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Toém tat
Trong nghién cru ndy, ché phdm nano bac gin trén vi hat silica 6n dinh trong Nhén 09/04/2025
oligochitosan (AgNPs/SiO»/Oligochitosan) duoc ché tao thanh cong bang phuong phap  Pugc duyét 17/06/2025
chiéu xa tia gamma ddng thoi ddnh gid hiéu tng kich khang bénh va thuc ddy ting Congbd  28/06/2025
truong trén cdy dau nanh. Két qua cho thay vi hat silica dugc ché tao tir tro triu bang
phuong phap sol - gel co hiéu suat ché tao va do tinh khiét cao dat twong tmg 1a (10,7
va 98,34) %. Chitosan c6 khbi luong phén tir (Mw) khoang 47,8 kDa dugc ché tao thanh
cong bang phuong phap chiéu xa két hop xtr Iy v6i 2 % Ha0, 6 1idu 15 kGy. Ché phdm
AgNPs/Si0,/Oligochitosan dugc ché tao thanh cong tir hdn hop 100 ppm AgNO3, 2 %
Si0, Yél 5?% chitosan Mw thap bang phuong phap chiéu xa & liéu 4 kGy. Khi xu ly ‘0,4 Tir khoa
% ché pham AgNPs/Si0,/Oligochitosan khong chi c6 tac dung gia tiang ty 1€ ndy mam,
giam thoi gian ndy mam trung binh, ting sinh khéi va hoat tinh cta chitinase cia mam chiéu xa, chitinase,
d4u nanh ma con thuc déy ting truéng ma con gia ting kich khang & ciy dau nanh 35  oligochitosan, nano bac,
ngdy tudi mot cach rd rét. Két qua nghién ciu cho thdy ché phdm  Vihatsilica
AgNPs/Si0,/Oligochitosan ché tao bang phuwong phap chiéu xa c6 trién vong tmg dung
trong san xuit nong nghiép cong nghé cao.
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1 bat véan dé canxi, sit tao thanh khoang silicat tron 14n trong dat da.

. Trong néng nghi€p SiO, dugc biét dén vdi kha nan
Nano bac (AgNPs) 1a mdt hoat chat ¢6 dac tinh khang ) g , g. g 'p, ’ . , o s
P N A £ 1, kich thich sinh truéng, gia tang tinh khang bénh cho
khuan cao va nhiéu nghién ciru cling cho thay khi kich - o - _ . Z.
) . Lo, ] L. cay trong hodc lam chat mang gitip phan phoi mét cach
thudc hat cang nhd thi tinh khang khuan cang cao [1]. oz . I , N
o . R N o, c6 kiém soat phan bon va hoat chat tang trudng cho cay
Ngoai kha nang khang khuan, AgNPs ciing da chung A , N .
i L , A R .. trong. Hat SiO; con ¢6 kha nang rat ngan thoi gian ndy
minh dugc kha nang khang nam cao [1]. Thém vao do, L o N .
- . . . . , L, mam ciling nhu lam tang chicu dai, so lugng re & bap va
AgNPs ciing ting cuong kha nang sinh truéng va phat B : A , ,
.. 3 N N ‘ . taing cuong hoat dong cua cac emzyme nhu
trién cta cay trong thong qua viéc tang cudng ham . . . .
. T phenylalanine ammonia lyase, peroxidase va
lugng chlorophyll, carbohydrate, protein va cac . ., ) ., .
, C polyphenol oxidase giup khang lai cac tac nhan gay
enzyme khang oxi hoa [2]. bénh nhu F . s 4 - )
. . 3 gy énh nhu Fusarium oxysporum va Aspergillus niger
Silica (Si0,) 1a thanh phan chinh trong vo trai dat, trong ) L bip [3]. H 3/ P S0, con th ’p d}g » gnh
. . : . . rén cay ba . Hon nita SiO; con thuc day qua tri
tu nhién SiO; két hop cac oxide khac nhu magie, nhom, ybap ? v
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hinh thanh cac hop chét thir cip c6 tac dung tiéu diét va
trc ché qué trinh xAm nhiém cua vi sinh vat gay hai nhur
salicylic acid, jasmonic acid va ethylene [4]. Bén canh
d6, Viét Nam 1a mot nude chuyén canh, ché bién va
xudt khau gao vé6i tong san luong binh quan dat mirc
43,46 triéu tAn trong nam 2024 [5], song song voi do 1a
luong triu phat sinh rat 16n (khoang 4 % tong san
lugng), trong d6 ham lugng SiO, chiém tir (87-97) %
tly thudc vao giong la, diéu kién khi hau, dat dai cua
ting ving mién [6]. Tir d6 c6 thé thay, viéc tan thu
dugc ngudn SiO; c6 trong vo trau dé tmg dung trong
néng nghiép c6 ¥ nghia rat 16n ddi véi nudc ta.

Chitosan (CTS) 1a mot polymer c6 ngudn gdc tu nhién,
1a san pham cua qué trinh deacetyl hoa chitin (tach chiét
tir vo tom cua), CTS c¢6 cdu tao tir cac D-glucosamine
va N-acetyl-D-Glucosamine lién két voi nhau boi lién
két B-glucoside. CTS khdi lugng phan tir cao thudng
kho hoa tan trong nudc, chi tan trong moi truong acid
nén chi dugc tmg dung han ché trong néng nghiép. Dé
tang tinh ing dung ctia CTS da c6 nhiéu nghién ctru cat
mach CTS tao oligochitosan trong d6 c6 thé ké dén cac
phuong phéap nhu sir dung tac nhan hoa hoc (hoa chit),
tac nhan sinh hoc (enzyme) va tac nhén vat Iy (vi song
va birc xa) [7, 8]. Trong d6 cit mach birc xa dugc xem
la phuong phap an toan, hi€u qua cao, khong phat thai
va dé dang trién khai san xuit & quy mo cong nghiép.
V& hoat tinh, oligochitosan c6 tac dung kich thich quéa
trinh sinh trudng cia cdy trong, cai thién kha ning ra
hoa, dau qua va ting niang suat [9]. Bén canh do,
oligochitosan con kich thich cay trong tong hop cac cac
enzyme phytoalexin nhu phenylalanine ammonia
lyase, peroxidases va chitinase gitip cdy trong c6 kha
nang chdng lai su tn cong cta vi sinh vat gay hai [10].
Hién nay c6 nhiéu phuong phip dé ché tao AgNPs,
trong d6 ché tao AgNPs bang phuong phap chiéu xa co
nhiéu thuan loi do phan rng thuc hién trong diéu kién
thuong, hi¢u sudt tao AgNPs cao, khong st dung chét
khtr hoa hoc, khong gay phat thai xanh nhu phuong
phap sinh hoc va d& dang kiém soat kich thudc hat nano
thong qua diéu chinh suét liéu va ndng do cac chét phan
g, c6 kha ning ap dung san xuat quy mé 16n va dap
mg dwoc yéu cau san xudt sach [11]. Viéc tmg dung
cong nghé buc xa va tan dung dugc nguén phé phu
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pham sén c6 dé ché tao ché phim ba trong mot gém
nano bac gén trén vi hat silica 6n dinh trong
oligochitosan htra hen s& tao ra mot ché pham phan bon
an toan, hiéu qua cao va than thién vdi moi truong.

2 Vat li¢u va phuong phap

2.1 Vatliéu

Trau dugc thu nhén tai ving trong laa Long An (Viét
Nam), Chitosan (Mw ~ 608,5 kDa, B¢ deacetyl ~80 %,
Viét Nam), Hat ddu nanh giéng HNDN 910 (Hoang
Nong, Viét Nam), Chitinase assay kit (Megazyme,
Ireland), SiO, (Biosilico, Viét Nam) va cac hoa chat
khac nhu: KBr, HCI, NaOH, CH;COOH, CH3;COONa,
v.v. (Meck, Germany).

Ngu@)n xa gamma Co-60 (GC 5000, BRIT, India) dat
tai Trung tim Cong ngh¢ Sinh hoc Thanh phd H6 Chi
Minh, suit liéu 4,8 kGy/gio.

2.2 Phuong phap nghién ctru

2.2.1 Ché tao vi hat SiO; tir trau bang phwong phap sol
- gel

Tréu dugc ngam 8 gid trong HCI 11,1 % (ty 1& 1/10,
w/v) sau d6 rua sach va nung ¢ nhiét d6 600 °C trong
4 gid bang 10 nung (High temperature furnace,
Nabertherm, Germany) dé thu tro. Tro trdu sau do
duoc hoa tan trong NaOH 1 M dé thu nhan dung dich
Na;SiOs. Dung dich Na;SiO3 sau d6 dugc phan tan
vao hé dung dich butanol/nudc véi ti 1€ 1/1 da )
sung 2 % CTAB. Dung dich HCI dugc nhd tir tir vao
hé dung dich trén cho dén khi xuat hién két tua dang
gel tring (pH = 4). Két taa sau phan ung duoc thu
nhan bang cach ly tim 7 000 vong/phut trong 10 phut
va rira bang nuée khir ion dén pH = 7. Phin tua duoc
say kho va nung & 700 °C trong 4 gior dé thu nhén vi
hat SiOs.

2.2.2 Ché tao chitosan khdi lwgng phan tir thap ché tao
bang phuong phéap chiéu xa gamma Co-60

Chitosan (CTS) c6 Mw khoang 608,5 kDa duoc ngdm
truong bao hoa trong dung dich 2 % H,O, véi ti 1€ 1/5
(W/v) va chiéu xa ¢ liéu xa 15 kGy trén ngudn gamma
Co-60 dé ché tao CTS Mw thap.
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2.2.3 Ché tao ché ph:flm nano bac gén trén vi hat silica
va 6n dinh trong oligochitosan bang phuong phap chiéu
xa gamma Co-60

Hoa tan 50 g CTS Mw thap trong 750 mL acid lactic 2
%, bo sung tir tir 0,17 g AgNO; vao dung dich va khudy
déu tao hdn hgp CTS/AgNO:;. Sau d6, 20 g vi hat SiO,
duge bd sung vao dung dich CTS/AgNO; va thém nudc
khir ion dé thé tich cudi dat 1 000 mL, tién hanh dong
héa miu trong 30 phat d&é tao hdn hop
AgNO;3/Si0y/chitosan (1 mM AgNOs, 2 % SiOzva 5 %
CTS) trude khi chiéu xa ¢ lidu 4 kGy tao ché pham
AgNPs/Si0,/Oligochitosan.

2.2.4 Phuong phép xac dinh dic trung cau tric ctia cac
mau sau khi dugc ché tao

Phé tir ngoai — kha kién (UV-vis): Budc song hip thu
cuc dai (Amm) cia miu CTS Mw thip va
AgNPs/Si0O,/Oligochitosan dugc xac dinh trén may
Genesys 10S UV— Vis (Thermo Scientific, USA). Mau
CTS Mw thap sau ché tao dugc hoa tan trong dung dich
1 % acetic acid tao dung dich CTS 0,01 % va tién hanh
do & (200-400) nm. Mau AgNPs/SiO,/Oligochitosan
dugc pha lodng 20 1an va tién hanh do ¢ (375-425) nm.
Quang ph6 hdng ngoai bién d6i Fourier (FTIR): Mau
vi hat SiO; hodac CTS Mw thép duoc nghién min va
tron voi KBr theo ti 16 3 mg mau/100 mg KBr sau d6
duoc nén bang may nén chuyén dung dé tao dang
vién va tién hanh phan tich ph6 FTIR trong khoang
s6 song tir (4000-500) cm! trén may quang phd hong
ngoai FTIR 4700 (Jasco, Japan).

Khéi lwong phan tir cia CTS Mw thap hodc
oligochitosan dwgc xac dinh biang may GPC Agilent
€2965 (Water, My) v6i hé dung méi CH;COOH
/CH;COONa (ndng do 0,25 M, ty 1& 1:1) va si dung
Pullulan 1& miu chuan. Oligochitosan dugc thu nhan
bang cach ly tim ché phdm AgNPs/SiO»/Oligochitosan
15.000 vong/phiit trong 10 phut dé thu nhan dich ndi va
phén tich Mw.

Ph6 nhidu xa tia X (XRD): phé XRD ciia mau SiO;
(Hinh 1b) hodc AgNPs/SiO,/Oligochitosan (Hinh 5b)
duoc x4c dinh trén hé may nhiéu xa tia X D8 Advance
Eco (Bruker, USA), str dung ng phat btrc xa CuKat (1q
=1,5406 A, U=40kV,1=25mA).

Xéc dinh kich thude hat: vi hat SiO; sau ché tao duogc

phan tan trong nudc tao dich huyén phu 1 % va phan
tich kich thudc hat trén may nhiéu xa laser LS 13 320
(Beckman Coulter, USA) va chyp anh SEM. Kich
thudc hat AgNPs trong ché ph?im duoc tinh toan dua
trén dién tich peak tai 38,1° trén phé nhiéu xa tia X bé’lng
cong thirc Debye-Scherrer trén phan mém Diffrac.Eva
V.4.3.1 va chup anh SEM.

Phaén tich thanh phan nguyén td: vi hat SiO» sau ché tao
dugc phan tich thanh phan ciu tao bang phd tan sic
nang lugng tia X (EDX) trén may FE-SEM S4800
(Hitachi, Japan), Hinh 3b. Ché phim AgNPs/SiOy/
Oligochitosan dugc ly tdm 15 000 vong/phut trong 10
phut dé loai bo oligochitosan va AgNPs khong gin trén
Si0,, phan tua (AgNPs/SiO,) duoc phéan tich thanh
phan cu tao bang EDX.

2.2.5 banh gia hiéu ung kich khang bénh va ting
truong cua ché pham AgNPs/SiO»/Oligochitosan trén
hat dau nanh

Cac hat dau nanh dugc khu trung voi con 70 % trude
khi duoc ngam trong ché pham
AgNPs/Si0,/Oligochitosan, dung dich SiO, hodc
oligochitosan véi ndng d6 0,4 % trong 30 phut. Sau do,
cac hat dugc dat trong cac khay nhya co6 16t bong gitr
am va theo doi qua trinh ndy mam. M&i nghiém thirc
bao gém 100 hat va dugc lap lai 3 lan. Panh gia cac chi
tiéu sinh trudng nhu: ty 16 ndy mam, thoi gian ndy mam
trung binh va sinh khéi tuoi ciia mam dau nanh theo
cong thirc duge cong bd boi Ranal et al., (2006) [12].
Pong thoi danh gia hiéu tmg kich khang bénh thong
qua hoat tinh chitinase.

2.2.6 Panh gia hi€u tng kich khang bénh va tang truong
cta ché pham AgNPs/SiO»/Oligochitosan trén cdy dau
nanh con

Cay d4u nanh 10 ngdy tubi duoc chia thanh 4 16 thi
nghiém, mdi 16 gdm 5 chau, mdi chau trong 3 ciy va duoc
lap lai 3 lan. Cac cdy dau nanh dugc dé on dinh 24 gio
trong nha luéi trudc khi dugc phun ché phim
AgNPs/SiO»/Oligochitosan, vi  hat  SiO»
oligochitosan ud6t déu mat 14 voi néng d6 0,4 % va tin suét

hodc

7 ngay/lan. Khi cay dau nanh duoc 35 ngay tudi, tién hanh
thu mau d4nh gia chi tiéu sinh truéng nhu chiéu cao cay,
chiéu dai r&, sinh khdi tuoi va sinh khéi kho. Dong thoi,
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danh gia kha nang kich khang bénh thdng qua hoat tinh
chitinase & ré, than va 14 ctia cay dau nanh.

2.2.7 Phuong phap xac dinh hoat tinh chitinase
Chitinase tir cAc mau mam déu nanh va cic mau l4,
than, ré ciia cay dau nanh 35 ngay tudi duoc ly trich va
thu nhén theo quy trinh ctia Dinesh ef al., 2010 [13].
Sau d6, hoat tinh cua chitinase xac dinh béng chitinase
assay kit.

2.2.8 Xu 1y s6 liéu va phan tich théng ké

Céc mau thi nghiém duoc lap lai 3 1an ldy gia tri trung
binh (+ SE), s6 liéu dugc tong hop trén phan mém excel
va dugc xir Iy thong ké trén phan mém IBM SPSS
statistics 20.0 (p < 0,05).

3 Két qua va Théo luan

3.1 Ché tao vi hat silica tir triu va cac dic trung cAu
tric cta vi hat SiO; sau ché tao

Trau duoc biét dén 1a mot phu pham cia nganh trong
lua nudc, co trir lugng 16n va cd6 ham lugng SiO; cao.
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Trong nghién ctru ndy vi hat SiO, dugc ché tao tir triu
bang phuong phap sol - gel. Két qua cho thdy hiéu suat
ché tao vi hat SiO, (hinh 2a) tir triu dat 10,7 %, dic
trung cau trac va do tinh khiét cta vi hat SiO, duoc
trinh bay & cac Hinh 1-3.

Két qua phd FTIR (hinh 1a) cho thdy, mau SiO, ché
tao tir tru c6 sy xuét hién hai dinh tai sé séng 850 va
1100 em™ dic trung cho lién két d6i xing va bat dbi
xung giita nguyén tir Si va O (cau ndi dic trung cho
su hinh thanh cua SiO,). Ngoai ra, két qua nhan duoc
tir gian d0 XRD (hinh 1b) cho thdy mau SiO, ché tao
tir trau c6 dinh khoang 24° dic trung cho cau tric SiO,
v6 dinh hinh va khong xuat hién dinh méi khi so sanh
v6i mau Si0, chuin, cac két qua phan tich di néu kha
phu hgp véi bao cao ciia Saravanan va Dubey (2020)
khi ché tao nano SiO, bang phuong phép sol — gel [14].
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Hinh 1 Djc trung cau triic ciia mau vi hat SiO, ché tao tir trdu bang phuong phap sol — gel

Két qua phan bd kich thudc hat (Hinh 2b) cho théy,
kich thudc hat trung binh cta SiO; ché tao tir triu la
1,021 pm véi phan bé kich thude hat tir (40-6000) nm
(trong d6 gia tri D25, D50 va D75 1a ty 1& phan trim
phan bd kich thudc hat. Nhu vay gid tri D25: 0,288 um
6 nghia 13 c6 s6 hat c6 kich thude < 0,288 pm chiém
25 % trong téng sb cac hat). Trong do6, cac hat SiO,
phan bd chu yéu & khoang kich thugc (200-600) nm va
tir (2-4) um. Ngoai ra, két qua chup anh bang kinh hién
vi dién tir truyén qua (Hinh 3a) cho thdy miu vi hat
Si0; ¢6 dang hinh ciu véi kich thudc giao dong tir (65-
230) nm va dang két cum véi kich thude tir (2-3) um.
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Hinh 2 Kich thuéc vi hat SiO; ché tao tir trau béng
phuong phap sol — gel
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Hinh 3 Thanh phﬁn cAu tao ctia mau vi hat SiO»
ché tao tir trau bang phwong phap sol — gel

Két qua pho tan xa ning luong tia X (hinh 3b) ciing cho
thiy mau vi hat SiO» ché tao tir trdu c6 thanh phan gom
nguyén ti silic, oxy, natri va clo. Trong d6, nguyén t6
silic va oxy chiém dén 98,34 % (w/w) phan con lai 1a
mudi NaCl véi ham luong khoang 1,66 %. Két qua
nhan duoc cho thiy vi hat SiO, ché tao bing phuong
phap sol — gel c¢6 do tinh khiét cao (> 98 %), phu hop
dé ché tao ché pham AgNPs/SiO»/Oligochitosan.

1,0

3.2 Cit mach CTS béang phuong phap chiéu xa va dic
trung ciu tric cia mau CTS sau ché tao

Két qua nhan dugc tir phd UV — Vis (Hinh 4a) cho thiy
su xuat hién dinh hap thu tai budc song 293 nm dic
trung cho nhom cacbonxyl (C — O) tai c4c vi tri carbon
Cl — C4 khi CTS bi cit mach. Bén canh do két qua
phan tich sic ky gel tham qua cho thiy CTS dugc chiéu
xa két hop véi 2 % H,0, 6 liéu 15 kGy thi Mw cia CTS
giam nhanh tir 608,5 kDa xuéng con 47,8 kDa véi hiéu
suat cat mach dat khoang 92,1 %, didu nay cho thiy
chiéu xa tia gamma Co-60 két hop xir Iy H,O; ¢6 hiéu
qua cao khi cit mach CTS. Nguyén nhan co thé 1a do
co ché phan ly birc xa ctia nuéc va H,O; khi chiéu xa
tia gamma dan dén hinh thanh cac gdc tu do hydroxyl
(OH") ¢6 tinh oxy hoa manh, cing v6i d6 cac gbec OH
cling 13 tac nhan bat hydro va lam dut cac lién két
glycoside gitip ting hiéu qua cat mach [15].

(a)

OD

0,5
CTS Mw thip

CTS khéng chiéu xa

(b)

3343

1153
1028

e
=
@
a

CTS Mw thip

Abs, au

CTS khong
hiéu xa

200 300

Buwde song, nm

400 4000 3500 3000 2500 2000 1500 1000 500

S0 song, em!

Hinh 4 Dic trung cau triic cia CTS Mw thap ché tao bang phwong phap chiéu xa két hop xir Iy H,O,

Két quéa phan tich phd hdng ngoai nhan dugc tir hinh
4b cho thdy cac dinh song dic trung cua CTS nhu
(1625-1435) cm™ (nhom C-H), (2900-3550) cm™ (lién
két N—H,, OH-0) va khong c6 su khéac biét gitra CTS
dugc chiéu xa va CTS khong duoc chiéu xa, didu nay
ching minh viée chiéu xa s& khong lam thay d6i cac
nhom chirc ning ciia CTS ban dau.

33 Ché tao va cac dic trung cla mau
AgNPs/Si0»/Oligochitosan sau ché tao

Két qua phan tich UV — Vis (Hinh 5a) cta ché phdm
AgNPs/SiO»/Oligochitosan cho thdy c6 sy xuat hién
ctia dinh méi & bude song ~ 397,5 nm két qua nay duoc
Pht va cong su (2015) [16] giai thich do hiéu tng

plasmon bé mit ciia nano bac hinh thanh trong qua trinh
chiéu xa. Bén canh do, két qua nhan dugc tu phé XRD
(Hinh 5b) cho thay mau AgNPs/SiO,/Oligochitosan c6
xuat hién cac dinh méi & cac mat phzflng nhidu xa (111),
(200), (211) va (220) dac trung cho su hién dién cua
nano bac, két qua nay hoan toan phu hop vé6i cong bd
ctia Phii va cong su (2015) [16]. Dong thoi két qua phan
tich EDX cho thiy ham luong AgNPs trong miu
AgNPs/SiO; chiém 0,5 % (w/w) (tuong Gmg véi 1 mM
Ag" ban dau). Tir nhirng két qua trén c6 thé thiy toan
bo lugng Ag™ da dugc khir tao thanh AgNPs va gén 1én
bé mit ctia vi hat SiO, (Hinh 6).
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Hinh 5 Dic trung cau trac ciia mau AgNPs/SiO»/Oligochitosan ché tao bang phuong phap chiéu xa

Ngoai ra, dya trén cong thirc Debye-Scherrer va két qua
phan tich dién tich dinh tai mait phiang (111) trén phd
XRD ciia ché pham (Hinh 5b) c6 thé tinh toan duoc
kich thuéce trung binh cta hat nano bac trong ché pham
1a khoang 6,7 nm. Ngoai ra, két qua phan tich Mw ctia
oligochitosan trong ché pham cho thay, CTS v&i Mw
khoang 47,8 kDa sau qué trinh chiéu xa tao ché pham
(4 kGy) da giam xudng con khoang 20,8 kDa két qua
nay kha phu hop véi cac cong bd trude day cua [17].

&
S-4800 10.0kV 8.0mm x30.0k SE(M)

Hinh 6 Anh chup SEM ctia mau AgNPs/SiO,

3.4 Hiéu tmg kich khang bénh va ting trudng cua ché
pham AgNPs/SiO,/Oligochitosan trén hat ddu nanh
Két qua nhan duogc tir Bang 1 va Hinh 7 cho thiy cac hat
dau nanh sau khi xa Iy v6i ché phim
AgNPs/Si0,/Oligochitosan c6 ty 18 ndy mam kha cao (dat
80 %) trong khi ty 1¢ ndy mam & nghiém thirc ddi chimg
chi dat 71,67 %. Bén canh d6, cac hat ddu nanh duoc xir
Iy v6i oligochitosan ciing gia ting ty 16 nay mam 1én 77
%, trong khi ty 1€ nay mam ctia cac hat dau nanh duoc xtr
ly vai SiOs chi dat 73,67 %. Ngoai ra, két qua nhan dugc
tir Bang 1 ciing cho thdy thoi gian ndy mam trung binh
cia cac hat ddu nanh dwoc xir 1y véi ché phidm
AgNPs/Si0,/Oligochitosan dugc rat ngin kha nhiéu chi
con 29,07 gid, trong khi thoi gian niy mam trung binh cia
cac hat dau nanh & nghiém thirc dbi chiing 1én dén 36,15
gio. Thém vao d6, két qua nhan dugc tir Bang 1 ciing cho
thay hiéu qua ting cudng ting trudng ctia ché phdm trén
mam ddu nanh. Cy thé hat du nanh khi dugc xir ly voi
ché pham c6 su gia ting dang ké vé chiéu dai mam ciing
nhu sinh khdi tuoi va sinh khéi kho khi so sanh véi
nghiém thirc dbi chimg va nghiém thirc xir 1y v6i vi hat
Si0..

Bang 1 Céc chi tiéu sinh truéng va hoat tinh chitinase cia mam dau nanh khi xtr 1y véi ché pham khac nhau

<. . ..| Tylgniay |Thoigian niy|Chiéu dai mam,| Sinh khoi twoi, | Sinh khoi khd, Hoat tinh
Hoat chat xir ly 2 A " N N e
: mam, % mam, gio mm mg/mam mg/mam chitinase, UI/mL
Nuée (BC) 71,67°+£3,38 | 36,15+ 1,33 | 44,72°£6,91 | 91,73°+£12,47 | 6,07°+0,37 1,64°+ 0,08
Vihat SiO, | 73,67+ 1,33 | 35,74%+ 1,29 | 45,06%+ 4,03 96,935+ 3,2 6,4°+ 0,69 1,67°+ 0,13
Oligochitosan | 77%+2,89 |30,69®+1,28 | 59,4°+4,74 | 104,87+ 1,04 | 7,33%°+0,37 2,122+ 0,08
AgNPs/Si0,/
- . 80°+ 0,58 | 29,07*°+2,23 | 62,232+4,02 128°+ 6,48 8,732+ 0,29 1,99*+ 0,07
Oligochitosan

Trong ciing mot cot, cac gid tri theo sau boi ciing ky tw th khéng khdc biét c6 y nghia thong ké (P < 0,05)
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Chitinase 1a mot enzyme phd bién & thyuc vat va thuong
duoc tim thﬁy & cac bo phan nhu ré, than, 14, ci, hodc
& nhitng mo bi ton thwong cua thyc vat. Chitinase dong
vai tro quan trong trong nhiéu qua trinh sinh 1y & thuc
vat, nhu qua trinh ndy mam, qué trinh sinh tong hop
ethylene va trong viéc phong thi ctia thuc vat chdng lai
stress moi trudng [18]. Két qua nhan dugc tir Bang 1
cho thiy, viéc xir Iy hat ddu nanh véi ché pham con
lam gia ting dang ké hoat tinh chitinase c6 trong hat
dau nanh. Cy thé, & nghiém thirc xtr Iy voi ché pham
va oligochitosan hoat tinh chitinase cao hon nghiém
thirc d6i chimg 1an luot 1a (29,3 va 21,3) %, trong khi
nghiém thuc xt Iy véi vi hat SiO; khéng co6 su khac
biét so voi nghiém thirc ddi chimg. Hiéu qua ting
cuong tang trudng va gia tang hoat tinh chinase cua vi
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hat silica, oligochitosan hodc AgNPs cling da duogc thé

hién trén gidng cay trong khac nhau [19].

7.7

AgNPs/SiO,/

Déi chimg
= Oligochitosan

Oligochitosan Sio,

Hinh 7 Kha ning sinh trudng ctia mam dau nanh khi
duge xtr Iy v6i cac hoat chit khac nhau
3.5 Hiéu tmg kich khang bénh va ting trudng cua ché
pham AgNPs/SiO»/Oligochitosan trén cay dau nanh 35
ngay tudi
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Hinh 8 Céc chi tiéu sinh trudng cta ciy dau nanh & giai doan 35 ngay tudi

Két qua nhan dugc tir Hinh 8 va Hinh 9 cho thay khi xtr
ly v6i ché pham AgNPs/SiO,/Oligochitosan hoic
oligochitosan ¢ giai doan cay con da lam gia ting dang
ké céc chi tiéu sinh truong cta ddu nanh. Cu thé cac cay
dau nanh & cac nghiém thirc xir Iy phun véi ché pham
AgNPs/SiO,/Oligochitosan c6 chi tiéu chidu cao cdy
(Hinh 8a) va chiéu dai r (Hinh 8b) dat (83,0 va 29,07)

cm; sinh khéi twoi va sinh khéi kho 14n luot dat tuong
ung la (128,0 va 8,73) g/cay. Trong khi do chi tiéu sinh
truéng cua cdy dau nanh & nghiém thuc di ching chi
dat (65,4 va 30,8) cm dbi véi chiéu cao cdy va chiéu dai
r&; sinh khdi twoi (Hinh 8c) va sinh khdi kho (Hinh 8d)
dat (73,51va 8,32) g/cdy. Viéc xur Iy phun oligochitosan
cling lam gia ting dang ké céac chi tiéu sinh trudng cua

@ Dai hoc Nguyén T4t Thanh

P ——



cdy dau nanh so véi nhiém thirc dbi ching, tuy nhién
hiéu qua thdp hon so vé6i khi xir Iy v6i ché pham
AgNPs/Si0»/Oligochitosan. Ddi véi nghiém thirc xir 1y
Bang 2 Hoat tinh chitinase & cdy dau nanh 35 ngay

Tap chi Khoa hoc & Cong nghé Vol 8, No 3

phun v6i SiO; thi chi tiéu sinh trudng cua ddu nanh hau
nhu khong c6 sy khac biét so véi nghi€m thic ddi
chung.

L., Hoat tinh chitinase, UI/mL
Hoat chat xur ly x — -
Reé Thin La
Nudc (PC) 0,58°+ 0,02 0,61°+ 0,01 0,759+ 0,02
Vi hat SiO, 0,58+ 0,04 0,7°+ 0,03 0,84°+ 0,01
Oligochitosan 0,69+ 0,02 0,76°+ 0,01 1,03°+ 0,01
AgNPs/Si0,/Oligochitosan 0,7+ 0,02 1,12+ 0,02 1,26*+ 0,03

Trong ciing mot cot, cdc gid tri theo sau boi ciing ky tw thi khéng khdc biét c6 y nghia thong ké (P < 0,05)

D3 c6 nhiéu nghién ctru cho thiy tic dung thic diy su
tang truong va kich khang cua oligochitosan trén thyc vat
thong qua viéc tang cuong hoat dong clia cac enzyme
phytoalexin trong d6 c6 chitinase. Bén canh do, viéc két
hop chitosan véi cac hop phan khac nhu SiO; va nano bac
lam gia tang dang ké hoat tinh ciia chitosan nho hiéu g
cdng gop. Trong nghién ctru cua Phu et al. (2017), viéc su
dung ché pham oligochitosan-nanosilica cho hiéu qué gia
tang nang suit & dau nanh (17 %) cao hon nghiém thirc
chi sir dung oligochitosan (10,5 %) khi so sanh v&i dbi
chiig khong xtt 1y [20]. Tuong tu nhu vay, trong nghién
ctru [21] viée str dung ché pham oligochitosan-nanosilica
cho hiéu qua gia tang hoat tinh chitinase (6,32 x 103 Ul/g)
trén thanh long cao hon khi so sanh véi nghiém thirc chi
st dung oligochitosan (5,99 x 10 Ul/g) hodc nano SiO»
(4,68 x 107 Ul/g) . Thém vao d6 su két hop ctia chitosan
va nano bac khong chi 1am ting tinh 6n dinh cua hat nano
bac trong ché phim ma con gia ting dang ké hoat tinh
khang khuan va khang nim cua nano bac [22].

Hién nay, tac dong ctia nano bac dén méi truong va hé
sinh thai van con dang 1a mot van dé gy tranh cii. Tuy
nhién st dung AgNPs thay thé thubc bao vé thuc vat hoa
hoc gop phéan dang ké trong viéc giam thiéu 6 nhidm moi
truong, ting kha nang sinh trudng, phat trién va ning suat
cla cdy trong ciing nhu chat lugng nong san [23]. Tir
nhitng két qua d6 co thé thdy ché phim
AgNPs/SiO,/Oligochitosan 12 mot ché pham an toan hiéu
qua cao hira hen 14 giai phap thay thé cho cac loai phan
bon, thude bao vé thuc hoa hoc trong néng nghiép.
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Hinh 9 Kha néang sinh trudng cua cdy dau nanh khi
duoc xtr ly véi cac hoat chit khéac nhau & giai doan
35 ngay tudi

4 Két luan

D3 ché tao thanh cong ché phim phan bon 14 ba trong
mot AgNPs/SiO,/Oligochitosan bang phwong phap
chiéu xa gamma Co-60 véi cac hop phan nhu SiO; ché
tao tir vo trau, oligochitosan va nano bac ché tao bé“mg
phuong phap chiéu xa tia gamma Co-60. Ché pham ché
tao duoc co tac dung thic ddy ting trudng va ting
cuong hiéu tng kich khang bénh thong qua gia ting
hoat tinh chitinase trén mam dau nanh ciing nhu trén
cdy dau nanh 35 ngay tudi. Tir d6 cho thiy ché pham
AgNPs/SiO»/Oligochitosan ¢6 tiém ning ung dung
trong san xuat néng nghiép cong nghé cao.

Loi cam on

Nghién ctru nay duoc tai trg boi Truong Pai Hoc
Nguyén Tat Thanh, Thanh Phé HO Chi Minh trong
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Preparation of AgNPs/SiO2/Oligochitosan by Irradiation Method for Use as a Phytoalexin
Stimulation Fertilizer in Soybean Plants

Tran Le Truc Ha'*, Nguyen Thanh Vu?, Tran Duc Trong2, Ngo Tran Vu?, Le Quang Luan’

"Nguyen Tat Thanh University

Biotechnology Center of Ho Chi Minh City
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Abstract In this study, a silver nanoparticles dopped on silica microparticles and stabilized in oligochitosan
(AgNPs/Si0,/Oligochitosan) was successfully prepared by y-ray irradiation and evaluated its phytoalexin
stimulation and growth promotion effects on soybean plants. The results showed that the efficiency and purity of
silica microparticles synthesized from rice husk by sol - gel method were about 10.7 and 98.34 %, respectively.
Chitosan with molecular weight (Mw) approximately 47.8 kDa was also successfully prepared by y-ray irradiation
combined with 2 % H,0; at a dose of 15 kGy. The AgNPs/Si0O,/Oligochitosan product was successfully prepared
from the mixture of 100 ppm AgNO3, 2 % SiO; and 5 % low Mw chitosan by irradiation at 4 kGy. The treatment
of AgNPs/Si0,/Oligochitosan product at 0.4 % not only increased the germination rate, reduced the average
germination time, increased the biomass and enhanced chitinase activity in soybean sprouts but also strongly
promoted the growth and significantly the phytoalexin stimulation in 35-day-old soybean plants. The above results
demonstrated that the AgNPs/SiO,/Oligochitosan product prepared by y-ray irradiation method has potential
applications in high-tech agricultural production.

Keywords Chitinase, Oligochitosan, Silver nanoparticles, Silica microparticles, Radiation.
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