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Nghién it tong hop xanh hoa nano bac ti cao chiét ey Cac leo (Mikania mictantha Kunth)
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Tom tit:

Trong nghién ciru nay, hat nano bac dwgc tong hop xanh héa véi cao chiét ciy Ciic leo (Mikania micrantha Kunth) cé
vai tro 12 tac nhan khir tién chit bac nitrate va polyvinyl pyrrolidone (PVP) la chit 6n dinh. Céc yéu t6 dznh hwéng
dén sy hinh thanh va phat trién ciia hat nano bao gdm nong dd bac nitrate, nong dd cao chiét va thoi gian phan ing
dwgc khio sat véi muc tiéu tao ra hat nano bac ¢6 hinh dang va kich thwéc mong mudn. Piéu ki¢n thich hop dé tong
hop nano bac tir cao chiét ciy Cic leo bao gom: nﬁng do AgNO, 0,030 M, nong dd cao chiét 1a 2,50 mg/ml, thoi gian
phén lrng 1a 90 phit tai nhi¢t d§ phong. Théng qua két qua quang phd - tir ngoai kha kién (UV—VIS), kinh hién vi di¢n
tir truyen qua (TEM), kinh hién vi dién tir truyen qua phan giai cao (HR-TEM), kinh hién vi dién tir quét (SEM),
pho phén tin ning lrong tia X (EDS), tan xa anh sang dong (DLS) va thé zeta cho thiy da tong hop thanh cong hat
nano bac ¢é dang cau, kich thwéc trung binh khoang 47,1 nm. Nano bac dwgc tong hgp tir cao chiét cay Cuc leo than
thién véi méi trueomg hira hen sé mang lai nhiéu tiém ning wng dung trong twong lai.
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Abstract:

In this study, the synthesis of silver nanoparticles using a reduction method that incorporated Mikania micrantha
Kunth extract as a natural reducing agent, alongside polyvinylpyrrolidone (PVP) for stabilisation purposes. Key
factors that influence the size and morphology of the nanoparticles, including the concentrations of silver nitrate,
extract concentration, and reaction time, were investigated with the goal of producing Ag nanoparticles with the
desired shape and size. Optimal conditions for synthesising the silver nanoparticles from Mikania micrantha Kunth
extract include using an AgNO, concentration of 0.030 M, an extract concentration of 2.50 mg/ml, and a reaction
time of 90 minutes at room temperature. The results obtained from ultraviolet-visible spectroscopy (UV-Vis),
transmission electron microscopy (TEM), high-resolution transmission electron microscopy (HR-TEM), scanning
electron microscopy (SEM), energy-dispersive X-ray spectroscopy (EDS), dynamic light scattering (DLS), and
zeta potential analysis, silver nanoparticles were successfully produced with an average size of about 47.1 nm. The
silver nanoparticles synthesised from Mikania micrantha Kunth are environmentally friendly and have promising
applications for future developments in nanotechnology.
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1. Ddt van de

Cong nghé nano di thu hit duoc nhiéu sy quan tdm
trong céac linh vure khoa hoc va cong nghé nham phat trién
nhitng vat liéu tién tién voi dic tinh doc dao [1]. Trong do,
nano bac (AgNPs) duoc dic biét quan tdm nho sé hitu mot
s6 dic tinh vuot troi va ung dung da dang trong cac linh vuc
nhu dién ti, y hoc, xc tac, san xuét vai, loc nude va khang
khuén [2-5]. Cac phuong phéap tong hop AgNPs bao gom
phuong phap vat 1y va phuong phap hoa hoc. Cac phuong
phap vt Iy doi hoi thiét bi phure tap, chi phi van hanh cao va
kho diéu chinh kich thudc hat dong déu. Cac phwong phap
khir hoa hoc thuong duogc str dung phd bién, tuy nhién quy
trinh sir dung cac chat khir hoa hoc nhu sodium borohydride,
hydrazine, hydroquinone trong dung moéi httu co doc hai
1am han ché cac ung dung ciia AgNPs trong linh vyc y sinh,
gdy tac dong xdu dén moi truong va sirc khoe con ngudi [6-
8]. Do do, viéc téng hop xanh héa nano bac dang duoc cac
nha khoa hoc trén thé gi¢i quan tim nghién ciru.

Trong nhitng ndm gan ddy, viéc sit dung cac ngudn tai
nguyén thién nhién, dic biét 1a cao chiét tir thuc vat, té bao
vi sinh vat va cc polyme sinh hoc da phat trién nhu mot
giai phap thay thé day hira hen cho qua trinh tong hop nano
bac [5]. Trong thuc vét c6 mot lwong 16n cac hop chat co
hoat tinh sinh hoc nhu polyphenol va flavonoid, c6 dac tinh
khtr va kha nang 6n dinh tot hat nano tao thanh. Déng thoi,
thuc vat va chiét xuét cua ching an toan dé xu ly, it doc hai
va than thién v6i méi truong. Cac hop chit nay co thé khu
hi¢u qua ion kim loai, kiém soat su phat trién cling nhu do
on dinh cua cac hat nano. Tir d6 tao diéu kién thuan lgi cho
qué trinh tong hop AgNPs véi kich thude, hinh dang va do
6n dinh nhu mong mudn [9].

Cuac leo (Mikania micrantha Kunth) thudc ho Cuc
(Asteraceae), phan bd chu yéu & chau Au, An Do, Pong
Nam A va cac dao thudc khu vuc chau A - Thai Binh Duong
[10]. O Viét Nam, cay Cuc leo duge tim thdy mot s6 noi nhur
Tay Ninh, TP Hd Chi Minh, Binh Dwong va Kién Giang
[11]. Cac nghién ciru trude ddy da bao cao vé thanh phan hoa
hoc da dang gom cac hop chét nhu polyphenol, flavonoid va
terpenoid [12-14]. Thém vao d6, cao chiét ciy Cic leo da
dugc bao céo kha nang khang oxy hoa, khang khuan va diéu
tri ung thu [15]. Cic leo hién dang lan rdng va gay hai cho
cac loai sinh vat ban dia, gdy mét can bang sinh thai trong
vung chung x4m chiém [16]. Do d6, nghién ctru chiét tach
cac hop chét va danh gia kha ning tong hop nano bac tir loai
cdy nay 1a mot huéng nghién ctru tiém ning, giup tiét kiém
chi phi va nhim khai thac mot loai thuc vat gay hai cho
modi truong sinh thai. Nhém nghién ctru cia A. Biswas va cs
(2019) [16] da thyuc hién tong hop nano bac thong qua cao

KHOA
&CONGHI\?GCI:-IE

67(1) 1.2025

chiét nude ciy Cuc leo & nhiét dd phong trong 6 gid, khong
su dung chét hoat dong bé mat, hat nano thu duoc c6 do da
phan tan rong.

Nghién ctru nay khéo sat qua trinh tong hop nano bac
tir cao chiét cay Cuc leo, véi muc tiéu cai thién quy trinh
téng hop, tao hat nano bac dang cau ¢6 kich thudc nho va
dd 6n dinh cao. Cao chiét methanol cay Cuc leo dugc su
dung 1a chat khir bac nitrate va polyvinylpyrrolidone duoc
su dung véi vai tro la chét hoat dong bé mat. Néng do bac
nitrate, ndng d6 cao chiét va thoi gian phan tmg duoc khao
sat dé t6i uu hoa qua trinh tong hop. Cac phuong phap nhur
UV-Vis, TEM, HR-TEM, SEM, EDS, DLS va thé zeta da
dugc sir dung dé phan tich AgNPs. Hat nano tao thanh trong
phuong phép tong hop nay c6 kich thudc hat twong ddi nho,
cai thién thoi gian phan ung va do phan tan cta h¢ dung
dich keo.

2. Déi tuong va phuong phap nghién ciiu
2.1. Péi twong

Phan trén mit dat cay Cuc leo dugc thu hai tai DT An,
Binh Duong vao thang 6/2022. Mau tiéu ban dugc luu
gili tai B0 mon Hoéa dugc, Khoa Hoéa hoc, Truong Pai hoc
Khoa hoc Ty nhién, Pai hoc Qudc gia TP H5 Chi Minh
(MDC9100). Bac nitrate (AgNO,, 99,9%) duoc mua tu
Merck (Buc). Polyvinylpyrrolidone (PVP, M=30.000 g/
mol) ¢ xudt xir tir Sigma-Aldrich (M¥). Methanol (>99%)
tir Scharlau (Thai Lan) va cac hoa chat can thiét khac véi do
tinh khiét >99%.

2.2. Diéu ché cao chiét cdy Ciic leo

Phan trén mit dat cay Cuc leo sau khi thu héi, dugc
sdy kho & 50°C cho dén khi khdi lugng khong doi (d6 am
<10%) va cit nho. Sau d6, 250 g Cuc leo dugc tién hanh
chiét Soxhlet véi dung méi methanol. Cao chiét thu dugc
dugc ¢6 quay chan khong thu hdi dung méi va thu dugc cao
chiét Ciic leo v&i do am 12,1%.

2.3. Dinh tinh thanh phin héa hoc cé trong cao chiét
cdy Cuc leo

Céc thi nghiém dinh tinh cac thanh phan polyphenol,
flavonoid, alkaloid, tanin, steroid, terpenoid va saponin

dugc tién hanh theo “Kiém nghiém dugc li¢u” cua N.T.T.
Mai (2020) [17].

2.4. T 5ng hop nano bac (AgNPs) tir cao chiét cdy Cic leo

Trong mdt quy trinh dién hinh, 14,0 ml dung dich
polyvinylpyrrolidone (PVP) (1,0% w/v) dugc tron véi 2,0
ml dung dich bac nitrate AgNO, 0,030 M. Dong thoi, cao



chiét cay Cuc leo dugc hoa tan trong nude khir ion & ndng
d6 2,00 mg/ml va diéu chinh pH 9 bang dung dich NaOH
0,1 M. Sau d6, 8,0 ml dung dich cao chiét trén duoc cho
vao hdn hop trong khi khudy tir voi tc do 300 vong/phiit,
tiép tuc khudy thém 30 phut dé phan tng xay ra. Dung dich
chuyén dén tir vang nhat, ddm dan va sang vang nau. Nong
do AgNO,, ndng do cao chiét va thoi gian phan Gmg dugc
khao sat véi cac diéu kién trong bang 1.

Bang 1. Yéu t6 khao sat qua trinh tbng hop AgNPs.

PO TP A o Nong d cao chiét Thoi gian phan
Yeéu to khao sat Nong dj AgNO, (M) T )
A e 0,010; 0,015; 0,020;
NongdOASNO; o5 0.030: 0,035 %0 L
A iy 1,50; 1,75; 2,00; 2,25;
Nong d¢ cao chiet 0,030 2.50:2.75 30
Thoi gian phan tmg 0,030 2,50 30, 60, 90, 120, 150

2.5. Phan tich dac tinh ciia AgNPs

Tinh chdt quang ciia dung dich keo AgNPs: Quang phd
UV-Vis cta dung dich keo AgNPs duoc phan tich trén thiét
bj UV-Vis NIR-V60 (Jasco, Nhat Ban). Phd dugc quét trong
khoang budc song tir 350 dén 800 nm véi toe do quét 200
nm/phut st dung cuvette thach anh (d6 rong 1 cm).

Hinh théi va kich thurde hat: Hinh thai bé mat hat nano
dugc quan sat bang anh FE-SEM trén may JEOL JSM-
7600F (M¥) c6 tich hop phé tan sic ning luong EDS. Kich
thude hat duge xac dinh bang phin mém ImagelJ thong qua
anh SEM. Pho EDS dugc tién hanh dé phan tich do tinh
khiét cia san pham AgNPs, mau dugc phén tich trén thiét bi
JEOL JSM 7600F (My) tai thé hoat dong 30 kV.

Bén canh d0, kich thudc ctuia cac hat AgNPs duoc xac
dinh bang k§ thudt tan xa 4nh sang dong (DLS), qua trinh
phan tich dugc thuc hién trén thiét bi Zetasizer SZ-100
(Horiba, Nhat Ban). Mau dung dich keo AgNPs vira tong
hop duogc cho vao cuvette, tién hanh do & nhiét d6 25°C, ché
d6 do da phan tan.

Phuong phap phan tich TEM duoc sir dung dé danh gia
hinh thai hat AgNPs, sir dung thiét bj JEM-2100 (JEOL Ltd,
Nhat Ban). Pau tién, dung dich keo dugc phan tan trong
ethanol dugc cho mot luong rat nho 1én trén ludi déng phu
carbon (300 mét ludi, Ted Pella, Inc., Redding, CA, M¥).
Dung dich dugc dé kho tu nhién & nhiét d6 phong trude khi
phan tich voi k¥ thuat hién vi dién tir. Phuong phap phan
tich kinh hién vi dién tir truyén qua d6 phan giai cao (HR-
TEM) dugc tién hanh trén JEOL ARM 200F (JEOL Ltd,
Nhat Ban).
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Thé zeta cia dung dich keo AgNPs: Thé zeta cia dung
dich keo AgNPs dugc xac dinh ¢ khoang nhiét do 25°C su
dung thiét bi Zetasizer SZ-100 (Horiba, Nhat Ban). Cuvette
3 ml duoc sir dung trong qué trinh phan tich mau va quét &
thé dién cuc 3,3 V.

" L "
3. Két qua va ban luan

3.1. Dinh tinh thanh phin héa hoc cé trong cao chiét
cdy Cuc leo

Phan tich dinh tinh cao chiét cay Cuc leo dugc thuc hién
nham nhan biét su hién dién cua cac nhom chat polyphenol,
flavonoid, alkaloid, tanin, steroid, terpenoid va saponin c6
trong cdy Cuc leo. Nhu trong bang 2, polyphenol, flavonoid,
tanin, steroid va terpenoid 1a cac nhém chat co trong cao
chiét cay Ciic leo, trong khi alkaloid va saponin khong co.

Bang 2. Két qua dinh tinh mot sé hop chat tw nhién c6 trong cao chiét
cay Cuc leo.

Nhém chat Phwong phap Hién twgng Két qua
Polyphenol Folin-Ciocalteu Dung dich mau xanh duong ++H
Flavonoid Pb(CH,C00), Két tia mau ving +H
Alkaloid Dragendorff Khong hién tugng

Tanin FeCl, Két tia xanh duong +
Steroid Liebermann-Burchard ~ Dung dich mau xanh duong +HH+
Terpenoid Salkowski Vét nau do gitra 2 16p dung dich +
Saponin Tao bot Khong hién tugng

Ghi chu: (-): Phan trng am tinh; (+): Phan U”ng dwong tinh; (++): Phan (rng
dwong tinh rg; (+++): Phan (ng dwong tinh rat ro.

Cong bd trude day cho thay, nhom hgp chét polyphenol
va flavonoid c6 cac hoat tinh sinh hoc doc ddo nhu khang
khuén, khang virus, khang oxy héa va khang viém. Dic
biét, polyphenol c6 thé trc ché virus SARS-CoV-2 nho kha
nang lién két véi cac thy thé trén bé mit cta virus [18, 19].
Tanin di dwoc ching minh 1a c6 kha ning lam giam ton
thuong mo6 do thiéu méu cuc bo, ngan ngua cuc mau dong,
giam cholesterol LDL (low-density lipoprotein) va tang
cholesterol HDL (high-density lipoprotein) [20]. Terpenoid
c6 kha nang loai bo cac géc tu do va bao vé té bao khoi
t6n thuong do stress oxy héa. Qué trinh niy mang lai nhiéu
loi ich khac nhau, bao gém giam nguy co mic cac bénh
man tinh, chéng ung thu, bao vé than kinh va tim mach
[21]. Két qua dinh tinh cho thiy cdy Cuc leo thu hai tai Viét
Nam ciing ¢ cac nhom chat twong tu voi cong bd trude day
[22]. Ngoai ra, cic thanh phan cé trong cdy Ciic leo nhu
flavonoid, terpenoid va polyphenol c¢6 kha nang khir ion Ag*
thanh Ag®, do d6 c6 thé dugc sir dung dé tong hop cac hat
nano bac (AgNPs) [23].
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3.2. Cac yéu 16 danh hwong dén quad trinh tt?ng hop
AgNPs

Khdo sdt anh huéng nong do tién chat AgNO, dén su
hinh thanh AgNPs: Nong d6 bac nitrate dong vai trd quan
trong trong su hinh thanh hat nano, do tién chat dong vai
tro 12 ngudn cung cip ion Ag* cho qua trinh khir tao hat
nano bac, anh hudng truc tiép dén s6 lwong, kich thudc,
d6 phan bd kich thudc, va do on dinh cua hé dung dich
keo. Dé khao sat anh huéng cua nong d6 dung dich AgNO,
dén su hinh thanh cua cac hat AgNPs, cac mau khac nhau
dugc téng hop voi ndng d6 dung dich AgNO, trong khodng
0,010-0,035 M, thoi gian phan mg duoc gitt ¢6 dinh trong
30 phut & nhiét d6 phong, va ndng do6 cao chiét cay Cuc leo
trong nudc 1a 2,00 mg/ml. Su hinh thanh cua dung dich keo
nano bac dugc xac nhan théng qua quang phd UV-Vis (hinh
1A). Két qua cho thay, cac mau dung dich keo AgNPs dugc
tong hop véi ndng do dung dich AgNO, tir 0,015 dén 0,030
M xuit hién dinh cong huong plasmon bé mit (SPR) tai 417
nm véi cuong do hip thu ting dan tir 0,68 dén 0,95 a.u..
biéu nay dy doan sy hinh thanh cua céac hat nano bac dang
ciu [24, 25] va do hap thu ting cho thiy luong nano bac
tao thanh v&i hiéu sudt cao nhat khi néng do Ag" str dung
1a 0,030 M. Khi néng do Ag"lén 0,035 M, cuong d6 dinh
SPR tai 417 nm c6 sy giam dang ké con 0,79 a.u., co thé giai
thich 14 do & ndng d6 Ag" qué cao, khong du lwong chét khir
trong dung dich dé khir Ag* tao thanh céc hat nano bac, tir

(A)
1or Cao chiét
-0,01 M
08k 0,015 M
-~ ——0,02M
o ——0025M
“; 0,6 —0,03
2 —— 0,036
@
=04
‘0.
Q
0.2
0,0}

600

500
Bude séng (nm)

700

d6 lam giam sy hinh thanh ctia cac hat nano bac. Anh SEM
(hinh 1B) cua mau dugc téng hop véi ndng do Ag* 0,030 M
xéac nhan sy hinh thanh cta dung dich keo nano Ag dang cau
v6i kich thudce trung binh 26+3 nm.

Mit khac, tai nong d6 0,015 M dinh SPR dich chuyén
d6 sang ving 427 nm, dinh hip thy khong ddi xing va co
cuong do tuong ddi thap, diéu nay du doan ring cac hat
nano bac hinh thanh véi kich thudc 16n hon [26]. Két qua
SEM (hinh 1C) tuong tng véi ndong d6 Ag' cho thay, cac
hat nano bac hinh thanh véi d§ da phén tan cao, kich thude
trung binh khoang 28+7 nm. Khi ndng d6 giam xudng con
0,01 M, hau nhu khong quan sat thiy dinh SPR trong ving
tir 300 dén 800 nm, cho thiy & ndng d6 ion Ag* thap cé thé
dan dén s lugng nguyén tir Ag hinh thanh khong dang ké.
Duya vao két qua quang phé UV-Vis va anh SEM tuong ting
c6 thé lua chon néng d6 AgNO, thich hop 12 0,03 M dé thuc
hién nghién ctru khao sat tiép theo.

Anh hwéng nong dé cao chiét dén sw hinh thanh cia céc
hat AgNPs: Trong quy trinh tong hop, cic thanh phan trong
cao chiét dong vai tro chit khir giup khir ion Ag* thanh Ag®
dé hinh thanh céac hat nano bac, déng thoi dong vai tro chét
bao v€ gitp cac hat nano bac on dinh trong dung dich keo
[23]. Chinh vi vay, dé xac dinh néng dd cao chiét thich hop,
cac mau véi nong do cao chiét thay doi tir 1,50; 1,75; dén
2,75 mg/ml véi diéu kién phan ng nhu dugc mé ta trén
bang 1.

(B)

0. e
'qs 20 25 30 35 40 45 50
Kich thwée (nm)

0,3

=%

W

0’%0 22 24 26 28 30 32 34
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Hinh 1. (A) Phé ti» ngoai kha kién cua cac dung dich keo AgNPs véi néng dé AgNO, thay déi tir 0,010; 0,015 dén 0,035 M; anh kinh hién vi dién ti quét
ctia AgNPs dwoc tdng hop & néng dé AgNO, 0,015 M (B), néng dd AgNO, 0,030 M (C).
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véi cao chict Cuc leo, nghién
ctru huéng deén cai thién quy

trinh tong hop, giam thoi
. gian phan ung va tang hi¢u
qua tong hop hat nano. Dé
. khao sat thoi gian phan ung
thich hop cho sy hinh thanh
cua dung dich keo AgNPs,
cac mau véi thoi gian phan
ung khac nhau tir 30, 60, 90,
120 va 150 phat duoc tong
hop. Trong do6, cac diéu kién

1 1
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Hinh 2. (A) Quang phé hap thu tir ngoai kha kién ctia cac mau dwoc tng hgp véi ndng do cao chiét tir 1,50; 1,75; dén 2,50
mg/ml, néng dd AgNO, 0,030 M thoi gian téng hop 30 phat, (B) Biéu dd thé hién dé hap thy cuc dai theo ndng dé cao chiét.

Tir quang phd UV-Vis (hinh 2A), cic miu cho thiy xuét
hién dinh SPR tai 419 nm va khéng c6 sy dich chuyén khi
tang ndng do cao chiét. Khi nong do cao chiét ting dan tir
1,50 dén 2,50 mg/ml, cuong do hip thu ting dang ké. C6 thé
quan sat thay, do hip thy ting tuyén tinh véi sy ting ndng
d6 cao chiét (hinh 2B). Piéu nay c6 thé giai thich do nong
d6 cao chiét ting cung cap nong d6 chit khir 16n hon dé tao
ra nhiéu hat nano Ag hon. Tuy nhién, khi ting ndng do cao
chiét 1én dén 2,75 mg/ml, cudng do hap thu khong cé su
thay d6i dang ké, c6 thé do nong do cao chiét qua 16n trong
khi luong tién chit AgNO, khong ddi, qué trinh khur tao
nano Ag di chuyén toan b lugng ion Ag*. Khi d6, khong
lam thay d6i dang ké cuong do hap thu tai budc song tuong
mg voi plasmon bé mat cta hat nano Ag. Do dé, nong do
2,50 mg/ml 1a nong do thich hop cho qué trinh tong hop
AgNPs.

Anh hwéng thoi gian phan iing dén sw hinh thanh cia
cdc hat AgNPs: Trong nghién ciru tong hop hat nano Ag

——30 phat
—— 60 phat
90 phat
—— 120 phat
—— 150 phat
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Hinh 3. Quang phé hép thu tir ngoai kha kién cta cac mau téng hop
véi thei gian phan (ng tir 30 phat dén 150 phit, noéng do cao chiét
2,50 mg/ml, néng d6 AgNO, 0,030 M.
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18 20 22 24
Néng do cao chiét (mg/ml)

26 28 khéac dugc gitt c¢6 dinh voi

ndéng do dung dich AgNO,
0,030 M, nong do cao chict
cay Cuc leo 1a 2,50 mg/ml.
Két qua duoc thé hién thong
qua quang phd UV-Vis duoc trinh bay ¢ hinh 3 cho thay cac
mau dung dich keo nano bac c6 dinh SPR nam trong khoang
416-418 nm va c6 do hap thy cuc dai ting dan theo thoi gian
phan tmg tir 30 phat dén 90 phut tng véi ndng d6 nano bac
tang dan (hinh 3). Tuy nhién, sy thay doi d6 hap thu va dich
chuyén dinh tir 90 dén 150 phut 1a khong dang ké. Tir d6 cho
thiy thoi gian toi wu cho qua trinh tong hop AgNPs véi dich
chiét Cuc leo 1a 90 phut, sau thoi gian nay, phan tng chuyén
Ag" thanh Ag’ dién ra khong dang ké.

Tir két qua thu dugc trong qua trinh khao sat cac yéu
td anh huéng, mau nano bac dugc téng hop voi diéu kién
thich hop bao gdm 2,0 ml AgNO, 0,030 M, 14,0 ml dung
dich polyvinylpyrrolidone (1,0 % w/v), 8,0 ml dich chict
cay Cuc leo 2,50 mg/ml, phan tng trong 90 phut ¢ nhi¢t do
phong. Hat nano Ag duoc tong hop véi diéu kién néu trén
dugc sir dung cho cac phuong phap phan tich hoa 1y tiép
theo.

Hinh dang va kich thudc nano bac dugc quan sat thong
qua anh SEM (hinh 4A). Céac hat nano c6 dang hinh cau,
kich thudc hat trong khoang voi kich thude hat trung binh
la 2445 nm (hinh 4B). Ngoai ra, hinh thai cua AgNPs con
duogc x4c nhan théng qua anh TEM (hinh 4C). Anh TEM d6
phan giai cao (HR-TEM) duoc thé hién trén hinh 4D cho
thdy khoang cach gitta hai van tinh thé 1a 0,236 nm tuong
mg v6i mat (111) cua tinh thé nano bac 1ap phuong tim
dién [27]. C6 thé thdy cac hat nano bac hinh thanh c6 ciu
trac tinh thé cao.

Thanh phan cac nguyén td ¢6 mit trong mau nano bac
dugc danh gia thong qua gian d6 EDS, duoc mé ta ¢ hinh
5, cho théy ¢6 su xut hién cua céac dinh co gia tritu 2,6 dén
3,2 keV, tuong ung véi kim loai bac. Ham luong nguyén td
Ag c6 trong mau chiém ty 1& 37,99% vé khdi lugng. Ngoai

n
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dic trung cua cac nguyén to carbon
va oxygen trong khoang 0-0,5 keV.
Diéu nay c6 thé dy doan sy hién dién
ctia cac hop chét hitu co trong dich
chiét ctic leo va PVP trén bé mat hat
nano bac [28, 29].

Phuong phap phan tich tan xa
anh sang dong (DLS) dugc dung
dé do kich thude thuy dong luc hoc
ctia cac hat bang cach phan tich su

10 20

Hinh 4. (A) Anh hién vi dién tir quét (thang do 200 nm), (B) Biéu dd phan bd kich thwéc hat,
(C) Anh hién vi dién ti truyén qua, (D) Anh hién vi dién ti truyén qua do phan giai cao cla

mau AgNPs dwoc tong hop & didu kién téi wu.

300

Nguyén té % Khéi lwong
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19,21
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Hinh 5. Gian dé phan tan ning lwong tia X cia mau AgNPs dwoc tong hop
véi diéu kién 2,0 ml AgNO, 0,030 M, 14,0 ml dung dich polyvinylpyrrolidone
(1,0% wiv), 8,0 ml dich chiét cay Cuc leo 2,50 mg/ml, phan rng trong 90
phut & nhiét dé phong.

JHOAHOC [P

Kich thuéc hat (nm)

o “ 0 bién dbi cua cudong d 4nh sang tan
xa duoi dang mdt ham cua thoi gian
[30]. Puong kinh hat (nm) va chi sé
da phan tan (PDI) 1a nhiing tham s
quan trong trong viéc danh gia dac
tinh ctia hat nano [31, 32] da duoc
xac dinh thong qua phuong phap
DLS. Gian d6 phan b kich thudc
hat cua AgNPs duoc thé hién trong
hinh 6A. Co thé thiy rang, su phin
bb kich thudc cia AgNPs nam trong
khoang tir 40 dén 190 nm. Kich
thudce hat trung binh tinh dugc 1a 47
nm véi chi s6 PDI 1a 0,665, chimg
t6 kich thudce hat nano bac tao thanh
khong ddng déu, phu hop véi két qua
anh SEM. Su khac biét vé kich thudc
dugc phan tich tir anh SEM va kich
thude thuy dong luc hoc la do cac
16p PVP va céc hop chit trong thanh
phan cao chiét hip phu trén bé mat ctia hat AgNPs, lam ting
dang ké kich thudc hat khi xac dinh bang DLS [30]. Ngoai
ra, thé zeta cta dung dich keo AgNPs 14 -39,5 mV (hinh 6B)
cho thay, su tich dién am ctia 16p phu PVP trén bé mat Ag
[33]. Két qua cho théy, bé mit cua cac hat nano duge tich
dién am nén d& phan tan trong moi truong do lyc day tinh
dién gitra cac hat [34, 35].

Nghién ctru ¢ nhiéu cai tién so voi nghién ciru cia A.
Biswas va cs (2019) [16] nhu st dung cao chiét methanol
cay Cc leo, chit bao vé 1a PVP gitp kiém soét tot hon kich
thudc hat nano tao thanh, phan mg trong moi truong pH
9 gitp ting kha ning khir ctia cac hop chat hitu co trong
cao chiét, rat ngan thoi gian phan tng trong 90 phit so voi
nghién ciru trude day (6 gio). Mot s6 cong bd trude day vé
thanh phan hoéa hoc cua cao chiét cay Cuc leo cho thiy su
hién dién cua cac hop chét polyphenol [12], sesquiterpene
lactone [36]. Polyphenol 14 chit khir manh véi ciac nhém
hydroxyl ¢6 vai tro khir ion Ag” tao thanh nguyén tir Ag°,

12
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flavonoid, tanin, steroid va
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anh hudng cua cac yéu tb
ndng do AgNO,, ndng do
cao chiét va thoi gian phan
mg dén sy hinh thanh cua
hat nano bac ciing dugc
ching minh. Céac két qua
chi ra réng, diéu kién thich
hop dé téng hop AgNPs
la AgNO, 0,03 M, nong
d0 cao chiét Cuac leo la
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Hinh 6. (A) Phan bd kich thwéc hat va (B) thé zeta ciia AgNPs véi didu kién 2,0 ml AgNO, 0,030 M, 14,0 ml dung
dich polyvinylpyrrolidone (1,0 % wiv), 8,0 ml dich chiét cay Cuc leo 2,50 mg/ml, phan (¢rng trong 90 phit & nhiét

do phong.

sau d6 hinh thanh hat nano bac [32]. Bén canh d6, qua trinh
oxy héa nhom hydroxyl cta polyphenol hay nhom carbonyl
c6 trong cac hop chat sesquiterpene lactone duoc tim thay
trong cao chiét cdy Cuc leo [13, 36] ciing ¢6 thé hoat dong
v6i vai tro vira 1a chat khir vira 1a chat hoat dong bé mit gitip
cho cac hat nano 6n dinh trong dung dich [31]. Nghién ctru
nay thuc hién téng hop AgNPs tai pH 9, su c6 mat cla cac
ion hydroxide (OH") c¢6 thé ting cuong kha ning khir cua
cao chiét, tao diéu kién khir cac ion Ag* thanh AgNPs. Moi
truong base da dugc chimg minh 1a c6 loi cho su hinh thanh
cac hat nano bac dong nhat va 6n dinh [30]. Su hinh thanh
clia cac hat nano bac ¢ thé duge mo ta trong hinh 7.

boreic | . Dung dich
Cay clc leo Cao chiét cao chiét 2,50 mg/mL
I, ) ' Flavonoid ' soml,
~~ Hop chit trong cao chiét Ciic Leo Terpenoid ! cao chiét
A~ PP Ag° { Polyphenol d 2,50 mgy.al

Hinh 7. So d& mé phéng quy trinh tdng hop cla dung dich keo AgNPs tir
cao chiét Cic leo.

4. Két luan

Céc hat nano bac (AgNPs) duogc tong hop thanh cong tir
cao chiét cay Ciic leo c¢6 dang hinh cau, kich thudc hat trung
binh khoang 47,1 nm dugc do bﬁ?mg phuong phap DLS. Qua
cac thi nghi¢ém dinh tinh, cao chiét cay Cuc leo thu hai tai
Viét Nam c6 thanh phan héa hoc gdm nhém polyphenol,
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100

2,5 mg/ml, phan ung trong
90 phut & nhi¢t do phong.
Phuong phap tong hop
AgNPs sir dung cao chiét
cdy Cuc leo cho thiy kha
nang tong hop xanh hoa cé thé thay thé cho cac phuong
phap téng hop khir hoa hoc truyén thdng véi nhiéu loai hoa
chét anh hudng dén strc khoe va moi truong, dem lai tiém
nang ung dung trong tuong lai.

Nghién ctru nay dugc tai trg boi Truong Dai hoc Khoa
hoc Tu nhién, Pai hoc Qudc gia TP Hd Chi Minh trong khuon
khé dé tai ma s6 U2022-13 va su hd trg vé trang thiét bi, hoa
chat ctia Phong Thi nghiém Hoéa nano va Phong Thi nghiém
Nghién ctru phat hién va Phat trién thude, Truong Pai hoc
Khoa hoc Ty nhién, Pai hoc Quéc gia TP Hd Chi Minh.
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