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TOM TAT

Bai bao trinh bay viéc téng hgp nanocomposite déng/silica (Cu/SiO,) bang phuong phap khir hod
hoc don gian vai hop chat khit sodium borohydride va chat 6n dinh polyvinylpyrrolidone & nhiét
d6 phong. Tinh chat hod ly ctia Cu/SiO, dugc khao sat thong qua cac phuong phap phan tich
nhu phé hap thu tir ngoai—kha kién, gidn d6 nhiéu xa tia X, phé héng ngoai bién déi Fourier, hinh
anh hién vi dién ti truyén qua va phé tan sdc nang luang tia X. Cac két qua phan tich chira rang
Cu/SiOy nanocomposite chita cac hat nano déng cé kich thudce trung binh 1a 6,78 nm, phan bé déu
trong cdu truc silica théng qua lién két héa hoc. Kha nang khang khudn ctia Cu/SiO; dugc danh
gia qua thtr nghiém hoat tinh khang vi khudn Ralstonia solanacearum gay bénh héo xanh trén thuc
vat. Cu/SiO, c6 kha nang Uc ché hoan toan sy phat trién clia vi khudn R. solanacearum & néng dé
36 ppm, hiéu qua hon gép hai lan so véi nano déng. Céc két qua trén cho thdy nanocomposite
Cu/SiO; co tiém nang tng dung thuc té thay thé cac loai thudc hod hoc truyén théng trong nong

nghiép.

Tu khoa: nanocompozit, ddng/silica, Ralstonia solanacearum, bénh héo xanh

MG PAU

Vi khuén Ralstonia solanacearum (R. solanacearum )
gay ra bénh héo xanh trén cdc loai ciy trong quan
trong nhu nhém cay ho Ca va hon 450 loai cay trong
ho khéc!, phé bién & ving nhiét d6i, can nhiét déi va
mot s6 viing on d6iZ. R. solanacearum la mot trong
nhting vi khuén gay thiét hai 16n trén cay trong va rét
khé kiém sodt. Cu thé, thiét hai nang sudt c6 thé 1én
dén 91% & ca chua, 33—90% & khoai tay, 10—30% &
cay thudc 14, 80 —100% trén cay chudi,va khoang 20%
trén cay lac®. Kiém soat bénh héo xanh do vi khudn
R. solanacearum gay ra bing phuong phap vat Iy, héa
hoc, sinh hoc da dugc nghién ctiu trong nhiéu thap
ky qua. Trén thuc t& phuong phép st dung cic thudc
bao vé thuc vt hda hoc la phé bién nhat. Tuy nhién,
hiéu qua thu dugc chua cao; tham chi ching con gay
anh hudng x4u dén moi trudng sinh thai, stic khoe
cong d6ng4. Cu thé, hoat chit thiabendazol c6 thé
giam ty 1¢ bénh héo xanh xuéng 50%. Con hoat chit
streptomycin két hgp véi oxytetracyline lam giam ty
1é bénh héo xanh 46—57% v6i néng do 2% w/v trong
diéu kién nha lui®. Bén canh do, st dung clopicrin
véi liéu lugng 300 kg/ha xti 1y dét trudce khi trong lac
10 ngay cho hiéu qua tét trong viéc phong ngtia bénh
héo xanh. Ngoai ra, hoat chit g6c dong ciing dugc st
dung trong quan Iy bénh héo xanh®. Tuy nhién, viéc
lam dung céc thudc nay, khong theo liéu lugng va liéu
dung khuyén cdo ctia nha san xuét c6 thé gay ton du

mot lugng thudce kha cao trong cic san phdm nong
nghiép va gay ra nhiing vu ngd doc anh hudnglén dén
stic khoe con ngusi®. Do d6 trong thyc té san xudt,
phong tri bénh héo xanh do vi khuén R. solanacearum
la vin dé rat kho khén.

Trong nhiing ndm gén day, vat liéu nano dugc quan
tdm nghién ctu va phét trién véi nhiing Gng dung
tiém ning trong doi séng nédi chung” va néng nghiép
néi riéng®. Trong d6, nano déng dugc xem nhu mot
ung vién tiém ning cho nén nong nghiép tuong lai
vi ngudén nguyén liéu 16n, gia thanh ré, téng hop dé
dang véi nhiéu phuong phap khac nhau nhu: phin
huy nhiét, khi hod hoc, btic xa, vi séng, polyol,... 9-13
va hiéu qué khang khuén khang ndm tuyét voi. Nhom
tac gid Huong Thu Luong da tng hgp céc hat nano
dong (CuNPs) bang phuong phép dién hod sinh hoc,
CuNPs cho thdy khd niang tic ché mot ntta (ICsp)
d6i véi R. solanacearum & néng d6 42 ppm 4. Tuy
nhién, hat nano déng rit dé bi oxi hod & diéu kién
bao quan théng thudng, hé qua la hoat tinh khang
khuén, ndm bi suy gidm. D€ khic phuc nhugc diém
d6, mot s6 nhém nghién ctiu da khao sat kha nang c6
dinh cac hat nano dong lén cac chat mang nhu TiO,
, §iOy, ZnO, graphene,... tao ra vét liéu nanocom-
posite =18, Bén canh d6, cic vét liéu nanocompos-
ite con cai thién cic tinh chat khic cta vat liéu nhu
giam kich thudc hat nano kim loai, giam hién tugng
két tu va tang kha nang khdng vi sinh vat. Trong cac
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chat mang do, silica c6 thé dugc xem la mot ting vién
tiém nang pht hgp véi ing dung trong nong nghiép
nhd d6 bén nhiét tot, dd bén hod hoc cua hé cao, kha
nang cung cdp dinh dudng silic va kha ning khing
c4c loai cang thing sinh hoc va phi sinh hoc cho cay
tr6ng19‘21. J. Peszke va cong su (2017) da t6ng hop
nanocomposite dong/silica bing phuong phap khut
héa hoc. Nanocomposite dugc thii nghiém kha ning
va c6 kha ning khang vi sinh vét véi cac chiing ndm
va khuén khdc nhau nhu: ndm Aspergillus niger (DSM
1957), Aspergillus terreus (DSM 1958), Scopulariop-
sis brevicaulis (DSM 9122) va khuan Escherichia coli
(DSM 1103), Pseudomonas putida G7 (DSM 4476),
Arthrobacter globiformis (PCM 2134)%2. Nam 2020,
nhém tac gid Nguyén Thi Thanh Hai da t6ng hop
nanocomposite dong/silica (Cu/SiO,) bing phuong
phép hod hoc v6i hgp chat khit 13 hydrazine hydrtate
(NpHy). Két qua nghién ctu cho thiy Cu/SiOy c6
kha nang khang nam tuong do6i tot d6i v6i Pyricularia
oryzae va Rhizoctonia solani, gdy bénh dao 6n va kho
vén trén céy lda véi hiéu lyc khang ndm tuong tGng
79,05 va 76,71% & nong d6 100 ppmls. Tuy nhién,
cho dén nay chua cé cong b6 nghién ctiu dé cip vé
kha néng tc ché ctia Cu/SiO, d6i véi vi khudn R.
solanacearum. Do d6, viéc m& rong khéo st kha nang
khéng vi sinh vét d6i v6i cac loai ndm, vi khudn khéc
1a rat cin thiét.

Bai bdo trinh bay viéc tdng hgp Cu/SiO; bing phuong
phép khti hod hoc don gian véi hgp chét khi sodium
borohydride va chit 6n dinh polyvinylpyrrolidone &
nhiét do phong. Cac dac tinh quang cling nhu cdu
truc tinh thé, va hinh thai hoc ctia nanocomposite
dong/silica duge phan tich qua cic phép do nhu phé
hép thu ti ngoai—kha kién, gian d6 nhiéu xa tia X,
hién vi dién ti truyén qua. Dic biét, kha ning khing
khuéin d6i v6i vi khudn R. solanacearum giy bénh héo
xanh trén cay ca chua cta vat liéu cing dugc thuc
hién.

VAT LIEU VA PHUONG PHAP

Hoa chat

Céc hoa chat dugc st dung trong nghién ctu
nay la: dong acetate (C4HgCuO4.HyO, > 99.99%,
Sigma-Aldrich), sodium borohydride (NaBH4, >
98%, Sigma-Aldrich), ascorbic acid (CgHgOg, > 99%,
Sigma-Aldrich), polyvinylpyrrolidone ((C¢HgNO),,
Mw ~ 40 kDa, Fisher), D-glucose (C¢H2Og, > 99.5%,
Sigma-Aldrich) va bt silica (SiO > 99%, kich thuéc
3-8 mm, Cong ty C8 phan Cong nghé Nano BSB, Viét
Nam), peptone (> 99,8%, Sigma-Aldrich), sucrose
(C12H22011 > 99,5%, Sigma-Aldrich), magnesium
sulfate heptahydrate (MgSO4,7H, 0O, > 99,5%, Sigma-
Aldrich), potassium dihydrophosphate (K;HPOy, >

99,5%, Trung Qudc), agar (100%, Viét Nam). Nudc
cat c6 d6 dan < 5 uS/cm dugc st dung trong cac thuc
nghiém.

Phuong phap téng hop

Nanocomposite Cu/SiO; dugc tdng hop bing phuong
phép khtt hoa hoc véi chit 6n dinh polyvinylpyrroli-
done (PVP), chit khit sodium borohydride (NaBHy4)
va chit chéng oxy héa ascorbic acid (AA)?3. Cu thé,
dung dich dong acetate (0,015 M) dugc cho vao hé
phén tén silica (1000 mg/L). Sau d6, hén hgp mudi
dong/silica dugc cho vao dung dich PVP (3% w/v).
Tiép theo, dung dich NaBH, (0,1 M) dugc nho giot
vao dung dich. Cuéi cung, dung dich AA (1,4 M)
dugc thém vao dung dich phan ting. Mau ctia dung
dich phén ting chuyén tii xanh lam sang nau va cudi
cung 1a niu d6. Nano d6ng ciing dugc téng hgp theo
quy trinh nay khong c6 su tham gia phan tng ctia
SiO, dé€lam mau déi chiing trong khao sat tinh chét
khang khuén cta Cu/SiO;.

Phuong phap phan tich

Tinh chit quang cta vét liéu dugc xdc dinh qua
phdé hép thu ti ngoai—kha kién (UV—Vis, UV-
1800/SHIMADZU), tinh chét tinh thé va thanh phan
pha dugc xdc dinh bang phuong phap nhiéu xa tia
X (XRD, D8 Advance-Bruker). Ngoai ra, kich thuéc
tinh thé dugc tinh thong qua cong thic Scherrer (1)
tit d liéu XRD:

0,92
" Bcosh

1

trong do: A labudc séng tia X ctia Cu Ky (0,154 nm),
B 14 d6 bén rong ctia dinh nhiéu xa.

Ph§ hong ngoai bién d6i Fourier (FT-IR) dugc ghi
nhan trén thiét bi Frontier/PerkinElmer v6i muc dich
x4c dinh cic lién két ctia mau. Hinh thai va kich
thudc hat nano kim loai dugc xdc nhan thong qua
phuong phap kinh hién vi dién td truyén qua (TEM,
JEM—2100Plus, JEOL), bén canh thanh phan hoa hoc
ctia vét liéu dugc xdc dinh thong qua phd tén sic ning
lugng tia X (EDS, Ultim Max TEM, JEOL).

Panh gia hoat tinh khang Ralstonia
solanacearum cua Cu/SiO,

Kha ning khang Ralstonia solanacearum clia nano
déng va nanocomposite Cu/SiO; dugc danh gia bang
phuong phap duc 16 thach va pha loang dung dich.

Moi truong PGA (200 g khoai tay, 20 g glucose, 15
g Agar cho 1 L) dugc hdp khi trung & 121°C trong
20 phut va rét vao dia petri d€ tao mat thach, vé6i thé
tich 15 mL. Sau d6, duing mciropipet hit 100 uL dung
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dich vikhudn R. solanacearum cho vao dia méi trudng
da dong cing, dung que trdi déu vi khudn 1én trén
mat thach. Ké& tiép, duc mot 16 thach & trung tdm céc
dia petri. Cudi cling, cho 20 uL nudc (d6i chiing),
dung dich CuNPs hodc Cu/SiO; cho vao 16 thach. Thi
nghiém don yéu t6 dugc bé tri theo ki€u hoan toan
ngau nhién véi 3 1an ldp lai, mdi lan ldp lai 1a 3 dia
petri. Cac thao tac phai tién hanh trong diéu kién vo
tring. U cac dia petri ndy trong 24 gi& & nhiét d¢ 37
°C, do duong kinh vong tic ché.

Dé xac dinh MBC Cu/SiO, va CuNPs lan lugt dugc
hoa tan trong moi trudng SP (Sucrose-Peptone, 20
g/L sucrose; 5 g/L peptone; 0,25 g/L KoHPO4 va 0,25
g/L of MgSO4.7H;0) 1ong véi cac ndng dg khac nhau:
0, 18,36 va 72 ppm. Sau d6 ching dugc phén tan bing
séng siéu am 6 35 kHz trong 30 phut. Cho 1,5 mL mbi
ndng d6 pha loang & trén va 1,5 mL R. solanacearum
3%10% CFU/mL vio 6ng nghiém 5 mL, dit trén méy
lic 6 30 °C trong 24 gi®, ¢ 6ng nghiém déi chiing Am
khong bd sung R. solanacearum. Sau d6 0,1 mL dung
dich tit mdi 6ng nghiém dugc ciy vao moi truong
thach SPA (20 g/L sucrose; 5 g/L peptone; 0,25 g/L
K,HPOy; 0,25 g/L MgSO4.7H,0 va 15 g/L agar) va
tiép tuc 1 ¢ 30°C trong 24 gid. Mdi noéng d6 dugc lap
lai 314n vé6i 1 14n 1dp lai la 1 dia petri va MBC 1a nong
d06 thip nhat ctia Cu/SiO; hodc CuNPs khong quan
sat thdy hodc quan sat théy it hon 3 khudn lac xuit
hién.

KET QUA VA THAO LUAN

Tinh chat vat liéu

Hinh 1 thé hién phé hép thu t& ngoai-kha kién cua
silica va nanocomposite Cu/SiO;. Mau Cu/SiO, cho
dinh hép thu 6 khoang 575 nm ting v6i dao dong plas-
mon bé mit clia hat nano déng??, trong khi d6 mau
d6i chiing SiO, khong thé hién bit ky dinh hip thu
nao trong khodng budc sdng ti 400- 800 nm. Két qua
UV-Vis cho thdy c6 sy hinh thanh cac hat nano dong
trong nanocomposite Cu/SiO3.

Két qua gidn d6 nhiéu xa tia X ctia SiO; va nanocom-
posite Cu/SiO; dugc biéu hién trén Hinh 2. Déi véi
mau silica, chi ¢6 dinh nhiéu xa rdng tip trung &
15—30° dic trung cho silica v6 dinh hinh?°. Déi vé6i
mau Cu/SiO; bén canh viing v6 dinh hinh cua silica,
con ¢6 xuét hién cdc dinh nhiéu xa méi tai cac goc
nhiéu xa 20 1an lugt 1a 43,247 ; 50,42° va 74,24° tuong
ung v6i cac mat mang (111), (200) va (220) dic trung
cho cdu trdc l4p phuong tAm miét cta kim loai dong
va phit hop véi gian d6 chudn clia d6ng s6 04-08362°.
Kich thudc tinh thé trung binh ctia CuNPs dugc tinh
thong qua cong thic Scherrer (1) bing 4,52 nm. Mic
khdc, gidn d6 XRD khong xuat hién cac dinh nhiéu xa

—si0,

P§ hip thy (d.v.b.k)

L L
400 500 600 700 800

Buéc séng (nm)

Hinh 1: Phé hap thu UV-Vis ctia SiO, va nanocom-
posite Cu/SiO,.

dac trung ctia Cuy O, CuO hay Cu(OH); chiing té chi
c6 kim loai dong dugc hinh thanh sau qud trinh téng
hgp. Két qua cho thy rang c6 sy hinh thanh nano
dong & dang tinh thé trén bé mait silica, tao thanh ciu
tric nanocomposite Cu/SiO; 7.

(200)

Cudng df (d.v.b.k)

— JCPDS Sd. 04-0836
Si0, ! H
CuiSio, | |
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Hinh 2: Gian d6 nhiéu xa tia X ctia SiO, va hanocom-
posite Cu/SiO;.

Dé xéc dinh cac lién két trong silica va nanocompos-
ite, phd FT-IR dugc xt dung va két qua dugc thé hién
trong Hinh 3 va Bang 1. Két qua FT-IR cho thdy
dinh phé rong & vi tri s6 song khoang 3440 cm~! dic
trung cho dao dong kéo dan ctia nhém hydroxyl (-
OH) trong SiO, %%, Pinh phé & vi tri 1636 cm ™! diic
trung cho dao dong bién dang ctia OH clia nuéc hdp
phu trén silica?®. Dao dong bét d6i xting va déi xting
cua lién két Si—O—Si dugc dic trung bdi dinh phé
1102; 802 va 470 cm ™!, mot dinh phé c6 cudng d6 yéu
56 s6ng 965 cm ! diic trung cho dao dong ctia nhom
silanol (Si—OH) 273!, Trén phd ctia nanocomposite
Cu/SiO, ngoai nhiing dinh ctia SiO; con su xudt hién
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céc dinh phé & cdc vi tri s6 song 640 va 1425 cm ! dic
trung cho dao dong ctia lién két Cu—022. Ngoai ra,
dinh phé & 447 va 802 cm™! ctia nhém silanol bi suy
gidm déng ké, chiing t6 cd sy thay phan thanh SiO~
va lién két v6i Cut dé hinh thanh lién két Cu—O.
Két qua FT-IR da ching minh nano déng da c6 hinh
thanh lién két hoa hoc véi silica thong qua lién két giit
Cu va O trong SiO», tao ra ciu truc composite bén

ving.
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=
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=
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Hinh 3: Phé FT-IR mau SiO; (d6) va Cu/SiO; (xanh)

Két qua kinh hién vi dién ti truyén qua, dugc thé hién
trong Hinh 4a, cho th4y cac hat nano d6ng phéan bs
déu trén bé mit va bén trong cdu truc chit nén sil-
ica. Cac hat nano kim loai c¢6 dang hinh c4u hodc gan
cau véi kich thudce 4-10 nm (trung binh 13 6,78 nm)
(Hinh 4b). Két qua kich thuéc hat 6 day phu hop véi
kich thudc tinh thé trung binh dugc tinh todn tit XRD.
Hinh 4c thé hién két qua EDS ctia mau nanocompos-
ite cho théy trong mau t6n tai cic nguyén t6 O; Si va
Cu v6i ty 1¢ phan trdm nguyén ti tuong ting la 69,8;
26,4 va 3,8%.

Hoat tinh khang R. solanacearum

Hiéu qua khang khuin d6i v6i vi khudn R.
Solanacearum giy bénh héo xanh clia nanocomposite
Cu/SiO; dugc danh gid thong qua phuong phap duc
16 thach va pha loang dung dich d€ tim ra nong d¢
diét khuén t6i thiéu (MBC). Mau CuNPs dugc tng
hop véi cuing quy trinh d€ st dung lam d6i ching
duong. Tic dung khang khuén & dang vung tc ché
dugc danh gid bing phuong phép khuéch tan giéng
thach ctia CuNPs va nanocompozit Cu/SiO, dugc
thé hién trén Hinh 5.

Puong kinh ving tc ché R. Solanacearum cua
nanocompoosite Cu/SiO; 1a 19,8 + 0,1 mm, 16n hon
so v6i CuNPs 14,4 + 0,2 mm. P4i véi phuong phap
pha loang dung dich, khi ting néng d6 CuNPs va

Cu/SiOp mét d6 khudn gidm dan (Hinh 6). Su phét
trién R. solanacearum hoan toan bi tic ché khi néng do
ctia Cu/SiO; 1a 36 ppm, trong khi dung dich CuNPs
chi thé hién tdc dung tic ché & néng do 72 ppm.
Két qua thtt nghiém cho thdy hoat tinh khéang khang
khuén R. solanacearum ctia Cu/SiO; cao gip 2 1an so
v6i mau d6i chiing CuNPs. Kha niang khédng khudn R.
solanacearum ctia Cu/SiO; so sanh véi cac hoat chat
khac dugc trinh bay trong Bang 2. Panh gia két qua
tht nghiém trong phong thi nghiém cho thdy: So véi
cdc hoat chét thu6c bénh hoéa hoc thong thudng va
cdc loai nano khac, Cu/SiO; thé hién kha nang tc
ché tuong déi t6t doi v6i vi khudn R. solanacearum.
Nhu véy, Cu/SiO; c6 tiém niang d€ tién hanh tiép cac
thtt nghiém kha nang khang khudn R. solanacearum &
quy mo 16n hon nhu trong nha luéi hodc ngoai dong
rudng.

Kha nang khang khudn ctia cac hat nano kim loai néi
chung va nano d6ng ndi riéng cé thé biéu thi qua bén
co ché chinh géom: co ché giai phéng ion, hinh thanh
oxy hoat hod (ROS), tiép xtc truc tiép va sy két hgp
céc co chétrén®’. Do dé, kich thuéc hat va do 6n dinh
anh huéng rit 16n dén kha nang khang khuén ctia vat
lieu3®8. Tl d6 c6 thé gidi thich hiéu qui khang khuin
ctia nanocomposite cao hon hat nano d6ng don thuan
vi khi CuNPs dugc ¢6 dinh 1én trén silica lam ting
tinh 6n dinh dan dén kéo dai hiéu qué st dung 3 Bén
canh d6, khi cac hat nano déng dugc c6 dinh 1én SiO,
dan dén kich thudc hat nho, gidm hién tugng két tu 40,

KET LUAN

Nanocomposite dong/silica dugc téng hgp thanh
cong bang phuong phdp khit hod hoc. Cac hat nano
dong dugc phan b déu trén bé mét va trong cdu truc
silica v6i kich thudc < 10 nm va kich thudc hat trung
binh 13 6,78 nm. Pong thdi cac hat nano dong khong
nhiing hap phu 1én silica ma con hinh thanh lién két
hod hoc bén, giup hé vitliéu trd nén 6n dinh hon. Bén
canh d6, Cu/SiO, c¢6 kha néng tic ché hoan toan sy
phét trién cta khuldn R. solanacearum giy bénh héo
xanh ¢ néng d6 36 ppm, hiéu quéa hon gép 2 lan so
v6inano déng dugc téng hgp theo quy trinh tuong tu
la 72 ppm, va tuong doi t6t so véi cac hoat chat thudc
bénh héa hoc thong thuong va cac loai nano khac. Tu
cac két qua trén cho thiy nanocomposite Cu/SiO; cd
tiém néng ting dung thyc t€ thay thé cac loai thudc
hoa hoc truyén thong trong nong nghiép.

DANH MUC VIET TAT

CuNPs: cac hat nano dong
MBC: Minimum Bactericidal Concentration
MIC: Minimal inhibitory concentration
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Béang 1: S8 séng va cac dao déng dic trung trén phé FT-IR trong mau SiO; va Cu/SiO,

S6 séng (cm™!) Dao dong dic trung
Si02 Cu/SiO,
3447 3440 Dao dong kéo dan nhém hydroxyl (O—H)
1636 1673 Dao dong bién dang nhém hydroxyl (O—H)
1425 Dao dong Cu—O
1102 1108 Dao dong kéo dan bat d6i xing Si—O—Si
965 962 Dao dong kéo dan d6i xing Si-OH (SiO) va
Si-O-Cu (Cu/SiO5)
802 808 Dao dong uén Si—O—Si
640 Dao dong Cu—O
470 447 Dao dong bién dang Si—O—Si

6,78 + 0,05 nm

Thn sull (%)

4 L] ] 1]

Ehitmg kinh (nm)

Hinh 4: Anh TEM mau Cu/SiO; (a), d6 thi phan bé kich thudc hat nano déng (b), phé EDS mau Cu/SiO; ()
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Hinh 5: Hoat tinh khang R. Solanacearum ctia CuNPs, Cu/SiO, béng phuang phap duc 16 thach.

Doi chitng

Hinh 6: Hoat tinh khang R. solanacearum ctia CuNPs (a) va Cu/SiO; (b) & cac néng dé khac nhau.

Bang 2: Mét sé hoat chat va ndng dé hiéu qua cho phong tri R. solanacearum

Tén hoat chat Nong do MIC/MBC  Noéng d6 hiéu qua t6i da  Trich ddn
(ppm) mot ntta (EC50, ppm)

Hat nano MgO 200.0 (MIC) =2
Copper thiodiazole 125.0 (MIC) &2
Bismerthiazol 60 &
Chloramphenicol 20 &
Streptomycin sulfate 3,9 (MIC) &

Dong hydroxide 200,0 (MIC) &

CuNPs 42 1
Nanocomposite Cu/SiO; 36,0 (MBC) Nghién ctu

nay
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UV-Vis: Ultraviolet-visible spectroscopy
XRD: X-ray diffraction
FT-IR: Fourier Transform Infrared Spectroscopy

TEM: Transmission electron microscopy

EDS: Energy-dispersive X-ray spectroscopy

ROS: Reactive oxygen species

ICsp: Half maximum inhibitory concentration

EC50: Half maximal effective concentration
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Synthesis of copper/silica nanocomposite for applicationin
preventing Ralstonia solanacearum bacteria causing the wilt
disease

Quoc Vinh Tran'-2, Thi Thu Thao Bui'-2, Thi Ngoc Ha Vo3, Vinh Quang Dang'?, Cong Khanh Tran'?"

ABSTRACT

This paper presented the synthesis at room temperature of copper/silica (Cu/SiOz) nanocom-
posite by the chemical reduction method with sodium borohydride as a reducing agent and
polyvinylpyrrolidone as a stabilizer. The physicochemical properties of Cu/SiO, were studied
through ultraviolet-visible absorption spectrum, X-ray diffraction pattern, Fourier transform infrared
spectrum, transmission electron microscope and energy-dispersive X-ray spectrum. Analytical re-
sults indicated that Cu/SiO;, contained copper nanoparticles with an average size of 6.78 nm, evenly
distributed in the silica structure through chemical bonds. The antibacterial activity of Cu/SiO, was
evaluated by testing its activity against Ralstonia solanacearum bacteria that caused the wilt dis-
ease in plants. Cu/SiO; could completely inhibit the growth of R. solanacearum bacteria at a con-
centration of 36 ppm, two times more effective than copper nanoparticles. The results showed
that Cu/SiO, nanocomposites would be potential for practical applications to replace traditional
chemical pesticides in agriculture.

Key words: nanocomposites, copper/silica, Ralstonia solanacearum, bacterial wilt
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