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TOM TAT

Trau ba thanh xuan (Philodendron selloum) 1a cdy canh dang rit dwoc wa chudng hién nay. Trong nghién ctru
nay nano bac dugc sir dung 1am chét khir tring mau d6t than ré cdy Trau ba thanh xuan & cac nong do 75, 100,
125, 150 va 200 ppm trong cac khoang thoi gian 20, 30, 40, 50 va 60 phat. Két qua sau 4 tudn nudi cdy cho thiy,
mau dugc khir tring bang nano bac ¢ ndng d6 150 ppm trong 40 phut cho ty 1& mau sdng va ty 1& mau sdng sach
bénh dat cao nhét (twong g 1a 71,27 va 66,72%). Tu vat liéu khoi déu, miu duoc dua vao nudi C'Qiy trong moi
truong MS bd sung 20 g/l sucrose, 8,5 g/l agar, 1 mg/l BAP va chita nano bac véi cac né)ng d60,2,4,6,8 ppm.
Két qua cho thiy, méi truong tbi wu tao chdi c6 bd sung 6 ppm nano bac, sau 4 tudn co ty 16 mau sinh chdi dat
69,34%, s6 chdi trung binh/mau dat 1,52. M6i truong MS b sung 20 g/l sucrose, 8,5 g/l agar, 2 mg/l BAP va 6
ppm nAg thich hgp nhit trong giai doan nhan nhanh, sau 6 tuan nuéi cy, hé s6 nhan va chiéu cao trung binh ctia

chdi tuong ung dat 2,86 lan va 1,87 cm.

Tiur khoa: Kha ning sinh truwéng, khir tring, nano bac, Philodendron selloum, tai sinh.

1. PAT VAN PE

Cung v6i su phat trién ctia xa hoi, nhu cau s
dung cdy canh cua con ngudi ngay cang tang.
Cay Trau ba thanh xuan (Philodendron selloun)
12 mot trong nhimg loai cay canh dang rat dugc
ua chudng hién nay (https://www.itis.gov/). Cay
c6 than thao thudc ho Ray, moc thanh bui nhé
c6 chiéu cao trung binh tr 0,7-1,5 m, 1a cdy canh
xanh t6t, dé cham séc, thudong duoc trong trang
tri ndi thit & sanh, hanh lang, trudc cua van
phong, khach san... O Viét Nam, phuong thirc
nhan giéng Trau ba thanh xuan dang duogc st
dung phd bién hién nay chinh 14 gidm canh. Tuy
nhién, phuong thtrc nay cho hé sé thap, ton thoi
gian dong thoi cay gidng dé bi nhidm bénh.

Hi¢n nay, nuoi cfiy mé té bao thuc vat dang
1a phuong phap lam gia ting nhanh vé s6 luong
cling nhu chit luong cay tréng, cung cap ngudn
cdy sach bénh véi s6 luong 16n trong thoi gian
ngén. Tuy nhién, yéu té can tré 16n nhét cia ky
thuat nay 1a sy anh hudng cia nAm va vi khuan
trong mau vat liéu. Pua mau tir moi truong bén
ngoai vao in vitro la giai doan vo cung khé khan
boi vi & giai doan ndy mau cdy thong thuong s&
dé bi nhiém ndm, nhiém khuan, bi chét hogc
mau cdy phat trién cham, gay t6n kém va mat
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thoi gian cho nguoi thuc hién cong viéc nay.
Phén 16n cac chét khir tring miu dang dugc sir
dung hién nay [HgCl, Ca(ClO),...] 1a cac chat
mang tinh tdy rira cao, ciing nhu khang vi sinh
vat theo co ché dn mon vach, thanh té bao vi
khuén va nidm nén thuong giy anh huong dén
mau cdy nhung van khong hiéu qua trong khtr
trung mau (Ines et al., 2013). Ngoai ra, hau hét
cac chat dugc sir dung trong khir tring mau cdy
hién nay déu co tac dong x4u t6i stc khoe con
nguoi. Viée tim ra mot loai chét khir trung méi
an toan cho suc khoée, hi¢u qua trong khur trung
mau va cé tac dung kich thich mau cdy 1a viéc
vO cung can thiét. Bac va cac mudi bac da duge
sir dung phd bién trong khir tring y khoa nho
ddc tinh khang nim, khuan ma khong gy anh
hudng dén stic khoe va sy tiang sinh ciia cac mo
biéu bi (Abdi, 2000). Mit khac, ion bac con
dong vai tro quan trong trong viéc tac dong phat
sinh phdi soma, tao chdi va tao ré (Bais, 2000),
anh hudng tich cuc trong diéu chinh qua trinh
sinh 1y bao gébm ca hinh thai ciia mau cdy
(Halevy, 1981). Do d0, ion bac da dugc stir dung
trong nudi cdy mé thyc vét nham kich thich mau
ciy ciing nhu han ché sb luong mau nhiém
(Abdi, 2000; Russell, 1994). Tuy nhién, cac ion
bac ludn di kém vdi cac cation ton tai & dang
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mudi nhu bac nitrate, bac thiosulphate... diéu
nay anh huong dén hiéu qua hap thu va khir
trung cua ion bac. Pé khic phuc tinh trang trén,
hién nay cong nghé nano ra doi voi cac dac tinh
wu viét nhu: ting hiéu qua tiép xuc bé mit nén
ion d& dang bam dinh xam nhap vao té bao vi
sinh vét hay thyuc vat hon, dé dang van chuyén
trong thuc vat giip ching nhanh chong duoc
h?ip thu va cho hi¢u qua cao hon, hira hen s€
mang lai nhidu thanh cong vuot troi trong linh
vuc nudi cfiy mé té bao thuc vat (Husen, 2014).
C6 nhiéu nghién ciru chimg minh nano bac ¢6
kha nang khu trung da duogc thuc hién, tuy
nhién chua c6 nghién ctru nao nghién ciru vé
anh huong ctia nano bac dén kha ning sinh
truong cia cdy Trau ba thanh xudn trong diéu
kién in vitro.

2. PHUONG PHAP NGHIEN CUU

2.1. Vit liéu

Cay Trau ba thanh xuan dugc cung cap boi
Cong ty Floris Viét Nam. Dung dich nano bac
do Vién Cong nghé sinh hoc cung cap. Cac hat
nano bac c0 kich thudc trung binh <20 nm dugc
tao thanh trong hon hop co chira AgNO; 750
ppm, PB-chitozan 250 ppm, NaBHs 200 ppm
(Chau et al., 2008).

MBoi truong nudi ciy: sir dung moi truong nhu
ctia Murashige va Skoog (1962) - MS c¢6 bd sung
30 g/l surcrose, 8,5 g/l agar, pH 5,8. Toan bo méi
trudng duge hap khir tring ¢ nhiét do 121°C, ap
suat 1 atm trong thoi gian 20 phut, sau d6 phan
vao cac binh thuy tinh 250 ml véi 40 ml méi
truong.

2.2. Phuong phap nghién ciru

Nghién ctru anh hudng ctia nano bac dén kha
ning khtr tring mau ban dau: phan than ré cia
cdy truong thanh dugc cit thanh nhitng doan c6
chtra mat nga, 1am sach bé mit bang xa phong
va rira sach dudi voi nudc chay. Mau sau dé
duogc xtr 1y tiép tuc v6i cdn 70° trong 30 gidy,
tién hanh khir tring tiép bang dung dich nano
bac véi cac ndong d6 khac nhau: 75, 100, 125,
150 va 200 ppm trong 40 phat, ddi chimg 1a
NaOCl, 5% trong 20 phut. Rira lai mau bang
nudc cat vo tring va dua vao méi trudng tao vat
lidu khoi ddu (MS+1 mg/l BA+8,5 g/l agar). Sau

2 tuan nudi cdy, theo ddi cac chi tidu ty 1¢ mau
séng va ty 1é mau séng sach bénh dé lya chon
su dung néng d% nano bac tdi vu tiép tuc thuc
hi¢n danh gia anh hudng cua thoi gian khu
trung mau véi cac khoang thoi gian 20, 30, 40,
50, 60 phut.

Nghién ctru anh hudng cua dung dich nano
bac b sung trong mdi truong nudi cay dén qua
trinh hinh thanh va phét trién cta chdi Trau ba
thanh xuan: tién hanh khir tring mau véi ndng
dd nano bac thich hop theo thoi gian da lya
chon, thtr nghiém nhan tao vat liu khéi dau trén
moi truong MS chira 1 mg/l BA va 8,5 g/l agar
v6i cac cong thirc bd sung nano bac ¢ nong do
khac nhau: 0, 2, 4, 6, 8 ppm. Theo ddi cac chi
tiéu sau 4 tuan nudi cdy: ty 16 mau sdng sach
bénh, ty 1¢ mau sinh chdi, sb chdi trung binh trén
mau. Cac cum chdi Trau ba thanh xuan phat
trién 6n dinh sau 4 tudn nudi cdy trong moi
truong tao vat liéu khoi dau duoc céy chuyén
sang moi truong nhan nhanh (MS+2 mg/l
BA+8,5 g/l agar) c6 bd sung cac ndong d6 nano
bac khac nhau (0, 2, 4, 6, 8 ppm). Tién hanh
danh gia chi tiéu sau 6 tuan: ty 1& miu sach
bénh, hé sb nhan chdi va chiéu cao chdi.
2.3. Phwong phap bd tri thi nghiém va xir ly
50 liéu

Thi nghi¢m duoc bd tri hoan toan ngﬁu nhién,
mdi cong thirc 3 1an nhic lai, mdi lan dit 20
mﬁu/céng thirc. Thi nghiém duoc dat trong diéu
kién 4nh sang 2.500 lux, thoi gian chiéu sang
12/24h, nhigt ¢ 25 + 30°C. Sé lidu thu dugc
trong cac thi nghiém duoc xur 1y bang chuong
trinh Excel 2016 va phan mém théng ké
IRRISTAT 5.0.
3.KET QUA VA THAO LUAN
3.1. Anh hwéng ciia nong dd nano bac dén
khé ning khir truing miu dét than Trau ba
thanh xuan

Dé danh gia hiéu qua sir dung nano bac kht
tring mau d6t than 1 Trau ba thanh xuan, ching
t61 str dung vat liéu khoi dau voi cac ndong do
khac nhau: 75, 100, 125, 150 va 200 ppm; ddi
ching st dung chat khir khuan thong dung
NaOClz 5%, thu dugc két qua nhu & bang 1.
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Biang 1. Anh huéng ciia nong d9 nano bac dén hi¢u qua khir tring miu Trau ba thanh xuin

Cong thire Nong dé (ppm) Ty 18 mu séng (%) Ty 1¢ miu sdng sach bénh (%)

bC NaOCl 5% 52,33" 38,07°
CT1 75 57,61¢ 42,19¢
CT2 100 60,034 48,564
CT3 125 74,89* 60,21°
CT4 150 71,27° 66,72*
CTS5 200 65,44¢ 55,93¢
LSDy,05 2,41 2,89

CV% 1,47 2,34

Phan tich két qua thu duoc ¢ bang 1 cho thiy,
tat ca cac cong thire sir dung nano bac déu co ty
16 mau séng sach bénh 16n hon so véi cong thurc
d6i chimg (str dung NaOCl 5%). Trong cac cong
thirc sir dung nano bac thi CT3 (ndéng d6 nano
bac 125 ppm) cho ty 18 miu sdng cao nhét 1a
74,89% nhung ty 16 mau sbéng sach bénh 1a
60,21% lai thip hon so véi CT4 (ndng d6 nano
bac 150 ppm) véi ty 16 mau sdng 1a 71,27%, ty
1¢ mau séng sach bénh 1a 66,72% dat cao nht.
So sanh v&i mot s6 nghién ctru khac di sir dung

nAg nhung voi ndng d6 thap hon khir tring cac
loai mau, nhu két qua nghién ciru ctia Nasser va
cong su (2013) khi str dung nano bac dé khu
trung mau 14 khoai tay, ndng d6 100 ppm nano
bac cho ty 1¢ mau séng, sach bénh 1a 100%.
Nhu vay véi nghién ctu nay, chung téi su
dung nano bac ¢ ndng d6 150 ppm khir tring
mau cho hiéu qua khir tring cao nhat. Tiép tuc
thuc hién khir tring mau bang dung dich nano
bac ndng do 150 ppm trong cac khoang thoi
gian khac nhau thu duoc két qua nhu bang 2.

Bang 2. Anh hwéng ciia thoi gian dén hiéu qué khir tring miu Tréiu ba thanh xuin

Cong thikc Thoi gian khir trung

Ty 1€ mau song

Ty 18 méu sdng sach bénh (%)

(phit) (%)
TGl 20 72,56¢ 41,89
TG2 30 76,52° 47,62
TG3 40 70,97 65,82°
TG4 50 66,39 62,55
TGS 60 61,28° 57,14¢
LSDo s 1,78 2,16
CV% 1,12 1,49

Vé6i két qua thu duoc cho thdy, TG3 (thoi
gian khir tring 40 phat) cho hiéu qua tot nhat
voi ty 1€ mau séng dat 70,97%, mau séng sach
bénh dat 65,82%. Tong hop két qua thir nghiém
cho thiy, str dung dung dich nano bac 150 ppm
khtr tring mau Trau tién trong 40 phut cho ty 16
mau sdng sach bénh cao nhat, dat 66,72%.

Nhu vay, khi ngdm mau trong dung dich
nano bac ¢ ndng do cao trong thoi gian dai ciing
anh huong dén sy séng cua cac té bao. Pién hinh
1a & cac mau c6 thoi gian khir triung 1au (50-60
phut) c6 hién twong mot s mau bi chét (chuyén
sang mau nau den), khong c6 kha ning tai tao té

bao, ddn dén ty 16 mau sdng thap hon so véi cac
mau c6 thoi gian khir tring ngan. Tuy nhién, ¢
nhitng cong thirc ¢6 thoi gian khir tring ngén
(20-30 pht) thi ty 1¢ mau nhiém lai 16n hon so
vOi1 ¢ cac cong thure ¢6 thoi gian khur trung dai.
3.2. Anh huéng ciia nano bac dén kha ning
nhan nhanh chdi Trau ba thanh xuin

Duya trén nhiing két qua nghién ciru da co,
chung t6i tién hanh danh gia anh huong cua
néng d6 nano bac bd sung trong mdi trudng
nudi ciy dén kha ning tai sinh choi tir mau dot
than Trau ba thanh xuén sau 4 tuan nhén gidng,
két qua duoc thé hién & bang 3.
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Bing 3. Anh hudng ciia ndng d9 nano bac dén kha ning tao chdi Trau ba thanh xuin

Ty 18 miu song

Ty 18 miu sinh S6 chéi trung

Cong thire — Nong d¢ (ppm) sach bénh (%) trdi (%) binh/mAu (chi)
PC 0 58,42° 54,87° 1,01°
MTI 2 60,39 58,63 1,08¢
MT2 4 66,78 65,87° 1,20°
MT3 6 70,21° 69,34° 1,528
MT4 8 62,33° 60,98° 1,23
LSDo s 1,33 1,64 0,06
CV% 1,85 1,79 0,08

Két qua bang 3 cho thay, bd sung nano bac
vao méi truong nudi cdy cho ty 16 miu sach
bénh cao hon so v6i cong thie ddi ching, trong
d6 cong thirc bd sung 6 ppm c6 ty 1é mau séng
sach bénh cao nhat dat 70,21%, mau dbi chung
cho ty 1¢ thip nhét, chi dat 58,42%. Ngoai ra,
nano bac cling c6 hiéu qua tich cuc dén sy hinh

MT1 (2 ppm)

MT3 (6 ppm)

thanh va phat trién ciia chdi sau 4 tuan nudi ciy:
& cac cong thirc bd sung nano bac véi ndng do
4 ppm va 6 ppm, cac mau sdng va sach bénh déu
phat trién chdi, trong d6 c¢6 mau phat trién 2-3
chdi, ty 1& mau sinh chdi va s chdi trung
binh/mau nhin chung cao hon so véi cac cong
thirc thi nghiém khéac va déi chtng (hinh 1).

MT4 (8 ppm)

Hinh 1. Miu ciy Trau ba thanh xuin dwgc nudi ciy & méi truong cé bo sung nano bac
nong d¢ khac nhau

Nhu vay, d6i véi cdy Trau ba thanh xuan, bd
sung 6 ppm nano bac cho két qua cac chi tiéu ty
1é¢ mau séng sach bénh ciing nhu mau sinh chdi
tot nhat sau 4 tudn nudi cdy. Cac két qua déu cho

théy nano bac c¢6 anh hudng tich cuc dén sy hinh
thanh cta chdi, nhung su anh huéng nay 1a khac
nhau ¢ mdi loai.

Ngoai ra, nano bac con dugc biét dén véi vai
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tro gitp ting kha niang sinh truéng, phat trién
(chiéu dai chdi va ré, dién tich 13), ting cudng
cac qua trinh bién dudng trong ciy (téng hop
chlorophyll, tdng ham lugng carbohydrate,
protein va tong hop cac enzyme oxy héa) & cai
Brassica juncea, dau va ngd ciling nhu tang
cuong kha nang hinh thanh r&, trc ché hinh thanh
ethylene & cdy Crocus sativus (Salama, 2012).
Bén canh d6, nano bac con duge biét dén 1a chét
c¢6 kha nang kich thich sy phat trién cua té bao

thuc vat nhu trong nghién ciru cia D6 Manh
Cuong va cong su (2018) trén ddi twong dau tay.
Céac nghién ctru khac trén ddi twong ciy hoa
hdng, lan hd diép déu cho két qua tuwong tu
(Duong Tan Nhut va cong sy, 2015; Dong Huy
Giodi va cong su, 2019). Két qua danh gia anh
huéng ctia nano bac dén sy phat trién cua choi
TrAu tién sau 6 tudn nudi céy duoc thé hién &
bang 4.

Bing 4. Anh hudng ciia nano bac dén kha niing sinh truwéng va phat trién
ciia chdi Triu ba thanh xuén

Cong thitc  Nong dé (ppm) Tyle klzg/:n)g nhiem Hé s6 nhan (14n) (i)lilll:;ll;ccl? f‘;)i t(l::;l)g
bC 0 86,67¢ 1,96° 1,224
MT1 2 90,73¢ 2,114 1,42¢
MT?2 4 95,12° 2,67° 1,63°
MT3 6 97,43® 2,86 1,87%
MT4 8 98,712 2,47¢ 1,59
LSDo,05 2,88 0,12 0,16
CV% 2,21 0,07 0,54

Két qua bang 4 cho thiy, nano bac c6 anh
hudng tich cuc dén su sinh trudng va phat trién
ctia chdi Trau ba thanh xuan: tit ca cic cong
thirc thi nghiém déu c6 hé s nhan chdi ciing
nhu chiéu cao trung binh cua chdi cao hon so
v6i miu dbi chimg. Cong thirc bd sung 6 ppm
nano bac cho hi¢u qua tdt nhat véi ty 1€ tao choi
khong nhiém dat 97,43%; hé sb nhan chdi la
2,86 1an; chiéu cao choi trung binh dat 1,87 cm,
cao hon so véi dbi chimg 0,65 cm.

4. KET LUAN

Két qua nghién ctru cho théy, viéc st dung nano
bac véi ndng do 150 ppm trong thoi gian 40
phut co thé thay thé hiéu qua cac chat khu tring
khac trong nhan gidng in vitro cay Trau ba thanh
xuan. Bén canh d6, viéc bd sung 6 ppm nano
bac vao mdi truong nudi cdy con cé tac dung
kich thich sy phat sinh chdi, su ting trudong va
phat trién ctia choi, hé sd nhan chdi dat két qua
cao nhit ma hoan toan khong giy ra bt ky tac
dong tiéu cuc nao dén miu ciy.
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STUDY ON THE EFFECT OF SILVER NANOPARTICLES ON THE
EFFICIENCY OF CLEAN-FORMING AND SHOOT REGENERATION OF
(Philodendron selloum) IN VITRO

Phan Thi Thu Hien
Hanoi Pedagogical University 2

SUMMARY

Philodendron selloum is a very popular ornamental plant today. In this study, nano silver was used as a
disinfectant for burning samples of rhizomes of the young Betel nut at concentrations of 75, 100, 125, 150 and
200 ppm for 20, 30, 40, 50 and 60 time periods. minute. The results after 4 weeks of culture showed that the
samples were sterilized with nano silver at a concentration of 150 ppm for 40 minutes giving the highest survival
rate and disease-free survival rate (71.27 and 66.72% respectively). From the starting material, the samples were
cultured in MS medium supplemented with 20 g/l sucrose, 8.5 g/l agar, 1 mg/l BAP and containing nano silver
with concentrations 0, 2, 4, 6, 8 ppm. The results showed that, the optimal medium for shoot formation
supplemented with 6 ppm nano silver, after 4 weeks, the rate of shoots was 69.34%, the average number of
shoots/sample was 1.52. MS medium supplemented with 20 g/l sucrose, 8.5 g/l agar, 2 mg/l BAP and 6 ppm nAg
was most suitable during the rapid multiplication period, after 6 weeks of culture, the multiplication factor and
the mean height. the average of the shoots reached 2.86 times and 1.87 cm, respectively.

Keywords: Growth, nano silver, Philodendron selloum, regeneration, sterilization.
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