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Received: 30/5/2024 The synthesis of silver nanoparticles (AgNPs) using plant extracts has been
) extensively studied for the application of colorimetric detection of metal
Revised: 10712024 jons and antibacterial activity. In this study, silver nanoparticles were
Published: 11/7/2024 synthesized using Piper chaudocanum extract, application for the detection
of Fe** ions. The structure, optical properties and morphology of AgNPs
KEYWORDS were determined by UV-Vis spectroscopy, FTIR, Raman, XRD, and SEM.
The silver nanoparticles are spherical in shape, stabilized by organic
Piper chaudocanum compounds present in the Piper chaudocanum extract, with a size range of
AgNPs approximately 4-17 nm. The detection capability to Fe** ions by AgNPs

was confirmed using UV-Vis spectroscopy. The silver nanoparticles can be
- utilized for highly sensitive colorimetric detection of Fe** with LOD and
Fe™ lons LOQ values of 0.372 uM and 1.244 uM, respectively. The concentration of
Antibacterial Fe** in the domestic water sample determined by AgNPs was 30.0 pM.
This result affirms the potential use of Piper chaudocanum extract for the
synthesis silver nanoparticles and their application in the colorimetric
detection of Fe** ions in real samples. Moreover, biosynthesized AgNPs
exhibited good antibacterial activity.
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RUNG (PIPER CHAUDOCANUM) NHAM PHAT HIEN LUQNG VET ION Fe**
TRONG NUOC VA HOAT TiNH KHANG KHUAN

Khiéu Thi Tam*, Cao Thanh Hai', Ha Xuan Linh®"
YTrieong Pai hoc Khoa hoc — PH Thdi Nguyén, 2Khoa Qudc té - PH Thai Nguyén

THONG TIN BAI BAO TOM TAT

Ngay nhdn bai:  30/5/2024 10ng hop Xanh nano bac (AgNPs) su dung dich chict thuc vat da duoc
nghién ctu rong rai nham tng dung dé phat hién mau cac ion kim loai va
10/7/2024 hoat tinh khang khuén. Trong cong bd nay, nano bac dwoc téng hop st
Ngay ding:  11/7/2024 dung dich chiét than cdy Trau ring, ung dung dé phat hién mau ion Fe**,
Cau triic va hinh thai cia AgNPs hinh thanh dwoc x4c dinh biang ph UV-

Ngay hoan thién:

: . Vis, FTIR, Raman, XRD va SEM. Nano bac c¢6 dang hinh céu, duoc bén
TU KHOA R P ; . 2 PO .
- hod boi cac hop chat hitu co c6 trong dich chiét than cay Trau rung, cé
Piper chaudocanum kich thuéc khoang 4-17 nm. Kha ning phat hi¢n ion Fq3+ cua AgNPs
AgNPs dugc xac dinh bang pho UV-Vis. Cac hat nano bac c6 thé diung dé phat

hién mau ion Fe** c6 d6 chon loc, do nhay cao va d6 bén tét voi gia tri

Phét hién mau . N ; . X EH
LOD va LOQ lan luot bang 0,372 uM va 1,244 uM. Nong d6 Fe®" trong

3+ -

Fe™ lons . mau nudc sinh hoat 1a 30,0 uM. Két qua nay khang dinh c6 thé sir dung

Khang khuan dich chiét than cay Tru rimg dé téng hop nano bac va tng dung dé phat
hién ion Fe** trong mau thuc. Hon nira, AgNPs ciing thé hién hoat tinh
khang khudn tot.
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1. Gigi thigu

Sat 1a mot trong nhiing kim loai dugc tim thdy nhiéu nhét trong moi truong va trong tat ca cac
sinh vat séng. Sat dong mot vai trd quan trong nhu mot phan cua hemoglobin trong qua trinh luu
trir va van chuyen oxy, dién tir, cac phan tmg enzyme, ho hap tl thé, protem va tong hop DNA [1].
Trong ty nhién, St ton tai chu yéu & 2 trang thai oxy hoa la Fe** va Fe®*. Néu co thé thira hoc thiéu
sat déu gy cac van d& khong tét cho sic khoé [2]. Do do, viée xac dinh Fe** trong nhiéu mau 1a
can thiét. Nhiéu phuong phap khac nhau nhu pho hap thu nguyén tir, phd khéi plasma két hop cam
g va phép do phd phat xa nguyén tir, huynh quang va sic ky ion [3] dé dugc su dung rong réi dé
phét hién cic ion Fe**. Tuy nhién, cac phuong phap nay doi hoi thiét bi dat tién va hoat dong phuc
tap, diéu nay han ché g dung cua ching dé phan tich nhanh va phan tich tai hién trudng. Dé khic
phuc nhitng nhugc diém nay, cac cam bién mau dua trén vat liéu nano kim loai quy da dwoc phat
trién dé phat hién Fe® va ngay cang thu hat dwoc nhidu su quan tam.

Ngay nay, cong nghé nano dac biét nano kim loai ngay cang thu hat sy quan tdm ctia cac nha
nghién ctu trong nudc ciing nhu trén thé gigi trong d6 nano bac 1a mét trong nhitng nano kim
loai dwoc nghién cttu nhidu. Cac hat nano bac (AgNPs) c6 hoat tinh quang dién tdt, tinh tro vé
mit hoa hoc ciing nhu kha ning twong thich sinh hoc cao va doc tinh thip nén duoc tng dung
trong linh vuc cam bién dé phat hién nhanh cac ion kim loai, thudc trir sau va khang sinh [4]. Cac
hat nano bac duoc tong hop bang nhiéu phuong phap khac nhau nhu phuong phap vat 1y, héa hoc
va sinh hoc. Phuong phap vét 1y c6 nhiéu wu diém nhu cac hat nano thu duoc c6 kich thudc nho,
do tinh khiét cao, duoc tong hop nhanh, khong dung hoa chat nhung nhuoc diém 13 yéu cau st
dung dung moi, nguon néng luong I6n voi céc thiét bi phuc tap [5]. Phuong phép hoa hoc dugc
str dung nhiéu nhat trong tong hop AgNPs do mang lai hiéu qua cao va thiét bi don gian nhung
phuong phap nay chi phi 16n va khong than thién véi méi truong [6]. Trong khi d6, tong hop
AgNPs bang phuong phap sinh hoc ¢6 nhiéu vu diém nhu don gian, dé thyc hién, khong doc va
gia thanh ré [7] — [9]. Nano bac c6 kha nang phat hién ion kim loai nhu Hg”*, Pb?*, Cd*, Fe** véi
d6 nhay cao, giGi han phat hién thap va dé dang quan sat bang mit thuong [10], [11]. Hon nita,
nano bac c6 kha ning khang khuan tét.

Trau ring (Piper chaudocaum) thudc chi Piper, 1a ciy than leo, canh nhin, mau xam khi kho
va duoc dan gian sir dung rong rai dé chira cac bénh nhu dau dau, cam cim, xuong khép [12].
Cho dén nay, chi c6 mot cong bd vé thanh phan hoa hoc cua ciy Trau ring trong dé piperine la
hop chat duoc phan 1ap tir loai nay [11]. Piperine, mot alkaloid dugc phan 1ap nhiéu nhat tir chi
Piper, thé hién hoat tinh khang khuan, khang viém va gay doc té bao dang ké [13] ddng thoi co
thé sir dung nhu tac nhan khu hod va bén ho4 trong qua trinh tong hop xanh nano bac. Vi vy,
trong nghién ctru nay, chung t0i tong hop nano bac st dung dich chiét tir than cay Trau ring Gng
dung dé phat hién luong vét ion Fe** dya trén sy thay d6i mau sic cua dung dich va danh gia hoat
tinh khang khuan cia AgNPs.

2. Thwc nghiém
2.1. Vit ligu

Cac hoa chat dugc st dung gom AgNOs; Zn(NOs),, Mn(NO;),, Cu(NO3),, Pb(NOs),,
Fe(NOs)s, Mg(NO3),, Cd(NOs)2, Cr(NOs)s, HzAsO4, NaOH, HCI va EtOH cua hang Merck, c6

do tinh khiét cao > 99%. Cay Trau rung (Piper chaudocaum) duoc thu hai vao thang 3 nam 2022
tai huyén Mai Chau, tinh Son La.

2.2. Piéu ché dich chiét than cay Trau rimg

Dich chiét tir than cay Trau rung dugc chiét theo quy trinh sau: Than cay Trau ring sau khi
cit nho duoc rira sach bang nuéc cat hai lan, sau do sy kho ¢ 50 °C dén khéi lwong khong doi.
Than cay Trau rimg kho dwgc nghién nho dé diéu ché dich chiét. 1 L nudc khir ion vao 100 g bot
kho than cay Trau rimg va chiét siéu 4m trong thoi gian 2 gio. Dich chiét thu duoc bang cach loc
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hén hop chiét trén giay loc Whatman s6 1 va duoc bao quan ¢ nhiét do 4 °C dé dung cho ché tao
vat liéu nano bac.

2.3. Téng hgp nano bac (AgNPs)

Hat nano bac duoc ché tao theo quy trinh ctia nhom nghién ctu Khiéu Thi Tam c6 cai tién
[11]: Nho tur tr 20 mL dich chiét tir than cay Trau rimg vao cbe dung 200 mL dung dich AgNO,
nong do 1,25 mM, sau d6 thém tir tir dung dich NaOH 1 M vao dung dich trén cho dén khi pH
cuia dung dich 1a 12. Hon hop phan tng duoc khuay lién tuc trong thoi gian 30 phuat ¢ nhiét do 60
°C. Dung dich nano bac thu dugc c6 mau nau vang dugc ly tim ¢ téc d6 13000 vong/phut trong
thoi gian 10 phut va dugc rira nhidu 1an bang nuée cat 2 1an d&én pH bang 7 dé loai bo tap chat va
dugc dung dé xac dinh cac ddc trung ctia vat liéu.

2.4. Phwong phdp danh gid tinh chét ciia vit liéu

Tinh chét dic trung ciia AgNPs ché tao dugc danh gia bang cac phuong phap phan tich hoa ly
hién dai nhu pho FTIR, Raman, XRD dugc thuc hién do tai phong thi nghiém cua truong Dai hoc
Khoa hoc, Pai hoc Thai Nguyén, SEM duogc do tai Vién Khoa hoc Vit liéu, Vién Han 1am khoa
hoc va Céng nghé Viét Nam va TEM duoc do & Vién vé sinh dich t&. Lién két ciia AgNPs duoc
danh gia dya vao pho hong ngoai (thiét bi Perkin Elmer Spectrum Two) véi dai do tir 4000 cm™
dén 500 cm™ va phoé Raman (thiét bi Horiba XploRa, Phap) véi sé song tir 200 dén 4000 cm™.
Céu tric tinh thé cia AgNPs duoc danh gia dua vao gian d6 XRD (Brucker, Japan) hoat dong ¢
30 kV véi birc xa Cu-Ka (bude song A = 0,154056 nm) véi goc quét 20 tir 20 dén 80°. Hinh thai
ciia AgNPs duoc tién hanh khao sat qua phép do kinh hién vi dién tir quét (SEM) trén thiét bj
Hitachi S-4800 va kinh hién vi dién ti truyén qua (TEM) trén thiét bi JEOL 2100F.

2.5. Phdt hign mau ion Fe** bang AgNPs
2.5.1. Bdnh gid dg chon loc phdt hién ion Fe** ciia AgNPs

Dé danh gia do chon loc phat hién ion Fe** cia AgNPs, 0,5 mL dung dich chira ion As™, Cd**,
cr¥, cu®, Mg*, Mn*, Pb**, Zn* va Fp3+ c6 nong do 10* M dugc thém vao 3 mL dung dich
AgNPs da dugc pha loang. Sau do, lac déu, quan sat su thay d6i mau va do hap thu UV-Vis.

2.5.2. Pdnh gid dg nhay phdat hién ion Fe** ciia AgNPs

D6 nhay phat hién mau ion Fe** cia AgNPs duoc danh gia bang sy thay d6i do hap thu UV-
Vis: 0,5 mL dung dich chira ion Fe** véi nong do tir 1,0 pM dén 200 uM dugc thém vao dung
dich AgNPs dugc pha loing bang nuwéc khir ion. Gidi han phat hién (LOD) va giéi han dinh
luong (LOQ) ciia phwong phap nhan biét ion Fe** dia trén sy bién d6i mau cua dung dich AgNPs
duogc xac dinh dyua vao phuong trinh duong chudn va cong thirc (1) va (2) [14]:

LOD = 3 xSy/b 1)
LOQ = 10 xSy/b (2

Trong d6 Sy, 1a do léch chuin cua phuong trinh duong chuin, dugc tinh bang phan mém
Origin 9.0; b 1a hé¢ s6 héi quy cua nong do trong phuong trinh duong chuan. Gia tri S, cia
phuong trinh y = bx + a dugc tinh theo cong thuc:

i—a—bx;)?
§2= BTN o g2 3)

n—2
2.5.3. Ung dung nhdn biét ion Fe** trong mdau mede sinh hoat
Dé danh gia kha nang tng dung thuc té ciia AgNPs trong viéc phat hién ion Fe*", chung t6i tién
hanh phat hién ion Fe** trong nje:lu nude dugc lay ¢ Phong thi nghiém Khoa Hoa hoc, truong Dai
hoc Khoa hoc Thai Nguyén. Mau nude dugc loc qua giay loc trude khi dung dé xac dinh ion Fe".
0,5 mL mau nudc dugce thém vao 3 mL dung dich AgNPs da dugc pha loang bang nudc khir ion.
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2.6. Hogt tinh khdng khudn

Hoat tinh khang khuan caa mau AgNPs dugc thir nghiém ba lan trén 2 chung vi khuan 1a P.
aeruginosa (ATCC 15442) va S. aureus (ATCC 25923) sir dung phuong phap khuéch tan thach.
Kha nang khang khuan cua AgNPs dugc xac dinh dya vao duong kinh vong khang khuan xung
quanh giéng thach chtra mau thir nghiém. AgNPs dugc pha trong DMSO thanh cac nong do 100,
50 va 25 pg/mL. 100 pL dich vi khuan voi mat do 10° dwoc trai déu trén dia thach Luria Bertani.
Tién hanh duc 16 tao giéng thach c6 duong kinh 6 mm va nhé 50 uL dich chiét than cay trau ring
va AgNPs voi cac ndng d6 khac nhau. Cac dia thir nghiém dugc 0 & 37 + 2 °C trong 24 gid va
sau d6 do duong kinh viing irc ché.

3. Két qua va ban luan
3.1. Két qud téng hop AgNPs

Dé xac dinh sy hinh thanh cia AgNPs, hdn hop sau phan tmg dugc pha lodng bang nudc khir
ion va dugc do phd hap thu quang (UV-Vis). Hinh 1a thé hién phé hap thu quang ciia mau dung
dich AgNPs. Két qua cho thiy trén phd hap thu co thé quan sat dugc 1 dinh cong hudong plasmon
bé mit (SPR) tai vi tri 406 nm dic trung cho vat liéu nano Ag. Phé UV-Vis cua AgNPs chi co
mot vi tri SPR duy nhat chiing t6 hat nano bac thu dugc c6 dang tua cau. Két qua nay phu hop
Vi cong b trude day [11].

3.2. Phdn tich dic trung ciia nano bac

Kha ning phat hién mau ion kim loai cuia AgNPs va kha ning khang khuan cua chang phu
thudc vao tinh chit cua hat nano nhu kich thude, tinh chat bé mat, thanh phan va hinh dang cua
hat nano. Dé dénh gia su c6 mat ciia cac nhom chire va lién két cia cac nhom chirc hitu co voi
hat nano bac, viéc phan tich phd FTIR ctia AgNPs la rat quan trong. Hinh 1b thé hién phd FTIR
cua dich chiét than cay Trau ring (ky hiéu 1) va AgNPs ché tao dugc (ky hiéu 2).
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Hinh 1. a) Phé UV-Vis ciia AgNPs; b) Phé FTIR cua dich chiét tir thdan cdy Trau riemg (1) va AgNPs (2)

Phan tich phd FTIR cta AgNPs cho thiy trén bé mat cta hat nano bac c6 cac lién két cia cac
nhém chire ¢6 trong dich chiét than cay Trau ring gdm dinh hap thu tai 3348 cm™ dic trung cho
dao dong hoa tri cua lién két O-H. Cac dinh hap thu ¢ 2977, 1725, 1629, 1446 cm™ lan luot dic
trung cho cac dao dong hoa tri cia cac lién két C-H, C=0, C=C lién hop véi C=0 hodc dao dong
bién dang cua lién két N-H va dao dong bién dang ngoai mat phang cua lién két C-O-H, tuy nhién
vi trf ctia cac dinh hap thu bi chuyén dich va giam cudng d6 tai cac dinh hip thu & 1629, 1446 cm™.
Ngoai ra, pho FTIR cia AgNPs xuat hién thém dinh hap thu ¢ 2339 cm™ dic trung cho dao dong
hod tri cua lién két C=N. Két qua nay chimg to cac nhom chirc nay da tham gia khir hoa Ag* thanh
Ag® ddng thoi chiing dong vai tro 1a tac nhan bén hoa, bao boc cac hat nano bac do cac nhom chirc
nay c6 ai luc tuong tac voi cac hat nano bac. Két qua nay gidng véi cac két qua cong bd trude day
[11].
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Quang phd Raman 1a mét k§ thuat hiru ich dé nghién ctru cdu tric hoa hoc cua cac phan tir
sinh hoc c6 trong dich chiét thuc vat va cac phan tir sinh hoc duoc thém vao dung dich nano bac
bang cach tao ra cac tan s6 rung dong cu thé. Pho Raman ciia AgNPs duoc thé hién ¢ hinh 2a chi
ra cac dinh c6 cuong d manh ¢ 1568, 1442 va 1341 cm * dic trung cho su tuong tac ctia cac
nhom chirc C=C, O-H trong dich chiét véi AgNPs [15]. Cac dai nam & 1568 cm™ va 1341 cm™
cho thay sy co mat cia AgNPs [15].

Murc d6 tinh thé hoa ciing nhur cu tric pha ciia cac hat nano dugc danh gia bang cach phan
tich gidn do nhiéu xa tia X cua hat nano bac ché tao dugc. Hinh 2b thé hién gian do nhiéu xa tia
X cua AgNPs. Ket qua phan tich chi ra ring chung co cu trac tinh thé lap phuong tim mat (fcc)
V6i cac thong s6 mang duoc so sanh vai thé PDF chuan (JCPDS, No.04- -0783). Céc dinh dién
hinh tai cac vi tri 20 = 38,45°% 43,67°, 64,04° va 77,51° tuong tng vGi mat phang tinh thé (111),
(200), (220) va (311), tng voi cau tric tinh thé lap phuong tam dién cua hat bac [15]. Kich thudc
tinh thé trung binh cua hat nano bac dugc tinh toan céng thirc Deybe-Scherrer 1a 10,54 nm.

14000

: b
a) = 84 ) 43.67 (200)
= 12000 g
& 33
2 = =64
S o000 3
< ] = 38.45(111)
= ~
o s a
B 8000+ &
&} E 5 64.04(220)
60004 77.51(311)
4000 Ly
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Hinh 2. a) Phé Raman cuia AgNPs; b) Gidn do nhiéu xq tia X cia AgNPs

Dic diém hinh thai ciia AgNPs tong hop duoc dénh gia thong qua phan tich hinh anh SEM va
TEM cua AgNPs. Phén tich hinh anh SEM (hinh 3a) cho thdy rd rang rang cac hat nano bac dugc
téng hop bang dich chiét than ciy Tru rimg c6 dang cau, kich thudc hat kha dong déu. Két qua
phan tich anh TEM (hinh 3b) cho thdy cac hat nano bac c¢6 dang hinh cau véi kich thudc hat
trong khoang 4-17 nm.

IMS-NKL 5.0k 5. 5mm x100k SEM) RN ) AT L0 |

Hinh 3. a) Anh SEM cua AgNPs b) Anh TEM 0ua AgNPs
3.3. Khd ndng nhdn biét ion Fe** ciia AgNPs
3.3.1. B¢ chon loc cua AgNPs

Dé danh gia do phat hién chon loc ciia AgNPs dbi véi ion Fe**, sy thay d6i mau sic va d hap
thu quang cua dung dich AgNPs trude va sau khi thém dung dich chira lan luot cac ion kim loai
As™, Cd*, Cr¥, Fe*, zZn*, Mn?*, Pb* va Mg* véi ndng d6 10* M duoc quan sat. Hinh 4a 1a
phd hap thu cua dung dich AgNPs trudc va sau khi thém dung dich chtra 1an Iuot cac ion kim loai
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khao sat, hinh nhé 14 mau sic cua dung dich hat nano bac sau khi thém céc ion kim loai. Két qua
cho thiy khi nho dung dich chua ion Fe** vao dung dich AgNPs thi ngay 1ap tac dung dich
AgNPs bi mit mau, nguoc lai khi thém ting dung dich chira cac ion con lai vao dung dich
AgNPs thi mau siac ciia dung dich hau nhu khong thay doi.

1.4

2) (b)
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Hinh 4. a) Pho UV-)/iS cua AgNPs khi c6 mat cdac ion kim logi khdc nhau;
b) Phé FTIR ciia AgNPs (1) va AgNPs-Fe** (2)

Phé FTIR ciia AgNPs-Fe** (ky hiéu 2) thé hién cac dinh hip thu dic trung cho céc lién két cua
nhom chire trén bé mat cia hat nano bac (ky hiéu 1) gom dinh hap thu & 3348, 1086, 1035, 590
cm™ tuy nhién cudng do hip thu cua cac dinh nay giam va c6 sy dich chuyén nhe vi tri hap thu.
Ngoai ra, cuong do cua dinh hap thy tai 1645 cm™ dic trung cho dao dong cua lién két C=C lién
hop vé&i C=0 ting cung véi su chuyén dich dinh hip thu vé 1626 cm™. Diéu nay giai thich lién
két C=C nay da tham gia vao qua trinh oxy hod khur dng thoi tao lién két véi Fe®*. Hon nita,
dinh hap thu ¢ 875 cm™ dic trung cho dao dong cua lién két Ag-N bi bién mat trén phd FTIR caa
AgNPs-Fe**. Két qua nay c6 thé giai thich do Ag’ bj oxy hoa thanh Ag".

3.3.2. B¢ nhay cua phuwong phdp

D6 nhay ciia AgNPs trong viéc phat hién mau ion Fe®* duoc danh gia bang sy thay d6i mau va
d6 hap thu quang cua dung dich AgNPs khi thém dung dich chira ion Fe* v&i nong d6 tir 1,0 uM
dén 200 uM. Két qua vé& d6 nhay cua AgNPs duoc thé hién & hinh 5a cho thiy cudong do hap thu
cia AgNPs giam dan khi thém dung dich chira ion Fe** véi ndng do tang dan dong thoi vi tri cuc
dai hip thu Amax chuyén dich vé phia song do tir 406 nm vé 423 nm khi nong dé cua dung dich
chtra ion Fe** tiang tir 1 dén 100 pM, tiép tuc ting ndng d6 cua dung dich chira ion Fe** tir 100 uM
dén 200 pM thi Amax chuyén dich vé phia song xanh tir 423 vé 414 nm dong thdi mau cua dung
dich AgNPs giam dan va c6 thé nhin thiy bang mit thudng sy thay d6i mau sic bét dau tir Fe**
v6i nong d6 bang 60 uM. Két qua nay co thé giai thich rang khi thém dung dich chira ion Fe®* ¢6
thé do su twong tac ctia ion Fe** véi cac nhom chic hitu co c6 kha ning cho electron trén bé mat
céc hat nano bac 1am cho cac hat nano bac bi keo tu trong dung dich va xay ra qua trinh khtr Fe**
thanh Fe?* va oxy hoa Ag’ thanh Ag*. Két qua nay hoan toan phu hop véi cac cong bd trude day
[10]. Két qua nay cho thiy co thé sir dung AgNPs tong hop tir dich chiét tir than cay Trau ring dé
phat hién ion Fe™".

Dé danh gia gidi han phat hién va gidi han dinh luong, ching toi tién hanh dung duong chuan
dwa vao sy bién dbi cudng do hap thu quang tai gia tri A = 406 nm ctia AgNPs trudc va sau khi
thém dung dich chira ion Fe**. Hinh 5b 14 duong chuan thé hién mbi quan hé giita nong do Fe**
v6i su thay d6i do hap thu. Phuong trinh dudng chuén y = 0,00161x + 0,02872 v&i khoang tuyén
tinh tir 1 dén 30 uM véi hé sb tuong quan tbt R? = 0,9999 thé hién mbi quan h¢ tuyén tinh cao
giita su bién doi do hap thu voi nong do chat phan tlch Két qua cho thdy rang duong chuan nay
c6 thé dugc ap dung dé xac dinh ndng do ciia ion Fe®* trong cic miu thyc. Dya vao két qua xay
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dung dudng chuan, gia tri LOD va LOQ tinh theo cong thirc 1 va 2 tuong tmg 1a 0,372 uM va
1,244 pM trong d6 b = 0,00161, Sy = 0,00020. So sanh gia tri LOD cua phuong phap nay voi cac
gia tri LOD cua cac phuong phap da cong b (bang 1) cho thay AgNPs ché tao tir dich chiét Trau
rimg c6 gidi han phat hién thip tuong di hon so v&i mot s cong bd trude day.

1,04 0.084 b) v =0.00161x+ 0.02872
R* = (.9999
/-'//.
= 084 Z /
b = 0064 <
> = /./
Z 06 © -
=3 b /
| = 0,044
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o < .//.,
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8. = 0,02
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Hinh 5. a) Phé hdp thu UV-Vis ciia hén hop AgNPs va Fe®* véi cac nong do Ee3+ khac nhau (0-200 1M);

b) Phuong trinh dwong chuan giita nong dé Fe>* véi su thay déi dg hap thu

Bang 1. Gid tri LOD ciia AgNPs duwoc tong hop si dung cdc dich chiét khéc

Vit liéu nano Kich thwéc va hinh dang  LOD (uM)  Khoing tuyén tinh ~ TLTK
S. mukorossi-AgNPs 40 nm, hinh cau 5,0 10-100 uM [16]
T. foenum-AgNPs 21 nm, dang hinh ciu 195,24 6-100 uM [17]
B. variegata-AgNPs 22,07 nm, hinh cau 2,08 6100 uM [18]
G. lucidum-AgNPs 50 nm, hinh cdu 0,0185 0,1-500 nM [10]
P. chaudocanum — AgNPs 10,54 nm, hinh cu 0,372 1-30 puM Bao céo nay

3.3.3. Mdu thuc

Két qua phat hién va xac dinh nong do ion Fe** cua AgNPs trong mau nudc may tai Phong thi
nghiém Khoa Ho4 hoc, truong Pai hoc Khoa hoc duoc thé hién bang 2. Tur két qua thu duoc, su
thay d6i d6 hip thu quang tinh duoc biang 0,078. Dya vao phuong trinh duong chuin y =
0,00161x + 0,02872, chung téi tinh dugc néng d6 cua Fe** trong miu nudce sinh hoat thu thap
duogc bang 30,0 £1,245 pM, nam trong khoang tuyén tinh tir 1 dén 30 uM.

Bang 2. Xac dinh Fe** trong mdu nwée sinh hoat bang AgNPs ché tao dwoc

Miu Pé hip thu quang tai A = 406 nm Nong dd Fe* (uM)
AgNPs 1,006 +0,018 0
Nudc sinh hoat 0,928 + 0,002 30,0 + 1,245

Két qua cho thay vat liéu AgNPs-Trau rimg c6 thé sir dung dé phat hién va xac dinh ion Fe®*
trong cac mau nudc sinh hoat.

3.4. Hoat tinh khdng khudn

Két qua thir hoat tinh khang khuan cua AgNPs & cac nong do khéc nhau (100, 50 va 25 pg/mL)
trén hai chung vi khuan gay bénh gom P. aeruginosa va S. aureus thé hién trén hinh 6, bang 3.

Bang 3. Kha nang khdng khudn cua dich chiét than cdy trau rimg va AgNPs déi véi cdc ching vi khudn

Puong kinh vong khang khuin (mm)

Mau Nong d§ (ug/ mL) P. aeruginosa S. aureus

Dich chiét than Trau rirng 100 15+0,5 17 +0,5
25 18+1,0 18+0,5

AgNPs 50 23+0,5 23+1,0

100 29+1,0 30+1,0
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Hinh 6. Hinh anh khdng khudn cia AgNPs: a) P. aeruginosa; b) S. aureus

Két qua chi ra raing AgNPs c6 kha ning tic ché su phat trién cua 2 ching vi khuéan thir nghiém.
Murc d6 khang khuan phu thudc vao ndng do cia AgNPs trong d6 & ndng d6 100 pg/mL, AgNPs c6
kha ning khang khuén t6t nhit véi duong kinh vong khang khuén tic ché sy phat trién cua 2 chung
vi khuan P. aeruginosa va S. aureus lan luot 1a 30 + 1,0 va 29 + 1,0 mm, tt hon so véi két qua
khang khuan cua AgNPs ¢ cing ndng do cua nhoém nghién ciu Khiéu Thi Tam [11]. Diéu nay c6
thé giai thich do cac hat nano bac téng hop duoc co kich thudc hat bé hon nén kha nang khéng
khuan tét hon. Nhu vay, AgNPs duoc téng hop tir dich chiét trau rirng c6 kha ning khang khudn
hiéu qua hon ddi véi 2 chung vi khuan thir nghiém so véi cac két qua cong bd trude day [19], [20].

4. Két luan

Tom lai, nghién ciru ndy da thong bao rang nano bac duoc téng hop xanh sir dung dich chiét
than cdy Trau ring c6 thé ung dung dé phat hién lwong vét ion Fe** va kha ning khang khuén.
Nano bac dwoc tong hop xanh sir dung dich chiét than cdy Trau ring c6 dang hinh céu, kich
thudc khoang 4-17 nm, dugc bao boc bai cac thanh phan hiru co co trong dich chiét. Cac hat
nano bac co6 thé dung dé phat hién mau ion Fe** ¢c6 do chon loc va do nhay cao voi gia trj LOD va
LOQ lan luot bang 0,372 uM va 1,244 uM, c6 thé tng dung AgNPs ché tao dugce dé xac dinh
lwong vét ion Fe®* trong nudce sinh hoat. Nong d6 Fe®* trong mau nuéce sinh hoat dugc xac dinh
bang AgNPs 1a 30,0 + 1,245 uM. Nano bac thé hién kha ning khang khuan tt véi 2 chang vi
khuan thir nghiém 1a P. aeruginosa va S. aureus.

Loi cam on

Nghién ctru nay duoc Bo Gido duc va Pao tao Viét Nam hd tro tai chinh theo du an sb
B2022-TNA-44.
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