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TOM TAT

Phuong phép khir héa hoc st dung mubi
sodium citrate (NasCt) dé ché tao hat nano
vang tor axit cloroauric (HAuCl4.3H,0) va
gén két khéng thé khang vi khuéan E. coli
0157 Ién trén hat nano vang dwoc mé ta
trong bai bao nay. Cac phwong phap phan
tich nhw phé hép thu ( UV-Vis) va kinh hién
vi truyén qua (Transmission electron
microscopy-TEM) duoc tng dung dé danh
gia cac tinh chét cta cac hat nano vang. Két

qud phé UV-Vis cho biét néng do mudi
NasCt la mét yéu té quan trong trong quy
trinh téng hop va cé &nh huwéng quan trong
dén kich thuéc hat nano vang. Tir hinh TEM
céc méu nano vang cho biét kich thuéc hat
nano dwoc phéan bé ttr 10-20 nm. Hon thé
nia, khd ndng gan két giira khang thé khéang
vi khun E. coli 0157 véi hat nano vang ché
tao ra dwoc ching minh théng qua hinh
TEM va phé UV-Vis.

Ttr khéa: Hat nano vang, vi khuén E. coli 0157, khéng thé, téc nhan gy bénh

MO PAU

Céac hat nano vang vé6i nhiing dac tinh nhu
khong doc, dé tuwong tac sinh hoc va cd cac tinh
chat quang hoc va dién tur dac biét, didu nay theo
c4c tai liéu tham khao cho biét do hiéu ung kich
thude lugng tir (“quantum-sized effect”) tao nén,
dang thu hit nhidu nha khoa hoc trong va ngoai
nudc trong viée dua cac hat nano ndy tng dung
trong cac linh vyc y sinh hoc nhu chan doan, cam
bién, 1am sang [1-5].

Van dé ma céac nha khoa hoc dang quan tim
la tao ra c&c hat nano vang c6 kich thuéc nho,
phan b kich thuéc ddng déu va dap ang yéu cau
trong viéc gan két véi cac phan tir sinh hoc nham

trién khai tng dung céc hat nano nay vao céc linh
vuc khac nhau dic biét (tng dung trong viéc lam
ting do nhay trong cam bién sinh hoc sir dung
linh kién vi can tinh thé thach anh (QCM) trong
phét hién cac vi khuan doc hai va cac muc dich
khéc trong y sinh [6-7]. Phuong phéap phén tich
nay so vai cac phuong phap phén tich sinh hoc
thong thuong nhu dém té bao trén kinh hién vi,
dém khuan lac trén dia thach, dau do enzym,
ELISA, kit chuan PCR c6 cac uu diém nhu: phat
hién vi khuan & nong do thap, thoi gian thir
nghiém nhanh va chinh xac [8].
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Hién nay tai Viét Nam, vin d& an toan vé
sinh thuc pham la vin d& hét sc quan trong va
can thiét vi anh huong dén truc tiép dén suc khoe
con ngudi ma con gay thiét hai vé kinh té, la
ganh nang cho gia dinh va xa hoi. Theo thong ké
cta Cuc An Toan Thuc Pham — B Y Té Viét
Nam, hon 5.500 ngudi ngd doc thyc pham nim
2012 ¢ Viét Nam. C6 nhiéu nguyén nhan khéc
nhau gy ra ngd doc thuc pham, trong d6 nguyén
nhan do & nhidm vi sinh vat chiém ti 1& kha cao.
Mot trong nhiing vi sinh vat gay bénh dugc cha y
nhiéu nhét Ia E. coli 0157 vi la nguyén nhan gay
ra cac bénh tiéu chay ning, nhiém trang huyét,
nhiém trung tiét niéu va viém mang nio tré so
sinh [9-10].

Trong cdng viéc hién tai, ching t6i tién hanh
ché tao hat nano vang bing phuong phap don
gian nhat dung NasCt khir HAuCl,.3H,0 [11]
dudi sy gia nhiét bang bép tir. Bén canh do, kha
ning gan két cac hat nano vang sau khi ché tao ra
v6i khang thé khang vi khuan E. coli 0157 duoc
danh gia bang phd hap thu (UV-Vis) va kinh hién
vi truyén qua (TEM).

VAT LIEU VA PHUONG PHAP
Nguyén vt liéu va héa chét

Cac hoa chit cho qua trinh thuc nghiém bao
gém: Mudi Sodium citrate (NazCgHsO7; do tinh
khiét 99%) do Trung Quéc san xuit voi do tinh
khiét 99%, Axit chloroauric (HAuCl,.3H,0; d6
tinh khiét 99%), Nugc khir ion (DI water; do tinh
khiét 100%), Dung dich PBS (PH = 7,2) duoc
cung cap boi hang Sigma-Aldrich — Bac. Khang
thé don dong (IgM) tir chudt khang khang
nguyén K99 pilus trén vi khuan E. coli 0157 (sc-
57711) dwoc cung cip tir hdng Santa Cruz
Biotechnoloy-My do dai ly céng ty Biorad-My
tai Viét Nam nhap hang.

Phwong phap ché tao
Téng hop dung dich nano vang

L4y 1ml dung dich HAUCI, ndng d6 5.10° M

cho vao 18 ml nu6c DI, khudy manh va gia nhiét

& nhiét dd 100°C cho dén khi dung dich nay bat
dau s6i. Tién hanh tiép tuc cho dung dich NasCt
VGi cac nong d¢ thay doi trong khoang 0,5-1%
(w/v) vao dung dich dang khudy. Sau mot
khoang thoi gian phan ung c6 su chuyén mau
sang mau do ddm, day chinh la mau cua dung
dich hat nano vang. Sau d6 tat gia nhiét, khuiy
binh thuong chd dung dich ngudi vé nhiét do
phong. Thém nudc vao cho du 20 ml. Mau ché
tao ra duoc boc bang giay bac va cho vao tu lanh
& 4°C.
Gin két cac hat nano vang véi khang thé
khang vi khuén E. coli 0157

L4y 0,2ml dung dich nano vang véi nong do
25 uM cho vao trong mot dng dung khéng thé
khang E. coli 0157:H7 voi thé tich 0,1 ml va
nong do6 giam tir 25uM dén 10 pM, lic nhe
khoang 30 phit, dé trong bong t6i, & nhiét do 4°C
khoang 8-16h. Sau do, dung dich dugc di quay li
tam lanh 15000 rpm trong 30 phat, liy két taa
mau d6 cho vao trong dung dich PBS
(Cw=0,1M), li tam lai roi loc lay két taa do hoa
tan vao trong dung dich PBS (Cy=0,1M). Tét ca
quy trinh géan két khang thé Ién hat nano Au dugc
thuc hién trong ta vo tring ¢ Phong thi nghiém vi
sinh thugc truong DPai hoc Khoa hoc Ty nhién —
Pai hoc Quéc gia Thanh phé H5 Chi Minh. Céc
dung dich nano vang sau khi gin khang thé s&
dugc bao quan trong mdi truong vO trung véi
nhiét do la 4°C.
Cac ky thudt phan tich

Cac mau dung dich nano vang ché tao ra va
c4c mau gan két gitra hat nano vang véi khang
thé khang E. coli 0157 dugc phan tich bang pho
UV-Vis trén hé¢ may Cary 100 Conc cta héang
Varian tai Phong thi nghiém ban dan thugc Khu
cdng nghé cao Thanh phd H6 Chi Minh (SHTP).
Kich thuéc va hinh dang cua hat nano vang ciing
nhu miu gin két duoc do bang thiét bi kinh hién
vi truyén qua (TEM cua hing JEM model 1400,
100kV).
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KET QUA VA BIEN LUAN

Téng hop hat nano vang

phan ing téng hop dwoc ¢b dinh. Toan bo cac
thong s6 va hinh anh cia qua trinh phan ung
duoc trinh bay ¢ Bang 1 va Hinh 1.

Nhim xac dinh sy anh huéng cua chéat khi
dén kich thuéc hat nano vang, nong do chat khir
NazCt duoc thay dbi tir 0,5 dén 1% (w/v) cho qué
trinh téng hop, cac thdng sé khac cua qué trinh

Bang 1. Thanh phf?ln va diéu kién ché tao cac dung dich Nano Au

M Dd HAUCI, | Dd NasCgHsO- H,0 Toc d6 khudy | Nhiét do Thoi
(M) (%) (ml) (rpm) (’C) gian (h)
220901 5.10° 0,5 18 550 100 3
220902 5.10° 0,6 18 550 100 3
230901 5.10° 0,8 18 550 100 3
230902 5.10° 1 18 550 100 3

-

Hinh 1. Sy thay d6i méu séc ctia dung dich Nano Au

Céc két qua phd hip thy UV-Vis
ctia qué trinh tong hop hat nano vang
dugc phéan tich ¢ Hinh 2. Bén canh
d6, két qua kich thuéc va hinh dang
cua hat nano vang dugc xac dinh
bang hinh TEM duoc trinh bay &
Hinh 3.

Tir hinh dang phé UV-Vis cia
cac dung dich nano vang dwogc ché
tao ra vai cac nong do chat khir khac
nhau (Hinh 2) cho thiy cac dung
dich nano vang di dugc ché tao

0.4 thanh cong do c6 budc song hap thy
. - cuc dai dao dong tir 521-525 nm
03l Toon0n [12]. Ngoai ra, véi cac két qua chup
i anh TEM cac mau dung dich nano
0ok vang & Hinh 3 da chitng minh hinh
Abs Na dang cac hat nano vang cé dang hinh
X cau véi do dong déu cao va kich
1T thudc hat nano vang dao dong tur 14

i dén 18 nm.

gOO 400 500 600 700 ’ 800

Wawelength [nm]

Hinh 2. Phd ha"{p thy UV-Vis cua céc dung dich Nano Au da didu ché
dugc vadi cac nong do chat khir khac nhau
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Duya vao su thay dbi bugc séng hap thu cuc
dai ctia phd UV-Vis (Hinh 2) tir 521 nm tang 1én
525 nm va kich thirc hat nano vang (Hinh 3) tang
Ién tir 14 nm dén 18 nm da cho thiy khi ting
nong d¢ chit khir din dén tang kich thuéc hat
nano vang. Diéu nay c6 thé giai thich tir co ché
cia qua trinh tao ra hat keo nano vang bang
phuong phap héa hoc str dung chit khir NasCt
trai qua 3 giai doan lién tiép cho qué trinh hinh
thanh hat keo nano vang bao gém: tao mam, keo
tu va hinh thanh hinh dang hat nano vang [13,
14]. Giai doan ban dau cua phan tng, cac hat co
ban nano vang duoc hinh thanh tir cdc mam tinh
thé dé tir do hinh thanh 1én cic hat keo nano

vang. Sau qué trinh tao man, c4c hat co ban nano
vang két tu lai voi nhau nho lyc hat Van Der
Waals. Giai doan cudi cing phan tng, hinh dang
cau cua cac hat nano vang dugc hinh thanh tir
qua trinh két tu lai bai hién tuong lin chiém
Ostwald ripening cua cac hat co ban nano vang
[15]. Chinh lyc diy cua ion khir NagCt lam day
nhanh qué trinh hinh thanh nhiéu cac hat co ban
nano vang dan dén lam ting qué trinh két tu va
6n dinh bé mat hat nano vang. Pay chinh 13
nguyén nhan lam ting kich thu6c va dat nhanh
trang thai 6n dinh cua dung dich nano vang [15].
Giin két khdng thé khang vi khudn E. coli 0157
Ién trén hat nano vang

Bang 2. Thanh phan cac dung dich nano vang gin két khang thé khang vi khuan E. coli 0157:H7

3 Mau
Thanh phan
GNPS DNAO01 DNAO02 DNAO03 DNAO04
Nano vang (uM) 25 25 25 25
Khang thé vi khuan E. coli
0157:H7 0 20 15 10
(nM)

Nham xac dinh kha nang gin két gitra khang
thé khang khéang vi khuan E. coli O157 véi hat
nano vang, ndng d6 khang thé dugc cho thay ddi
theo nhu Bang 2. Cac két qua phdé UV-Vis cua

Abs 1

200 ) 400

dung dich nano vang sau khi gin két véi khang
thé khang vi khuan E. coli 0157 duoc trinh bay
G Hinh 4.

2R E

S00 LEi ] P i

Wanaslength [nm)

Hinh 4. Phé UV-Vis c4c dung dich nano vang di gin két khang thé khang vi khuén E. coli 0157
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Hinh 5. Dung dich nano vang gin két khang thé vi
khuan E. coli 0157

Hinh 4 1a két qua do phd hap thu UV-Vis caa
dung dich nano vang da gan két khang thé khang
vi khuan E. coli 0157 va dung dich nano vang
chua gin két khang thé. Trén dd thi xuat hién
dinh hap thu tai buéc séng 260 nm, day la dinh
hip thu dic trung ctia khang thé vi khuan E. coli
0157. Ngoai ra con c¢6 dinh hip thu cua dung
dich nano vang da gan két & 529 nm, nhung cac
dinh nay thap hon, rong hon va bi dich vé phia
phai khoang 5 nm so véi miu khdng gin két
khang thé [16]. Piéu d6 chung to cac khang thé
da gan 1én trén bé mat cia cac hat nano vang.
Dua trén db thi ta thiy chiéu cao cua dinh hap thu
& 529 nm thay d6i khi ti 1¢ ndng do gira dung
dich nano vang va khang thé khang vi khuan E.
coli 0157 thay ddi. Ti 1 ndy cang ting thi dinh
hip thu cang thap va khi dat ti I¢ 1:1 thi khong

100,022y

con xuét hién dinh nay. Didu nay la do ti I¢ ndng
d6 khang thé 16n hon rat nhiéu so véi luong hat
nano vang, nén céc khang thé bao pha gan nhu
hoan toan bé mat cua hat nano vang lam cho dinh
hip thu dic trung cta hat nano vang khong xuat
hién trén phd. Tét ca dugc chimg minh qua hinh
TEM duoc chup bsi 2 miu DNAOL va DNAO2
nhu trinh bay & Hinh 5.

KET LUAN

Trong bai bdo nay, dung dich nano vang da
duoc ché tao thanh cdng véi dang hinh cau, kinh
thudc hat nano vang dao dong tir 10-20 nm bing
phuong phap khtr héa hoc véi viéc st dung chat
khir mudi sodium citrate va gia nhiét théng
thuong. Bén canh d6, chiing t6i da thanh cong
trong viéc gan két khang thé khang vi khuéan E.
coli 0157 1én hat nano vang. Diéu nay da dugc
chting minh théng qua céc hinh TEM (Hinh 5) va
cac két qua tir phd hap thu UV-Vis khao sat su
gan két khang thé khang vi khuan E. coli 0157
I&n hat nano vang véi sy xuit hién dinh hip thu
tai budc séng 260 nmn cua khang thé khang vi
khuan E. coli 0157 va dinh hap thu cua hat nano
vang sau khi gan khang thé tai buéc séng 529
nm. Dinh hip thy cua dung dich nano vang da
gan két khang thé c6 hinh dang thap hon, rong
hon va bi dich v& phia phai khoang 5 nm so véi
mau dung dich nano vang khong gin két khang
thé khang vi khuan E. coli O157.
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Study on synthesis of colloidal gold
nanoparticles and preparation of anti-
E. coli O157 monoclonal antibody
conjugated nanoparticles
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ABSTRACT

The present paper describes the
preparation of colloidal gold nanoparticles
by a chemical reduction method, using some
chemical compounds such as sodium citrate
(Na3cCt), chloroauric acid (HAuCl,.3H,0) and
anti-E. coli 0157 monoclonal antibody-
conjugated gold nanoparticles. The
nanoparticles were characterized by several
techniques including Ultraviolet and Visible
Absorption Spectroscopy (UV-Vis),

Transmission Electron Microscopy (TEM).
The UV-Vis confirmed that the concentration
of Na3Ct has a major effect on the size of
the synthesized gold nanoparticles, and
TEM images showed that the size of gold
particles is in the range of 10-20 nm. In
addition, the binding of the antibody-gold
conjugates to E. coli O157 was also
investigated using the same characterization
means.

Keywords: Gold nanoparticles, antibody, pathogen detection, E. coli O157.
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