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Khir trung moi trudng nudi cdy mo va kich thich sinh trwdng cay chuoi
0 giai doan ra ré va vwom wom hng hat nano bac chitosan nong do thap
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Tom tit:

Chubi 12 loai cdy in qua chii lye ctia Viét Nam. Dé tao ra mot so hrgng 16n ciy giong chudi sach bénh va dong nhit
vé mit di truyén, hién nay dang sir dung cong nghé nudi cdy mé. Moi trudng nudi cdy mé dwoe khir tring ¢ nhiét
do va ap suét cao. Trong bai biao nay, hat nano bac chitosan (AgCS) téng hgp duge véi kich thuée 54 nm duge st
dung dé khir tring méi truwong nudi cdy ma khong ding nhiét. Véi ndng dd AgCS 1a 0,25 va tir 0,5 ppm tré 1én, ty 18
mai truwong khong nhiém vi sinh sau 4 tuéin twong tng la 96,7 va 100%. Khio sat znh huéng ciia AgCS (0,25-4 ppm)
1én ciy chudi & giai doan ra ré cho thiy, AgCS 0,25 ppm lam ting chiéu dai r& (70%) va khdi lrgng twoi (30%). Cay
chudi ngoai vuron wom tir cy in vitro nudi ciy trén méi trwong cé6 bd sung AgCS 0,25 va 0,5 ppm déu sinh truéng tot
hon dbi chirng. AgCS (0,25-0,5 ppm) lam ting s6 ré méi (khoang 5 1an), chidu dai ré méi (1,1-3 1in), chiéu dai than
(1,4-1,7 14an) va khoi ler’ng tum (2,4-4,5 1an). Nhuw Vay, AgCS vira ¢6 kha nang khir truing moi trudong, vira kich thich
sinh trudéng cay chudi nudi cay mé giai doan ra ré va giai doan vuon wom.

Tir khéa: ciy chubi, hat nano bac chitosan, khir tring méi truong, kich thich sinh truwéng, nudi cdy mé thue vat.
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Abstract:

Banana is a major fruit crop in Vietnam. Plant tissue culture technology is used to produce a large number of
disease-free and genetically identical banana seedlings. Tissue culture media are generally thermally sterilised at
high temperature and pressure. In this study, the synthesised highly stable silver chitosan nanoparticles (AgCS) with
an average size of 54 nm were utilised for sterilising plant tissue culture media without thermal treatment. After
four weeks, the percentage of uncontaminated culture media at concentrations of 0.25 and >0.5 ppm reached 96.7
and 100%, respectively. Investigation of the effects of AgCS (0.25-4 ppm) on tissue-cultured banana plantlets at the
rooting stage showed that AgCS at 0.25 ppm increased root length and fresh weight by 70 and 30%, respectively.
The ex vitro banana plantlets derived from in vitro cultures supplemented with AgCS 0.25 and 0.5 ppm grew better
than the control. AgCS (0.25-0.5 ppm) increased the number of new roots (about 5 times), root length (1.1-3 times),
pseudostem length (1.4-1.7 times), and fresh weight (2.4-4.5 times). In conclusion, AgCS can be used as a culture
medium steriliser and plant growth stimulant for in vitro and ex vitro banana plantlets.

Keywords: banana seedlings, culture media sterilant, growth stimulation, plant tissue culture, silver chitosan
nanoparticles.
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1. Mé dau

Chudi 1a mot trong 14 loai cdy an qua thuoc Dé an Phét trién cay
an qua chu lyc dén nam 2030 do Bo truong B Nong nghiép va Phat
trién nong thon phé duyét theo Quyét dinh s6 4085/QD-BNN-TT
Ha Noi, ngay 27/10/2022. Theo do, Viét Nam dinh hudng phat trién
khoang 165-175 ngan ha chudi v6i san lugng 2,6-3 triéu tén/ném
trong d6 chu trong ap dung dong bg cac quy trinh san xuat tién tién
trong san xuét. Trong quy trinh trong chu01 viéc phat | trién sb luong
16n cay chubi sach bénh va dong nhét vé mit di truyén 1a mot diéu
can thiét. D¢ dap tmg dugc diéu do, hién nay dang sir dung cong
nghé nudi cy mo té bao thyc vat.

Vo tring 1a mot trong nhimg yéu td quan trong trong quy trinh
nudi cy mo té bao thuc vat dé dam bao ciy nudi cdy md khoe manh
v6i ty 1é cao 14 tién dé tang hiéu suét san xuat cdy gidng sach bénh.
Hién nay, moi truong nuéi cdy mod thuong dugc khir tring bing
nhiét do va ap suét cao (khoang 121°C va 1 atm) trong 20 phut, voi
tong thoi gian khir tring khoang 2,5 gio [1]. Trong truong hop nay,
ty 1& nhlem vi sinh cua cac mau cdy van chiém trén 10% c6 thé do
thao tac cdy mau hodc do méi truong xung quanh [2]. Vi vdy, voi su
phat trién nhanh chong cta linh vuc cong nghé nano sinh hoc thue
vit, ¢ mot s cong trinh nghién ciru sir dung cac vat liéu nano nhu
nano bac [3], nano oxit kém [4] dé khur trung moi truong nudi cay
mo va khtr tring mau cay, két hop voi khur trung nhiét de giam ty 1¢
nhiém vi sinh xudng ti thiéu. B6 sung hat nano bac ndng do 4 ppm
vao moi truong nudi cdy mo cdy hoa ctic ma khong khir tring nhiét
¢ thé 1am cho méi trudng nuéi cdy mé cdy hoa ctic khong bi nhiém
vi sinh trong vong 4 tuan [1].

Khéng nhimng viy, mot s6 hat nano véi nong d6 phu hop con
kich thich sinh truong va phat trién cta cdy nudi cdy mo. Khir tring
méu ciy bang nano bac nong do 250 ppm trong vong 15 dén 20
phut két hop voi khir tring méi truong bing nano bac cho théy tang
mot sb chi tidu Ve héa sinh cua cdy ciic nuéi ciy mo [1]. B6 sung
hat nano dong nong do 9 ppm vao moi trudng ra 1é cua cdy chudi
lam tang so 14, chiéu dai ré va chi sb diép luc t6 [5].

Hat nano bac véi cac chat 1am bén khac nhau c6 thé anh hudng
khong giong nhau 1én cac cay nuoi cfiy md. Thong thuong, cac hat
nano bac voi cht lam bén bang polyme twong thich sinh hoc s&
it gdy anh huong tiu cyc dén té bao thyc vat hon 13 hat nano bac
duoc 1am bén bang polyme tong hop hogc cic chat 1am bén hitu co
khac. Trong sb cac polyme c6 ngudn gdc tu nhién va tuong thich
sinh hoc véi thuc vat, chitosan dang dugc quan tdm nghién cru ing
dung trong nuéi ciy mo thuc vét [6].

Mot yéu to quan trong khi s dung hat nano bac trong moi
truong nuodi céy md thyc vét 13 can xac dinh khoang nong do hat
cua hat nano bac, sao cho trong khoang ndng d nay, hat nano bac
co tac dung khir tring moi truong, ddng thoi khong anh hudng tiéu
cuc dén cay nu01 cay md. Trong cong trinh cua S.M. Tam1m1 va cs
(2023) [7], nong d¢ nano bac 12 ppm trong mdi truong nudi cay mo
kich thich sinh truong cua cdy chubi nuéi cy mé, trong khi nong do
15 ppm Grc ché sy phat trién. Trong khi do trong cong trinh cta P.
Siriporn va cs (2024) [8], hat nano bac nong d6 100 ppm trong moi
truong nudi cdy kich thich cay phat trién tot hon so véi ddi chimg.
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Do do, trong cong trinh nay nghién ctru st dung hat nano bac
duoc 1am bén bing chitosan - mot polyme twong thich sinh hoc véi
thue vat dé khir tring méi trudong nudi cdy mé cdy chudi trong vong
4 tuan ma khong két hop v6i khir tring nhiét. Dong thoi, nghién
clru anh huong cua nano bac chitosan tai céc nong do xung quanh
ndng do khur trung dugc moi truong nudi cdy lén sinh truong va
phét trién ciia cdy chudi nudi cdy mo, trong giai doan ra r& v giai
doan vuon wom.

2. Vat liéu va phuong phap nghién ciu
2.1. Vit li¢u

Cac vat ligu su dung: AgNO, (Fisher Chemlcal) NaBH, (Weng
Jiang Reagent) va chitosan (Bio Basic). Nguon mau chdi chu01 duge
st dung 14 cac chdi in vitro cua cdy chudi gia Nam My (Cavendish
bananas) duoc nhan du s6 lugng thi nghiém tai Phong thi nghiém
nudi cdy mo (Khoa Cong nghé Nong nghiép, Truong Dai hoc Cong
nghé, Pai hoc Quéc gia Ha Noi), mau 4 tuan tudi va chiéu cao cay
khoang 2 cm.

2.2. Phuong phap nghién ciru

Phuwong phdp tong hop hat nano bac chitosan: Hat nano bac
chitosan (AgCS) dugc tong hop theo phwong phap khir dung dich
bac nitrat bang cht khir NaBH,, str dung chét lam bén chitosan
duoc mo ta ¢ cong trinh [9], trong d6 thé tich tong hop 1a 200 ml,
ndng do clia bac nitrat, chitosan va NaBH, lan luot 13 4,95 mM, 500
pg/ml, 9,9 mM. Hat nano bac sau khi tong hop dugc dic trung bang
quang pho ké hip thy trong ving UV-Vis (nano Thermo Scientific
NanoDrop 8000). Phan b6 kich thudc hat va thé zeta dugc do bing
thiét bi tan xa 4nh sang dong (SZ-100Z2).

Phuong phap nghién ciru anh huwong cua hat nano bac chitosan
dén kha nang khir tring méi trieong: Moi truong MS duge bo sung
30 g/l duong, 5 ¢/l agar va hat nano bac chitosan vé6i cac nong do
khac nhau (0; 0,25; 0,5; 1; 2; 3; 4 ppm); mdi nong d6 hat nano tuong
{mg voi mot nghiém thire. Sau d6 khong hap khir tring méi truong
bing nhiét do cao ma chi dun trén bép tir, vira dun vira khudy cho
dén khi s6i (tong thoi gian dun 13 khoang 1 phut). D6 méi truong ra
céc thi nilon (50 ml/téi, tai khong khir tring trude d6), gip miéng
thi va cai lai bang ghim. Mi nghiém thirc 1am 10 tii moi truong va
ldp lai 3 1an. Mau ddi chimg duoc chuan bj twong ty, nhung khong
b6 sung hat nano bac chitosan va dugc hép khir tring bang nhiét
(118°C trong 20 phut) (tong thoi gian hap khur trung la khoang 2,5
glor) Sau do, cac mau moi truong nuodi cay md duoc dé trén gia nuoi
cdy trong diéu kién nhiét do 25+2°C, d6 am trung binh 55-60% va
theo ddi s6 tai khong bi nhiém vi sinh sau 4 tun. Ty 16 mau khong
bi nhiém vi sinh dugc xac dinh theo cdng thirc sau:

D= np x 100 (%)
n

trong do: D laty le % mau khong nhiém; n la s6 mau khong bi
nhiém; n 13 tong s6 miu.

Phuong phap nghién citu anh hwong cia hat nano bac chitosan
Ién cdy chuoi nudi cdy mé ¢ giai doan ra ré: Mi truong sir dung
trong thi nghiém nay 13 moi truong MS, bd sung 30 g/l duong
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saccharose, 5 g/l agar va AgCS vdi cac néng d60,25;0,5; 1; 2 va
4 ppm. Méi truong nay khong khir tring bang nhiét, ma chi dun
s6i va d6 vao céc tai nilon (tii khong duoc khi tring nhiét) voi thé
tich 50 ml/thi, gap miéng thi va cai lai bang ghim. Moi trudng ddi
chimg 1a méi truong MS, bd sung 30 g/l dudng, 5 g/l agar, khong
b6 sung AgCS va hip khir tring ¢ 118°C trong 20 phit; sau do d6
vao cac tai nilon da dwgc khir tring & cung diéu kién trén. Mi
cong thirc méi truong lam 10 tai.

Dit cic mau choi chu01 VAo cac tui moi truong voi mat do 5
chdi/tai. Cac thi nudi cay nay sau do dugc dat 1én cac gian nuoi cay
mo, vdi thoi gian chiéu sang 16 gio/ngay, nhiét d6 25+2°C, do am
trung binh 55-60%. Thu nhan céc chi tiéu nhu tong s6 ré/cy, chiéu
dai ré, chiéu dai than, s6 14, chidu dai 1a, chiéu rong 14, ham luong
diép lyc, khéi luong tuoi sau 4 tuan. Thi nghiém duoc 1dp lai 3 lan.

Phirong phap nghién ciru anh hwong cia hat nano bac chitosan
Ién cdy chudi nuéi cdy mé ¢ giai doan ex vitro ngodi vieon wom:
Cay in vitro hoan chinh sau khi thu cdc chi tiéu (déi véi mau trén
moi truong ¢6 bd sung AgCS 0,25 va 0,5 ppm va mau doi chimg)
dugc dua ra vuon uom trong trén gla thé xo dira va trau hun véi ty
18 1/1. Tu6i nude gitt 4m cho cdy 2 lan/ngay. Tiép tuc danh gia tac
dong cua AgCS b sung trong méi truong & giai doan trudc 1én sy
phat trién clia cy con thong qua céc chi tiéu nhu tong s6 ré/cay, sb
ré mai, chidu dai ré mai, chiéu dai than, chiéu dai 14, chiéu rong 14,
khéi luong tuoi sau 4 tuan.

Phuong phdp phan tich va xit Iy 56 liéu: Cac sb liéu dugce xtu Iy
tho bang phan mém Microsoft Excel, sau do phan tich kiém dinh
ANOVA va Duncan ¢ mitc p<0,05 bang phin mém SPSS.

3. Két qua va ban luan
3.1. Tinh chit hat nano bac

Dung dich keo nano bac chitosan (AgCS) c6 mau nau anh cam.
Phé hép thu UV-Vis ciia dung dich keo AgCS pha lodng 10 lan co
budc song hép thu cyc dai A =415 nm ddc trung cho hat nano bac
va do hap thu cuc dal dat 0, 281 twong duong voi do hdp thu cuc
dai cta dung dich goc 1a 2,81 (hinh 1A). Hat AgCS ¢6 kich thudc
thuy dong luc hoc trung binh 1& 54+1 nm (hinh 1B). Dung dich
keo AgCS sau khi pha lodng 10 1dn c6 gi4 tri thé zeta trung binh
14 +30,0+1,5 mV: thé hién hat nano bac mang di¢n tich duong va
dung dich keo AgCS ¢6 d 6n dinh cao.
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Hinh 1. Phd hap thu UV-Vis (A) va phd phan b6 kich thwéc hat phan tich bing
phwong phap tan xa anh sang dong (B) ctia dung dich keo AgCS.
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3.2. Kha nang khir trung moi truwong nudi cd'y mo thuc
vdt ciia AgCS

Két qua thi nghiém vé kha nang khir tring méi truong
nudi cdy mo cia AgCS ma khong khir tring ¢ nhiét d¢ va
ap suét cao duoc trinh bay ¢ bang 1. Két qua thuc nghiém
cho thiy, 100% mau méi truong véi ndng dd AgCS tir 0,5
dén 4 ppm khong bi nhidm vi sinh vat trong 4 tuan (bang 1).
Bon tudn 14 thoi gian can thiét thong thuong cho mot giai
doan nuoi céy mo té bao thue vat (vao mau, nhan chdi, nhan
nhanh, ra r&). Miu méi truong bd sung AgCS 0,25 ppm thi
ty 1é khong nhiém vi sinh dat 96,7+3,3%, cao hon mau dbi
ching dugc khir trung béng nhiét d6, dat 90+10%. Mau moi
truong khong khir tring bang nhiét, dong thoi khong bd
sung AgCS ty 1é khong bi nhiém vi sinh chi dat 60+10%,
vi diéu kién nudi ciy mé ciing 1a didu kién thuan loi cho vi
sinh vét phat trién trén méi trudng giau dinh dudng nhu MS.

So véi cong bd ciia H.T. Tung va cs (2021) [1] da khir
trang dugce 100% moi truong nudi cdy mé cdy hoa cuc khi
sir dung hat nano bac chitosan & nong d6 4 ppm ma khong
két hop véi ding nhiét (khong cong bd cac dic trung vé
kich thudc, d6 hap thy va thé zeta cua hat nano nay), thi
trong cong trinh nay hat nano bac chitosan & nong do 0,25-
0,5 ppm di c6 thé khir tring dwoc moéi truong nudi ciy mo
voi ty 1€ cao.

Ngoai ra, mot s6 cong trinh két hop giira khir tring méi
truong nudi cdy mo bang nhiét v4i hat nano bac dé khu
tring moi truong nudi cdy. Véi hat nano bac sir dung chat
lam bén polyvinylpyrrolidone (PVP) ¢6 kich thudc trung
binh 70 nm, tai néng do 5 ppm c6 thé lam giam ty 1¢ nhidém
xudng 50% [3]. Trong khi d6, hat nano bac (khong cong bd
chat lam bén) kich thudc 5 nm c6 thé khir tring duoc 88,4%
mai trudng khi bd sung hat nano bac 3 ppm vao méi truong
da khtr tring nhiét [2].

Bang 1. Kha nang khtr tring méi trweng nudi ciy mé sau 4 tuan cua AgCS.

Nong d) AgCSbo sung Ty 1¢ mau khong bi
vao moi trudmg (ppm) nhiém (%)

Doi chimg c6 khir tring bang nhiét 0 90+10
0 6010
025 96,7433

. 0,5 10020

Khong khtr tring bang nhiét
1 10040
2 10020
4 10020

Nhu vay, méi truong nudi cdy mo bd sung AgCS v6i ndng
do tir 0,5 ppm tr¢ 1én khong bi nhiém vi sinh sau 4 tuin. Pay
la néng do thép nhét cta hat nano bac c6 thé khir trung moi
truong nudi cdy mé MS bé sung 30 g/l saccharose cho dén thoi
diém nay.

1



3.3. Anh huéng cia hat nano bac lén cdy chudi nudi cdy
mo giai doan ra ré

Mot yéu tb quan trong khi sir dung hat nano bac trong méi
truong nudi cdy md thuc vat 1 can xac dinh khoang nong do
hat cua hat nano bac, sao cho trong khoang ndng do nay, hat
nano bac c6 tdc dung khtr truing mdi truong, déng thoi anh
huong tich cuc dén ciy nuéi ciy mé (cay chudi in vitro) trong
moi truong do.

Cac chi s6 sinh truong phat trién ciia cdy chudi nuéi ciy
trong moi truong ra r& ¢6 bd sung AgCS v6i cac ndng do tir
0,25 dén 4 ppm va khong khtr tring bang nhiét dugc thu thap
sau 4 tudn nudi, so sanh véi cay chudi dbi chig nudi trong
mdi trudng ra & khir tring bang nhiét. Sau 4 tuan, mot s chi
tiéu sinh truong cia cay dugc thu thap va xu 1y théng ké cho
két qua c6 sy khac biét co ¥ nghia thong ké (bang 2). Cay chudi
trong moi truong bo sung AgCS, véi nong do 0,25 ppm co
chiéu dai ré tang 1,7 lan, ham luong diép luc ting 1,2 lan va
khdi lugng tuoi ting 1,3 1an so véi cay ddi chimg. Cac chi tiéu
tong s ré/cy, chiéu dai than, s 14, chiéu dai 1a, chiéu rong 14
& mau nghién ctru va mau ddi chimg 13 twong duong.

Béng 2. Anh hw&ng cua hat nano bac 1&én mot sb chi tiéu sinh trwdng clia cay
chuoi nudi cay moé & giai doan rare.

Dii chimg

k!n’r tring 0,25 ppm 0,5 ppm 1ppm 2ppm 4 ppm

bang nhigt
Tong s6 rélcay 6400£0,053 64000416 34670437  377840,188  3573£0,053  3,57540,003¢
Chieu diiré (cm) 12433402000 20960£0421° 17400002400 1784040175 177890033 17,761£0,010°
Chicu dai thin (cm)  266740,03%  L667H0035 204740178 23060004 230440016 2,3090,002¢
Sl 386740,133  4007:0291° 32670176 336840042 33730020 336240004
Chibudiild (cm) 47060083 48580013 377340085 391740062 38740011 387040,00:
Chiburongld (cm)  1980£0020°  1$87:0,007° 183340007  183840.002 18380001 1,83840,003"

Ham hwong diép luc

10,070 p
(SPAD) 37,68710,079*  44,31310,569

37800£0,510* 3864720473 38,279+0,104  38,245:0,008*

Khoi hugng tuoi (¢)  1984:0,0440 248420218 162940106 176340052 1736:0,009%  1,732¢0,002

Cac chir a, b, c trén cung mét hang thé hién sw khac biét co y nghia &
murc p<0,05 theo phép thtr Duncan.

Cay chudi nudi cdy trong moi trudng bd sung AgCS vai
ndng d6 0,5 ppm tro 1én co chidu dai ré tang 1én 1,4 lan. Tuy
nhién, téng s0 1é/cay, chidu cao cay, s6 1, chiéu dai 14, chiéu
rong 14, khoi lugng tuoi giam va c6 ham luong diép luc twong
duorng so voi mau doi chimg. Két qua nay cho thay, AgCS véi
nong g 0,25 ppm c6 hi¢u qua kich thich sinh truong cay chudi
nudi cdy mo ¢ giai doan ra ré tot hon cac ndng do con lai.

Hiéu qua kich thich sinh truong va phat trién cdy chudi &
giai doan ra ré clia mot s loai hat nano bac khac cling da duoc
cong bd trude do. Trong modi truong bd sung hat nano bac 12
ppm, ¢6 khir tring & 121°C trong 15 phut, lam ting s6 1é 3,3
lan, chiéu dai r& 3,9 1an va ham luong diép luc 1,3 lan [7].
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Trong mdt nghién ctru khac, hat nano bac néng do 3 ppm duogc
b6 sung vao sau khi méi truong khir tring bang nhiét lam tang
chiéu cao, khi lwong tuoi, s6 14, sb r& va ham lwong diép luc
[2]. Trong khi d6, hat nano bac chitosan ma ching toi su dung
v&i ndng do kha thip (0,25 ppm) ciing lam ting chiéu dai ré,
ham luong diép luc va khdi luong twoi. Diéu nay cho thiy, cac
loai hat nano bac khac nhau véi cach thirc bo sung vao moi
truong nudi cdy khac nhau sé tac dong khong glong nhau [én
cac chi tiéu sinh truong va phat trién ciia cdy chudi in vitro.
Madi loai hat nano bac véi quy trinh ng dung khéc nhau s& co
ndng d6 tdi wu riéng cho sy phat trién cua cay chudi.

Bén canh do, ciy chudi trong méi truong c6 bd sung AgCS
0,25 va 0,5 ppm c6 bd ré mau tréng va c6 1é to tuong tu so
voi cdy doi chiing (hinh 2). Trong khi do6, cay chuéi trong moi
trudng bd sung AgCS nong d6 1,2 va 4 ppm c6 it ré& to hon dbi
chung, céc & moi smh ra nam trong moi truong co mau den va
cac r& m6i khong ndm trong méi trudng co mau tring.

4ppm 2ppm 1ppm 0,5ppm

0,25/ppm DPéi chitng
o

=

Hinh 2. Cay chudi nuéi cdy mé & giai doan ra ré trén méi trwong
c6 bd sung hat nano bac chitosan véi cac néng dé 0,25-4 ppm.

Nhu vay, AgCS véi ndng do 0,25 ppm bd sung vao moi
truong nudi cdy md khong nhiing ¢6 kha ning khir tring moi
truong nudi céy mo dat 96,7+3,3% ma con c6 kha nang ting
mot s chi tiéu sinh truong quan trong ciia cdy chubi in vitro &
giai doan ra ré.

3.4. Cay chudi ex vitro giai doan vwon wom

Vi cdy chubi in vitro trong méi truong ra 1é voi AgCS 0,25
va 0,5 ppm ¢6 bo 18 trang va mot s chi sé sinh truong tot hon
s0 véi cdy ddi chimg, nén cac cdy nay di duoc lwa chon dé
trong ngoai vuon wom (cay chudi ex vitro) va theo ddi mot sb
chi tiéu sinh truong va phat trién.

Két qua cho thay, mot s6 chi tiéu nhu s6 r& méi/cay, chiéu
dai r& mai, chiéu dai 14, chiéu rong 1a va khdi luong tuoi ¢6 sy
khac biét ¢ y nghia thong ké. Cu thé 1a, cay in vitro dugc ra &
tao cdy hoan chinh trén moéi truong cé bd sung AgCS 0,25 va
0,5 ppm déu cho cdy con ex vifro ngoai vudn uom sinh truong
t6t hon so voi mau d6i chung vé tong sb ré/cdy, s6 & méi/cay,
chiéu dai r& méi, chiéu dai than, chidu dai 14, chiéu rong 14 va
khéi lugng tuoi (bang 3).
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Bang 3. Anh hwéng cla hat nano bac Ién mét sé chi tiéu sinh trwéng cia cay
chubi nudi cdy mé & giai doan vwen wom.

Dbi chimg khir trimg bing nhiét 0,25 ppm 0,5 ppm
Tong s6 ré/cay 6,50+0,50° 10,00£0,50° 8,500,235
$6 1& moi/cay 1,00+0,50° 4,50£0,50°  5,00£1,00°
Chiéu dai 1 m6i (cm) ~ 5,2540,25¢ 15,751,258 6,0040,50°
Chiéu dai than (cm)  4,50£0,50¢ 7758005 62540,75
Chiéu dai 4 (cm) 5,5040,50¢ 9,75£0,05"  8,00+0,50°
Chiéu rong 4 (cm) 2,0040,10¢ 3,500,100 2,70+0,30%
Khoi lugng tuoi (g) 1,740,02¢ 7774023 42040,63°

Céc chir a, b, ¢ trén cung mét hang thé hién sw khac biét co y nghia &
murc p<0,05 theo phép thtr Duncan.

Cay con ex vitro ngoai vudn uom tu cdy nuoi trong m01
truorng ra & c6 bd sung AgCS 0 25 ppm va 0,5 ppm cé tong s6
ré/cy tang 1,5 va 1,3 1an, s r& méi/cay ting 4 va 5 lan, chiéu
dai ré méi tang 3 va 1,1 lan, chidu dai than tang 1,7 va 1,4 lan,
chiéu dai va chiéu rong 14 tang 1,8 va 1,4 1an, khdi luong tuoi
tang 4,5 va 2,4 1an so vdi cy ex vitro ddi ching nudi cdy trén
moi trudng khir tring bing nhiét. Két qua nay cho thiy hiéu
qua vuot tri so véi cong bo trude day da st dung hat nano bac
dé tudi cho cay chubi con ngoai vuon wom [2]. Tir ddy ciing co
thé thy, lidu phap ma chiing t6i sur dyng la b6 sung nano bac
vao giai doan ra ré cua cay va khong can tu6i bo sung hat nano
bac ¢ vuon vom c6 hi€u qua t6t hon.

Bén canh d6, ciy con ngoai vudn wom phat trién tir ciy in
vitro trén méi truong c6 bd sung AgCS khong co su khac biét
v& hinh thai 14 so véi cdy dbi chimg nuéi cdy trén méi truong
khtr tring bang nhiét (hinh 3).

Poi chirng

0,5 ppm

Hinh 3. Cay chudi nubi cdy md & giai doan viwdn wom phat trién tir cay ra ré
trén cac moi trwong cé bd sung hat nano bac chitosan néng dé 0,25 va 0,5
ppm.

Nhu vay, cay chuéi ex vitro ngoai vudn uom phat trién tir
cay in vitro nudi cay trén moi tru(mg 6 bd sung AgCS 0,25 va
0,5 ppm sinh trudng va phat trién t5t véi mot sb chi tidu cao
hon & cay dbi chimg.
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4. Két luan

St dung hat nano bac chitosan (AgCS) voi néng d6 0,25-
0,5 ppm dé khir tring méi trudng nudi cdy mé co thé dat ty 1&
v0 tring 96,7-100% trong 4 tuan la mot phuong phap don gian,
tiét kiém chi phi va thoi gian so véi phuong phap khir tring
mbi truong bang nhiét thuong quy. Cho dén hién nay, day ciing
1a ndng do thip nhit cia hat nano bac c6 thé khir tring tuyét
d6i moi truong nudi cy trong 4 tuén Khong nhiing vy, moi
truong nudi cy bd sung AgCS ¢ ndng d6 0,25-0,5 ppm con co
tac dung kich thich sinh trudng va phat trién ciia cdy chubi nudi
cdy mo & giai doan ra ré va tao stic bat gitip cdy con ting truong
nhanh ¢ giai doan ex vitro ngoai vuon uom. Voi tiém nang kép
nay, c0 thé nghién ctru tmg dung hat nano bac chitosan trong
nuoi cay mo cay chudi véi quy m6 cong nghiép e giam chi phi
san xuat cdy giong va tang chit luong cdy giong; ddng thoi co
thé mé rong véi cac ddi trong cdy nudi cdy mo khac.

Nghién ctru nay dugc tai trg boi Truong Pai hoc Cong
ngh¢, Pai hoc Quoc gia Ha Ndi theo dé tai ma so CN23.03.
Céc tac gia xin tran trong cam on.

TAI LIEU THAM KHAO

[1] H.T. Tung, H.G. Bao, D.M. Cuong, et al. (2021), “Silver nanoparticles as the
sterilant in large-scale micropropagation of chrysanthemum?”, In Vitro Cell. Dev. Biol.
Plant, 57, pp.897-906, DOI: 10.1007/s11627-021-10163-7.

[2] M.H. Tra, D.M. Anh, D.T. Phat, et al. (2017), “Effect of silver nanoparticles
amount on inoculating banana (Musa nana Lour) in vitro”, Journal of Science of Lac
Hong University, Special Issue, pp.149-152 (in Vietnamese).

[3] L. Andujar, N. Gonzalez, J.C.G. Ramos, et al. (2020), “Argovit™ silver
nanoparticles reduce contamination levels and improve morphological growth in the
in vitro culture of Psidium friedrichsthalianum (O. Berg) Nied”, SN Appl. Sci., 2, DOI:
10.1007/s42452-020-03948-9.

[4] K. Nazir, S.W. Hassan, M.I. Khan, et al. (2023), “The use of ZnO NPs and
Ag NPs along with sterilizing agents for managing contamination in banana tissue
culture”, Biomass Conv. Bioref., DOIL: 10.1007/s13399-023-04623-w.

[5] M. Hasanin, A.H. Hashem, I. Lashin, et al. (2023), “In vitro improvement and
rooting of banana plantlets using antifungal nanocomposite based on myco-synthesized
copper oxide nanoparticles and starch”, Biomass Conv. Bioref., 13, pp.8865-8875, DOI:
10.1007/s13399-021-01784-4.

[6] N. Coelho, A. Romano (2022), “Impact of chitosan on plant tissue culture:
Recent applications”, Plant Cell Tiss. Organ. Cult., 148, pp.1-13, DOL: 10.1007/
$11240-021-02156-6.

[7] S.M. Tamimi, H.O. Silver (2023), “Nanoparticles for enhancing the efficiency
of micropropagation of banana (Musa acuminata L.)”, Trop Life Sci. Res., 34(2),
pp.161-175, DOIL: 10.21315/t1sr2023.34.2.8.

[8] P. Siriporn, L. Thitikamon, B. Thanyaporn, et al. (2024), “Effect of
biosynthesised silver nanoparticles as sterilant on physiological and biochemical
characteristics in micropropagation of Musa sapientum L.”, Adv. Nat. Sci: Nanosci.
Nanotechnol., 15(2), DOI: 10.1088/2043-6262/ad3b7d.

[9] L.T. Hien, N.T.P. Hue, L.T. Duc, et al. (2022), “Synthesis of chitosan stabilized
silver nanoparticles and evaluation of the in vitro antibacterial activity against
Xanthomonas Oryzae PV. oryzae causing blight disease of rice”, VNU Journal of
Science: Natural Sciences and Technology, 38(1), pp.1-9, DOI: 10.25073/2588-1140/
vnunst.5223.

19



