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TOM TAT

Ngay nay, cac phuong phép tong hop "xanh" tao hat nano kim loai dang duoc quan tam bgi su phat trién

cuia cac nganh cong nghé than thién voi mdi truong. O nghién ciru trude day, cac mau nano bac da duogc téng
hop thanh cbng boi tdc nhan khu hoa trong dung dich gelatin (Ag/Gelatin) gelatin/chitosan
(Ag/Gelatin/Chitosan) va chitosan (Ag/Chitosan). Tuy nhién, dé nano bac dwoc ing dung sau hon trong thuc
ti&n thi tinh én dinh cua dung dich nano van 1 mét trong nhiing thach thirc dang dugc dat ra. Chinh vi vay, cac
mau nano dugc tién hanh danh gi4 d6 6n dinh thong qua phd hdp phu UV-Vis va kha nang khang khuan trén
chung vi khuan Escherichia coli va Staphylococcus aureus. Két qua do phé hap phu UV-Vis cia ca&c mau nano
bac duoc bao quan sau 3 thang cho thiy dinh hip phu cuc dai ciia 2 mau cé su dich chuyén dang ké tir 435 sang
440 cua miu Ag/Chitosan va tir 423 sang 425 cua mau Ag/Gelatin. Budc song hdp phu cuc dai cia mau
Ag/Gelatin/Chitosan van dugc duy tri én dinh véi gié tri dat 423 nm. Ddng thoi, miu Ag/Gelatin/Chitosan van
duy tri dugc hiéu qua khang khuan tét hon han 2 mau con lai va dat hiéu qua khang khuén tét nhét vai kich thuéc
vong vo khuan giam khong dang ké, dat 21,5 + 0,25 mm trén chang Escherichia coli va 15,5 + 0,25 mm trén
chang Staphylococus aureus. Két qua nghién ctru cho thdy nano bac dwoc téng hop trong gelatin/chitosan c6

tinh 6n dinh va hiéu qua khéng khuan tét ¢6 tiém nang ung dung l6n trong thuc tién.

Tir khoa: Chitosan, gelatin, tinh én dinh, hat nano bac, UV-Vis

MO PAU

Nho tinh khang khudn manh ma nano bac da dugc
ing dung rat nhiéu trong cac linh vuc cua doi séng.
Viéc nghién ciru ché tao nano bac dang 1a muc tiéu
thu hat nhiéu sy quan tam cua cac nha khoa hoc trén
thé gidi. C6 thé noi, sau khi di tao dugc hat nano co
kich thuéc mong mudn, véi tinh khang khuan manh
thi van d& cét 18i hién nay phai d6i mat do 1a su 6n
dinh cua hat nano bac sau khi tong hop. Dung dich
nano duoc cho la én dinh khi ndng d6 va kich thuéc
hat nano trong dung dich 1a khéng d6i (Yu, Xie,
2012). Sy 6n dinh vé c4u trac va hinh dang s& gitp
cho hat nano duy tri duoc cac dic tinh sinh hoc vén
quy caa nd. Tuy nhién, qua thoi gian, viéc két tu thanh
dam cua cac hat nano trong qud trinh bao quan gay
phé& v cdu triic nano, thay doi cac dac tinh héa li cia
dung dich Ia nguyén nhan lam giam hoat tinh sinh hoc
ctia nano bac.

C6 rat nhidu phuong phap dwoc xay dung dé danh
gia tinh 6n dinh cua hat nano. Trong dé, phwong phap
don gian nhit 1a phuong phép ling. Su két ty cua hat
nano thé hién bai su ling cin cac hat trong dung dich
c6 thé quan sat dugc qua thoi gian 1a mot dau hiéu dé
danh gia tinh 6n dinh cua dung dich nano (Li et al.,
2007; Wei, Wang, 2010). Tuy nhién, phuong phap
nay c6 nhugc diém 1 thoi gian quan sat dai, do do
phuong phap ly tim da dwoc xay dung dé danh gia su
on dinh cua dung dich nano bac (Li, Kaner, 2005).
Trong nhirng nim gan day viéc phan tich danh gia tinh
on dinh cua keo nano thong qua thé Zeta va qua phd
hap phu UV-Vis la nhiing cong cy hitu hiéu dang dwoc
sir dung rong rai. Cac dung dich keo nano cé thé Zeta
cao duoc cho 1 ¢6 tinh 6n dinh dién cao trong khi ¢
dung dich c6 thé Zeta thap, cac hat nano thuong cho
thiy xu huéng két tu thanh ¢am. Thong thuong cac
dung dich vai thé Zeta trong khoang 40-60 mV duoc
cho 1a c6 d¢ 6n dinh tét (Zhu et al., 2009). Bdi véi
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phd hap phu UV-Vis, méi quan hé chat ché gitra do
hip phu quang hoc va ndng do cac hat nano dugc thé
hién mot cach chinh x4c thong qua dwdng cong trén
d6 thi. Néu cac hat nano nam phan tan trong dung dich
¢6 dai hap phy nam trong khoang tir 190-1100 nm thi
viéc do pho hap phu UV-Vis 1a mot trong cac phuong
phap hiéu qua va thuan tién nhat dé danh gia tinh 6n
dinh cua dung dich nano. Biém ndi troi caa nd so voéi
cac phuong phap khac 13 thong qua viéc phén tich
UV-Vis c6 thé xac dinh duoc ndng do cua cac hat
nano trong dung dich (Huang et al., 2009; Chen, Xie,
2010; Balachandran et al., 2013). Chinh vi vay, trong
bai béo nay, cac mau nano bac sau khi dwoc tong hop
bang cac polymer ty nhién nhu gelatin, chitosan s&
dugc tién hanh nghién ctru danh gia tinh 6n dinh sau
3 théng bang phwong phép do phd hip phu UV-Vis va
kiém tra hoat tinh khéng sinh trén mot s6 ching vi
sinh vat kiém dinh. Cac két qua nghién ctu cu thé s&
dugc trinh bay & bao cao duédi day.
VAT LIEU VA PHUONG PHAP
Vit liéu

AgNO3 duoc cung cip bai hing Merck (Merck,
Germany). Chang vi sinh vat kiém dinh Escherichia
coli va Staphylococus aureus do ngan hang ATTC
cung cap (Manassas, VA, USA). Gelatin type B,
chitosan khdi lugng phan tir thap, axit acetic (99%) va
cac hoa chit thong dung khac dwoc mua tir hing
Sigma-Aldrich (Sigma-Aldrich, St. Louis, MO,

USA). Nuéc khir ion dugc sir dung dé 1am dung moi
pha cac hoa chat trong nghién cuau.

Phuwong phap téng hop hat nano bac va xac dinh
mdt so tinh chat héa ly

Téng hep nano bac bang chitosan

Hoa tan 3 g chitosan vao trong céc sach c6 chira
50 ml dung dich acetic acid 1%, khudy tir trong 30
phiit dé thu dwoc dung dich ddng nhét. 314 mg AgNO3
hoa tan trong 50 ml H2O dugc nho tir tir vao dung dich
chitosan. Qua trinh téng hop duoc thuc hién & nhiét
d6 60°C trong 48 h dé thu dugc dung dich nano bac
Ag/Chitosan.

Téng hgp nano bac bang chitosan/gelatin

Chuan bi dung dich A bang céch cho 15 g
chitosan vao trong céc sach ¢6 chira 25 ml dung dich
axit acetic 1%, khuay tir trong 30 phdt. Chuan bi dung
dich B bang cach cho 1,5 g gelatin vao 25 ml nudc,
khudy tir trong 30 phut dé thu dwoc dung dich dong
nhét. Tron déu dung dich A va B. Tiép do, 314 mg
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AgNO; hoa trong 50 ml H20 dwoc nho tir tir vao dung
dich chitosan/gelatin. Tiép tuc khudy khudy tir & nhiét
d6 60°C trong 48 h dé thu dugc dung dich nano bac
Ag/Gelatin/Chitosan.

Téng hep nano bac bang gelatin

Hoa tan 3 g gelatin vao trong cc sach cé chira 50
ml nuéc khir ion, khudy tir trong 30 phut dé thu duoc
dung dich déng nhat. 314 mg AgNO3 duoc hoa tan
vao 50 ml H20O duoc nho tir tir vao dung dich gelatin.
Tiép tuc khudy tir & nhiét d6 60°C trong 48 h dé thu
duoc dung dich nano bac Ag/Gelatin.

Cac mau nano bac tao ra duoc bao quan trong cac
lo thuy tinh tranh sang, & nhiét do thuong va tién hanh
xac dinh d6 6n dinh cua hat nano bac bing phuong
phap do quang phd hip phu UV-Vis trén hé théng
may UV-Vis-UV 2550 (USA) va kha ning khang
khuan bang phuong phap khuyéch tan trén méi truong
thach & 2 thoi diém khi mai tong hop va sau tong hop
3 thang (Ahmad et al., 2011).

Phuong phap khuéch tan trén méi truweong thach

Sir dung pipet vo tring lay 0,1 ml méi truong long
¢6 chtra vi sinh vat kiém dinh nho vao dia petri c6
chira méi truong dinh dudng tuong (ng cho cac vi
sinh vat. Dung que trang v tring dan déu giot dich vi
sinh vat kiém dinh trén bé mat méi truong thach. Git
dia thach & 4°C trong 10 phat, cho cho dia thach that
kho, dung dau tip da tiét tring c6 duong kinh 6 mm
duc cac 16 trén moi truong ¢ chira vi sinh vat kiém
dinh. Dung pipet vo tring nhé 0,05 ml mau nghién
clru vao céc 16 va i dia & 30°C trong 24 gio. Po dudng
kinh céc vong khang khuén tao thanh xung quanh céc
giéng thach. Kiém tra két qua: Hoat tinh khang sinh =
D - d (mm) (D: dwong kinh vong phan gidi, d: duwong
kinh ls thach) (Hadacek et al., 2000).

KET QUA VA THAO LUAN

Tinh 6n dinh vé kich thwéc ciia cac miu nano bac

Trong béo c4o trude ddy, nano bac di duoc tong
hop thanh céng bing viéc sir dung gelatin, chitosan
lam chat khir va chat 6n dinh véi kich thudc hat nho
nam trong khoang 8-12 nm (két qua khong dugc trinh
bay & day). Tuy nhién, d& nano bac dwoc ung dung
rong réi trong thuc tién thi kha nang 6n dinh vé kich
thudc va sy phan bd 1a dic tinh vé cling quan trong
gitp cho nano bac duy tri dugc cac hoat tinh sinh hoc
quy cia ching nhu: kha ning khang khuan, diét té bao
ung thu... Vi vy, 3 mau nano bac la Ag/Chitosan,
Ag/Gelatin va Ag/Chitosan/Gelatin duoc tién hanh
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danh gia tinh 6n dinh vé kich thudc va higu qua khang
khuan sau 3 thang dwoc bao quan ¢ diéu kién thuong
va tranh sang.

Két qua UV-Vis (Hinh 1) cho thiy gia tri mat do
quang hoc (OD) thu duoc ¢ ca 3 mau nano bac sau
tong hop 3 thang c6 su sut giam dang ké. Tuy nhién
diéu dang chu y 13, budc song hap phu cuc dai cua
mau Ag/Gelatin/Chitosan van dugc duy tri 6n dinh
Vo gid tri Amax dat tai 423 nm trong khi 2 mau con lai
gia tri nay c6 sy dich chuyén dang ké tir 435 sang 440
cia mau Ag/Chitosan va tir 423 sang 425 cia mau
Ag/Gelatin. Piéu nay c6 thé giai thich qua thoi gian
cac hat nano cua 2 mau Ag/Chitosan, Ag/Gelatin c6
thé c6 hién twong két tu thanh dam dan dén kich thudc
hat to hon 1am thay di gia tri Amax Va gié tri OD.

Két qua nay phu hop vei tai ligu cong bé rang khi
nano bac dugc tong hop bang gelatin va chitosan thi

san pham thu dugc c6 kich thudc nho va sau vai thang
bao quan san pham c6 d6 6n dinh hon so v&i nano bac
chi dwoc giit 6n dinh trong gelatin hoac chitosan.
Diém khéc biét trong nghién ciru nay 1a viéc st dung
NaBH, 12 mot chat héa hoc tuong ddi doc lam tac
nhan khir dé tao nano bac, trong khi nghién ctu cua
chung t6i hudng dén viée “tong hop xanh” sir dung
cac hoa chat an toan va than thién véi méi trudng
(Ahmad et al., 2011). Huéng nghién ciru vé téng hop
nano bac bang phuwong phap “tong hop xanh” dong
thoi danh gia tinh 6n dinh ciia san pham nano bac thu
dugc ciing dugc Mahammadinejad va dong tac gia
cong bé khi sir dung chiét xuét tir hat S.Marianum lam
tac nhan khir va 6n dinh. Téc gia da tong hop duogc hat
nano vai kich thudc nho trong khoang 1-25 nm va giir
duoc dic tinh 6n dinh vé kich thudc trong khoang thoi
gian 6 thang (Mohammadinejad et al., 2013).
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Hinh 1. Két qua do UV-Vis clia cac mau nano bac sau tdng hop (A) va sau tdng hop 3 thang (B).

Hoat tinh khang khuan ciia cac mau nano bac qua
thoi gian

C6 thé noi, nho kha ning khang khuan manh
ma nano bac da duoc tng dung rat nhiéu trong thyc té
doi séng. Bdng thoi, cac huéng ting dung déu di sau,
khai thac triét dé hiéu qua khang khuan vuot troi cua
nano bac. Chinh vi vay, hat nano bac tao ra muén
dugc ung dung trong thyc té phai dap ung duoc 2 tiéu
chi d6 14 ¢6 hoat tinh khang khuan manh dong thoi
hoat tinh nay phai dugc duy tri 6n dinh theo thoi gian.
Theo d6, 3 mau nano bac tao ra duoc hanh danh gia
higu qua khang khuan trén 2 ching vi khuan

Escherichia coli va Staphylococus aureus biang
phuong phap khuéch tan trén méi truong thach.

Két qua (Bang 1 va Hinh 2) cho thiy & thoi diém
sau vai gio tong hop cac mau nano bac déu thé hién
hoat tinh khang khuan trén ca hai chung vi khuan
Escherichia coli va Staphylococus aureus. Trong do,
mau Ag/Gelatin cho hiéu qua khang khuan tét nhét
vé6i duong kinh vong vo khuan trén ching vi khuan
Escherichia coli la 23,25 + 1,5 mm va Staphylococus
aureus la 15,75 + 0,25 mm. Hai mau con lai
Ag/Gelatin/Chitosan, Ag/Chitosan c6 gia tri nay dat
thip hon vai duong kich vong vé khuan trén chang
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Escherichia coli twong ung la 21,75 + 0,5 mm va
17,25 + 0,75 mm; trén chung Staphylococus aureus
tuong tng 14 15,75 + 0,5 mm va 9,25 + 0,5 mm. Diéu
dang ngac nhién 1a sau 3 thang bao quan san pham va
tién hanh danh gia hiéu qua khang khuan, két qua cho
thdy mau nano bac dugc tong hop bang gelatin va
chitosan (Ag/Gelatin/Chitosan) van duy tri duoc hiéu
qua khang khuan tét hon han 2 mau con lai va dat hiéu
qua khang khuan tét nhat véi do giam kich thudc vong
vO khuan 1a khong dang ké dat 21,5 + 0,25 mm trén
chung Escherichia coli va 15,5 = 0,25 mm trén chung
Staphylococus aureus. Trong khi d6 & 2 mau con lai
gia tri nay giam thap rd rét. Két qua trén cho thdy mau
Ag/Gelatin/Chitosan c6 kich thudc hat nano nho va
hoat tinh khang khuan manh trén chung vi sinh vat
kiém dinh. Dong thoi, thé hién tinh wu viét hon hin 2
mau con lai vé kha nang 6n dinh kich thudc va hiéu
qua khang khuan sau 3 thang bao quan & nhiét do
thuong.

Nhu vay, c6 mbi lién hé chit ché giira tinh 6n dinh
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vé kich thuéc cua nano bac va hiéu qua khang khuan
cuia chung. Bai 1& nano bac dwoc biét dén vai hiéu qua
khéng khuan manh thi phan 16n déu do hiéu tng kich
thuéc mang lai. Qua do6 co thé nhan thiy sau 3 thang
tong hop mau nano bac Ag/Gelatin/Chitosan van thé
hién hiéu qua khang khuan tét trén cac ching vi sinh
vat kiém dinh. Két qua ma chung t6i thu duge ciing
hoan toan phu hop véi mot sb tai liéu cong b ring
san pham nano bac van cho hiéu qua khang khuan tét
tir vai thang dén 1 nam sau tong hop (Ahmad et al.,
2011; Niakan et al., 2013). Mau nano bac duogc tong
hop bing viéc dung két hop gelatin/chitosan thé hién
nhitng wu diém vuot tréi vé hiéu qua tng hop nano
bac ciing nhu duy tri duoc su 6n dinh vé kich thudc
va kha nang khang khuan cua chang theo thoi gian.
Hat nano bac duoc tao ra bang viéc st dung nhiing
chat khong doc hai trong ca 3 yéu té dung mdi chat
khtr va chét 6n dinh s& mang lai rat nhiéu tng dung
thiét thuc trong cudc sdng nhat 1a trong linh vuc bao
quan thuc pham.

Bang 1. Bwdng kinh vong vo khuan clia cac mAu nano bac & thoi diém sau vai gid tdng hop va sau 3 thang.

Tén mau Pwong kinh vong vo khuan (mm)
Trén chung Escherichia coli Trén chung Staphylococus aureus
Sau vai gi® Sau 3 thang Sau vai gi® Sau 3 thang
Ag/Chitosan 17,25 +0,75 16,75+ 1,5 9,25+£0,5 6,5+0,5
Ag/Gelatin/Chitosan 21,75+0,5 21,5+0,25 15,75+0,5 15,5+0,25
Ag/Gelatin 23,25+1,5 17,25+ 0,25 15,75 + 0,25 10,25 + 0,25
Amoxicillin (BC +) 22,98 + 0,55 22,56 + 0,5 15,18 + 0,55 15,23+ 0,25

Hinh 2. Hoat tinh khang khuan ctia cac mau nano bac trén ching E. coli sau vai gi¢ tdng hop (A) va sau tdng hop 3 thang
(B). Mau nano bac Ag/Gelatin (1); Ag/Gelatin/Chitosan (2); Ag/chitosan (3).
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KET LUAN

Mau nano bac Ag/Gelatin/Chitosan thu duoc cé
d6 6n dinh vé kich thudc hat va hiéu qua khang khuan
t6t nhat sau 3 thang bao quan & nhiét dé thuong véi
duong kinh vong vé khuan dat 21,5 + 0,25 mm trén
chung Escherichia coli va 15,5 + 0,25 mm trén chang
Staphylococus aureus.

L&i cam on: Chung tdi xin cdm on sw hé tro vé kinh
phi ciia dé tai nghién cizu danh cho can bg tré cap
Vién Céng nghé sinh hoc, Vién Han 1am Khoa hoc va
Cdng nghé Viét Nam.
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EVALUATION OF NANOSILVER SOLUTION STABILITY USING UV-Vis SPECTRAL
ABSORBENCY ANALYSIS AND ANTIBACTERIAL ACTIVITIES ON ESCHERICHIA

COLI AND STAPHYLOCOCCUS AUREUS

Nguyen Thi Trang?, Do Thi Thao?, Nguyen Thi Nga?, Nguyen Thi Cuc?
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2Institute of Biotechnology, Vietnam Academy of Science and Technology

SUMMARY

Recently, the use of nanomaterials in industrial and technological applications for various fields is quickly

growing. The “green” synthesis of metallic nanoparticles has received increasing attention due to the development
of eco-friendly technologies. In our previous research, silver nanoparticles have been successfully prepared in
gelatin (Ag/Gelatin sample), Gelatin/Chitosan (Ag/Gelatin/Chitosan sample) and chitosan (Ag/Chitosan sample)
suspensions using a chemical reducing agent. For this purpose, biological grade gelatin and chitosan were used
as reducing and stabilizing agents without special physical conditions. The most advantage of this work is using
a renewable material like gelatin as a reducing factor, which is eco-friendly agent. However, one of the most
important issues related to those nanofluids is their stability, and it remains as a big challenge to achieve desired
applications in future. Thus, all obtained nanosilver samples were characterized by UV-Vis spectroscopy and
evaluated the stability of antibacterial activity on Escherichia coli, Staphylococcus aureus. The absorption spectra
results of the samples, which were measured after storage for three months, illustrated that the absorption peaks
of the silver nanoparticles in Ag/Gelatin and Ag/Chitosan had shifted slightly from 423 to 425 nm and 435 to 440
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nm, respectively. Whereas, the absorption peak for the Ag/Gelatin/Chitosan remained the same at 423 nm. In
addition, after storage for three months, Ag/Gelatin/Chitosan sample showed antibacterial activity better than the
two remaining samples with the reduction of inhibition zones is insignificant at 21.5 + 0.25 mm while testing on
Escherichia coli and at 15.5 + 0.25 mm on Staphylococus aureus. The results suggested that silver nanoparticles
were prepared in Gelatin/Chitosan composition showing promising stability and antibacterial activity which are
beneficial for various/diversed/further applications.

Keywords: Chitosan, Gelatin, Stablity, Silver nanoparticle, UV-Vis
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