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Tém tat

Bai bdo trinh bay k&t qua nghién ctu ché tao dung dich keo bac nano bang céch dung chét khir axit
ascorbic khir ion Ag* v&i cac chat 6n dinh |a chitosan tan trong nudc va polyethylene glycol (PEG). Tinh chat
d#c trung cla keo bac nano dugc phan tich bang cac phwong phap nhu TEM, XRD va UV-Vis. Kich thudc hat
bac nano ché tao duoc khoang khoadng 2 - 9 nm. Dung dich keo bac nano ché tao duoc cé kha nang khang
nam rat hiéu qua & ndng dd kha thap khoang 20 ppm.
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Abstract

PREPARATION OF SILVER NANOPARTICLES USING WATER
SOLUBLE CHITOSAN AND POLYETHYLENE GLYCOL (PEG)
AS STABILIZING AGENTS AND ITS ANTIFUNGAL ACTIVITY

Dang Xuan Du*, Phan Tu Quy?, Trinh Lan Vi, Ngo Thuy Trang®, Le Van Trung Hieu®
(1) Sai Gon University
(2) Tay Nguyen University

This paper presented the research result of preparating silver nanoparticle solution by reducing Ag* ion
using ascorbic acid as reducing agent with water soluble chitosan and polyethylene glycol (PEG) as stabilizing
agents. The characteristic of silver nanoparticles was determined by TEM, XRD and UV — Vis methods. Results
showed that silver nanoparticles had the size of 2 - 9 nm. The obtained silver nanoparticle solution exhibit

good antifungal activity at the quite low concentration, ~20 ppm.
Keywords: silver nanoparticles, water soluble chitosan, antifungal activity.

1. MO'PAU

TU hang ngan nam trudc, bac da dugc xem nhu
mot kim loai quy véi nhidu (rng dung khédc nhau nhw
[am do trang strc, dong xu,.. Thoi ¢é dai, binh bac d3
duwoc st dung dé gilt nwdc hodc rugu vang. Vao thé
ky XVII va XVIII, bac nitrat d3 dwoc sir dung dé didu tri
viém loét. Hoat tinh khang khu&n cla bac vi thé ciing
d3 duoc cong nhan vao thé ky XIX. Cac &ng dung cé
y nghia clia bac 1a kh(r trung va lam lanh vét thuong.
Tuy nhién, sau khi thuéc khéng sinh dwoc dua vao st
dung thi viéc s&¢ dung mudi bac giam dan [1]. Ngay
nay, cac vi sinh vat tr& nén khang thuéc & phé rong,
nén tac dung cha thudc khadng sinh d3 trd nén han
ché& d&i véi vi sinh vat. Vi vay, viéc ('ng dung hoat tinh
khang khuan clia bac vao y hoc ngay cang duoc quan
tam hon. Bac va cac hop chat cla bac thé hién tinh
d6c vdi vi khuan, vi rat, tdo va ndm [2] nhwng hau
nhu khong thé hién tinh déc véi con nguoi. Pay la
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diém khac biét cla bac véi cac kim loai khac nhu Pb,
Hg,.. Nhitng nam gan day, cdng nghé nano d3 tao
nén nhitng budc dét pha trong nganh dién ti, tin
hoc, y sinh... |am thay d6i doi s6ng nhd cac ¢ng dung
thwc t& nhu kem dénh rang nano, binh sita nano, tl
lanh va méy diéu hoa khéng khi &ng dung cong nghé
nano... D8i véi cdng nghé nano thi bac nano duoc
chd y nho hoat tinh khang khuan ting 1én khoang
50.000 lan so véi bac khéi. Nhu vay, 1 gam bac nano
¢6 thé sat khuan cho hang tram mét vuéng chat nén
[3]. Cac sdn pham chita bac nano nhw dung dich khir
mui co thé, nwéc sat khudn, bang gac y té... cling d3
duwoc thuong mai héa.

C6 nhiéu phuong phap ché tao bac nano nhu
khir hda hoc, 3n mon laser, sinh hoc, héa ly hay vat
ly. Trong d6é phuong phdp an mon laser, sinh hoc
hay vat ly mang lai hiéu qua kha cao nhung khd dat
tién va diéu kién vé thiét bj chua phé bién. Phuong
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phap khir héa hoc cé mét sé tré ngai I6n 1a do sk
dung chat khir hdéa hoc c6 nguy co gay hai cho méi
trwdng sinh thai va sdn pham thu dugc cé dé tinh
khiét khéng cao do tén du chat khir. Tuy nhién, thoi
gian gan day, phuong phap khir ion bac bang axit
ascorbic lai duwoc chd y do kha than thién véi moi
trudng, chi phi thap. Tuy vdy, van d& 6n dinh dung
dich keo bac sau qud trinh khir bang céc chat than
thién véi moi trudng thi mirc d6 quan tdm van con it.

Trong nghién cru nay, dung dich keo bac nano
duoc tong hop bang phuong phap khir ion Ag* véi
tac nhan khir 13 axit ascorbic (vitamin C). Cac chat 6n
dinh cho hé keo bac gbm poly ethylene glycol (PEG)
va chitosan tan la nhitng chat than thién véi moi

2.2. Phwong phap nghién ctru
2.2.1. Ché tao bac nano

my CTTN

trwong. Anh hudng clia ndng dd axit ascorbic dén
kich thuéc hat cling d3 dwoc khao sat. Dung dich
keo bac nano sau khi ché tao ciing d3 duwoc kiém tra
hoat tinh khang nam.

2. THUC NGHIEM

2.1. Nguyén liéu, héa chat

Chitosan tan (CTTN) cé ngudn gdc tir vo tém,
¢6 khéi lwgng phan tir khoang 100 kDa, d6 dé ax-
etyl khoang 50%. AgNO, la san pham tinh khiét cla
Labscan, Thai Lan. PEG khéi lwgng phéan t&r khoang
6000, 13 san phdm tinh khiét clia An D6. Axit ascor-
bic va moét s6 hda chat khdc dugc dung & dang tinh
khiét phan tich. Nudc cat mét [an dugce s& dung cho
toan b6 thi nghiém.

m; PEG

HO0

| SOmICTTNl%l Khudy tr 30p | 50ml PEG 1% l

Siéu 4m 10p (30°C)
} ms AgNO;s
H,0
Chovio te tir
- ; 100ml Ag* 0,01M
Khuay tir 30 phut
Khuéy tir 5 phiit
Ty P T 10ml axit Ascorbic 1mM
DPun cich thiy 60 phiit, & 60°C
\ 4
Dung dich keo bac nano

Hinh 1. So d6 quy trinh ché tao bac nano

So d6 quy trinh ché tao bac nano dugc thé
hién trén hinh 1. Can mét lvgng m, gam CTTN,
thém nuéc d8 thu dwgc 50ml dung dich CTTN 1%,
dé qua dém, khudy tir d& CTTN tan hét. Can mot
lwgng m, gam PEG, thém nudc dé thu duoc 50ml
dung dich PEG 1%. Trén CTTN va PEG v&i nhau thu
duwoc dung dich A, khudy tir 30 phut, sau do6 siéu
am 10 phdt & nhiét d6 302C. Can mot lugng m,
gam AgNO,, thém nudc dé dugc 100ml dung dich
chira ion Ag* 0,01M, goi la dung dich B. Cho tir tir

dung dich B vao dung dich A, tiép tuc khudy tir 30
phut. Nho tir tir 10ml axit ascorbic 1ImM vao dung
dich trén, tiép tuc khudy tir 5 phat. Sau do, cho
dung dich phan rng vao binh cau, dun cach thdy
& 60°C, roi 1dy mau theo thoi gian dé& do dé hap
thu bdng may UV — Vis. Mau bac nano thu duoc
sau d6 dwoc do TEM dé xdc dinh kich thudc hat va
phan bé cha chidng. Ngoai ra, phuong phap XRD
cling dwoc sir dung dé xac nhan su hinh thanh cla
bac nano.
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Hinh 4. Ph& UV — Vis, anh TEM va phan b6 kich thudc hat cia dung dich keo bac nano
khi str dung axit ascorbic 0,025mM

K&t qua xac dinh kich thudc hat trung binh cho
thay khi tdng néng d6 axit ascorbic tir 0,025 mM lén
0,05 mM thi kich thudc hat nano bac cling tang 1én.
Kich thuwdc hat trung binh twong (ng véi hai néng
doé trén an luvotla 3,54+ 2,07 nmva 6,24 + 1,99 nm.
D6 rong phan béd kich thwdc hat trong cd hai néng
dd 13 khdc nhau khéng nhiéu. Nguyén nhan cta svw
gia ting kich thudc hat c6 thé |13 do sau 72 gid phan
ng v&i ndng d6 axit ascorbic 0,025 mM cac ion Ag*
c6 thé chua bi khir hét. Khi gia tdng néng d6 1&n 0,05
mM sau thoi gian phan (rng 96 gi®r cac ion Ag* trén
ti&p tuc bj khir Iam cho kich thuwéc hat tuwong déi lon
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hon. Ngoai ra, cling cé thé cé sy hinh thanh céc hat
méi 1am cho néng d6 hat nano tang |&n dan dén do
hap thu trén phd Uv-vis tang (hinh 5). Nhin chung,
quan hé gilta ndng dé chat khir dén kich thudc hat
nano bac trong nhitng hé én dinh khac nhau |3 kha
phic tap [4] can dwoc nghién clru thém. Nhu vy,
cac hat bac nano kich thuwdc khodng tir 2 - 9 nm ¢6
thé& ché tao kha hiéu qua bang hé 6n dinh 1a CTTN
va PEG v&i axit ascorbic 1am chat khir. Cac tic nhan
phan ng déu kha than thién vdi méi trudng vi vay
san pham ché tao dugc rat cé trién vong (ng dung,
d3c biét 13 1am chat sat khudn (ng dung trong y té.
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Hinh 5. Phé UV — Vis, &nh TEM va phan b kich thudc hat ctia dung dich keo bac nano
khi st dung axit ascorbic 0,05mM

3.3. Hoat tinh khang nam cta bac nano

Dung dich bac nano kich thuéc khodng 6 nm sau
khi ch& tao duwgc dem di khao sat kha ning khang
md&c Aspergillus Niger theo quy trinh nhw & muc
2.2.2. K&t qua trén Hinh 6 cho thdy véi dia petri
khéng chira bac nano d3 cé su hinh thanh méc den

theo tirng dam. Trong khi d¢, dia petri cé chira bac
nano & ndng dd 20ppm thi hau nhu khéng quan sat
thay sy phét trién ciia ndm méc. K&t qua nay chirng
té kha nang khang méc Aspergillus Niger cla bac
nano Ia rat tét, hiéu quad khang mdc dat dugc gan
nhuw 100% & néng d6 thap khoang 20ppm.
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Hinh 6. Mau ndm méc Aspergillus Niger sau 4 ngay nudi cdy khdng cé bac nano (a)
va mau cé chi¥a bac nano ndng d6 20ppm (b)
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4. KET LUAN

Dung dich keo bac nano da duoc ché tao bang
phuong phap khir ion Ag? bang axit ascorbic v&i hé
8n dinh 1a CTTN va PEG. Hat nano bac thu dugc c6
dang hinh cu, kich thudc hat 2 -9 nm, c6 d6 phéan

R e

tan t6t. Khi tdng ndng dé axit ascorbic, kich thudc
hat thu duoc ting. Dung dich keo bac nano kich
thudc hat 6 nm cé kha ning khang ndm mdc tot.
Hiéu suat khang ndm mdc dat duwoc gan nhu 100% &
ndng dd tuwong déi thap, khoang 20 ppm.
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