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TOM TAT

Muc tiéu: Khdo sdt khd ning khdng khudn ciia dung dich Nano bac trong ethanol sé gitip lya chon nong do
Nano bac va ethanol thdp nhdt cho hiéu qud khdng khudn cao nhdt.

Phuong phdp nghién citu: Nghién ciiu thic nghiém bdng cdch pha lodang nong do nano bac va nong do
ethanol, ddnh gid kha ndng diét khudn trén 3 ching P. aeruginosa ATCC 27853, S. aureus ATCC 25923 va E.
coli ATCC 11775.

Két qud: Dung dich Nano bac 1,53 ppm trong ethanol nong do trong nuiéc tit 40,4 %- 70,3 % c6 khd nang
diét khudn 100% & moi thoi gian i dugc thyc hién. Dung dich Nano bac 1,53 ppm trong ethanol 30,4% chi diét
khudn 100% VK P. aeruginosa ATCC 27853 va S. aureus ATCC 25923 khi it trong thoi gian 1h, 2 h hodc 4h va
diét 100 % E.coli ATCC 11775 & moi thoi gian i dugc thiic hién. Dung dich Nano bac 1,53 ppm trong ethanol
20,4%, 10,5% khong cd hiéu qua diét khudn ddng ké. Dung dich Nano bac cdc nong dé 1,02; 0,51; 0,26 ppm
trong ethanol 40,4% déu c6 khad nang diét khudn 100% & moi thoi gian 1 dugc thuc hién.

Két lugn: Nano bac 0,26 ppm két hgp ethanol 40,4% la nong do thdp nhdt c6 khd nang diét khudn hoan toan
vdi cd 3 chiing VSV nghién citu: P. aeruginosa ATCC 27853, S. aureus ATCC 25923 va E. coli ATCC 11775

ABTRACT

Objectives: Survey the antibacterial ability of Nano silver and ethanol solution to help select the lowest
concentration of silver Nano and ethanol for the highest antibacterial effect.

Methods: This research conducted by method of dilute concentrations of other silver nanoparticles solution
and ethanol using P. aeruginosa ATCC 27853, S. aureus ATCC 25923 and E. coli ATCC 11775.

Results: Nano silver solution of 1.53 ppm in ethanol with concentration in water from 40.4% to 70.3% has
the ability to kill bacteria 100% at all incubation times. Nano silver solution of 1.53 ppm in 30.4% ethanol only
kills 100% of bacteria VK P. aeruginosa ATCC 27853 and S. aureus ATCC 25923 when incubated for 1h, 2h
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or 4h and kills 100% of E.coli ATCC 11775 at all incubation times were performed. Nano silver solution of 1.53
ppm in 20.4% ethanol, 10.5% did'nt have significant bactericidal effect. Silver Nano solution with concentrations
of 1.02; 0.51; 0.26 ppm in 40.4% ethanol were 100% bactericidal at all incubation times.

Conclusion: Nano silver 0.26 ppm combined with ethanol 40.4% was the lowest concentration with totally

bactericidal activity against all 3 strains of microorganisms studied: P. aeruginosa ATCC 27853, S. aureus ATCC

25923 and E. coli ATCC 11775
Keyword: nano silver, antibacterial effect.

DAT VAN BE

O kich thudc nano, phan ti bac c6 kich thudc
rit nho, lam ting dién tich bé mit caa bac va nho
d6 kha nang diét khuén dugc ting 1én gdp nhiéu
lan [6]. Nhiéu két qua nghién ctiu cho théy, nano
bac c¢6 hoat tinh khdng khudn cao trén ca vi khuin
Gram duong va Gram 4m nhu Staphylococcus
aureus, Escherichia coli, Vibrio cholera. Tuy nhién,
céc dé tai nay st dung dung dich nano bac véinong
d6 cao, lau dai cé nguy co anh hudng dén stic khoe
con ngudi [1], [2] . Vi vy nhu céu thuc tién dit
ra la can tao dung dich nano bac véi néng d6 thap
nhat va kha nang khang khuén cao nhit.

Ngoai nano bac, mét dung moéi hitu co thong
dung, an toan va c6 hiéu qua khidng khuin manh
d6 la ethanol. Ethanol c6 kha nang diét vi khudn t6t
nhung can thoi gian tir 10 gidy t6i 1 gio tuy loai vi
khuén. Ethanol khong diét hoan toan vi khuén khi st
dung nhu nuéc sat khudn tay vi thoi gian bay hoi dudi
10 giay [S]. Khi d6, viéc két hop ethanol va nano bac
s€ gitip cdc hat nano bac dong lai bam trén vi khuin
tiép tdc tiéu diét vi khudn. Viéc khio sat kha ning
khéng khuan ctia dung dich Nano bac trong ethanol
sé gitp lva chon néng d6 Nano bac va ethanol thdp
nhit cho hiéu qua khang khuén cao nhit.

PHUONG PHAP NGHIEN CUU
Hoéa chit

- Héa chit thyc nghiém: dung dich nano bac
1020,726 mg/lit ( Vién cong nghé xa hiém- Vién

Ning lugng Nguyén td Qudc gia), Ethanol 99,7%
(Merck- Dric).

- Chang vi khuén:
Staphylococcus aureus, Pseudomonas aeruginosa
cung cdp boi Vién Paster Thanh phd H6 Chi Minh.
Phuong phap nghién ciu
Chudn bi dung dich Nano bac trong ethanol

Escheriachia  colj,

- Chudn bi dung dich Nano bac 1,53 ppm trong
ethanol nong d¢ 70,3; 60,3; 50,3; 40,4; 30,4; 20,4;
10,5 % va tht hoat tinh khang khudn, lua chon
dugc néng do ethanol phu hgp nhit.

- Chudn bi dung dich Nano bac cic nong do
1,02; 0,51; 0,26 ppm trong ethanol phu hgp viia
lya chon & trén, lya chon dugc néng do bac phu
hop nhit.

Phuong phap danh gia kha nang khing khuin

Phuong phap thuc hién: Stt dung phuong phép
khuéch tin dia thach.

Néng do diét khudn t6i thiéu (MBC) ctia dung
dich nano bac dugc xdc dinh khi lugng khudn lac
moc trén moi trudng nudi cdy < 0,1% lugng khuidn
lac trén mau chiing.

Céc s6 liéu trong cac bang la gid tri trung binh
thu dugc ctia 03 thi nghiém lap lai.

KET QUA NGHIEN CUU

Tién hanh pha ché cic mau thu theo dung
7 cong thiic pha ché dugc thiét lap. Cac mau thu
dugc tién hanh cdy VSV va tién hanh véi S diéu
kién: khong u, u 15 phat, 1 gid, 2 gid, 4 gid.
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Bdng 1. Cdc cong thiic pha ché mau thit v6i nong do nano bac 1,53 ppm

Nong do ethanol (%) | Loai vi sinh vit thitnghi¢m Két qua VSV con song sau cac thoi gian o (CFU/ml)
Khongu Ulh U2h U4h
CT14 | 703-404 P. aeruginosa ATCC 27853 0 0 0 0
S. aureus ATCC 25923 0 0 0 0
E.coli ATCC 11775 0 0 0 0
CTs 304 P. aeruginosa ATCC 27853 20,15x 10° 0 0 0
S. aureus ATCC 25923 570 0 0 0
E.coliATCC 11775 0 0 0 0
CTé6 204 P. aeruginosa ATCC 27853 525x10° 2,7x10° 19,5x10° 34,5x 10?
S. aureus ATCC 25923 2,5x1% 306 0 0
E.coli ATCC 11775 2,3x10° 56,5x10* 0 0
CT7 10,5 P aeruginosa ATCC 27853 6,01x10° 58x10° 523x10° 49x10°
S. aureus ATCC 25923 3,02x10° 2,43x10° 2,1x10° 1,87x10°
E.coliATCC 11775 5,03x10° 4,07x10° 3,88x10° 33x10°

- Cic dung dich Nano bac 1,53 ppm trong
ethanol néng d¢ khic nhau (trong nuéc tit 40,4
% dén 70,3 %) déu c6 kha ning diét khudn 100%
ngay khi viia tiép xtc va 6 moi thoi gian u dugc
thuc hién. Con cac dung dich Nano bac 1,53 ppm
trong ethanol 30,4% chi diét khudn 100% VK P
aeruginosa ATCC 27853 va S. aureus ATCC 25923
khi u trong thoi gian 1h, 2 h hoac 4h va diét 100 %
E.coli ATCC 11775 ngay khi via tiép xic va ¢ moi
thoi gian @ dugic thuc hién.

- Dung dich theo c6ng thtic 6 (20,4% ethanol)
khong diét hét P. aeruginosa ATCC 27853 viia tiép

xtc va 6 moi thai gian ; chi diét hét 100% VK S.
aureus ATCC 25923 va E.coli ATCC 11778 trong
khoang thai gian 2 h hoac 4h.

- Dung dich theo cong thtic 7 (10,5% ethanol)
khong diét dugc hét 100% ca 3 loai VSV khi vita
tiép xuc va 6 moi thoi gian t dugc thuc hién.

Khao sat nong do diét khuin téi thiéu cia dung
dich nano bac trong ethanol

Tiép tuc khdo sit tic dung khdng khuén cua
dung dich Nano bac cic néng d¢ 1,02; 0,51; 0,26
ppm trong ethanol 40,4%, va dung dich Nano bac
0,26 ppm.

Bdng 2. Cdc céng thiic pha ché véi nong do ethanol 40,4% va khéng cé ethanol

TI' | Cong thic Loai vi sinh vat Két qua VSV con s6ng sau cac thoi gian o (CFU/ml)
thi nghiém Khongu Ulh U2h U4h
1 |Nanobacl02|P aeruginosa ATCC 27853 0 0 0 0
ppm + Ethanol | S. aureus ATCC 25923 0 0 0 0
40,4% E.coliATCC 11775 0 0 0 0
2 | Nano bac 0,51 | P. aeruginosa ATCC 27853 0 0 0 0
ppm + Ethanol | S. aureus ATCC 25923 0 0 0 0
40,4% E.coliATCC 11775 0 0 0 0
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3 | Nano bac 0,26 | P. aeruginosa ATCC 27853 0 0 0 0
ppm + Ethanol | S, aureus ATCC 25923 0 0 0 0
40,4% E.coli ATCC 11775 0 0 0 0

4 | Nano bac 0,26 | P. aeruginosa ATCC 27853 6,2x10° S4x10° Sx10° 471x10°
ppm S. aureus ATCC 25923 5,1x10° 391x10° 3,5x10° 3,01x10°

E.coli ATCC 11775 3,15x10° 2,31x10° 2,02x10° 1,6x10°

Céc dung dich Nano bac cic néng d6 1,02;
0,51; 0,26 ppm trong ethanol 40,4% déu cé kha
nang diét khuin 100% ngay khi viia tiép xtc va &
moi thoi gian 0 dugc thyc hién. Dung dich nano
bac 0,26 ppm khong diét dugc hoan toan VSV thi
nghiém ngay ca khi t dén 4 gid, mat do VSV bi tiéu
diét khong dang ké.

BAN LUAN
Khao sat nong d9 diét khuin toi thiéu ciia dung
dich ethanol trong ché phim

Nghién ctiu cho thdy, dung dich nano bac két
hop véi dung dich Ethanol cic néng d6 khac nhau
déu c6 tac dung diét khudn. Thei gian @ cang lau va
néng do cang cao, kha nang diét khudn cua dung
dich cang t6t. Dung dich nanobac 1,53 ppm kéthop
v6i dung dich ethanol cac nong d6 40 — 70 % déu cé
tac dung diét khusn 100% ngay khi vira tiép xic va
& moi thoi gian 1; khi gidam néng d¢ ethanol xudng
con 30% téc dung diét khudn gidm di va c6 hiéu qua
100% sau 15 pht. Khi gidm néng d6 ethanol xuéng
con 20% va 10% tac dung giam r6 rét va hau nhu
khong c6 tac dung dang ké 6 nong do 10%.

Theo huéng dan caa WHO vé V& sinh Ban
tay trong Cham séc stic khoe dung dich ethanol &
nong dé 60-80 % co hiéu qua nhit, véi néng do
cao hon la it manh hon [7].

Theo Trung tim Kiém sodt va Phong ngtia dich
bénh My (CDC), c4c VSV gram dm nhu E. coli, P
aeruginosa bi tiéu diét trong 10 gidy bdi tit ca cic
nong do ethanol tir 40% dén 100%. Cac sinh vat

gram duong nhu S. aureus bi tiéu diét trong 10
gidy bai ethanol c6 néng d6 60 — 95% [S]. Brian
M Peters va cong su (2013) nghién ctiu hiéu qui
ctia ethanol trén vi khuén S. aureus, két qua ethanol
nong do 50% tic ché hoan toan sy phat trién ctia
S. aureus [3]. Céc két qua niy tuong duong véi két
qua ma dé tai khao sat dugc, dic biét khi két hop
ethanol 40,4 % va nano bac 1,53 ppm c6 hiéu qua
diét khuén hoan toan véi ca 3 chung VSV trén ngay
khi vira tiép xdc. T d6, nghién ciu da lya chon
Ethanol 40,4 % la nong dé t6i uu cho thu nghiém
tiép theo.
Khao sat nong do diét khuin t6i thiéu ciia dung
dich nano bac trong ethanol

Dung dich ethanol 40% két hop véi dung dich
nano bac cic néng d¢ 1,02 ppm; 0,51 ppm; 0,26
ppm déu c6 tic dung diét khuin hoan toan. Kha
nang khang khudn ctia dung dich chi c6 nano bac
0,26 ppm gidm. Dung dich nano bac 0,26 ppm
khong cé kha nang diét khudn véi 3 chting vi khuan
tht nghiém ngay ca khi dugc u dén 4 gio. Tu d6
cho thédy hiéu qua vugt troi cia dung dich két hop
nano bac 0,26 ppm va ethanol 40,4 %.

Trongnghién cttu, hiéu qua diétkhudn Gram 4m
(E. coli) tot hon vi khudn Gram duong (S. aureus)
trong tit ca cic mau dung dich pha ché dugc. biéu
nay dugc li gidi do sy khdc biét trong cdu tao thanh
té€bao vi khudn. Thanh tébao vikhuin Gram duong
day véi cdu tric nhiéu 16p peptidoglycan (so véi
don 16p & vi khudn Gram 4m), vi vdy qud trinh xAm

nhdp ctia cdc ion Ag*" do cac nano bac phong thich
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vao té bao vi khuin Gram duong sé kho6 khan hon
[4]. Nguyén Nhu Lam va cong su (2009) x4c dinh
nong d¢ diét khudn t5i thiéu (MBC) cta tiéu phan
nano bac véi P. aeruginosa ATCC 27853, S. aureus
ATCC 25923 vaE. coli ATCC 25922 1an lugt 12 100
ppm; 12,5 ppm va 3,125 ppm sau 2 gid ti€p xuc;
va 3,125 ppm; 0,781 ppm va 0,195 ppm sau 24 gid
tiép xtic [2] . Nghién ctiu x4c dinh dugc nong do
diét khudn t6i thiéu cua nano bac 1a 0,26 ppm khi
dugc két hop véi ethanol 40,4 % c6 kha ning diét
khudn hoan toan déi véi 3 chiing VSV ngay khi vita
tiép xic. Nhu véy, da khao sit dugc nong do nano
bac tuong déi thdp ma c6 kha nang diét khudn tot
khi dugc két hgp véi ethanol 40,4%.

Tran Viét Hung, Doan Cao Son va cdng su
(2012) da nghién cttu bao ché gel rta tay khong
ding nuéc két hop 2 tic nhan sat khuén la ethanol
(70% kl/kl) va nano bac véi néng d6 bac 10 ppm,

hiéu qua diét khudn cta gel ria tay sat khudn nano

bac1299,99% [1] . Nhu vay nghién cttu da két hop
nano bac va ethanol véi néng d6 thip hon cho
hiéu qua diét khudn déi véi 3 ching vi khuidn P.
aeruginosa ATCC 27853, S. aureus ATCC 25923 va
E. coli ATCC 11775.

KET LUAN

- Trong s6 cdc nong do ethanol khao st, khi két
hop véi nano bac, néng d6 ethanol 40,4% la néng
d¢ thdp nhit cé kha nang diét khudn t6t nhit véi
ca 3 chung VSV nghién ctiu: P. aeruginosa ATCC
27853, S. aureus ATCC 25923 va E. coli ATCC
117785 thép hon nong d6 ethanol tdi thiéu dugc
khuyén cdo trong cic san phdm sat khudn tay 60%.

- Nghién ctiu da khao sit dugc nong do nano
bac thdp nhit 1a 0,26 ppm két hop véi ethanol
40,4% cho hiéu qua diét khudn tét, thip hon nong
d¢ diét khudn t6i thiéu cta dung dich nano bac

trong cac nghién ctiu trudc do.
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