TONG HOP NANO BAC TU DUNG DICH AgNO,
VA DICH CHIET CAY €0 BU XiT
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SYNTHESIS OF SILVER NANOPARTICLES FROM AGERATUM CONYZOIDES

EXTRACT AND AgNO, SOLUTION
This paper presents a study on synthesis of silver nanoparticles from AgNO; solution and
ageratum conyzoides extract and antibacterial activity of the material. The results show that silver
nano has been successfully synthesized from AgNO, solution and ageratum conyzoides extract.
Silver nanoparticles were characterized using UV-Vis spectroscopy, XRD, TEM. Optimal conditions
for biosynthesis of silver nanoparticles were found. Colloidal nanosilver solution exposed high
antibacterial activity againt Staphylococcus aureus and Escherichia coli bacteria.
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I. DAT VAN DE

Trong nhiéu thap ky qua, nano bac dang dudc khai thac va
phét trién rong rai trong rét nhiéu finh vuc bdi nhiing tinh chat
doc dao ciing nhu pham vi ting dung rong 1n cua vat liéu nay.

€6 nhiéu phudng phap khac nhau dé tong hgp bac
nano, gan ddy gidi khoa hoc da bat dau ap dung dinh
hu6ng ctia hoa hoc xanh trong viéc diéu ché nano bac, vdi
hai tiéu chi luon phai dam béo: vita kinh té, viia than thién
v6i moi trudng. Trong sG cac phuang phap hoa hoc xanh,
phudng phap diéu ché nano bac tif phan Ung gida tién chat
bac vdi cac vi chét hitu cd hodc chigt xudt tif thuc vat dang
ngay cang cho thdy nhiéu tiém nang va uu thé do day la
nhiing chat c6 gia thanh thap, hoat tinh héa hoc cao, quy
trinh st dung don gian va than thién véi moi trudng[1-4].

Cay co hoi thuong dudc goi 1a cay bu xit (Ageratum
conyzoides) dugc ménh danh 1a khang sinh thao dugc

tri bach bénh. Thanh phdn chinh cua cay c6 bl xit gom:
Ancaloid (Echinatin va Lycopsamine) vdi cong dung chdng
viém, khang khudn, chéng phu né, di Ung...Flavanoid
(Sinensetin, quercetin...) c0 cong dung chdng viém, Uc
ché thoai hoa sun, chdng khdi u... § Viét Nam, cay co bu
xit ¢4 dugc sit dung dé san xudt thuGe xit mi Agerhinin,
da dudc thit nghiém 1am sang tai Bénh vién Tai Mai Hong
Trung udng cho két qué rat t6t d6i véi nhing ngudi bi viem
mii. viém xoang[5]. Trén thé gidi da c6 nhiéu nghién ctu
chiing minh kha nang chdng oxi hoa, chéng ung thu, kha
nang khang viém, tinh khang khudn cua cay c6 bu xit[6].
Bai bao nay trinh bay két qua tong hdp nano bac tu
dung dich AgNO, va dich chiét cay co bu xit va thi kha
nang khang khuan ctia dung dich keo nano bac tao thanh.

IL. GIAI QUYET VAN DE

1. Nguyén li¢u va hoa chit

Cay c0 bl xit sau khi thu héi tai Xa Hoa Nhan, thanh phd
Da Nang, dudc rifa sach, loai b phén sau, bo ré, dé rao nudc.

Cac hoa chét st dung trong nghién clu gom AgNO,
(AR, 99,7%, Trung Quoc), NaOH (AR, 99%, Trung Quéc),
HNO, (AR, 70%, Trung Quac).

2. Phuwong phép nghién ciru thue nghiém

2.1. Tong hgp nano bac

Dich chiét cy co bu xit dugc thu hi bang phudng phép
chung ninh. Can 15g nguyén ligu cay ¢ bu xit cho vao

binh c4u 1.000ml dudc ndi véi hé thong dng sinh han, tiép
tuc thém vao 200ml nudc cat va chung ninh trong 20 pht
& nhiét d6 100°C. Loc bo phén ba, thu dich chiét nudc cay
¢0 bu xit.

Nho tif tif Vml dich chiét nudc cay co bu xit dudc diéu
chinh pH t6i mot gia tri xac dinh vao 20ml dung dich
AgNO, 1TmM, nhiét do phan ng dudc gid ¢6 dinh t°C, toc
d6 khudy 400 vong / phut, thi gian tao nano Ia t phut.

Dung dich nano bac sau khi tong hop dudc pha loang
5 4n bang nudc cat va dem di do UV-Vis trén may quang
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phd UV - Vis Jasco tai Khoa Hoa Trudng Dai hoc Su Pham
Da Nang.

Hat nano bac tao thanh dugc xéac dinh céac dac trung ly
hoa bang phudng phap do phd nhiéu xa tia X (XRD), do
EDX va chup anh TEM.

2.2. Khéo sat céac yéu td anh hudng 16i qua trinh tao
thanh nano bac

Céc yéu t6 khao sat bao gom: pH méi trudng; ti 16 thé
tich dich chiét; nhiét do tao nano va thdi gian tao nano.
Anh hudng cia cac yéu dudc danh gid dua trén két qua so
sanh gid tri cuc dai mat do quang cua dung dich tao thanh.

2.3. Thit kha nang khang khuan cia dung dich keo
nano bac

Dung dich keo nano bac tong hgp & diéu kién t6t nhat,
xac dinh sau khi da khao sat cac yéu t6 anh hudng, dudc

gUi di thit kh& nang khang khuan tai Phong vi sinh - Trung
tam ky thuat Tiéu chuén do luding chét lugng 2- QUATEST
2, 56 02 Ngo Quyén - Thanh phd Da Nang.

Kha ndng khang khuan cua dung dich keo nano bac
dudc xac dinh bang phudng phap duc 16 thach. Trong bai
béo nay thit hoat tinh khéng khuan Staphylococcus aureus
va Escherichia coli v6i mat do ching Staphylococcus
aureus 3,9.107 CFU/ml trén moi trudng nudi cdy Tryptic
Soy Agar, vdi mat do ching Escherichia coli 7.107 CFU/
mL trén moi trudng nudi cdy Mueller - Hinton Agar. Hoat
tinh khang khudn dugc danh gia thong qua viing dc ché:

20l (mm) = D-d

Trong d6, D: Dudng kinh vong v khudn (mm); d: dudng

kinh giéng thach (mm).

I11. KET QUA VA THAO LUAN

1. Dic trung ly héa cia vt li¢u

Két qua do UV-Vis cla dung dich dugc tao thanh tu
dung dich AgNO, va dich chiét nudc cay co bu xit dudc thé
hién trén Hinh 1.

(1)
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Hinh 1. Phé UV-Vis cia dich chiét cay bu xit (1);

dung dich tao thanh tif dung dich AgNO,vadichcliétcéybu xit (2)

Thuc nghiém cho thdy, phd UV - Vis cla mau dung
dich AgNO,-dich chiét cay bu xit xudt hign dinh hap thy
cuc dai nam trong khoang 410 - 425nm. Day la cac
dinh dng v6i plasmon cdng hudng bé mat cla nano
bac, chiing to da thu dudc dung dich nano bac tif dung
dich AgNO, va dich chiét nudc cdy bu xit. Dya vao vi tri
cyc dai mat do quang trong pho UV-Vis cla cac mau
dung dich ciing c6 thé du doan kich thudc hat nano nam
trong khoang 15 - 30nm(7].

Phé nhiéu xa tia X clla mau vat liéu tao thanh tif dung
dich AgNO, va dich chiét nudc cay co bu xit dugc thé hién
trén Hinh 2.
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Hinh 2. Phé nhiéu xa tia X (XRD) cta hat nano bac téng hop
tir dung dich AgNO, va dich chiét nudc cay co ba xit

Két qua do XRD cho thdy su hién dién cla cac hat tinh
thé nano bac hinh cdu, ¢ céc pic dac trung vdi goc 26
la 38,1 44,3% 64,5% 77,5°% 81,33° tuong Ung vGi mang
(111), (200), (220), (311), (222) cua tinh thé bac (theo
ngan hang phd JCDS card No 04-0783).

DE xac dinh thanh phan clia mau vat liéu tao thanh, tién
hanh chup phd EDX, két qué thé hién trén Hinh 3.
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Hinh 3. Phd EDX ciia hat nano bac dugc tao thanh
tif dung dich AgNO, va dich chiét cay co bu xit




Trén phd EDX ctia mau nghién cliu ngoai cac pic dac
trung cta nguyén t6 Ag con xudt hién céc pic tin hiéu yéu
ctia C va 0. Diéu nay chiing t6 bén ngoai nano bac con
¢6 cdc hgp chét hiu co bao boc vdi vai tro chat lam bén
cho hat nano.

Két qua xac dinh thanh phan nguyén t6 clia mau nano
bac dugc thé hién trong Bang 1.

Bang 1: Thanh phéan nguyén td trong hat nano bac

Nguyén to Khdi lugng (%)
Mau 1 Mau 2 Mau 3 Mau 4
Ag 88,40 83,55 84,91 83,47
C 6,37 7,65 7,87 8,90
0 5,23 8,80 7,22 7,63
Téng 100 100 100 100

Bang 1 cho thdy, thanh phan nguyén t6 cta 4 mau vat
liéu dugc 1dy ngau nhién tii mau tron cla cac mau dugc tong
hop 6 cung diéu kién kha giong nhau, chiing to vat liéu tong
hgp dudgc kha ddng nhat vé mat thanh phan hoa hoc.

Anh TEM cho thdy céc hat nano bac c6 nhiéu hinh dang
va kich thudc khac nhau. Cac hat nho cha yéu c6 dang
hinh céu, cac hat I6n hon dudc tao thanh do cac hat nho
bi két dinh vao nhau thi c6 hinh dang khong xac dinh. Mot
s0 gia tri dudng kinh thu dugc trong khoang tif 17 - 26nm.
K&t qua nay phu hap véi két qua do phd UV-Vis.

AgNO3. 10-3004
Print Mag: 208000x @ 51 mm

Hinh 4. Anh TEM méau nano bac dugc tao thanh
tif dung dich AgNO, va dich chiét nudc cay cé bu xit

Nhu vay ching to da tong hdp thanh cong dung dich
keo nano bac tif dung dich AgNO, va dich chiét cay co
bu xit.

Theo nghién c(u[8] trong thanh phédn hoa hoc clia cay
¢0 bi xit gdm cac hgp chat alkaloid, flavonoid, terpenoid,
vitamin E... Cac chét nay chifa cac nhom chiic dé bj oxi
hoa, sé khit ion Ag* thanh Ag. Cac chét hiiu cd trong thanh
phén cla dich chiét hdp phu Ién bé mat cla cac hat keo
nano bac dong vai tro 1a cac chét lam bén tu nhién gilp
cho céc hat bac khong bi keo tu[9].

20 nm

2. Khio sét cic yéu té anh hwong téi qua
trinh tao nano bac

2.1. Anh hudng ciia pH

Qué trinh t6ng hdp nano bac dudc tién hanh & diéu kién
i 18 Vi e Vagnos = 2mi/20ml; nhiét d6 phan dng: 30°C,
thdi gian tao nano la 40 phat.

Cuc dai méat do quang trén phd UV-Vis clia dung dich
nano bac tao thanh tii dich chiét cay ¢ bu xit véi pH thay
dai tir 4 + 10 dudc thé hién trén Hinh 5.
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Hinh 5. Anh hudng ctia pH dén cuc dai mat do quang
trén phd UV-Vis ctia dung dich nano bac tao thanh

Két qua khao sét cho thdy, tang pH tit 4 dén 10 cuc
dai mat do quang cua dung dich nano bac tao thanh
tang, sau do giam dan. Nhu vdy moi trudng trung tinh
(pH = 7) dudc xé&c dinh 1a phi hgp dé tong hdp nano bac
va dudc st dung cho nhiing nghién cuiu tiép theo.

2.2. Anh huéing ciia i 16 thé tich dich chiét/dung dich AgNO,

Thay doi ti g V,, sl Vaung den agnos T 1MI/20mI dén
5ml/20mli ciing lam thay déi dang ke cuc dai mat do quang
cua dung dich nano bac tao thanh (Hinh 6).

2 4
Thé tich dich chiét (mL)

Hinh 6. Anh huding cia ti 16 thé tich dich chiét/
thé tich dung dich AgNO, dén cuc dai mat do quang
trén phd UV-Vis ctia dung dich nano bac tao thanh

Hinh 6 cho thdy, ting thé tich dich chiét tir 1ml dén
5ml cuc dai méat do quang cta dung dich nano bac tao
thanh tang manh, dat gid tri cuc dai tai V = 3ml, sau dé
giam dan.
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Nhu vay, ti lg V,,, cmét/vdunq sengnos PU Op dé tong hop
nano bac la 3mi/20mi.

2.3. Anh hudng ciia nhiét do tao nano

Dé khao sét anh hudng cla nhiét do dén qud trinh tao
nano, thay ddi nhiét do dung dich phén (ing trong khoang
tlt 30°C dén 70°C.

D0 thi biéu dién sy phu thudc clia cyc dai mat d quang
trén phd UV-Vis clia dung dich nano bac tao thanh vao
nhiét d6 tao nano dugc dua ra trén Hinh 7.
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Hinh 7. Anh hudng ciia nhiét @ tao nano
dén cuc dai mat do quang cia dung dich nano bac tao thanh

Tang nhiét d6 tao nano tif 30°C+70°C cuc dai mat do
quang ting, sau d6 giam dan. O 40°C qua trinh tao nano
bac dugc xdc dinh la dién ra thuan Igi nhat.

2.4. Anh hudng ciia thai gian tao nano

Két qua khao sét anh hudng cla thdi gian phan ng dén
qué trinh tao nano bac dudc thé hién trén Hinh 8.

20 30 40 50 60 70
t(phut)

Hinh 8. Anh huéing cia thdi gian tao nano
dén cuc dai mat do quang ciia dung dich nano bac tao thanh

Hinh 8 cho thdy, thdi gian phén (ing dé tao nano bac
tir dung dich AgNO, va dich chiét cay co bi xit phu hgp
la 45 pht.

TU két qua khao sat riit ra két luan vé diéu kién phi hop
dé tao nano bac Ia:

+ pH moi tn!dng tao nano bac: 7

+ T8 Vi, s Vaguos 12 3 mL : 20m

+ Nong do dung dich nano bac: 1mM

+ Nhiét d6 tao nano bac: 40°C

+ Thdi gian tao nano bac: 45 phat
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3. Thir kha niing khang khuin cia dung
dich keo nano bac

Két qua xac dinh dudng kinh vo khudn cla dung dich
keo nano bac dudc thé hién trén Hinh 9 va Bang 2.

(2 )
Hinh 9. Dudng kinh vé khun cia dung dich keo nano bac
véi vi khudn Staphylococcus aureus (a)
va vi khuan Escherichia coli (b)

Bang 2: Két qua thif khang khudn cia dung dich keo nano bac
tao thanh tif dung dich AgNO, va dich chiét cay cé bi xit

Ching vi khudn Staphylococcus | Escherichia coli
aureus
Dudng kinh vong vo 25mm 21mm
khudn (D)
Duong kinh 16 thach (d) 5mm 5mm
20l =D-d 20mm 16mm
Két luan Chat khang Chat khang
khu&n manh | khudn trung binh

Thuc nghiém cho thdy, dung dich keo nano bac tong
hop tit dung dich AgNO, va dich chiét nudc cay cd b
xit ¢d kha néng khang duoe c& vi khudn Staphylococcus
aureus Va Vi khudn Escherichia coli nhung kha nang
khang vi khudn Staphylococcus aureus manh han.

Két qué thit khang khudn cla dung dich keo nano tu
dung dich AgNO, 1mM va dich chiét cay co bu xit trén
vi khudn Staphylococcus aureus Va Vi khuan Escherichia
coli tot hon kha nang khang khudn ctia dung dich keo nano
bac t6ng hop tif dung dich AgNO 1mM va dich chiét mot
s0 loai thyc vat khac, vi du l& dlep c4[2], la sim[3], la dao,
vo dao[4].

IV. KET LUAN

Dua vao két qua do phd UV - Vis, XRD, EDX, TEM da
chdng minh tong hgp thanh cong hat nano bac tif dung
dich AgNO, va dich chiét nudc cdy bu xit. Cac hat bac
tao thanh c6 dang hinh cdu vdi kich thudc dao dong trong
khoang 17-26nm, dugc lam bén bdi cac chat hiu cd co
trong dich chiét.

Tim dugc diéu kién phu hop dé tong hgp nano bac tu
dung dich AgNO, va dich chiét cay co bu xit 1a: pH moi



triong bang 7; 1i 16 Ve, g Viguos = 3mI : 20ml; Nong do
dung dich nano bac: 1mM; Nhiét d6 tao nano bac: 40°C;
Thai gian tao nano bac: 45 phat.

Da thi kha ndng khang khuén clia dung dich keo nano
bac va chi ra vat liéu téng hop c6 hoat tinh khang khuan
t6t véi vi khudn Staphylococcus aureus va Vi khudn
Escherichia coli. Kha nang khang khun cla dung dich
keo nano bac tao thanh tii dung dich AgNO, cta dich chiét
cay co bu xit t6t hon so véi dung dich keo nano bac tao
thanh tit dung dich AgNO, va dich chiét ciia mot s6 loai
thifc vat khac.
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Phan bién: PAO NGUYET SWONG HUYEN

HOAN NGHENH BAN POC PHE BINH BAO!
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