimg tir ngay 16 dén ngay
20 (Biéu d6 1).

Ton bac dugc biét dén nhu 14 chét e ché tong hop

khi ethylene (Halevy, 1981), gia tang su tai sinh ¢ thuc
vat (Songstad ef al., 1988, Chi et al., 1991) trong diéu
kién nudi cdy in vitro. Tuy nhién, trong nghién ctru ciia
chiing t6i, nano bac c6 tac dong tich cuc ¢ muc do té
bao, cu thé 14 trong sw phat sinh huyén phi te bao, hinh
thai va chat luong t& bao. Chi tiéu mat do té bao dat ty
1é cao nhét & ngay thir 20 & nghiém thirc bd sung nano
bac ndng d6 1,2 mg/L. Thoi gian cdy chuyén tot nhét tir
ngay thir 16 dén ngay 20.

Tai sinh choi

Sau 4 tudn nudi cdy két qua ghi nhan dwgc cho
thy, cac chi tiéu theo dbi ciia nghiém thirc bd sung
nano bac c6 khac biét dang ké so voi nghiém thtrc
d6i chimg (Bang 2 va Hinh 3).

O tudn thtr 1, tat ca cac nghiém thirc co sy cam
ung hinh thanh mé se¢o rat som. Nhung sy tai sinh
chdi trong cac nghiém thirc bd sung nano bac duoc
ghi nhan & tuan thtr 2 so v&i nghiém thirc dbi chimg
1a tudn thir 3. Nhu vdy, qué trinh tai sinh chdi Salem
tir huyén phu té bao 1a gian tiép théng qua moé seo.
Su hién dién cua chét diéu hoa sinh truong trong moi
truong nudi cdy 1a yéu t6 cam tmg tao mé seo. Vi
vdy, c6 thé khing dinh nano bac chi c6 vai tro trong
qué trinh cam tng hinh thanh chdi. Sau 4 tuin nuéi
cdy cac chi tiéu theo doi ctia nghiém thirc bd sung
1,6 mg/L nano bac cao hon dang ké so véi dbi
chimg. Ty 1¢ mau tai sinh cta nghiém thirc bd sung
1,6 mg/L nano bac (67,77%) cao hon so v&i nghiém
thirc ddi chung (40,00%). O ndng d6 0,8 mg/L nano
bac, ty 1¢ mau tai sinh (47,77%), thap hon so voi
nong do 1,6 mg/L nano bac (67,77%) nhung sO
chdi/mau cao nhat (6, 66 chdi), cao gan gap 3 14n so
voi ddi chung, vay hé sé nhan chdi cua ndng do 0,8
mg/L nano bac (318,14 chdi) c¢6 cao hon nhung
khong déng ké so v6i nghiém thirc bd sung 1,6 mg/L
nano bac (315,8 chdi). Tuy nhién, cac chdi hinh
thanh & ndéng do 0,8 mg/L nano bac c6 su phan
nhanh kha cao, tir mot choi hinh thanh thém 2-3 chdi
khac (Hinh 3) 1am cho hinh thai chdi c6 hinh dang
khong binh thuong, dé bi hién tuong thuy tinh thé.
Nhitng chdi & nghiém thirc bd sung 1,6 mg/L nano
bac ¢6 sy hinh thanh chdi don 18 rang, cac chdi to,
khoé, tach nhau ra riéng biét day 1a ngudn vat lidu t6t
cho qua trinh vi nhan giéng. Hon nita, chiéu cao chdi
va ty 1& chdi > 1,5 cm & nghiém thirc bd sung 1,6
mg/L nano bac (lan luot 1,83 cm; 78,33%) ciing cao
hon so v&i nghiém thtic dbi ching (l4n luot 0,9 cm;
0%). Didu nay ching t6, nano bac & ndng d6 tdi wu
trong thi nghiém nay khong chi c6 tac dung tai sinh
ma con cd vai tro quan trong trong sinh truong va
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phat trién ciia chdi nuéi cdy in vitro. Két qua ciing
ghi nhén sb liu & cac chi tiéu nay giam khi ndng do
nano bac giam. Két qua nay hoan toan phu hop véi
nghién ctru ciia Sharma va dtg. (2008) trén dbi tuong
Capsicum frutescens Mill, cac mo phan tng manh
lam ting chiéu dai chdi va sé chdi toi da khi co sy
tac dong ciia nano bac. O ndng d6 2,0 mg/L nano

D6 Manh Cuong et al.

bac, céc chi tiéu giam so v6i nong d6 1,6 mg/L. Diéu
nay cho thy, néu nano bac & ndng d6 cao c6 thé gay
tic ché sy phat trién chdi, sy hinh thanh chdi van xay
ra som nhung cac chdi chdm phat trién ¢ nhitng tuan
tiép theo. Cac mé seo bit dau hod nau va chét dan &
tudn tht 3, cho hé sb tai sinh chdi khong cao, chét
lwong chdi khong tot.

Bang 2. Kha nang kich thich tai sinh chdi clia nano bac sau 4 tuan nudi cay.

Néng dé (mg/L) Ty Ié mau tai sinh (%)  S6 chdilbinh  Chiéu cao chéi (cm) Ty lé chdi > 1,5 cm (%)
0,0 40,00 2,33° 0,90° 0,00°

0,4 45,55% 3,00 1,08 52,77%

0,8 47,77% 6,66° 1,20° 30,15

1,2 59,99% 4,00 1,33 66,66

1,6 67,77° 4,66° 1,83° 78,33°

2,0 66,66 3,66 1,26%° 63,89%

Ghi chu: 'Nhu’ng chir cai khac nhau (a,b,c...) trong cting mét cét thé hién sw khéc biét c6 y nghia & mirc a = 0,05 trong phép

ther Duncan.

Hinh 3. Sv kich thich tai sinh chdi clia cac ndng do nano bac khac nhau sau 4 tuan nuéi cay. a: 0 mg/l; b: 0,4 mg/l; c: 0,8

mg/l; d: 1,2 mg/l; e: 1,6 mg/l; f: 2 mg/l.

Két qua cho thay, nhitng ndng d¢ nano bac khac
nhau kich thich qua trinh tao chdi khac nhau. Tac
dong ctia nano bac trong nhan gidng in vitro ciing
dugc nghién ciru boi Nhyt va dong téc gia (2014) c6
tac dung kich thich sy sinh truong va phat trién trén
cdy clc, dau tdy, dong tién nudi ciy in vitro. Trong
nghién ciru cuia ching t6i, nano bac nong do 1,6
mg/L thich hop cho qué trinh tai sinh chdi tir huyén
phu té bao thong qua mé seo va chét didu hoa sinh
truong thuc vat 1 yéu to cam wng tao mé seo.

KET LUAN

Viéc st dung nano bac néng d6 0,2 g/L trong 20
phiit c6 thé thay thé cac chét khir tring thong dung
(HgCl,, Ca(ClO),) trong vi nhan giéng cdy hoa
salem. Bén canh d6, nano bac con cé tac dung kich
thich mau cdy cam (ng nhanh, tac dong dén su phat
sinh hinh thai va hoan toan khong gay ra bat ky tac
dong ti€u cuc nao dén miu cdy. Ngoai ra, nano bac
ndng d6 1,2 mg/L thich hop cho sy phat trién huyén
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phii té bao. Trong khi khi ning hinh thanh, sinh
truong va phat trién cua choi 1a 1,6 mg/Lnano bac.

Loi cam on: Pé hoan thanh nghién citu ndy, nhém
tdc gid xin chdn thanh cam on su tai tro kinh phi cia
dé tai “Nghién ciru tdc dong ciia nano kim logi lén
kha nang tai sinh, sinh truong, phat trzen va tich luy
hoat chdt trong qud trinh nhén gzong mét sé cdy
trong cé gid tri cao & Viét Nam” thuéc hop phan:
“Nghién ciru co ché tic déng va danh gid an todn
sinh hoc ciia cdc ché pham nano dwge nghién ciru
trong du an”’, ma sé: VAST.TD.NANO.04/15-18.
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THE ROLE OF NANOSILVER IN IMPROVING FREQUENCY OF SINGLE CELL
FORMATION OF LIMONIUM SINUATUM (L.) MILL

Do Manh Cuong'”?, Le Thanh Long’, Hoang Thanh Tung', Vu Quoc Luan', Vu Thi Hien', Nguyen Thi
Nhat Linh', 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
3 Institute of Tropical Biology, Vietnam Academy of Science and Technology

SUMMARY

In this research, nanosilver with different concentrations and treatment time was used to sterilize infection
agents and induce initial explants which were used as materials for cell suspension culture of Limonium
sinuatum. The result showed that leaf explants sterilized with 0.2 g/L nanosilver for 20 minutes had highest
effect (live rate 73.33%) comparing to HgCl, and Ca(ClO), (56.66% and 64.44%, respectively). In addition,
the leaf explants which were treated with nanosilver and cultured in 2 MS medium supplemented with 20 g/L
sucrose, 1 mg/L picloram and 2.5 g/L gelrite also induced calli (friable calli, milk white color, embryogenic
callus structure). Moreover, cell suspension formation process from these calli was also observed highest on
the 20™ day (49,088 cells/mL) in liquid shaking culture condition comparing to control treatment (19,361
cells/mL) when they were cultured on similar medium combined with 1.2 mg/Lnanosilver. These cells had the
best growth, development and regeneration from the 16™ day to the 20™ day. The ability of shoot and callus
regeneration was highest (67.77%) in 2 MS medium which was supplemented with 20 g/L sucrose, 1 mg/L
zeatin, 2.5 g/L gelrite and 1.6 mg/L nanosilver compared with control treatment having no nanosilver
(40.00%). This research showed that in micropropagation of Limonium sinuatum, nanosilver was proved to be
an effective agent for sterilization, explant induction, cell suspension origination, and callus and shoot
regeneration. Beside that, nanosilver had negative impact on the development of explants when it was used
with high concentration for extended period.

Keywords: Limonium sinuatum, nanosilver, sterilization, cell suspension, in vitro culture
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