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NGHIEN CU'U SU DUNG NANO BAC TRONG NHAN GIONG IN VITRO
LAN HO PIEP VANG (Phalaenopsis sp.)
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TOM TAT

Trong nghién cuu nay, nano bac (NS) duogc su dung lam chit khir tring mAu phat hoa lan H diép vang,
dong thoi NS dugc bd sung vao moi truong nudi cay in vitro. Két qua da xac dinh dugc: (i) Nong do dung
dich nano bac thich hop nhét cho viéc khur trung mau phat hoa lan Hb diép vang 1a 125 ppm, thoi gian xur i
45 phut, ti 16 miu séng sach thu dwoc 1a 72,13%; (ii) 27,56% mau la in vitro lan Ho diép vang tao PLB
(protocorm like body) trong méi truong cé bd sung 4 ppm NS; (iii) B6 sung 4 ppm NS vao m01 truorng tao
chdi lan H) dlep vang tir PLB cho hiéu qua tao chdi tét nht voi ti 18 tao chdi dat 92,53%, hé sé nhan chdi 1a
2,97 1an va chidu cao chdi trung binh dat 0,87 cm; (iv) Mdi trudng co bd sung 2 - 4 ppm NS la thich hop
nhit dé nhan nhanh chdi lan Ho diép vang tir chdi in vitro véi ti 16 mau tao chdi dat tir 60,00 - 63,33%, hé s6

nhéan chdi dat tir 2,33 - 2,37 lan.

Tir khéa: Lan Hé diép, nano bac, phat hoa, PLB.

1. PAT VAN PE

Lan Ho diép (Phalaenopsis sp.) 1a mot trong
nhitng gidng hoa lan rit dugc yéu thich trén
thé giéi (Griesbach, R. J., 2002). V&i mau sic
da dang, kiéu dang sang trong va tao nhi da
lam cho nhu ciu choi lan HO diép ngdy cang
16n va tro thanh ciy trong dem lai hidu qua
kinh té cao. Tuy nhién, lan Ho diép 1a loai sinh
truong chdm va rat khé nhan giéng, thudng
cho hé sd nhan gidng thap trong diéu kién
vuon wom va moi trudng tu nhién.

Bién phap nhén giéng lan H) diép phd bién
hién nay 1a nudi cdy in vitro tir mam ngu phat
hoa, phuong phap nay c¢6 wu diém 1a khong
lam ton thuong cdy me, so voi viée nhan giéng
tir dinh sinh truong. Hon nita, viéc nhan giéng
in vitro tir mam ngu phat hoa c6 thé tao ra cay
con sach bénh va d@)ng nhat vé di truyén, diéu
ma phuong phap gieo hat truyén théng khéng
thé dat dugc (Nguyén Thi Pha va cong su,
2011). Tuy nhién, tinh hinh san xuat ciy giéng
lan H6 diép & nudc ta hién nay van chwa dap
tmg dwoc nhu cau ngdy cang ting cua thi
truong. Nguyén nhén 1a do cac phong nudi ciy
mod thudng chu yéu tap trung vao viée luu giir
ngudn gidng lan ma khong san xuit cdy giéng
dai tra, vi thé hau hét cac co so san xuit hoa
lan trong nudc déu nhdp cdy con tir mot sd
nuwéc nhu Pai Loan, Trung Qudc, Thai Lan.
Bén canh d6, mot van dé ludn gip phai trong

qua trinh nudi cAdy mo 1a sy nhiém ndm va vi
khuén ctia mau cdy, gdy anh huong 16n téi hidu
qua nudi cdy va chit lugng ciy con, viéc st
dung cac héa chit khir tring nhu HgCl,,
Ca(ClO), gay 6 nhiém mdi truong, gy doc hai
cho nguodi va cac sinh vat khac (Kharrazi va
cong sy, 2011).

Hi¢n nay, cong nghé nano la mot linh vuc
moi nhung mang lai nhiéu hira hen vé6i nhing
tmg dung to 16n trong rat nhiéu linh vuc khac
nhau. Ché pham nano ciing dugc st dung co
hiéu qua trong khir tring mau nudi cay mo té
bao thuc vat, bén canh d6 nano bac con co tac
dung tich cuc té1 su phat sinh hinh thai ctia cay
in vitro (Rostami A.A. va Shahsavar A., 2009;
Shokri va cong sy, 2015; Dong Huy Gidi va
Ngo Thi Anh, 2017). Chinh vi vy, nghién ctru
nay nham buéc dau str dung nano bac dé nang
hiéu qua trong nudi cdy mé lan Ho diép.

2. PHUONG PHAP NGHIEN CUU
2.1. Vit liéu, hoa chit

Mau gidng lan Hd diép vang nhap khau tir
bai Loan; dung dich nano bac véi kich thude
hat dao dong 15 - 20 nm dugc diéu ché tai Bo
mon Sinh hoc, khoa Cong ngh¢ sinh hoc, Hoc
vién Nong nghiép Viét Nam.

2.2. Phuong phap nghién ctru
2.2.1. Phuwong phdp khir triing miu

Phét hoa lan Ho diép vang sau khi thu s&

duoc rira dudi voi nude, sau d6 cit thanh timg

TAP CHi KHOA HQC VA CONG NGHE LAM NGHIEP SO 1 - 2019 19



Cong nghé sinh hoc & Giong ciy trong

doan c6 chira mat ngi. Rira lai mau bang nudc
cat rdi dua mau vao trong box cdy vo tring,
tién hanh lic mAu trong con 70° trong 1 pht,
sau do6 lic mau véi dung dich nano bac véi céac
noéng d6 khac nhau (75 ppm, 100 ppm, 125
ppm, 150 ppm) trong thoi gian 45 phat hoac
NaOCl 5% trong 15 phut (ddi ching). Rira lai
méu bang nude cit vo trung (2 - 3 lan), thim
kho miu bang gidy thim vo tring va ciy vao
moi truong MS + 2 mg/l BA + 6 g/l agar. Sau
2 tudn nuodi cdy, theo ddi céac chi tiéu ti 16 miu
sdng va ti 16 mau séng sach.

Str dung néng dd nano bac dat hi€u qua khu
trung tot nhat dé danh gia anh hudng cua thoi
gian xtr Iy dén kha nang khir trung mau.

2.2.2. Phwong phdp bé sung dung dich nano
bac vao méi trwong nudi cdy

Tao PLB tr mau 14 in vitro: Mau 14 in vitro
lan H6 diép vang dugc nudi cdy trén moi
truong MS + 10% nude dua + 2,0 mg/l BA + 6
g/l agar (Nguyén Thi Son va cong sy, 2014) ¢
bd sung nano bac véi nong do tir 2 dén 8 ppm.
Tién hanh theo d&i cic chi tiéu ti 1¢& mau
khong bi nhiém, ti 16 mau tao PLB sau 6 tuin
nudi ciy.

Tao chdi tir PLB: Cac PLB duoc nudi ciy
trén moi truong MS + 10% nudce dua + 0,5 mg/l
BA + 0,5 mg/l a-NAA + 6 g/l agar (Nguyén Thi
Son va cdng su, 2014) co bd sung nano bac véi
ndng do tir 2 dén 8 ppm. Panh gia kha ning tao
chdi tir PLB sau 6 tuan nudi cay.

Nhan nhanh chdi tir chdi in vitro: Cac chdi
in vitro duoc nudi cay trén moi truong MS +
10% nuéc dira + 3 mg/l BA (Nguyén Thi Son
va cong su, 2014) cb bd sung nano bac véi
ndéng do tir 2 dén 8 ppm. Sau 6 tuan nudi ciy,
theo ddi céc chi tiéu nhu ti 16 mau tao chdi, hé
s6 nhan chdi, s6 14/chdi, chiéu cao choi.

2.2.3. Phwong phdp bé tri va xir Iy so ligu

Thi nghi¢m duogc bd tri hoan toan ngﬁu
nhién, mdi cong thirc 3 1an nhéc lai, mdi lan
nhic lai 20 méiu/cong thirc; cac moi trudng
nudi cdy dugce diéu chinh gia tri pH tir 5,7 —
5,8 va hip khur trang ¢ 121°C, ap suit 1,1 atm
trong 20 phut; cic thi nghiém dugc nudi ciy
trong diéu kién anh sang 2000 lux, nhiét do
26°C + 2, thoi gian chiéu sang 16/24h.

S6 liéu thu duoc trong cac thi nghiém dugc
xtr 1y bang chwong trinh Excel 2010 va phan
mém théng ké IRRISTAT 5.0.

3. KET QUA VA THAO LUAN
3.1. Panh gia kha niing khir truing miu phat
hoa lan Ho diép ciia dung dich nano bac

Theo két qua nghién ctru cia Nasser Mahna
et al. (2013) khi st dung nano bac dé kht tring
mau 14 khoai tay, ndng d6 100 ppm nano bac
cho ti 16 mau sdng, sach bénh 1a 100%. Vi vay,
trong thi nghiém nay chung t6i sit dung 4 ndng
dd nano bac 1a 75 ppm, 100 ppm, 125 ppm va
150 ppm dé khtr tring mau phéat hoa lan Ho
diép vang. Két qua sau 2 tudn nudi cdy duoc
thé hién ¢ bang 1 va hinh 1.

Bing 1. Hi¢u qua khir tring miu phat hoa lan Ho di¢p vang ciia cic nong d nano bac khac nhau

N . Nong d9 NS Ti 1¢ miu song Ti 18 méu séng sach
Cong thuc : * ¥ :
& (ppm) (%) (%)
CT1 NaOCl 5% 64,44° 56,11°
CT2 75 71,53% 60,56°
CT3 100 72,22% 66,67°
CT4 125 74,444 72,22¢
CT5 150 61,11° 60,13°
LSDy,05 3,13 3,84
CV% 2,40 3,10

Ghi chu: Trong cung mot cot, cdc gia tri mang chit cdi khdc nhau thi khac nhau co y nghia ¢ mirc o = 0,05.

Tir két qua thu dugc & bang 1 cho thiy, tat
ca cac cong thuc st dung nano bac déu co ti 1é
mau séng sach 16n hon so véi cong thire d6i
chiung (st dung NaOCl 5%). Trong cac cong

thirc sir dung nano bac, cong thuc xur 1i 125
ppm cho ti 16 mau sdng va ti 16 mau sdng sach
dat cao nhat (tuong tng 1a 74,44% va 72,22%),
cao hon c6 y nghia thong ké so véi cac cong

20 TAP CHi KHOA HQC VA CONG NGHE LAM NGHIEP SO 1 - 2019



Cong nghé sinh hoc & Giong ciy trong

thire con lai; cong thirc cé ti 1& mau séng va
mau sdng sach thap nhat 1a cong thirc 150 ppm
(twong tmg 12 61,11% va 60,13%). S¢ di co két
quéa nay 1a do khi nong d6 nano bac qua cao da
anh hudng téi kha ning tai sinh ctia mau nuoi
cdy, két qua nay cua ching toi phu hop voi
cong bd cua Rostami A. A. va Shahsavar
(2009) khi sir dung nano bac dé khir tring miu
canh cay O liu. Bén canh d6, Nguyén Quynh

>

NaOCl 5% NS 75 ppm

Tu két qua thu duogc, chung téi lya chon
ndéng d6 nano bac 125 ppm dé xtr li phat hoa
Hb diép & 4 mbc thoi gian khac nhau (15 phat,

NS 100 ppm

Trang va cong su (2013) da st dung HgCl,
0,1% va NaOCl 5% dé khir tring mau lan HO
diép tim, két qua thu duoc ti 1& mau séng sach
cao nhét 13 60% khi sir dung NaOCl 5% trong
thoi gian 15 phat. Tir nhitng két qua nghién
ctru trén co thé nhan thz?'ly, st dung nano bac ¢
ndng do 125 ppm dé khir tring miu phét hoa
lan H6 diép cho hiéu qua khir tring cao hon so
v6i st dung HgCl, va NaOCl.

NS 125 ppm
Hinh 1. Miu phit hoa lan H6 di¢p vang dwoc khi trung bing cic nong d9 nano bac khac nhau
sau 2 tudn nudi cdy

NS 150 ppm

30 phut, 45 phat va 60 phat) nhdm tim ra thoi
gian xir li phu hop nhat. Két qua thu dugc &
bang 2.

Bang 2. Hi¢u qua khir tring miu phat hoa lan Hé diép vang ciia nano bac ¢ cac thoi gian nhau

Thaoi gian xir li

Ti 1¢ miu song

Ti 1& mau song sach

Cong thire (phiit) (%) (%)
CT1 15 72,22° 46,67
CT2 30 75,56 51,11°
CT3 45 74,90° 72,134
CT4 60 74,11° 72,56

LSDy o5 2,50 6,42
CV% 2,32 6,13

Ghi chu: Trong cung mot cot, cac gia tri mang chit cdi khdc nhau thi khac nhau co y nghia ¢ murc oo = 0,05.

Tir két qua ¢ bang 2 cho thiy, khong c6 sy
sai khac vé ti 16 miu sdng cta cac cong thirc
thi nghi€ém, tuy nhién lai c6 su khac biét rd rét
vé ti 16 mau sdng sach cua cac cong thic. Cu
thé, khi xtr 1y nano bac 125 ppm véi thoi gian
15 phat thu duoc ti 16 mau song sach la
46,67%, khi tdng thoi gian xu ly 1€n 30 phat, ti
16 miu sbéng sach thu duoc 1a 51,11%, cong
thie xir 1i 45 phat va 60 phut cho ti 1& mau
séng sach dat 1an luot 1a 72,13% va 72,56%,
cao hon rat nhiéu so voi 2 cong thirc con lai va
khong c6 su khéc biét vé ti 1é séng sach & 2
cong thirc nay & do tin cay 95%. Tur két qua
thu duoc c6 thé thiy, cong thirc xir li mau phat

hoa Hb diép vang phu hop nhit 13 nao bac 125
ppm voi thoi gian 45 phut.
3.2. Anh huéng ciia nano bac t6i qua trinh
phat sinh hinh thii ciia lan Hd diép vang
3.2.1. Anh hwéng ciia nano bac téi khd ning
tao PLB ciia mdu ld lan Hé diép vang in vitro
Trong thi nghiém nay, mau 14 in vitro lan
Hb diép vang dugc st dung lam vat li€u dé tao
PLB, mdi trudng nudi cay duoc bd sung nano
bac véi 4 nong do 1a 2 ppm, 4 ppm, 6 ppm va 8
ppm (dwa trén két qua cua Nabeel K.Al-Ani
khi 1am thi nghiém trén cay 14 mau). Két qua
thu duoc trinh bay ¢ bang 3. Tir két qua bang 3
cho thay, nano bac c6 anh huéng tich cuc dén
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su hinh thanh PLB tr mau 14 in vitro lan HO
diép vang, khi bd sung NS ndng do tir 2 - 4
ppm sé& lam ting ti 1¢ mau tao PLB, nhung khi
tiép tuc ting nong d6 NS 1én 6 ppm va 8 ppm
thi lai c6 xu hudng trc ché sy hinh thanh PLB
tr mau 14 in vitro. Piéu nay c6 thé 1a do ndng

dd cao cua NS da tac dong ti€u cuc 1én mang té
bao cua mau 14 in vitro (Rostami A. A. va
Shahsava A., 2009). G CT3 (4 ppm) cho ti 1¢
tao PLB cao nhét (27,56%), khac biét c6 y
nghia thong ké so véi cac cong thirc con lai.

Bing 3. Anh huong ciia ndng d9 nano bac téi kha niing tao PLB tir miu 14 lan Hb di¢p vang

Cong thirc Nong d¢ NS (ppm) Ti 1€ tao PLB (%)

CT1 0 20,00°
CT2 2 24,44°
CT3 4 27,56°
CT4 6 22,22°
CT5 8 21,92°

LSDy o5 1,00
CV% 3,13

Ghi chu: Trong cung mot cot, cac gia tri mang chit cdi khdc nhau thi khac nhau co y nghia ¢ murc o, = 0,05.

3.2.2. Anh huéng ciia nano bac dén sw hinh
thanh chéi tir PLB
Sau khi tao dugc PLB tir mau la in vitro,

cic PLB duoc tach roi va cdy vao méi truong
tao chdi. Két qua duogc trinh bay & bang 4 va
hinh 2.

Bing 4. Anh huong ciia nano bac dén kha niing tao chdi tir PLB

Cong thire Nong dj Ti I¢ tao choi H¢ s6 nhan Chiég cao TB
(ppm) (%) (I3n) chdi (cm)
CTl1 0 70,00 1.70° 0.53°
CT2 2 86,3 5b 2,56" 0,67b
CT3 4 92,53¢ 2,97° 0,87°
CT4 6 86,67° 245" 0.71°
CT5 8 83,31° 2,41° 0,68"
LSDy o5 4,7 0,13 0,09
Cr 3,00 0,11 0,7

Ghi chu: Trong cung mot cot, cac gia tri mang chit cdi khdc nhau thi khac nhau co y nghia ¢ muc o, = 0,05.

Tir két qua bang 4 cho thdy, nano bac co
anh huong tich cuc dén viéc tao chdi tr PLB
lan Ho diép vang. Trong cac cong thirc bd sung
NS, cong thirc bd sung 8 ppm cho ti 18 tao chdi
thdp nhit (83,31%), tuy nhién van cao hon so
v6i cong thirc d6i chimg khong bd sung NS

(70,00%). Cong thirc bd sung 4 ppm NS cho
hiéu qua tao choi tot nhét, ti 1& tao choi dat
92,53%, h¢ s6 nhan chdi 1a 2,97 1an va chiéu
cao choi trung binh dat 0,87 cm, cao hon c6
¥ nghia thong ké so véi tit ca cac cong thirc
con lai.

4 ppm NS 6 ppm NS 8 ppm NS

0 ppm NS
Hinh 2. Hinh 4nh chdi lan H$ diép vang hinh thanh tir PLB sau 6 tuin nudi ciy

2 ppm NS
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3.2.3. Anh hwong ciia nano bac dén qud trinh
nhén choi tiv choi in vitro

Tir két qua thu duge ¢ bang 5 cho thay, ¢ 2
chi tiéu 1a ti 1¢ bat chdi va hé sé nhan chdi, tat
ca cac cong thire bd sung NS déu cho két qua
cao hon & mirc ¢6 y nghia théng ké so voi cong
thire d6i chirng khong bo sung NS. O chi tiéu ti
1¢ bat chdi, cac cong thirc bd sung 2 ppm, 4
ppm, 6 ppm cho két qua twong tir nhau va tdt
hon so véi 2 cong thic con lai; ¢ chi tiéu hé sb

nhan chdi, khong co su khac biét giira cac cong
thirc bo sung NS, tuy nhién qua quan sat chung
t61i nhan thay chat luong chdi & cong thirc bd
sung 4 ppm NS 1a t6t nhat; & chi tiéu chiéu cao
chdi, cong thirc bd sung 2 ppm va 4 ppm cho
chiéu cao chdi tot nhat, tét hon c6 y nghia
thng ké so v6i cac cong thirc con lai. Nhu vay
c6 thé so bd két luan, néng dd NS bd sung vao
moi truong nhan nhanh chdi in vitro lan HO
diép vang thich hop nhat 13 tir 2 - 4 ppm.

Bang 5. Anh huwdng ciia nano bac dén kha niing nhén chdi tir chdi in vitro

Nong dd NS Tilé bat choi Hésénhan  Chiéu cao
(ppm) (%) chdi (14n) chdi (cm)
CTI 0 51,67 1,87° 1,23
CT2 2 60,00 2,33° 1,37°
CT3 4 63,33" 2,37° 1,39
CT4 6 61,67° 2,33 1,33%
CT5 8 56,67 2,30° 1,25°
LSD o5 6,20 0,08 0,09
V% 4,90 0,11 0,38

Ghi chu: Trong cung mot cot, cac gia tri mang chit cdi khdc nhau thi khac nhau co y nghia ¢ muc oo = 0,05.

2 ppm NS

0 ppm NS H
Hinh 3. Hinh 4nh chdi lan H6 diép vang hinh thanh tir chdi in vitro sau 6 tudn nudi ciy

4. KET LUAN

Nong do NS thich hop nhit cho viéc khir
trung mau phat hoa lan Hd diép vang la 125
ppm, thoi gian xu 1i 45 phut, ti 16 mau sdng
sach thu duoc 1a 72,13%.

B6 sung 4 ppm NS vao moi truong tao PLB
ttr mau 14 in vitro lan HO diép vang cho ti 18 tao
PLB cao nhit (27,56%).

B6 sung 4 ppm NS viao mdi truong tao chdi
lan Hb diép vang cho hiéu qua tao chdi tot nhat
v6i ti 18 tao chdi dat 92,53%, h¢ sé nhan choi
1a 2,97 1an va chiéu cao chdi trung binh dat
0,87 cm.

B6 sung 2 - 4 ppm NS vao méi truong nhan
nhanh chdi lan H6 diép vang tir chdi in vitro
cho h¢ s6 nhan chdi t6t nhit véi ti 1¢ tao chéi

4 ppm NS

6 ppm NS |

8 ppm NS

dat tlr 60,00 - 63,33%, h¢ sé nhan chdi dat tir
2,33-2,37 lan.
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STUDY ON USE OF SILVER NANOPARTICLES
IN PHALAENOPSIS ORCHID (Phalaenopsis Sp.) TISSUE CULTURE

Dong Huy Gioi', Bui Thi Thu Huong’
"2Vietnam National University of Agriculture

SUMMARY

In this study, silver nanoparticles (NS) were not only used for sterilization of flower stalks of phalaenopsis
orchid, but olso added to the in vitro culture medium. The results identified that: (i) 125 ppm of silvernano
solution was the best treatment in 45 minutes for sterilization the flower stalks of phalaenopsis orchid explants
that made 72.13% samples clean and survival; (ii) 27.56% of in vitro leaf piece of phalaenopsis orchid explants
formed protocorm-like body on the medium supplemented with 4 ppm silvernano; (iii) The optimal medium for
formation of shoots from the PLB of phalaenopsis orchid was culture medium containing 4 ppm of silvernano,
the rate of shoot formation was 92.53%, shoot of the coefficient was 2.97 times and shoot height was 0.87 cm;
(iv) On the medium supplemented with 2 - 4 ppm silvernano, the rate of shoot formation from in vitro shoot
was from 60.00 to 63.33%, shoot of the coefficient was from 233 to 237 times.

Keywords: Flower stalks, phalaenopsis orchid, protocorm-like body, silvernano.
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