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Tong hop xanh Nano bac tir AgNO; va dich chiét 14 diép c4
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Tém tit: Nano bac dugc tong hop tir dich chiét 14 diép cd va AgNO; (AgNPs). Sir dung phd
UV-vis, FT-IR, SEM, TEM, XRD dé xéc dinh tinh chat héa 1y cia AgNPs. AgNPs c6 kha ning
khang khuén Bacillus subtilis, Escherichia coli, Staphylococcus epidermidis va Bacillus pumilus.
AgNPs ndng d6 1mM cho thiy c6 kha ning khang khuén Staphylococcus epidermidis cao
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1. Mé dau

Bac c6 kich thudc nano c¢6 kha nang khang
vi khuén rét tt, nén duoc Gmg dung trong nhiéu
linh vyc dac biét la trong y hoc [1, 2]. Co nhiéu
phwong phép dé tong hop nano bac nhu phuong
phdp dung cdc tic chéat khir khir héa hoc nhu,
kali bohidrua hay natri bohidrua [3-4], anilin,
ethanol, natri citrat, hydrazin, ethylen glycol,
glucozo [4], khur c6 hd tro cua Vl song [5]. Tlep
can héa hoc xanh hudéng téi tong hop cic hat
nano bac véi chat khir 1a dich chiét thuc vat
dang dugc nhiéu ngudi quan tim. Pay Ia
phuong phédp don gian, khong str dung nhiét do
cao, 4p suit, ning lugng va héa chat doc hai.
Céc hop chét hiru co ¢6 trong dich chiét tir thuc
vat s& 1a chéat khir ¢é khir ion Ag* thanh nano
Ag ddng thoi 1a chat 6n dinh tao moi trudng
phan tian dé cic AgNPs khong bi keo tu [6-7].
Dich chiét tir nhiing loai thuc vat khac nhau sé
téng hop cdc AgNPs c6 kich thudc, hoat tinh
sinh hoc rat khac nhau nhu AgNPs dugc téng hop
tr chdt khir 1a dich chiét tir qua 6t chudng
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(Capsicum annuum) c6 kich thuoe 15 nm,
khang vi khuan E.coli [8]; tong hop AgNPs tir
chét khir 1a dich chiét cua trai chanh [9] c6 kich
thuéc 2-10 nm, khdng ba chung vi khuin
Pseudomonas aeruginosa, Escherichia coli,
Staphylococcus aureus; tong hop AgNPs tir
chat khir dich chiét hoa dira (Cocos nucifera) c6
kich thuéc 22 nm khidng Klebsiella
pneumoniae, Bacillus subtilis, Pseudomonas
aeruginosa va Salmonella paratyphi. [10].
Trong nghién ctru nay chdng t6i st dung dich
chiét 14 diép c4 két hop voi mudi bac nitrat dé
téng hop cdc hat AgNPs va dong thoi khao sat
kha ning khang vi sinh vat cia né. Diép cd c6
tén khoa hoc la Houttuynia cordata, séng
nhitng noi am uét, la mot loai thuc vat cé
ngudn goc tir Pong Nam A, duoc trdng rat
nhiéu ¢ Viét Nam [11-12].

2. Thue nghiém
2.1. Téng hop nano bac tir dich chiét ld diép cd

Chon 14 diép cd tuoi, rira that sach nhidu lan
bang nudc cat va d€ khd ¢ nhiét do phong, sau
d6 xay nhuyén. Can 5 gam 14 di€p cad xay
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nhuyén cho vao 50 mL nudc cét, dun nhe khudy
déu trong 20 phut dé ly trich céc hop chét trong
l1a diép ¢4 [7]. Loc hén hop trén, thu dugc 30
mL dich chiét nu6c 14 diép cd c6 mau vang.
Dich chiét duoc bao quan ¢ nhiét d¢ phong.
Cho 2.5 mL dich chiét 14 diép cd va 47.5 mL
dung dich AgNO; ImM vao mot cbe 250 mL,
dung dich c6 mau vang nhat. Céc chira hdn hop
trén duoc dé ngoai 4nh sdng mit troi khoang 60
phiit, quan sat sy thay d6i mau sic ctia hdn hop
[7, 13]. Str dung céc phuong phap phén tich phd
FT-IR (Bruker Germany), XRD (AXS D8
Advance), SEM (JSM 7401F (JEOL) va TEM
(JEM-1400, JEOL) d xdc dinh tinh chat héa 1y
ctia AgNPs vira tong hop.

2.2. Nghién ciru kha ndng khdng khudn ciia
AgNPs

Str dung AgNPs 1 mM di tong hop dé pha
céc dung dich c¢6 néng d6 0.5 mM va 0.25 mM
nhu sau: iy 50 mL dung dich AgNPs 1 mM
pha véi 50 mL nuéc cit thu duoc dung dich
AgNPs 0.5 mM. Liy 50 mL dung dich AgNPs
0.5 mM pha véi 50 mL nuéc cit thu duoc dung
dich AgNPs 0.25 mM. Céac dung dich AgNPs
c6 nong do6 tuong tmg trén thuc hién kha ning
khang vi khuan bang phuong phdp phéan tin
giéng (Well diffusion method) trén 9 loai vi
khudn 12 Escherichia coli, Bacillus
megaterium, Staphylococcus aureus, Bacillus
subtilis, Bacillus cereus, Proteus cereus,
Bacillus pumilus, Staphylococcus epidermidis
va Salmonella typhimurium. St dyng 40 pL
AgNPs c6 nong do lan luot 1a 1, 0.5 va 0.25

Hinh 1. Mau séc cua dich chiét 14 diép c4 (a), dich chiét 14 diép c4

va AgNO; sau khi phoi néng (b).

mM va mau dbi ching 12 thube Penicillin ndng
dd 1 mM. Thoi gian 0 mau trong 24 gid & nhiét
do 37°C. Sau d6 xdc dinh duong kinh vong vo
khuén. Mdi thi nghiém duogc ldp lai 2 1an va lay
gid tri trung binh cta duong kinh trc ché (vong
vO khuén).

3. Két qua va thao luan
3.1. Tinh chdt héa ly ciia AgNPs

Quan sit mau sic (hinh la) va phd UV-vis
(hinh 2a) cta dich chiét 14 diép cho thy dich
chiét c6 mau vang nhat va khong c6 peak cuc
dai trong viing 300-700 nm. Mau séc (hinh 1b)
va pho UV- vis (hinh 2b) dich chiét 14 diép ca
va AgNO; sau khi phoi ning khoang 60 phut
cho thiy hdn hop c6 sy thay d6i mau séc o rét
tir mau vang nhat chuyén sang mau niu den,
ddng thoi phd UV-vis xuat hién peak c6 budc
séng cuc dai 1a 445nm déc trung cua Ag. Vi
vay c6 thé két luan ching t6i dd tong hop duoc
AgNPs, két qua nay phi hop véi cic nghién
ctru trude day [6-8]. Cac hat AgNPs tao thanh
s& gdy cong hudng voi tan sb trong vung UV-
vis (cong huong plasmon bé mat) dan dén sy
thay d6i mau sic ciia dung dich, ddng thoi hap
thu budc séng cuc dai trong ving d6. SO lwong
va vi tri ctia ddy plasmon phu thudc chii yéu
vao kich thudc va hinh thdi cua hat AgNPs.
Trong d6, dinh hip thu tai vi tri khoang 445 nm
ung voi dinh cong hudng plasmon cia hat nano
Ag dang hinh cau.

o Abs o

Hinh 2. Phd UV-vis cta dich chiét 14
diép c4 (a), hdn hop dich chiét 14 diép
céd va AgNOj sau khi phoi nang (b).
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Phé FT-IR (hinh 3), x4c dinh s ¢6 mit cua
céc nhém chic trong dich chiét sau khi tuong
tdc voi cdc ion Ag, gém cac peak (A jaxs cm):
3450 (-O-H), 2112 (-C=C-), 1634 (-C=0,
amid). Tir ddy, c6 thé két luan rang trong dich
chiét 14 diép ca c6 mot s6 nhém churc dac trung
nhu ruou, amid, cac hydrocacbon béo khong no
c6 nbi 3 ankyn. Theo nghién ctru [12] Icic
nh6ém chure déc trung trong thanh phan héa hoc
cia diép cd bao gdm cua cdc hop chat
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Hinh 3. Pho FT-IR ciia AgNPs.

Nhi€u xa tia X xdc dinh cdu trdc tinh thé
ctia mau AgNPs ¢ 3 peak véi cdc gid tri 20 1an
luot 12 38°, 44° va 64°, twong tmg v6i céc hing
so mang lan Iuot 1a (1 10) (200) va (220) 1a hang
50 mang cua tinh thé Ag. Piéu d6 chimg to
trong mau tong hop tir dung dich AgNO; va
dich chiét 14 diép cd di hinh thanh tinh thé Ag
voi mang tinh thé FCC [4,10]. Tir két qua nhiéu
xa tia X, sir dung cong thitc Scherrer c6 thé tinh
dugc kich thudc tinh thé AgNPs tuwong tng

flavonoid, tinh dau g(‘A)m cac din xudt cua
andehy, ceton va mot $6 cac axit amin, axit
caprinic. Cac nhém chitic nay dé bi oxi héa,
déng vai tro 1a chat khir phan g véi chat oxi
héa Ag’ tao thanh Ag, dnh sdng mat troi (phoi
na'ing) lam chat xidc tic dé phan Ung xay ra
nhanh hon. Pong thoi nhitng hop chét hitu co
(flavonoid, tinh dﬁu,..) c6 trong dich chiét
nciing 12 chat 6n dinh 1am giam qu4 trinh keo tu
cua cac AgNPs [5, 6, 12].

@)

(200) (220)

| wwmWmMWMWW il

20 30 40 50 60 0

Hinh 4. Nhiéu xa tia X ctia AgNPs.

khoang 29 nm, (A= 1,54A buéc séng chim tia
XRD, £ =0.00492 rad, do ban chiéu cao vach
nhiéu xa (FWHM), 6 = 29° géc nhiéu xa c6
cudng do 16n nhat)

Két qua phan tich SEM va TEM cua AgNPs
cho thiy céc hat c6 dang hinh cau, phan b déu,
d6 ddng nhat cao, kich thudc trung binh tir 10-
40 nm.

Hinh 5. Két qua anh SEM cta AgNPs.

Hinh 6. Két qua anh TEM cua AgNPs.
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3.2. Nghién ciu kha ndng khdng khudn ciia
AgNPs

Két qua thir nghiém hoat tinh khang khuén
cho thiy (bang 1) AgNPs 1mM c6 kha ning
khang khuén tot, khang vi khuan gram (+) nhu
Staphylococcus epidermidis, trung binh voi
Escherichia coli gram (-) hodc khong déng ké
v&i Bacillus subtilis, Bacillus pumilus.

Hinh 7. Két qua khéng khuan cta AgNPs.
(1) Penicillin néng do 1mM

(2) AgNPs ndng d6 1 mM

(3) AgNPs ndng d6 0.5 mM

(4) AgNPs ndng d6 0.25 mM

Bang 1. Két qua kha niang khang khuan cia AgNPs

Puong kinh vong v6 khuan (mm)

Tén khuan Penicillin ImM ~ ImM  05mM  025mM
ey 2 3) “)
Bacillus subtilis 18 10 10 10
Staphylococcus epidermidis 18 15 13 12
Escherichia coli 24 12 10 10
Bacillus pumilus 24 10 10 10

4. Két luan

Tong hop AgNPs tir dich chiét 14 diép ca
voi AgNO; va phoi ning 60 phit. Cdc tinh thé
AgNPs c6 dang hinh ciu, kich thudc tir 10 - 40
nm. AgNPs c¢6 kha ning khang khuan tot vi
khuan gram (-) va vi khudn gam (+) nhu
Staphylococcus epidermidis, trung binh v&i
Escherichia coli gram (-) hodc khong déng ké
v&i Bacillus subtilis, Bacillus pumilus.

Tai liéu tham khao

[1] Shakeel Ahmed, Mudasir Ahmad, Babu Lal
Swami, Saiqa Ikram (2016)., “A review on plants
extract mediated synthesis of silver nanoparticles
for antimicrobial applications: A green expertise,
Journal of Advanced Research, Vol.7(1), pp. 17-28.

[2] Kannan Badri Narayanan, Natarajan Sakthivel
(2011), “Green synthesis of biogenic metal
nanoparticles by terrestrial and

(6]

(71

aquaticphototrophic and heterotrophic eukaryotes
and biocompatible agents”, Advances in Colloid
and Interface Science, Vol 169, pp. 59-79.

Jolanta Pulit, Marcin Banach, Zygmunt Kowalski,
(2014), “Chemical reduction as the main method
for  obtaining  nanosilver”’,  Journal  of
Computational and Theoretical Nanoscience,
Vol.10, pp.1-9.

Landage S.M., Wasif A. L., Dhuppe P., (2014),
“Synthesis of nanosilver using chemical reduction
methods”, International Journal of Advanced
Research in Engineering and Applied Sciences,
Vol. 3(5), pp.14-22.

Mallikarjuna N., Nadagouda, Thomas F. S.,
Rajender S. V., (2011), “Microwave-assisted
green synthesis of silver nanostructures”, Acc.
Chem. Res., 2011, Vol 44 (7), pp 469-478.

Amit Kumar Mittal, Yusuf Chisti (2013),
“Synthesis of metallic nanoparticles using plant
extracts”, Biotechnology Advances JBA-06641,
pp-1-11.

P. C. Nagajyothi, S.O. Lee, T. N. M. An, Kap Duk
Lee (2012), “Green synthesis of silver and gold



192

(8]

(9]

T.N.M. An/ Tap chi Khoa hoc PHQGHN: Khoa hoc Ty nhién va Cong nghé, Tap 32, $6 3 (2016) 188-192

nanoparticles using Lonicera Japonica flower
extract”, Nanoparticles, J. Bull. Korean Chem.
Soc., Vol. 33(8), pp. 2609-2612.

Priti Agarwal, Vinod Kumar Bairwa, Sumita
Kachhwaha & S.L. Kothari, (2014), “Green
synthesis of silver nanoparticles using callus extract
of capsicum annuum and their activity against
microorganisms”, International journal
of nanotechnology and application Vol. 4(5), pp 1-8.
P. Mosae Selvakumar, Churchil Angel Antonyraj,
(2016), “Green synthesis and antimicrobial
activity of monodispersed silver nanoparticles
synthesized using Lemon extract”, Synthesis and
Reactivity in Inorganic, Metal-Organic, and
Nano-Metal Chemistry, Vol 46, pp 291-294.
Mariselvam R., Ranjitsingh A.J.A., Usha Raja
Nanthini A., Kalirajan K., Padmalatha C.,

[13]

Selvakumar Mosae P., (2014). “ Green synthesis
of silver nanoparticles from the extract of the
inflorescence of Cocos nucifera (Family:
Arecaceae) for enhanced antibacterial activity”.
Spectrochim Part A: Mol Biomol Spectrosc, Vol
129, pp 537-541.

Db Tét Loi, (2006) “ Cay thudc va vi thudc Viét
Nam”, Nxb. Khoa hoc va Ky thuat Ha No¢i.

Trin Thi Viét Hoa, L& Thi Kim Oanh (2008),
“Phan 1ap va xdc dinh cu triic mot sé hop chit tir
ciy Diép ca (Houttuynia cordata Thunb) ctia Viét
Nam”, Tap chi Phét trién KH&CN, tap 11, s6 07.
A. M. Awwad, N. M. Salem (2012), “Green
synthesis of silver nanoparticles by Mulberry
leaves extract” Nanoscience and Nanotechnology,
pp. 125-128.

Green Synthesis of Silver Nanoparticles
from Houttuynia cordata Leaves Extract and AgNO;

Tran Nguyen Minh An

Department of Chemical Engineering, Industrial University of Ho Chi Minh

Abstract: Silver nanoparticles (AgNPs) were synthesized by using Houttuynia cordata leaves
extract and AgNO;. AgNPs were characterized using UV-visible absorption spectroscopy, FT-IR
spectroscopy, scanning electron microscopy (SEM), X-ray diffraction (XRD) and transmission
electron microscopy (TEM). The antibacterial activity of biologically synthesized AgNPs was
evaluated against as Bacillus subtilis, Escherichia coli, Staphylococcus epidermidis and Bacillus
pumilus .The AgNPs 1mM exposed high activity againt Staphylococcus epidermidis.

Keywords: Houttuynia cordata, AgNPs, antibacterial activity.



