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TOM TAT. Nhiing nam gin day, cac dung dich nano bac duoc quan tam nghién ctru nham tao ra nhirng san pham g dung
phuc vu trong doi séng. C6 nhiéu phuong phap dé téng hop nano bac, trong sé d6 ¢ phuong phap khir hoa ion bac bang dich
chiét duoc lidu (tdng hop xanh). Dé tai danh gia hoat tinh khang khuén, khang nim ctia dung dich nano bac tong hop tir dich
chiét 14 Trau va dich chiét 14 Tring ca bang phuong phap khuéch tan dia thach Kirby-Bauer. Két qua chi ra cac dung dich
thir nghiém déu trc ché sy ting trudng cac loai vi khuan Pseudomonas aeruginosa, Staphylococcus aureus, Escherichia coli
va nam Candida albicans. Gia tri MIC cua cac dung dich nano bac cling dugc xac dinh bang phwong phap pha loang trong
dng nghiém va so sanh véi penicillin G. Cac dung dich nano bac déu thé hién hoat tinh khang khudn vuot trdi so v6i penicillin
G trén chung vi khuan P. aeruginosa.

ABSTRACT. In recent years, silver nanoparticles (NPs) are got attention by researchers in purpose of creating applied
products. There are several methods to synthesize silver NPs, one of them is the reduction of silver ion in plant extract (green
synthesis). This research evaluates the antibacterial and antifungal activities of silver NPs synthesized from Piper betle and
Muntingia calabura leaf aqueous extracts by agar diffusion method Kirby-Bauer. The results showed that the tested solutions
inhibited the growth of bacteria Pseudomonas aeruginosa, Staphylococcus aureus, Escherichia coli and fungus Candida
albicans. The MIC value of the nanosilver solutions were determined by broth dilution method and compared with penicillin
G. All tested nanosilver solution exhibited superior antibacterial activity compared to penicillin G on strains P. aeruginosa.
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(acid citric, acid ascorbic...) va dic biét 1a dich chiét tir cac
dugc liéu (phuong phap tong hop xanh) [1]. Trong nghién
ctru trude d6, nhom di tong hop duge thanh cong dung dich
nano bac sir dung dich chiét 14 Trau va 1a Trimg ca. Dé tai
nay tiép tuc danh gia hiéu qua khang khuan, khang nim ctia
chung, nhim hoan thién ho so khoa hoc, dua cac dung dich
mg dung vao cac san pham thuec té.

2. THUC NGHIEM

1. GIOI THIEU

Hat nano 1a nhitng hat c6 kich thude tir 1 — 100 nm [1].
Ngay nay, cac hat nano dang dugc nghién ctru vi nhiing tinh
chat va tmg dung dic biét cua ching. Trong d6, cac hat nano
bac voi hoat tinh khang khuin duoc mg dung nhiéu trong
cac san pham y té. Hoat tinh khang khuén ctia nano bac dugc
biét dén 1a do: (1) su bam dinh cua cac tiéu phan nano bac
1én bé mit cta thanh té bao va mang té bao lam réi loan qua
trinh trao d6i chét (2) su tham nhap cua cac hat nano vao bén

trong té bao 1am pha huly cac cau triic ndi bao (ti thé, khong 2.1. Doi twgng nghién ciru

bao, ribosom) va ciu tric ciia cac phan tir sinh hoc (protein,
lipid va ADN), (3) c4c hat nano giy ra doc té bao do tao ra
cac gbe tyr do oxy hoa, va (4) 1am thay dbi cac hé thdng thong
tin di truyén cta vi khudn [2]. Trong bdi canh cac loai Vi
khuan ngay cang dé khang véi cac khang sinh truyén thng,
nano bac dwoc coi nhu 1a mét niém hy vong méi cho nhan
loai.

Dé tdng hop céac hat nano bac, hai phuong phap thuong
duoc sir dung la phuong phap két tu (bottom-up, hat nano
hinh thanh tir cac ion hodc cac nguyén tur két hop lai voi
nhau) va phuong phap phén tan (top-down, hat nano hinh
thanh tir phan tan vat liéu khdi) [1]. Trong phwong phap két
tu, ion kim loai bi khir hoa dé tao thanh cac nguyén tir. Tac
nhan khr hoa c6 thé 1a séng dién tir, cic chat khir hoa hoc

Dung dich nano bac tir dich chiét I Trau va dich chiét 14
Trang ca trong nghién ciru trude d6 cia Cao Van Du va cong
Su (2020) [3] voi cac thong so k¥ thuat trong Bang 1.
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Banh gid hoat tinh khang khudn, khdng ndm ciia cac dung dich nano bac tong hop tir dich chiér ld trau (piper betle) va ld

trieng ca (muntingia calabura)

Bdng 1. Cac dung dich nano bac tir dich chiét duoc liéu

Dich chiét 1% (g/ml) 1ml 1ml
AgNO3 9mldd0,02M  4mldd0,03M
PVP 1% 45 mi 20 ml
Acid ascorbic 0,01 M 0,25 ml --

Thoi gian phan tng 30 phut 30 phat
Nhiét do phan ang 60°C 35°C
Nong d6 nano bac 351 mg/L 518 mg/L

Kich thudc nano bac 20+ 3 11+5
Budc séng hép thu 423 nm 427 nm
Hinh dang hat nano Tuya cu Tua cau

2.2 Xac dinh hoat tinh khang khun

Chiing vi khuin

- Pseudomonas aeruginosa ATCC 27853, Gram am.

- Staphylococcus aureus ATCC 25923, Gram duong.

- Escherichia coli ATCC 25922, Gram am.

- Candida albicans ATCC 10231, nAim men.

Cac chang vi khuan dugc cung cap bai phong thi nghiém Vi
sinh, khoa Dugc - Truong Dai hoc Lac Hong.

Héa chit thir nghiém

- Méi truong Mueller- Hinton Agar (MHA, Merck — Duc).

- Méi trudng Brain Heart Infusion (BHI, Merck — Puc).

- Penicillin G (1.000.000 1U, Mekorphar)

- Nudce cat mot lan.

Nuoi ciy va hoat héa vi khuin

Vi khuén va nim duoc cdy hoat hoa trong méi trudong long
BHL u¢37°C (tu 4m) trong vong 24 gio dé dung dich trong
dng nghiém c6 d6 duc bang d6 duc Mc Farland 0,5 (gia tri
OD tai budc song 600nm trong khoang 0,08-0,1), tuong
duong v&i ndng d6 1-1,5%108 vi khuan/ml. Pha lodng 100 1an
dé duge mau ¢o néng do 1-1,5%10° vi khuan/ml cho cac thu
nghiém. Luu ¥: mau vi khuan/nam phai dugc sir dung ngay
trong vong 15 phut sau khi pha lodng.

Xac dinh hoat tinh khang khuin/khiang nim trong méi
truong dac

Hoat tinh khang khuin/khang nidm trong méi trudng dic
dugc thyc hién theo phuong phap Kirby-Bauer céi tién [4].
Vi khuan thir nghiém duoc trai trén thach MHA. Puc 4 giéng
(a, b, ¢, d), mdi giéng c6 dudng kinh 6 mm. Cho vao mdi
giéng 80 pL dung dich:

- Giéng a: dung dich nano bac dam dic (Dmax)

- Giéng b: dung dich nano bac ndng d6 1/2 Dmax

- Giéng c: dung dich nano bac ndong do 1/4 Dmax

- Giéng d: dich chiét dugc lidu (dung dé tdng hop nano bac)
U méu ¢ 37 °C, quan sat duong kinh vong v6 khuan (khong
¢6 vi khuan moc) sau 24 gio.

Xac dinh ndng dd c ché téi thiéu (MIC)

Nong d trc ché toi thiéu (MIC) duogc xac dinh theo phuong
phap pha loang trong ong nghiém [5].

Cho vao cac 6ng nghiém (glong nhau vé kich thuéc, thé tich)
mau thir (nano bac), mau dbi chiéu (penicillin G) véi ndng
do giam dan nhu sau:

Ong 1: 4 ml dung dich ddm déc (Dmax)

Ong 2: 4 ml dung dich pha loang 1/2 Dmax

Ong 3: 4 ml dung dich pha lodng 1/3 Dmax

Ong 4: 4 ml dung dich pha loang 1/4 Dmax

Ong 5: 4 ml dung dich pha loang 1/5 Drax

Thém tiép 200 pL vi khuan/ndm thir nghiém vao mdi ng. U
& 37 °C. Sau 24 gid quan sat do duc cua cac 6ng. Gia tri MIC
duoc xac dinh 1a néng do th?ip nhét e ché su phat trién cua
vi khuan (dung dich bén trong dng khong bi duc).

3. KET QUA VA THAO LUAN
3.1. Hoat tinh khang khuén trén méi trwong dic

Két qua quan sat duong kinh vong vo khudn cho thiy:
M3u nano bac Triu va nano bac Trang ca déu c6 kha nang
trc ché sy phat trién cua cac chung vi khuan Gram duong,
Gram am va ndm thir nghiém (Béang 2). O ndng d6 cao nhat
(351 mg/L), nano bac Trau c6 dudng kinh vong vo khuan
trén P. aeruginosa, S. aureus, E. coli va ndm C. albicans 1an
luot 1a 13 mm, 13 mm, 10 mm va 11 mm (Hinh 1). O nong
d6 cao nhat (518 mg/L), nano bac Trimg ca c6 duong kinh
vong vo khuén trén P. aeruginosa, S. aureus, E. coli va ndim
C. albicans lan luot 1a 16 mm, 14 mm, 13 mm va 11 mm
(Hinh 2). Cac dung dich nano bac thir nghiém déu c¢6 hoat
tinh khang khuan manh nhit trén ching P. aeruginosa va
hoat tinh khang khuan S. aureus manh hon E. coli.

Tai cac 6 chimg am (giéng d, chi chira dich chiét duoc
li¢u) khong c6 vong vo khuén, cho théy dich chiét duoc lidu
tai ndng d6 thir nghiém chi dong vai trd 1am chét khir hoa va
chat 6n dinh trong tong hop nano bac [6], khong dong vai tro
khang khuan trong dung dich. Hoat tinh khang khuan duoc
cho 13 hoan toan do céc tiéu phan nano bac hinh thanh trong
dung dich dam nhiém.

Bing 2. Puong kinh vong vé khudn

) = Puong kinh Duong !cmh ;
Vi khuan, X Nano Tring ca
ném nano Trau (mm) (mm)
351 mg/mL.
(351 mg/ml) (518 mg/mL)
P. aeruginosa 13* 16*
S. aureus 13 14
E. coli 10 13
C.albicans 11 11

*: hoat tinh manh nhat

Hinh 1. Hoat tinh khang khudn nano bac Trau
a: 351 mg/L, b: 175 ,mg/L, .
c: 88 mg/L, d: dich chiét la Trau
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Puong kinh vong vo khuan it thay d6i khi nong d6 dung
dich nano bac giam manh con 1/2 (giéng b) va 1/4 (giéng c)
so v6i dung dich me (giéng a).

Mau nano Trimg ca c¢6 ndng d6 cao hon cho két qua vong vo
khuan c6 dudng kinh 16n hon mau nano Trau trén cac chiing
vi khuén twong tmg (Bang 2).

Hinh 2. Hogt tinh khdng khudn nano bac Tring cd
a: 518 mg/L, b: 259 mg/L
c: 130 mg/L, d: dich chiet la Trung ca

S. aureus

3.5.2. Xac dinh ndng d¢ wc ché téi thiéu
Két qua thir nghiém MIC thé hién trong Béang 3.
Bdng 3. Két qua thir nghiém MIC

MIC nano
Triu
(mg/L)

MIC
penicillin G
(mg/L)

Vi khuén,

nam

P. aeruginosa 70,2 25,9 24.000
S. aureus 70,2 51,8 0,3
E. coli 70,2 51,8 6
C.albicans 70,2 51,8 6

So véi penicillin G cac mau nano bac cé hiéu luc khang
khuéan thip hon & cac dong S. aureus, E. coli, C.albicans
nhung lai ¢6 hi¢u qua khang khuan vuot trdi ¢ tryc khuan mii
xanh P. aeruginosa. So véi mau nano Trau thi nano Trimg
¢4 ¢6 MIC thap hon (hoat tinh manh hon), c6 thé giai thich
do kich thudc hat nano bac Trung ca (11 £ 5) nho hon so véi
nano Trau (20 = 3), gitip cac hat nano bac d& xdm nhap vao
bén trong té bao vi khuan hon, phi hop voi két luan trong
nghién ctru truéc do cia Tikam Chand Dakal va cong su
(2016) [2].

Nhiéu nhom téc gia trén thé gidi ciing di c6 nhimg nghién
ctru danh gia hoat tinh khang khuan cta dung dich nano bac
tong hop tir dich chiét dugc liéu. P. Shanmuga Praba va cong
su (2014) nghién ctru hoat tinh khang khuéan ctia dung dich
nano bac téng hop tir 1a Trau (hat nano c¢6 dinh hép thu UV
vis & 444 nm). Két qua chi ra dung dich c6 kha ning khang
E. coli va S. aureus voi duong kinh vong vo khuan 1an lugt
la 15 mm va 16 mm [7]. Mohd Azlan Ahmad va cong su

(2020) nghién ciru hoat tinh khang khuin ciia nano bac
Trung cé (kich thude hat 22 — 37 nm) trén chiing E. coli cho
két qua vong khang khuan 10 mm [8]. O trong nudc, nhém
nghién ctru cua Tran Vinh Hoang (2012) da khao sat hoat
tinh khang khuan coa dung dich nano bac stir dung chitosan
lam chit khu/chit 6n dinh trén E. coli, P. aeruginosa, S.
aureus va nam C. albicans [9], tuy nhién dén hién tai chua
thdy c6 cac cong bd vé thir nghiém hoat tinh khang khuan,
khang nim ciia nano bac tir dich chiét 14 Trimg ca va 14 Trau
0 Viét Nam.

4. KET LUAN

Céc dung dich nano bac téng hop tir dich chiét 14 Trau va
dich chiét 14 Trimg cé c6 hoat tinh khang khuan, khang nim
vGi cac chung P. aeruginosa, S. aureus, E. coli va C.
albicans

5. LOI CAM ON

Nghién ciru 1a dé tai cip co s6 ma s6 (LHU-RF-MP-18-
02-06). Cam on Truong Pai hoc Lac Hong da tao di€u kién
tot nhat cho nhom tac gia hoan thanh nghién ctru nay.
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