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HOAT TINH KHANG KHUAN CUA
NANO LUONG KIM BAC - VANG TREN NEN DEXTRAN
Phan Ha Ni Diém’
Ton Ni# Mj Phuwong’
Trdn Thai Hoa’®
TOM TAT
Kim loai quy ¢ kich thuée nano duwoc coi la chdt khdang vi sinh vt tiém ndng vi
hoat tinh khéng khuan va khang nam ciing nhw khd ning twong thich sinh hoc ciia
chiing rat tot. O bai bdo nay, ching tdi dé cdp quy trinh tong hop nano ludng kim
Ag-Au trén nén dextran twong doi don gian va nhanh. Céc hat nano kim logi quy thu
diroc trong qUA trink tong hop cé dang hinh cau va phdn tan tét trong dextran. Sdn
pham ciia qud trinh tong hop dwoc thir nghiém kha ndang khdang khudn va khang nam
doi véi vi khudn Xanthomonas oryzae pv. oryzae (X00) va ndm Magnaporthe grisea
(M. grisea). Khi hat nano ludong kim co ham lwong bac cang cao thi thé hién kha
ndng vkc ché si phdt trién cia vi khudn va nam cang tot
Tir khéa: Luong kim bac — vang nano hinh cau, khdng vi sinh vdt, vi khudn
Xanthomonas oryzae pv. oryzae (Xoo), ndm Magnaporthe grisea (M. grisea)
1. Giéi thiéu Tuy Au c6 doc tinh thap va khang
O dang khéi, vang 1a mot kim loai sinh an toan [9] nhung chi phi cao va
quy, tro vé mit hoa hoc nhung 1a mot hoat tinh khang khuan yéu [10]. Nham
trong nhitng chat dan dién tét, nho dic cai thién hoat tinh khang khuan cia cac
tinh nay ma vang dugc st dung trong hat nano Au cling nhu giam doc tinh cua
sudt chiéu dai lich s nhan loai nhu cac hat nano Ag, cac nha khoa hoc quan
trang surc, dung trong nha khoa, di¢n tu. tam dén nano ludng kim Ag—Au trong
Tuy nhién, ¢ kich thudc nano, vang da linh vuc y sinh. Vi hoat tinh khang
thu hit sy quan tdm cua cac nha khoa  khuan cta chung co thé dugc diéu chinh
hoc boi ching dugc ung dung trong boi thanh phan hodc cdu trac cua hat
nhiéu linh vuc nhw: xuc tac [1], cam nano, d6 6n dinh trong khong khi va tinh
bién sinh - hoa [2, 3], diéu tri ung thu tuong thich sinh hoc cao [11].
va truyén thuéc [4, 5]. Dextran la polysaccaric gom nhiéu
Tir thoi xa xua, bac da duogc coi 1a monome glucose két hop lai véi nhau
mot chét diét khuan hiéu qua [6]. Ngdy ~ bang céc lién két wu tién ¢ 1,6-a-D-
nay, cong nghé nano di tao diéu kién glucopyranosyl. Hang nam, trén thé gioi
thuan loi cho viéc téng hop Ag nano da san xuat khoang 500 tin dextran
nham tang ty 1¢ giita dién tich bé mat va [12]. Dextran dé tan trong nudc va la
thé tich. Nguoi ta chdp nhan rang, kich ~ chat c6 d6 on dinh rat tét ddi voi cac
thudc Ag nano cang nho thi hoat tinh chét dién phan. Bac biét, c6 pham vi st
khang khuan cang manh [7, 8] nhung dung rong trong thuc pham, cac linh
mot vai cong bd chi ra riang cac hat vuc lién quan dén y té, va cac chic
nano Ag thé hién hiéu qua doc tinh trén nang sinh hoc [13, 14]. Nhiing tng
té bao cua nhiing dong vat c6 vu [6]. dung trong linh vuc y — sinh hoc thi hat
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nano kim loai hoa tan trong dung moi
nudc 1a rat can thiét [15].

Xanthomonas oryzae pv. oryzae (X00)
va Magnaporthe grisea— M. grisea
(Magnaporthe orylzae) duoc biét dén
nhu 14 tdc nhan gay bénh bac 14 va bénh
dao 6n & laa [16, 17]. O bai bao nay,
chung toi tong hop hat nano ludng kim
Ag-Au, sir dung dextran vira 1a chét
khir, vira 1a chit bao vé va ung dung
trong khang ndm, khang khuan M.
grisea va Xoo.

2. Thuc nghiém

2.1. Hoa chat

Bac sulfat (Ag,SO4, bDuc) va
Hydrogen tetrachloroaurate trihydrate
(HAUCI4.3H,0, Merck, Duc) duoc
dung nhu tién chat cia kim loai dé
tong hop nano ludng kim Ag-Au.
Amoniac (NHs3.H,O, Merck, bDc)
duge dung dé ting toc do phan ung
trong sy hinh thanh hat Ag nano.
Dextran (M= 60.000-90.000, Himedia,
An Do) dugc ding lam chat khir va
chat 6n dinh nham ngin chin sy két
dinh gitra cac hat nano. Agar (Viét
Nam); Peptone (Han Qudc); Cao thit
(Han Quéc) duoc dung lam mai truong
nudi cay vi khuan, nam.

2.2. Téng hop nano lwéng kim Ag-
Au si¢ dung dextran lam chat khi va
chdt én dinh

Cac chit duoc hoa tan riéng biét
bang nuéc cat 2 lan & nhiét do phong.
Nuéc cat 2 lan dugc dung trong sudt
qué trinh thi nghiém. Tt ca cac dung cu
thay tinh duoc rira bang nuéc javen va
ria lai bang nudc cat. Tt ca cac dung
cu dung dé cdy khuan va nim déu duoc
khir trung trong ta cay, dat tia UV
khoang 15 phat. Su tinh khiét caa nuéc
va cac chat phan tng ciing nhu d6 sach
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cua cac dung cu thi nghiém bang thay
tinh 1a nhiing théng sé quan trong.

Quéa trinh téng hop nano Ag-Au
dua trén y tuéng cua tai liéu khoa hoc
s6 [3] co cai bién.

Chuan bi dung dich Ag,SO; 20
mM: Céan 3,118 gam Ag,SO, (M
311,799) hoa tan trong nudc cit 2 lan,
dinh mtrc dén 500 mL.

Chuan bi dung dich
[Ag(NHs),],S0, 1 mM: Liy 5 mL dung
dich Ag,SO4 20 mM va 2 mL NH3; 5%
pha trong nuéc cat 2 lan va dinh mirc
dén 100 mL.

Chuan bi dung dich HAuCl; 50
mM: Can 0,98458 gam HAuCI,.3H,0
(M = 393,83 dvC) pha trong nudc cit 2
lan va dinh mac dén 50 mL thu dugc
dung dich HAuCl; 50 mM.

Chuan bi dung dich HAuUCl; 1 mM:
Ldy 1 ml dung dich HAuCl, 50 mM
pha trong nudc cat 2 lan va dinh muc
dén 50 mL.

Cho x mL dung dich
[Ag(NH3),].SO, 1 mM vao y mL dung
dich HAUCIl; 1mM, khudy nhe, gitt ¢
nhiét do 90°C trong 15 phut. Sau do,
thém 1 mL dextran 5% va 7 mL NH;
5%. Dung dich keo ludng kim Ag - Au
nano. Dung c6n 96 ° hoa tan, roi li tam,
bo nuoc loc, thu két taa, say ¢ 60°C
duoc nano Ag — Au.

Pé tong hop nano ludng kim Ag-
Au, v6i dextran vira 14 chét khir vira 1a
chit 6n dinh, ching t6i dung 10 mL hén
hop tién chét theo quy trinh & muc 2.2.
Ngoai ty 1¢ x:y = 3:7, 5: 5 va 7:3 dugc
ki hiéu boi cac mau twong tmg 1a S, Ss
va S7. Chung téi con dung ty 1€ 10:0 va
0:10 tuong ung véi Ag va Au nano don
kim loai.
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2.3, Khi ndng khing khuin va
khang nim ciia nano lirong kim Ag-Au

Uc ché sy phat trién cua vi sinh vat
bang nano ludng kim Ag — Au trén nén
dextran di dwoc tién hanh voi khuan
X00 va ndm M. grisea [18]. Chlng toi
su dung nhitng moi truong khac nhau,
tuong thich voi ting loai dé nudi cay.
Déi véi khang khuan, ching toi sir dung
moi truong MB (Men B) va Wakimoto,
v6i khang nim thi chung toi st dung
moi truong thach Dextrose khoai tay
(PDA - Potato Dextrose Agar).

2.3.1. Thiz nghiém khang khuan

Mbi truong MB (Men B): Mot hon
hop bao gom 6g cao nam men, 3g
pepton, 4g cao thit, 20g agar, dugc hoa
tan trong nudc cat dé tao 1L huyén phu.
Sau do, tiét tring bang ndi hap ¢ 125 °C
trong 15 phat. Thu dugc moi truong
dung dé nudi cay khuan Xoo.

Moi truong Wakimoto: Mot hon
hop bao gom dich chiét tir 300g khoai
tdy, 5g peptone, 2g NaHPO,.4H,0,
0,5 g Ca(NO3),.4H,0, 15g sacaroza va
17g thach, dugc khudy trong nudc cat
dé tao thanh 1L huyén phu. Sau do, tiét
trung bang ndi hap ¢ 125°C trong 15

phit. Thu dwgc moéi trudng dung dé
nudi cdy khuan Xoo.

Cho 10mL méi trwong MB hoac
Wakimoto vao dia petri va 0,1 mL dung
dich keo Ag — Au/dextran (udc tinh,
mat d6 Ag —Au duoc st dung trong thu
nghiém nay khoang 6,3 ug/mL). Tiép
theo, trai ImL huyén pht Xoo vi khuan
1én dia petri nay. Sau d6, u ¢ 28°C cho
72 gio. Trong d6, c6 modt miu ddi
chung, 12 miu duy nhat khdng chtra vat
liéu nano.

2.3.2. Thir nghiém khang nam

Mot hdn hop bao gém 20g khoai
tay, 20g glucose, 20g agar, dugc khudy
trong nudc cat dé tao thanh 1L huyén
phi. Sau do, tiét tring bang ndi hap &
125°C trong 15 phuat. Thu dugc moi
truong dung dé nudi cay khuan Xoo.

Ldy 10 mL mdi truong PDA cho
vao dia petri va 0,1 mL vat liéu nano.
Tiép theo, ciy 1mL M. grisea duoc vao
dia petri.

Sau d6, u ¢ 28°C cho 72 gio. Tao
mot mau déi ching, 13 mau khong chia
vat liéu nano.

3. Két qua va thao luan

3.1. Phan tich phé UV - Vis
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Hinh 1: Phé UV — Vis cua nano Ag/dextran (a); CAc mdu nanno heong kim
Ag — Au/dextran cia cac mau Ss, Ss, S7 (b) va nano Au/dextran (c)
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T phé UV-Vis cia Ag nano (hinh
1a) cho thdy Amax = 424 nm, khi giam
dan nong do cua [Ag(NHs),],S04, dong
thoi ting dan nong d6 cua HAUCI, thi
cac pik cong huong plasmon bé mit
(SPR) lién tiép dich chuyén d6, nghia la
sang vung c6 budc song 16n hon, tir 442
nm dén 518, 530, 542 nm (hinh 1b) va
557 nm (hinh 1c). Két qua nay duoc
chung t6i giai thich nhu sau: pik hip thu
clia Ag nano hinh cau c6 budc song cuc
dai, Amax= 395 — 450 nm va Au nano
hinh cau 1 550 — 630 nm. Do d6, dung
dich keo cua nano ludng kim Ag-Au
thé hién pik SPR c6 budc song cuc dai
}\'max(Ag) < }bmax(Ag-Au) < kmax(Au), phu hop
véi cac tai liéu [3, 6, 11].

3.2. Phan tich d@nh caa vat ligu qua
ky thudt hién vi dign tir quét (SEM) va
hién vi dién tir truyén qua (TEM)

Tu nhiing anh ghi nhan dugc boi
SEM (hinh 2) va TEM (hinh 3), cho

3 .

théy vat liéu co6 dang hinh cau va c6 do
phan tdn cao trong dextran. Nano
Ag/dextran, c6 kich thudc tir 3 — 55 nm,
kich thude trung binh ~ 17,5 nm. Trong
khi do, kich thudc ctua cac ludng kim
Ag — Au/dextran giam dang ké, duong
kinh trung binh cua ~ 5nm (tuong tu
kich thuéc «cia cac hat nano
Au/dextran).

Khi néng d ciia Ag cang ting (S7)
thi hat c6 kich thudc cang 1on, duong
kinh tir 20 — 40 nm. Mau Ss, kich thuéc
hat ¢6 giam nhung khong dang ké so
voi mau S7. Doi véi S, kich thude hat
tir 3 — 25 nm va c6 phan b kich thude
hat hep. Két qua nay thé hién kha ning
phan tng cia hop chit chira Ag* cao
hon so vé&i chét chira Au®, giai thich
nay phi hop v&i cong bd cua K.
Sapkota va cong su [17].

Hinh 2: Anh SEM cua cua vat liéu don va ludng kim Ag — Au
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Hinh 3: Anh TEM cua cua vt liéu don va lwéng kim Ag — Au

3.3. Thw nghiém tinh khang
khudén ciia nano luéng kim Ag —Au

Chung t6i tho nghiém kha nang
khang khuan, khang nam cia cac loai
nano don va ludng kim loai Ag, Au va
Ag —Au trén nén dextran. O day, ching
toi chon hai loai vi sinh vat, d6 la vi
khuan Xanthomonas oryzae pv. oryzae
(X00) 12 loai gay bénh bac 14 lta va nim
Magnaporthe grisea (M. grisea, con
duoc goi la Magnaporthe orylzae) la
nguyén nhan gay bénh dao 6n o lla. Két
qua cho thay, mau déi chung va mau

chtra nano Au (¢ day, la luong kim véi
ty 16 Ag:Au = 1:9) c6 vi khuan phat
trién, 1am cho méi truong MB bi van
duc (hinh 4). Cac mau con lai, chira
nano Ag, S7, Ss va Sz khdng con vi
khuan nghia 13, vat liéu ludng kim c6
kha ning trc ché sy phat trién ciia X00.
Vay ham lugng bac cang cao, co thé
khang duoc khuan Xoo cang tbt. Phu
hgp v&i nghién ciu cia X. Ding va
cong su [16] va J. M. Vincent va cong
su [18].

Hinh 4: Két qua khang khudn cia nano Ag, Au va Ag — Au
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Hinh 5: Két qua khang ndm cia nano Ag, Au va Ag — Au

Hoat tinh khang nam ciia cAc nano
Ag, Au va ludng kim Ag — Au trong
dextran da dugc kiém tra boi ching M.
grisea. Hinh 5, biéu thi kha ning khang
nam cua nano Ag/dextran gay tc ché su
phat trién cua M. grisea, dat
69,72%. Twong tu, kha ning trc ché ciia
cic mau chira S7, Ss va Sz lan luot la
38,6%, 31,1%, val8,6%, trong khi hi¢u
suat e ché cua nano Au/dextran chi 1a
4,72%, cho thiy Au/dextran c6 hiéu qua
thap dé khang M. grisea.

Két qua cho thdy rang, vat liéu
ludng kim c6 ham luong bac cang cao
(S7, Ss) thi hoat tinh khang khuin Xoo

va ndm M. grisea cang t6t. tot hon rat
nhiéu so véi nano Au/dextran.

4. Két luan

Nano ludng kim Ag-Au c6 dang
hinh cu dugc tao thanh do dextran vira
1am chat khtr vira 1am chét bao vé c6 do
phan tan tot va kha ning khang khuan
X00 va ndm M.gresia cao. Khi ham
luong cua Ag trong ludng kim cang
cao, kha ning khang khuan cang tot,
trong khi nano Au don chit hau nhu
khong c6 kha ning khing khuan. Vi
vay, chiing toi tin rang cac vat lidu nano
tong hop cua kim loai quy c6 thé 1a
nhitng khang sinh c6 tiém ning trong
linh vuc sat trung va duoc pham.
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ANTIBACTERIAL ACTIVITY OF SILVER - GOLD BIMETALLIC
NANOPARTICLES DECORATED DEXTRAN
ABSTRACT

Precious metal nanoparticles (NPs) are considered as potential antimicrobial
agents because of their good antibacterial and antifungal activities as well as
biocompatible nature. In this article, the writers introduce a relatively simple and
fast dextran-based bimetallic Ag — Au Nano synthesis process. The product of the
synthesis process is tested for its antibacterial and antifungal properties against
Xanthomonas oryzae pv. oryzae (Xoo) and the fungus Magnaporthe grisea (M.
grisea). The higher the silver content of the bimetallic nanoparticles, the better it
displayed to inhibit the growth of bacteria and fungi.

Keywords: Silver — gold bimetallic nanoparticles, antimicrobic, Xanthomonas
oryzae pv. oryzae (Xoo) bacteria, Magnaporthe grisea (M. grisea) fungi
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