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KHADO SAT KHA NANG KHANG VI KHUAN RALSTONIA
SOLANACEARUM GAY BENH HEO XANH O THUC VAT
BANG NANDO BAC

TOM TAT

Nguyé&n Pham Anh Thi!, Tran Thi Ngoc Chau?,
Truong Thi Tuyét Ngan!, Nguyén T4n Tai?

Vat lieu nano bac da duoc nghién cttu va cong bé 1a co tinh khang khuén cao va da duoc ting dung dé diéu
tri bénh trong y hoc. Nghién cttu dugc thuc hién voi ba nghiém thitc nano bac duoc khir trong dich chiét tir
ba loai thuc vat 1a Ngii Sac, Kim Quyt, Hwong Nhu nhim muc dich khao sat kha nang khang vi khuin
Ralstonia solanacearum — mét loai vi khuin gay bénh héo xanh & thuc vat. Véi phuong phap khoanh gidy
tham va do quang phd tai 4 nong do nano bac 20, 40, 60, 80 ppm ca ba nghiém thitc déu cho kha ning tic
ché su phat trién ctia 3 dong vi khudn Ralstonia solanacearum RS5, RS7, RS9 véi gia tri duong kinh vong vo
khuin (PKVVK) cao nhat & néng do 80 ppm lan luot & cac nghiém thirc 1a Ngit Sic: DKVVK dao dong tir 7
- 11,3 mm; Kim Quyt: PKVVK dao déng tit 7 — 12,6 mm; Huong Nhu: PKVVK dao dong tir 4,3 — 4,6 mm.

Tt khoa: Khdng khuan, nano bac, Ralstonia solanacearum.

1. M0 DAV

Ralstonia solanacearum 1a vi khuidn gay bénh
héo xanh trén nhiéu cay trong trén thé gioi va duoc
xép thit hai trong danh sach cac loai vi khuén gay hai
nghiém trong trén thuc vat (John Mansfiels ef al,
2012). Theo Hayward (1994), R. solanacearum gay
hai trén 200 loai thuc vat thuoc 50 ho khac nhau do
st da dang vé kiéu hinh va kiéu gen giita cac dong. O
Viét Nam, vi khudn R solanacearum gay hai phd
bién trén ca chua, ca, lac, khoai tay, thuéc 14 & ving
Ha Noi va phu can (06 Tan Ding, 1998). Truéc tinh
hinh d6, da cé nhiéu nghién cttu vé canh tac va chon
giéng cay tréng, st dung thudc hoa hoc bao vé thuc
vat ciing nhu 4p dung bién phap kiém soat sinh hoc
bang cach sit dung cac ché phiam vi sinh, phan hitu
co vi sinh chtta cac chiing vi sinh vat déi khang cé6
kha ning tc ché va lam giam tinh doc cua R
solanacearum. Tuy nhién, cac bién phap van con han
ché vi kha ning gidm ti lé bénh con thap, thoi gian
bao quan ché phdm ngin, hiéu qua chua cao nén
chua dap tng nhu ciu cta thuc tién,... Trong khi do,
viéc stt dung thudéc héa hoc dé han ché vi khuidn R
solanacearum gay dnh hudng xau téi moi truong sinh
thai, chat lwvong san phdm va stc khée cong dong.
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Truong Pai hoc Cin Tho
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Vat liéu nano bac da duoc stt dung dé diéu tri
bénh trong y t€ hon 100 nam do thuoc tinh khang
khuin tg nhién cta né. Vi vay, nhimg nghién ciru
tng dung nano bac trong van dé khang khuan dang
duoc quan tam va ddy manh trén thé gidi. Viét Nam
da c6 nhiéu nghién ctru cho thdy su hiéu qua cta loai
vat liéu nay nhu tmg dung nano bac trong bao quan
nhim: nang cao chat luong thanh long sau thu hoach
(Pham Thi Ha Van, 2017), trong khk tring moi
trirong nuoi cdy in vitro cay hoa cuc (Duong Tén
Nhut, 2017), trong viéc gia tang kha nang ting
trudng ctia cay Cuc trong hé théng vi thiy canh
(Hoang Thanh Tung, 2016),...

Theo xu huéng héa hoc xanh hién nay, viéc st
dung thuc vat dé san xuat cic hat nano bac ngay
cang duoc ing dung rong rdi vi quy trinh san xuat
nhanh chong, than thién véi moi truong hon la
phuong phap tdng hop héa hoc thong thuong. Viéc
khtt va 6n dinh cac ion bac bing su két hop ctia cac
phan tir sinh hoc nhu protein, axit amin, enzym,
polysaccharid, alkaloid, tannin, phenol, saponin,
terpinoids va vitamin trong dich chiét thuc vat da
duoc nghién cttu va chimg minh c6 gia tri y hoc va
lanh tinh voi moéi truong (Kulkarni N, 2014). Xuat
phat tit nhimng 1i do trén, dé tai “Khdo sat kha nang
khing vi khudn Ralstonia solanacearum gdy bénh
héo xanh ¢ cay bdng nano bac” da duoc tién hanh
nghién ctu.
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2. PHUONG TIEN VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén vat liéu

Nguon vi khudn: Chin dong vi khuin gay bénh
héo xanh tit B0 mén Bao vé Thuc vat, Khoa Néng
nghiép va Phong thi nghiém Sinh hoc Phan tir, Vién
NC&PT Cong nghé Sinh hoc, Truong Dai hoc Can
Tho.

Bang 1. Cac dong vi khudn gy bénh héo xanh

STT | Mavikhu4n | Nguén phan lap
1 RS2 Van tho
2 RS3 Dua leo
3 RS4 Ot
4 RS5 Gling
5 RS6 Cuc
6 RS7 Cuc
7 RS8 Cuc
8 RS9 Ot
9 RS10 Ot

Nano bac: Nguon nano bac duoc tdng hop tir
dich chiét ba loai cay: Ngit Sic, Kim Quyt, Hurong
Nhu dugc cung cip tir B0 mon Khoa hoc Vat liéu,
Truong Pai hoc Tra Vinh.

Bang 2. Cac nghiém thizc nano bac

) . . | Dich chiét thuc | Kich thuéc
Tén nghiém thirc N
vat hat nano bac
NS Ngii Sac 18 — 36 nm
KQ Kim Quyt 18 - 50 nm
HN Huong Nhu 36 — 63 nm

2.2. Phuong phép nghién ciru

221 Tuyén chon cdc dong vi khuin giy bénh
héo xanh

Mau vi khuin R solanacearum Smith duoc phan
lap va nuoi cdy theo phuong phap cta Lé Lwong Té
(1997) va Hayward (1991). Trai 50pL chiing vi khu4n
mat s6 10° CFU lén moi truong dia thach King’S B.
King’S B c6 TTC, t & 28°C trong 48 gio (Kelman,
1954). Sau d6 chon cac khuén lac tron nhay c6 mau
d6 hoac c6 phan ria mau trang, phan trung tAm mau
dé dé cay truyén sang moi trueong dia thach King’s B.

Thuc hién cac test sinh hoa bao gom catalase,
oxidase va nhu¢m gram dé tuyén chon lai cac dong
vi khuédn Ralstonia solanacearum cho cac tht nghiém
tiép theo.

222 Khdo sit khd ndang vc ché vi khuin gdy
bénh cua nano bac bang phuong phidp khuéch tin
gidy thaim

Bo tri thi nghiém: Thi nghiém danh gia kha
nang khang vi khudn gay bénh héo xanh bing cac
nghiém thic nano bac Ngii Sic (NS), Kim Quyt
(KQ), Huong Nhu (HN) duoc bé tri hoan toan ngau
nhién, duoc lap lai 3 1an véi cac nodng do khac nhau 0
ppm, 20 ppm, 40 ppm, 60 ppm, 80 ppm. (Hadacek et
al,, 2000).

Tién hanh thi nghiém: Nano bac duoc pha loang
thanh cac néng do khac nhau. Cac dong vi khuin
duoc nuodi ting sinh sau 12 gio trong moi truong
King’s B 16ng, pha loang vi khudn dat mat s6 10°
CFU. Tiép theo, tién hanh trai vi khudn lén moi
truong King’s B agar. Sau khi vi khu4n da duoc trai
déu, dat cac khoanh gidy c6 duwong kinh 6 mm trén
bé mait dia. Nho truc tiép 40uL dich nano bac va doi
chiing voi cac noéng do khac nhau trén bé mat
khoanh gidy. Sau do 0 & 28°C, quan sat kha ning tao
vong khang khuin (néu o).

Hiéu qua khang khuin duoc tinh theo cong
thite: C=D-d

Trong d6 C: Duong kinh vong vo khudn; D:
buong kinh vong sang xung quanh giéng thach; d:
Dbuong kinh khoanh gidy (mm).

2.3. Xtr Iy s6 lieu

Cac thi nghiém duoc xt Iy bing phan mém
Excel va phan mém MINITAB 16 dé phan tich so
sanh cac gia tri trung binh theo phép thir Tukey.

3. KET QUA VA THAO LUAN

3.1. Tuyén chon cac dong vi khuin gay bénh héo
xanh

Ralstonia solanacearum 1a vi khuidn gram am co
hinh que ngn, tron & hai dau. Vi khudn thuong gap
& dang don 1, ghép doi hodc bon, kich thudc trong
khoang 1,0 — 1,5 x 0,5 — 0,6 pm, chuyén dong nho
mot dén mot vai chién mao (Mehan,1994). Vi khuin
R solanacearum c6 dic diém duong tinh véi thk
nghiém catalase va oxidase. Trén moéi truong King’s
B c6 thém TTC, cac dong vi khudn c6 dang hinh tron
nhay véi phan ria mau tring va mau hong & trung
tam 1a cac dong vi khuén c6 tinh doc, cac khuén lac
khong doc hai c6 mau do dong nhat (Patrick Juma,
2018).

Cac dong vi khuin duoc thuc hién cac kiém tra
sinh héa nhu catalase, oxidase, nhuém gram dé chon
lai nhimg dong c6 dac diém giong voi vi khudn
Ralstonia solanacearum (Bang 3).
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Bang 3. Két qua dic tinh sinh héa ciia cac dong vi

khudn gay bénh héo xanh
STT | Dong | Catalase | Oxidase Nhuom boc to
gram
1 | RS1 + + Am | Khong doc
2 | RS2 + - Am Doc
3 | RS3 + + Am | Khong doc
4 | RS4 + + Am | Khong doc
5 | RS5 + + Am Doc
6 | RS6 + + Am | Khong doc
7 | RS7 + + Am bPoc
8 | RS8 + + Am | Khong doc
9 | RS9 | + + Am Poc
10 |[RS10|  + - Am Doc

Chii thich: Dau (+) thé hién két quad dirong tinh,
dau () thé hién két qua 4m tinh voi céc test sinh hoa
Dua vao két qua dac tinh sinh héa cta cac dong
gay bénh héo xanh va didc diém hinh thai khuin lac
tuyén chon duoc 3 dong vi khuin gay doc RS5, RS7,
RS9 c¢6 hinh dang tron nhay véi phan ria mau tring
va trung tam mau hong (Hinh 1). Ba dong vi khudn
RS5, RS7, RS9 duoc st dung cho cac thi nghiém tiép
theo.

""

A: RS5 B: RS7 C: RS9
Hinh 1. Khu4n lac vi khu4dn dong RS5, RS7 RS9 duéi
kinh hién vi soi ndi

3.2. Khao sat kha ning ttc ché vi khudn gay bénh
héo xanh bing phuong phap khoanh gisy thdm

Thi nghiém danh gia kha ning khang khuin
bang cac nghiém thitc nano bac NS, KQ, HN duoc bo
tri hoan toan ngau nhién, duoc 1ap lai 3 1an véi cac
nong do khac nhau: 0 ppm, 20 ppm, 40 ppm, 60 ppm,
80 ppm trén ba dong vi khuin da duoc tuyén chon
RS5, RS7, RS9. Trai huyén phu vi khuin sau khi duoc
nuoi trong moi truong long King’s B trong 12 gio 1én
dia thach, dat cac khoanh gidy & nhitng vi tri ctia cac
nghiém thic, bom 40 pL cac nghiém thiic nano bac
len timg khoanh gidy. U & 28°C sau d6 quan sat gia
tri duong kinh vong vo khudn (BPKVVK).

3.2.1. Hiéu qua ifc ché dong vi khuin RS5

Sau 12 gid khdo sat tat ca cac nghiém thic déu
cho kha niang khang vi khuidn RS5. Khi so sanh hiéu
qua trc ché cua timg nghiém thitc nano bac qua cac

noéng do 20, 40, 60, 80 ppm cho thay DKVVK tang
dan theo néng dd nano bac; cu thé nhu sau: cac
nghiém thac NS, KQ, HN duoc ghi nhan gia tri
DKVVK cao nhat lan luot 1a 11,333 mm; 11,250 mm;
4,3333 mm & néong do 80 ppm va thap nhat & nong do
20 ppm voi gia tri DKVVK 1an luot 1a 5,667 mm; 1,333
mm,; 112’0000 mm.

10
i = NS
i =KQ
HN
2 4
o4 |

80pug/mi 60pg/ml 40pg/mi 20pg/mi
Nong 4§ (ng/mL)

®

DKVVK (mm)
o

Hinh 2. Biéu d6 so sanh kha ning tic ché dong vi

khudn RS5 ciia ba nghiém thizc NS, KQ, HN

Tat ca cac nghiém thic déu cho hiéu qua trc ché
RS5 cao hon déi chimg am va khac biét c6 y nghia vé
mat thong ke (& muc y nghia 5%). Trong do6 c6 thé
thay rang nghiém thirc NS cho kha nang khang RS5
cao nhat so voi hai nghiém thtc con lai & cac néng
do 60, 40 va 20 ppm. Tuy nhién & nong do 80 ppm thi
gia tri PKVVK cta nghiém thic NS khong khac biét
nhiéu so voi nghiem thic KQ (Hinh 2).

3.2.2. Hiéu qua itc ché'vi khuin dong RS7

Sau 12 gio khao sat tat ca cac nghiém thic déu
cho kha niang khang vi khudn RS7. Khi so sanh hiéu
qua tc ché cta ting nghiém thic nano bac qua cac
nong do 20, 40, 60, 80 ppm cho thdy PKVVK ting
dan theo ndéng do nano bac.

12 7
uNS
" KQ
» HN

60 40 20
Nong ap (ng/mL)
Hinh 3. Biéu d6 so sanh kha niing ttc ché dong vi
khu4n RS7 ctia ba nghiém thic NS, KQ, HN
Két qua thi nghiém cho thay tit ca cac nghiém
thirc khi ti€én hanh tang néng do tir 20 1én 80 ppm cac
nghiém thic NS, KQ, HN ting kha niang khang
khuén dang ké voi gia tri DPKVVK cao nhat 1an luot 1a
11,333 mm; 11,333 mm; 4,6667 mm & néng do 80
ppm va thap nhat & néng d6 20 ppm véi gia tri

DKVVK (mm)
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DKVVK lan luot 1a 6,667 mm; 3,667mm; 1,6667 mm
(Hinh 3).

Tat ca cac nghiém thitc déu cho hiéu qua tc ché
RS7 cao hon d6i ching am 1a nuéc khir ion va khac
biét c6 y nghia vé mit thong ké (6 muc y nghia 5%).
Trong do co thé thiy ring nghiém thic NS cho kha
nang khang RS5 cao nhat so véi hai nghiém thitc con
lai & cac nong do 60, 40 va 20 ppm tuy nhién & nong
d6 80 va 60 ppm thi gia tri PKVVK ctia nghiém thirc
NS khong khac biét so voi nghiém thic KQ.

3.2.3. Hiéu qua itc ché vi khuan dong RS9

Tuong tu nhu v6i hai dong vi khuén trén, sau 12
gior khao sat ghi nhan duoc két qua PKVVK ting dan
theo cac nong do 20, 40, 60, 80 ppm ctia nano bac doi
voi dong vi khudn RS9.

] = NS
KQ
HN

DKVVK (mm)
© ~ N W A MO N ® O

80 60 40 20
Nong d§ (ng/mL)

Hinh 4. Biéu d6 so sanh kha ning ttc ché dong vi

khuin RS9 clia ba nghiém thitc NS, KQ, HN

Két qua thi nghiém cho thay tat ca cac nghiém
thirc khi tién hanh tang néng do tir 20 lén 80 ppm céac
nghiém thic NS, KQ, HN ting kha nang khing
khuén dang ké voi gia tri DPKVVK cao nhat 1an luot la
7,6667 mm; 7,6667 mm; 4,333 mm & noéng do 80 ppm
va thap nhat & nong do 20 ppm véi gia tri PKVVK lan
luwot 1a 1,8333 mm; 1,6667 mm; 0,6667 mm (Hinh 4).

Tat ca cac nghiém thic déu cho hiéu qua tcc ché
RS9 cao hon déi chitng am 1a nuéc khir ion va khac
biet co y nghia vé mat thong ké (& muc y nghia 5%).
Trong d6 co6 thé thay ring nghiém thic NS cho kha
nang khang RS9 cao nhat so véi hai nghiém thic con
lai & cac nong do 60, 40 va 20 ppm tuy nhién & nong
d6 80 ppm thi gia tri PKVVK ctia nghiém thic NS
khong khac biét so voi nghiem thic KQ. Két qua thi
nghiém cho thay DPKVVK ctia cac nghiém thirc NS va
KQ déu cho kha niang khang khuén cao hon nghiém
thirc HN, song song d6 hat nano bac trong dich chiét
HN c6 kich thuéc 16n nhat so véi hat nano bac trong
dich chiét NS va KQ. Qua dé cho thiy diém tuong
quan gitta kich thudc hat nano bac va kha nang
khang khudn cta nano bac. Kich thuéc nano bac
cang nho kha niang khang khuin cang cao.

Két qua duong kinh vong khang khudn dao
dong tir 8 — 12 mm tuong duong voi két qua cta cac
nghién ctu trudce vé kha niang khang khuén tir nano
bac duoc khit bang dich chiét tir thuc vat. Theo
Theivasanthi va ctv. (2011) duong kinh vong vo
khuan tir nano bac trong dich chiét 1a cay ho Dau
Pongamia pinnata d6i véi cac vi khuin gram am vi du
nhu dat 8mm d6i voi Escherichia coli, 10 mm doi voi
Pseudomonas aeruginosa, 12 mm d6i voi Klebsiella
pneumoniae, 12 mm d6i voi vi khudn gram duong
Staphylococcus aureus.

Tir két qua nghién ctu cho thdy ca ba nghiém
thuc déu cho kha nang ttc ché su phat trién cta cac
dong vi khuin Ralstonia colanacearum. Tuy nhién,
kha ning khang khudn chua mang lai hiéu qua cao
so voi cac nghién ctru stt dung hat nano duoc téng
hop (mhé hon 20 nm). Mot trong nhimg 1y do anh
hudng dén kha nang nay cé thé la do kich thudc cac
hat nano duoc tao ra bang phuong phap khtt trong
dich chiét thuc vat cho kich thude cac hat to hon cac
san ph4dm thr nghiém hién nay. Vi thé can c6 nhiing
nghién cttu sau hon dé cai thién kich thudc cac hat
nano duoc tao ra, nhim mang lai hiéu qua khang
khuin cao nhat. Phuong phap tao ra hat nano ti
phan tng khtt bac trong dich chiét thuc vat la
phuong phap méi, mé ra nhiéu trién vong trong viéc
phat trién san xuat cac hat nano tir thyc vat trong
tuong lai, nhat 1a Viét Nam la nuwéc cé ngudn cay
duoc liéu, nguédn thuc vat phong pht va da dang.

4. KET LUAN

Ca ba nghiém thic nano bac dugc khir trong
dich chiét cta cac loai Nga Siac, Kim Quyt, Huong
Nhu déu cho kha ning khang vi khuin Ralstonia
solanacearum cac nong do 20 — 80 ppm.

Hiéu qua ttc ché tang khi ting néng d6 nano bac
trong dich chiét Ngit Sic, Kim Quyt, Huong Nhu.
Nghiém thitc nano bac trong dich chiét Ngii Sac cé
kha ning khang khué4n hiéu qud hon hai nghiém
thitc con lai.
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THE INVESTIGATION OF ANTIBACTERIAL ABILITY RALSTONIA SOLANACEARUM BY
SILVER NANOPARTICLES

Nguyen Pham Anh Thi, Tran Thi Ngoc Chau,
Truong Thi Tuyet Ngan, Nguyen Tan Tai

Summary
Silver nanoparticles have been researched and proved to have high antibacterial properties and have been
used to treat diseases in medicine. This study was performed with three treatments for silver nanoparticles
which were reduced in extracts of three plants: Ageratum conyzoides, Fortunella japonica and Ocimum
tenuiflorum for the purpose of investigating the antibacterial resistance to Ralstonia solanacearum -
bacterium causing a fusarium wilt disease. With the disk agar diffusion and the spectroscopic measurement
method, study was investigated at 4 concentrations of 20, 40, 60 and 80 ppm silver nano. All three
treatments showed the ability to inhibit the growth of 3 strains of Ralstonia solanacearum RS5, RS7, RS9,
with the highest antibacterial zone value at the concentration of 80 ppm in the treatments Ageratum
conyzoides, Fortunella japonica, Ocimum tenuiflorum ranged respectively from 7 to 11.3 mm, from 7 to 12.6

mm and from 4.3 to 4.6 mm.

Keywords: Antibacterial, Silver nanoparticles, Ralstonia solanacearum.
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