CONG NGHE

NGHIEN CUU TONG HOP DUNG DICH HAT NANO BAC
SU DUNG TAC NHAN KHU BUONG GLUCOZO VA NaBH,

STUDY ON THE SYNTHESIS OF SILVER NANOPARTICLES SOLUTION

WITH REDUCING AGENTS OF GLUCOSE AND NaBH,

TOM TAT

Nhom tac gia dé tién hanh nghién cltu tong hop nano bac st dung tac nhan
khir 12 dwdng glucozo va NaBH,, khao sat qua trinh tong hop dong thoi ¢a hai tac
nhan khi:. Khao sat céc yéu t6 anh hudng dén kha nang tong hop nano bac nhu
nong dd AgNO,, nong do dung dich NH,, ndng d6 va lugng tac nhan khi voi két
qua nhu sau: D4 ché tao duoc nano bac phan tan bén viing trong moi treong
nwéc véi cac diéu kién thich hop cho phan ng la: tac nhan khir 1a drong glucose
(1g), 3ml NaBH,10°*M:; chét chdng co cum la PVA & ndng dd 8,89/100ml; Nong do
dung dich AgNO, la 0,4M; dung dich NH,0H 0,4M; Phan &ng dugc thuc hién @
nhiét d6 phong, hoan thanh sau 7 gi. Kich thude hat nano bac thu dugc dao
d6ng trong khoang 10-20nm. Phén tan thanh cdng nano bac trong PVA.

P4 tién hanh thi kha néng diét khuan, ndm clia dung dich nano bac nhén
théy rdng kha nang diét khuan clia dung dich nano bac rat t6t. Tl céc két qua
nghién ctiu cho théy diéu kién tong hop tdi wu, cho kich thiréc hat nano dong thoi
06 kha nang t6ng hop dé dang, dat két qua cao.

Tir khéa: Nano bac, tac nhan khir glucozo, NaBH,.

ABSTRACT

We have synthesized silver nanoparticles using glucose and NaBH, reducing
agents, investigating the simultaneous synthesis of both reducing agents.
Investigation of factors affecting the synthesis of silver nanoparticles such as
AgNO, concentration, NH, concentration, concentration and amount of reducing
agent. The results are as follows; Made silver nanoparticle dispersible in water.
The appropriate conditions for the reaction are; reducing agent is glucose (1g),
NaBH, 10°M; Regoup agent is PVA at a concentration of 8.8g/100ml; The
concentration of AgNO, was 0.4M; NH,OH 0.4M; The reaction is carried out at
room temperature, completed after 7 hours. The size of the silver nanoparticles
varies between 10-20 nm. Successfully dispersed silver nanoparticles in PVA.

Bacterial and fungal antifungal activity of silver nanoparticles has been
found to be very effective in sterilizing the bacteria. Research results show that
optimal conditions for nanoparticle size are simultaneously able to synthesize
easily, resulting in high results.

Keywords: Silver nanoparticles, glucose, NaBH,.
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Nguyén Thé Hiru'", Tran Quang Hai*, Nguyén Van Manh?,

Nguyén Brc Hai?, Vi Tién Viét?

1. MO PAU

Tir lau, nguoi ta da biét dén tac dung khang khuan manh
cla bac. Hau nhu tat ca cac do dung sinh hoat hang ngay
nhuv thia, dlia, chén, bat, noi... déu dwoc lam tr bac hoac
trang bac. Diéu nay cho thay kha nang diét khuan clia bac rat
tét. Mac du cé tac dung tuyét voi & trén, nhwng né khdng
dwoc sir dung réng rai vi cac do dung sinh hoat nay dwgc lam
bang bac nguyén khéi sé rét tén kém. Ngay nay vai su ra doi
va phat trién clia cdng nghé nano, con nguoi da ché tao ra
bac & kich thuéc nano. biéu nay da lam tang kha nang ting
dung clia bac trong doi séng. O kich thuéc nano nhung bac
van thé hién t6t tinh khang khun vén co clia né ma khong
gay anh huéng téi con nguoi va méi trvong [1,2].

Mot s6 tac gid nhu F.M. Gutierrez da st dung cac tac
nhan héa hoc dé khir ion bac thanh kim loai [7]. D€ cac hat
phan tan tét trong dung moéi ma khéng bi két tu thanh
dam, nguoi ta st dung phuong phap tinh dién dé lam cho
bé mét cac hat nano co6 cung dién tich va day nhau hoac
dung phurong phap bao boc bang chat chéng co cum [6].
Céc hat nano tao thanh bang phwong phap nay cé kich
thuéce tir 10nm dén 100nm [3,7].

Téac gia H.Jiang dung séng dién tir nang lvgng cao nhu
tia gamma, tia t& ngoai, tia laser,... khir ion bac thanh kim
loai. Du6i tac dung clia séng dién tir, c6 nhiéu qua trinh
bién d6i clia dung moi va cac phu gia trong dung méi dé
sinh ra cac goc héa hoc ¢6 tac dung khir ion thanh kim loai
[5,8]. Ngoai ra c6 thé str dung phuong phap dién phan két
hop véi siéu am dé tao hat nano [9], hodc dung vi khuén
lam tac nhan khr ion kim loai [4].

Trong bai b&o nay, chiing t6i st dung két hop chéat khir
yéu glucose va NaBH, dé thu duoc phan tir nano bac co
kich thuéc nanomet.

2. THUC NGHIEM
2.1. Héa chat, thiét bi

Céac hoa chat cé ngudn goc Trung Qudc gom: AgNO,
99,8%, Dung dich NH,OH, C¢H,,Os (dwing glucose), PVA
(Polyvinyl alcohol); NaBH,.

Kinh thudc hat dwgc chup trén may kinh hién vi dién ti
truyén qua (TEM, JEM1010-JECL) tich hgp CCD camera tai
Vién Vé sinh Dich té Trung vong.
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2.2. Phrong phap ché tao hat nano bac

Dung dich nano bac duoc ché tao bang ky thuat khir
héa hoc véi chat khir glucose va NaBH, véi chat chéng co
cum PVA. Lay lvong PVA can dung cho vao 100ml nuwéc va
khudy déu trén may khudy tir trong 2 gi¢ & nhiét dé phong
dé tao ra dung dich c6 dd nhdt cao. Cho tir tir dung dich
AgNO; c6 ndng do can khao sat vao dung dich PVA, qua
trinh cho vao két hgp véi khudy déu trén may khudy tir 2
git’ dé tao dung dich déng nhét. Ldy 1,00g duvong glucose
hoa tan hoan toan vao 10ml nuwéc cét sau dé cho tir tir vao
hon hop 2 dung dich PVA va AgNO, da khudy déu trén may
khudy tlr treéc dé thuc hién phan tng khir (qua trinh vira
cho vlra khudy déu). Sau khi cho xong khudy ti€p trong 2
gi0. Két thuc qua trinh trén, st dung dung dich NH,OH c6
ndng do khao sat, nha tir tir vao hdn hop trén dé diéu chinh
pH vé khoang 7-8.

Dé qua trinh khir t6t hon can thém véi chat khir NaBH,,
Pha dung dich NaBH, 10°M, r6i nho 3ml dung dich tir tir
vao hon hop dung dich trén (qué trinh can khudy déu).
Phan ¢ng kh&r duoc thwc hién & nhiét do6 phong trong
khoang 7 gio.

3. KET QUA VA THAO LUAN
3.1. Nghién ctru cac yéu t6 anh hwédng dén qua trinh
tong hop nano bac

3.1.1. Nghién ctru &nh hwéng ctla chat chéng co cum

Khao sat lan lugt 8g; 8,8g; 9,6g chat chéng co cum PVA
vao 100ml nuwéc va khudy déu trén may khudy tir trong 2
gio & nhiét do phong roi cho tir tir 5ml dung dich AgNO,
0,4M khudy déu trong 2 gi¢’ dé tao dung dich ddng nhat,
sau dé cho tir tir dung dich duong glucose (1g) vao va ti€p
tuc khuay trong 2 gio, tiép theo cho ttr tir dung dich NH,OH
0,4M dé diéu chinh pH vé khoang 7-8, tiép tuc cho tir tir
3ml dung dich NaBH, 10°M dé kh*r & nhiét dd phong
khodng 7 gio. Két qua thu dugc & bang 1 phan anh sy anh
huéng clia chat hoat dong bé mat t¢i viéc tao thanh hat
nano bac.

Bang 1. Anh hudng clia lvong PVA dén viéc tao thanh nano bac

ong do (g/ml)
) . 8/100 8,8/100 9,6/100
Tinh chat
Mau s&c X&m xanh Xamnau | Xamden
Quan satphan tan Khongdong déu | Dongdéu | Bongdeu
D0 6n dinh Cocumhatnanobac | Ondinh | Ondinh

Tl bang 1 cho thay, chat chéng co cum PVA cé kha
nang bao boc cac hat nano bac tao thanh. o} noéng doé 8/100
(9/ml) khd nang phan tan khéng doéng déu, cac hat nano
bac bi co cum. &' ndng d6 8,8/100 (g/ml) va 9,6/100 (g/ml)
kha ndng phan tan tot hon va én dinh hon.

Nong dd chéat chéng co cum PVA cang cao kha nang
phan tan cac hat nano bac cang t6t. Khi néng doé PVA nhé
kha nang phan tan hoan toan hat nano bac kém nén dan
dén s co cum, tao cum hat nano bac khi dwoc tao ra. Khi
nong doé PVA vira dl c¢6 kha nang phan tan tét hon, tir dé

dan dén kich thuéc hat nano duoc tao ra sé nhd hon nén sy
phéan bd tét hon. Tir két qua khao sat trén chon ndng dé PVA
thich hop 12 8,8/100 (g/ml) dé dam bao t6t viéc phan tan.
3.1.2. Nghién ctru anh hwéng ctia dung dich NH,OH
Dung dich nano bac duwgc tao ra tuong ty cac buéc khao
sat & trén, chat chéng co cum PVA 8,8/100 (g/ml), 5ml dung
dich AgNO, 0,4M, v6i chat khir dwong glucose 1g va 3mi
NaBH, 10°*M. Khao sat lan luvot ndng do NH,OH 0,2M; 0,4M;
0,6M; 0,8M; 1M, thoi gian khudy & nhiét do phong khoang 7
gi0. K&t qua khao sat thu dugc & bang 2.
Bang 2. Anh hudng ctia dung dich NH, téi kich thugc hat
dng do (M) 0,2 0,4 0,6 0,8 1
Tinh chat

Kich thuéc hat
nano hac (nm)

Legngit | 10-20 | 20-30 | 30-50 | 50-100

Chward

Tl bang 2 cho thdy NH,OH & ndng dd 0,2M hat nano
bac tao ra it va chua rd kich thuéc. & 0,4M hat nano bac
duwoc tao ra cé kich thuéc tir 10-20nm (hinh 1a). Nong do tr
0,6-1M hat nano bac duoc tao ra cé kich thuwédc tlr 20-100nm
(hinh 1b).

20 nm

HvV=80.0kV

Direct Mag: 100000x
EMLab-NIHE

Print Mag: 208000x @ 51 mm
2:38:23 p 102417
TEM Mode: Imaging

a) Anh TEM s&t dung NH,OH 0,4M

-
A

Tung - Nano Ag-005

Print Mag: 80400x @ 51 mm
2:41:52 p 10-24/17

TEM Mode: Imaging

100 nm

HV=80.0kV
Direct Mag: 40000x
EMLab-NIHE

b) Anh TEM sit dung NH,OH 1M
Hinh 1. Anh TEM ctia méu nano bac & c&c nong do NH,0H khac nhau
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T két qua khdo sat, lwva chon ndng d6 NH,OH thich hop Qua thuyc nghiém cho thay, khi nong dé AgNO, cang
12 0,4M dé thuc hién cho nghién ctu ti€p theo. thap kich thuéc cac hat nano bac cang nhd. O néng do
3.1.3. Nghién ctu anh hudng clia ndng dd AgNO, phan tng cao, keo nano bac c6 mau vang - do. Vi cac hé

keo c¢6 nong do AgNO,; nhé anh hudng clia ndng do t6i
kich thuéc hat 1a khong ré rang, keo bac sau phan ting khir
hoan toan dong nhat va khéng c6 két tda. Hinh 2 la anh
TEM clia mau nano bac & cac ndng dd AgNO, 0,M va 1M.

Dung dich nano bac duwgc tao ra tuong ty cac buéc khao
sat & trén véi ndng dd PVA 8,8g trong 100ml, khao sat véi
3ml néng dd AgNO; lan lvot 0,2M; 0,4M; 0,6M; 0,8M; 1M,
chat khir dwong glucose 1g va 3ml NaBH, 10°M, dung dich

NH,OH 04M dé diu chinh pH vé khoang 7-8, thoi gian _ TU két qua khdo sat Iva chon ndng do AgNO; 0.4M dé
khudy & nhiét do phong khoang 7 gio. Két qua thu duoc ¢ tién hanh thi nghiém tiép theo.
bang 3. 3.1.4. Nghién cru &nh hwéng ctla tac nhan khir
Bang 3. Anh hudng clia nong dd AgNO, dén kich thurge hat Khao sat tac nhan khtr lan lvot la dudng glucose 1g, 3ml
3 A . .~ N s .
ong do)| 0,2 04 06 08 1 NaBH, 10°M va két hgp gilta duong glucose 1g voi 3mi

NaBH, 10*M. Cho 8,8g PVA vao 100ml nuéc, khudy déu trén

Tinh chét may khudy tir trong 2 gi® & nhiét do phong. Cho tir tir 5ml
Kich thwéc  hat |Hattaora| 10-20 20-40 | 40-60 | 60-100 | dung dich AgNO; 0,4M khudy déu trong 2 gio dé tao dung
nano bac (nm) rat it dich dong nhat, sau d6 cho tir tlr cac dung dich chira tac
Do phan bo kich |Hattaora| Phantdn | Phantén | Cocum | Cocum | Mha@n khir vao va tiép tuc khudy trong 2 gio, tiép theo cho
thuréc hat ritit | dongdeu | dong déu twr tr dung dich NH; 0,4M dé diéu chinh pH vé khoang 7-8
— - - - dé khr & nhiét dd phong khoang 7 gio.
Mau sac Xanh | Xanhxa&m | Xanh Vang | Vang I bz 2 Ay 2 ) S
<A vang sing | sang Két qua thu dugc & bang 4 phan &nh &nh hwdng clia tac
— — . — — — nhan khir t&i viéc tao thanh hat nano bac.
Do on dinh Khoéngon| Ondinh | Ondinh | Ondinh | Ondinh \ ; i e
dinh Bang 4. Anh hudng cla t&c nhan khi
Chat | Glucose NaBH, Glucose két
Tinh chat hop NaBH,
Mau sic Vangsang | Naudo P4 vang
T6c d6 phan (g Cham Nhanh Kha nhanh
Kich thudc hat Nho Kha nhd Nho
Poondinhclahékeo | Ondinh On dinh On dinh

St dung chat khtr duy nhéat la dwong glucose tao ra san
pham dat tiéu chuin xong thoi gian khir va téc do khir
cham va khtr khéng hoan toan. Khi st dung duy nhat chat
khr NaBH, c6 téc do khir nhanh nhung kich thuéc hat I6n

Y

R ‘ hon khi diing glucose va do qua trinh khit dién ra rat nhanh
o Dl EY?ZL);O::Q: Loo000x nén hat nano dwoc sinh ra cé kich thuéc khéng dong déu,
EMLab-NIHE Ién hon so véi sdn pham dung chat khi glucose. Khi két
a) Anh TEM siz dung AgNO, 0,4M hop hai chat khir tao dwoc hiéu qua t6t hon, qua trinh khir
;s triét dé hon, té¢ dé nhanh hon, kich thude hat phi hop. Tt
& két qud khdo sat lya chon tac nhan phu hop: két hop
. . ‘ dwong glucose 1g va 3ml NaBH, 10°M d€ tao ra hat nano
. * bac c6 kich thuéc phu hop, tée do khir phu hop.

Print Mag: 39800x @ 51 mm 100 nm
2:45:56 p 10-21-17 HV=80.0kV
TEM Mode: Imaging Direct Mag: 20000x

EMLab-NIHE
Tng — Nano Ag-008
Print Mag: 125000x @ 51 mm

b) Anh TEM sit dung AgNO, 1M
Hinh 2. Anh TEM ctia mé&u nano bac & c&c nong do AGNO, khéc nhau TRM Mods: Tmaging Direct Mag: 600005

EMLab-NIHE
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20 nm
HV=80.0kV

Direct Mag: 100000x
EMLab-NIHE

Print Mag: 208000x @ 51 mm
2:39:13 p 102417
TEM Mode: Imaging

Hinh 3. K&t qua chup TEM mau t6i uu da chon

Hinh 3 chi ra két qua chup TEM mau t8i vu duoc lya
chon tr qua trinh khao sat (dung dich c6 néng dé6 AgNO,
0,4M, PVA (8,89/100ml), glucose (1g) v&i 3ml NaBH, 10°M,
dung dich NH,OH 0,4M va thoi gian khi 7).

Qua anh TEM (hinh 3) cho thay hat nano bac c6 kich
thudc tlr 10 - 20nm. C6 thé nhan thay cac hat nano phan bo
dong déu, kich thuéc hat déng déu, khéng bi co cum.

3.2. Khao sat kha nang diét khuan

Tir nano bac téng hop dugc chiing t6i da tién hanh thiy
hoat tinh diét khudn cia ca&c mau chéat voi ndng do khac
nhau trén cac chiing khuan: Vi khuan Gram(-) Enterobacter,
Escherichia coli ATCC 25922 (EC), Salmonella typhi DT 220
(Sal). Vi khuan Gram(+): Staphylococcus epidermidis,
Staphylococcus aureus ATCC 1128 (Sta). Két qua thu duoc
trén hinh 4 va bang 5.

Hinh 4. Hinh anh dfa thach cia nano bac

Hoat tinh diét khuan clia cdc mau chat da dwoc khao sat
theo nhv céch khdo sa hoat tinh sinh hoc
véi: truc khudn Gram(-) Enterobacter, cau khuan Gram(+) S.
Epidermidis. Hau hét cac mau chat nay déu c6 kha nang
khang khuan t6t (bang 5).

Bang 5. Hoat tinh sinh hoc clia c&c méu chét

MAu chat nano Hoat tinh (dwtng kinh vong vo khuén, mm)
bac (ug/ml) Gr(+) Gr(-)
0,05 15 27
0,10 13 24
0,15 11 21
0,20 10 18
0,25 8 15

Nhu vay véi két qua thu dugc nano bac cé kha nang diét
khuén rat tot.

4. KET LUAN

Nghién cttu da téng hop dung dich hat nano bac st
dung tac nhan khtr la dudng glucose va NaBH, trong phong
thi nghiém. Ung dung kha nang diét trir vi khuan va da thu
duwoc cac két qua sau:

- B téng hop dwgc nano bac phan tan bén vitng trong
moi truong nudc véi cac diéu kién thich hop cho phan (ng
la; tAc nhan khitr dwong glucose 1g, 3ml NaBH, 10°M; chat
chéng co cum la PVA & ndng do6 8,8g/100ml; 5ml dung dich
AgNO, 0,4M; dung dich NH,OH 0,4M; Phan (ng duoc thuc
hién & nhiét d6 phong, hoan thanh sau 7 gio. Kich thuéc
hat nano bac thu dvgc dao dong trong khodng 10-20nm vi
vay qua trinh trén la hgp ly va c¢6 kha nang dugc st dung
trong thuc té. Phan tan thanh céng nano bac trong PVA.

- ba tién hanh phan tich xac dinh hinh thai, cau tric cta
nano bac bang anh TEM. Két qua thu dugc da chitng minh
kich thuéc nano (10-20nm) culia bac.

- D3 tién hanh thir kha nang diét khuan cta dung dich
hat nano bac nhan thdy rang kha nang diét khuén cla
dung dich nano bac rat tot.
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