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TU KHOA

La ngii trao (Vitex negundo L.,);

Hat nano bac;,

DPPH (2,2-diphenyl-1-picrylhydrazyl).

1. GIOI THIEU

TOM TAT

Trong nghién ciru nay, hat nano bac (AgNPs) duoc téng hop
bang phuong phap sir dung dich chiét tir 14 ngil trao (Vitex
negundo L.) vira dong vai trd 1a chat khir va chat 6n dinh. Qua
trinh tong hop dugc xac nhan thong qua sy chuyén mau tir
vang sang niu sam va dinh hp thy phé UV-Vis dic trung tai
442 nm. Hinh thai va kich thudc cia AgNPs dugce xac dinh
bang SEM, cho thiy cac hat c6 hinh ciu dong déu, kich thudc
trung binh tir 10 &&n 40 nm . Kha ning chdng oxy héa cia
AgNPs dugc danh gia bang phwong phap DPPH (2,2-
diphenyl-1-picrylhydrazyl). Két qua cho thdy hoat tinh chong
oxy hoa ting theo ndng do, hiéu suat khir gbc DPPH véi gia
tri ECso cia AgNPs 1a 0,53 mg/mL, so véi dich chiét (ECso =
0,65 mg/mL), cho thdy hiéu qua chdéng oxy hoa cua AgNPs
cao hon dang ké. Két qua cho thdy AgNPs téng hop tir 14 ngii
trao khong chi c6 kich thudc nano 6n dinh ma con thé hién
hoat tinh sinh hoc, dac biét 1a kha ning chong oxy hoa, khing
dinh tiém ning ing dung trong y sinh hoc, dugc phim va my
pham.

tinh ndi bat nhu kha niang khang khuén, chong

Trong bdi canh toan ciu ngdy cang chi trong
dén sy phat trién bén viing va bao vé méi trudng,
viéc nghién clru va ing dung cac vat liéu nano co
nguén géc tu nhién, than thi€n v4i moéi trudng
dang tr¢ thanh mot xu hudng nghién ctru quan
trong. Trong s6 cac vat liéu nano, hat nano bac
(AgNPs) duoc quan tdm dac biét nho vao cac dac

oxy hoa va tinh twong thich sinh hoc cao (Trung
et al., 2023). Tuy nhién, cic phuong phap tong
hop AgNPs truyén thdng thuong st dung hoa
chét doc hai nhu chat khir hodc chét én dinh téng
hop, khong chi anh hudng tiéu cuc dén méi
trudng ma con tiém an rui ro strc khoe cho con
nguoi.
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Céac phuong phap tong hop AgNPs theo
hudng tong hop xanh dang duoc chi trong phat
trién. Mot trong nhitng hudng tiép can trién vong
nhat 13 sir dung dich chiét tir thyc vat dé tong hop
AgNPs. Phuong phap nay dua vao kha ning khir
va On dinh ion bac cta cac hop chét tu nhién cé
trong dich chiét, nhu Flavonoid, Phenolic,
Alkaloid,... ma khong can dung hoéa chit tong
hop doc hai. Nhiéu nghién ctu di chimg minh
rang dich chiét cua cac loai cay nhu Muntingia
Calabura (tring cd) (Luong et al., 2021),
Quisqualis Indica Linn (hoa st quan tir) (Trung
et al., 2023), Curcuma Longa (ngh¢) (Shameli et
al., 2012), va Ocimum Sanctum (hing qué) (Rao,
Kotakadi, Prasad, Reddy, & Gopal, 2013) c6 thé
duogc str dung dé téng hop AgNPs, dé)ng thoti tao
ra san phém ¢0 hoat tinh sinh hoc manh, dac biét
1a kha nang khang khuan va chéng oxy hoa.

Trong s cac loai cay dugc lidu ¢6 tiém ning
tai Viét Nam, Vitex Negundo L. (14 ngl trdo)
dugc ghi nhan ¢o6 gia tri y hoc cao. Dich chiét tr
14 ngii trao chira nhidu hop chat sinh hoc nhu
Flavonoid, Phenolic va Saponin — nhitng chét c6
tac dung khang khuén, khang viém va chong oxy
hoa manh. Mot s6 nghién ciru trude day da dé cap
dén viéc sir dung 14 ngil trao dé tong hop AgNPs
(Zargar, Shameli, Najafi, & Farahani, 2014),
(Zargar et al., 2011), (Patil & Kumbhar, 2020),
tuy nhién nghién ctru vé kha ning chéng oxy hoa
cia AgNPs tong hop tir 14 ngii trao van con han
ché, ddc biét chua xem xét mdi twong quan giita
dac trung vat li€u va hoat tinh sinh hoc.

Dé danh gia kha ning chdng oxy hoa clia cac
hop chét ty nhién va vat liéu nano, phuong phép
DPPH (2,2-diphenyl-1-picrylhydrazyl) la mot
trong nhitng k¥ thuat dugc str dung phd bién nhd
su don gidn, d nhay cao va kha nang dinh lugng
r0 rang (Kedare & Singh, 2011). Phuong phép
DPPH 14 dya trén kha ning cta cac chit chong
oxy hoéa khur géc tu do DPPHe, thé hién qua su

giam do hip thu UV-Vis tai budc song ~517 nm
phan 4anh hiéu qua chong oxy héa ctia mau thir
(Christodoulou et al., 2022). Mot chi sé quan
trong trong phuong phap nay la gia tri ECso
(Effective Concentration 50). Gia tri ECso cang
thip cho thiy kha ning chong oxy hoa cang cao.
Pay 1a mot tiéu chi dinh luong quan trong dé so
sanh hi€u qua cua cac chit hodc vat liéu c¢6 hoat
tinh chdng oxy hoa.

Trong nghién ctru nay, cac hat AgNPs duogc
tong hop tir dich chiét 14 ngil trao thong qua quy
trinh tong hop xanh khong sir dung hoa chét doc
hai. Hoat tinh chdng oxy hoa cia AgNPs tong
hop dugc phén tich bang phuong phap DPPH,
qua d6 xac dinh tiém ning Gng dung cta loai vat
liéu nay trong cac linh vyc nhu y sinh hoc, dugc
pham va my pham.

2. PHUONG PHAP NGHIEN CUU
2.1. Vit liéu

La ngii trdo dugc thu hai vao thang 10 ndm
2024 tlr céc cdy truong thanh 4-5 nam tudi trong
tai phuong Trang Dai, Pong Nai. Mau duogc dinh
danh bdi chuyén gia thuc vat hoc, TS. Pham Van
Thé, truong Pai hoc Van Lang va dugce luu tai
Lab Tinh todan va Khoa hoc nano (Lab_CNS),
Truong Pai hoc Cong nghé Pong Nai. Tét ca cac
hoa chit sir dung nhu: AgNO3 ¢6 d6 tinh khiét >
99,8% (Merck, Duc), DPPH (2,2 diphenyl-1
picrylhydrazyl) (Sigma, USA) déu dat tiéu chuan
phan tich.

2.2. Diéu ché dich chiét

La ngii trdo tuoi duoc thu hai, Iya chon ky
(chi chon 14 tuoi xanh, khong bi sau bénh). Ngay
sau do, nguyén li¢u dugc rua sach, séy kho ¢&
50C bang ti sdy Memmert UN30 (Memmert,
Puc) dén khi dat d6 4m < 13%, xay nho va san



TAP CHI KHOA HOC VA CONG NGHE DAI HOC CONG NGHE PONG NAI

S6:01-2026

qua ludi 40 mesh (~0.45mm). Can 5g mau trong
100mL nudc cat dun ¢ nhiét 6 80°C trong 10
phiit sau d6 dé ngudi ¢ nhiét d6 phong trong vong
24 gio. Dich chiét thu duoc loc qua gidy loc véi
kich thudc loc 22pum va bao quan ¢ nhiét do 4°C
dé thuc hién cac nghién ctru sau.

2.3. Tong hop va tinh chit dic trung cia hat
AgNPs

Dich chiét 14 ngii trao va dung dich AgNOs
theo ty 1&: 2:3, cu thé 20mL dich chiét duoc tron
va khudy trong 30mL dung dich AgNOs 1,25mM
& nhiét do phong va u trong 24 gid. Ly tim hon
hop thu dugc trong 15 phut. Phan dich ndi duge

loai b, két tia thu duoc rira nhiéu 1an béng nudc
cit. Sau d6 mau duoc chuyén sang dia Petri va
sdy & nhiét 46 80°C trong vong 4 gid dé duoc
AgNPs tinh khiét (Hinh 1). Tinh chat quang hoc
ctia nano bac dugc xac dinh bang quang phd tir
ngoai — kha kién (Ultraviolet Visible
Spectroscopy, UV-Vis) may
NanoPhotometer C40 (Implen, Germany) tai Lab

trén

Tinh todn va Khoa hoc nano, Trudong Dai hoc
Cong ngh¢ Pong Nai. Cau triic va hinh thai cta
AgNPs phan tich bang kinh hién vi dién tir quét
(SEM, JEOL, JSM-IT800) tai Truong Pai hoc
Khoa hoc va Cong ngh¢ Ha Noi

Hinh 1. So db téng hop hat nano bac (AgNPs)

o=l
Khuiy & nhiét d6
phong trong 1 gi&

La ngii trao
(Vitex negundo 1..)

2.4. Panh gia hoat tinh chong oxy héa

Kha nang khang oxy hoa cua AgNPs dugc
xac dinh theo miéu ta cia Chun-Ping va cong su
(Chun-Ping, Kuan-Hung, Chia-Chi, Ming-Chih,
& Yi-Ping, 2022). Hon hop phan tmg gém 140
uL DPPH (dung dich DPPH dugc chuin bi &
nong d6 150uM trong methanol) va 70 uL méu
O cac néng dd khac nhau. Hon hop duoc U ¢ nhiét
do phong véi thoi gian 60 phut va gitlr trong bong
t6i dé tranh anh sang anh hudng dén phan tmg.
Phan g xay ra nhu sau, DPPH 14 mot chat gbc
tr do mau tim, khi gip chit chéng oxy hoa sé&
chuyén thanh mau vang. Chat chdng oxy hoa
cang manh thi mau tim cang giam dan. Chat dbi

Dung dich keo
nano bac

-
F
m»p
e

Hat nano bac

(AgNPs)

ching duong dugc st dung la Ascorbic a xit
(vitamin C) va st dung dung dich Methanol dé
hoa tan Ascorbic a xit dé xay dung duong chuan.
Dbi véi miu ciing pha lodng bang Methanol voi
cac ndng d6 khac nhau. Po mat d6 quang (OD)
cua DPPH ¢ bude song 517 nm. Thi nghiém
duoclap lai 3 lan tuong ing véi cac néng d6 khac
nhau. Thi nghiém twong ty véi miu tring (dung
methanol) va 13p lai 3 1an. Céc s6 liéu duogc xtr 1y
bang Microsoft Excel 2010. Phuong phap DPPH
duogc thuc hién theo so dd ¢ Hinh 2. Hiéu qua
khang oxy hoéa 50% (EC50: Effective
Concentration of 50%) dugc tinh dua vao
phuong trinh tuyén tinh y = ax + b (x 12 ndng do,
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y 12 % e ché). Tir phuong trinh y = ax + b, thay
y = 50% vao phuong tinh s& thu dugc gia tri x.

Gia tri x chinh 13 ndng do wc ché 50%
(ECso).

Mau & mdi néng
do khac nhau

DPPH (2,2-diphenyl-1-picrylhydrazyl)

U & nhiét do phong; trong
boéng toi; thoi gian 60 phut;
tranh anh sang.

Mau tim

Hinh 2. So d6 phuong phap DPPH (2,2 diphenyl-1 picrylhydrazyl).

3. KET QUA VA THAO LUAN
3.1. Tong hop hat nano bac (AgNPs).

Qué trinh tong hop AgNPs bang dich chiét
14 ngii trao don gian véi dic diém dic trung bang
su thay doi mau sic ciia dung dich (vang dén nau
sam), mot ddu hiéu cho thdy su hinh thanh céac
hat AgNPs. Qué trinh khir sinh hoc Ag" thanh
Ag® duée dang cac hat nano AgNPs dugc quan
sat bang phd hap thu UV-Vis trong dai budc song
300-800 nm. Cu thé, mét dinh hép thu manh tai
442 nm, 1a ving phd dic trung cho hién tuong
cong hudong plasmon bé mit (Surface Plasmon
Resonance - SPR) cua hat AgNPs (Hinh 3a)
(Luong et al., 2021). Sy xuat hién ciia dinh nay
xac nhan sy hinh thanh cia AgNPs trong dung
dich, déng thoi do cao va do rong cua dinh cling
phan anh mtc d9 phan tan va kich thudc tuong

d6i dong déu cuia cac hat. Két qua phan tich kinh
hién vi dién tir quét (SEM, Scanning Electron
Microscopy) s& hiéu rd hon vé kich thudc va
hinh thai bé mit ctia hat AgNPs. Hinh 3b thé hién
anh SEM ciia AgNPs duoc téng hop tir dich chiét
14 ngii trao. Két qua SEM cho thiy cac hat AgNPs
téng hop c6 dang hinh cau, duong kinh tir 10 dén
40 nm, phan bd twong dbdi dong déu. Cac hat
AgNPs khong bi két tu, cho théy dich chiét 1a ngil
trao khong chi dong vai tro chat khir ma con ¢
kha nang on dinh tdt cac hat nano bac (Trung et
al., 2023). Bé mit hat tuong ddi tron, ching to su
bao phi ctia cac hop chit hitu co tir dich chiét
gitip ngan chin qua trinh két tu va ting tinh 6n
dinh cua hé keo hat AgNPs. Nhimng két qua
tuong tu ciling dugc bao cdo ddi vé6i cac hat
AgNPs téng hop xanh tir nhiéu loai dich chiét
khac nhau (Luong et al., 2021), (Hai et al., 2022),
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(Pandian, Senthilkumar, Naveenkumar, &

Samraj, 2023).

Pic diém cdu trac tinh thé cua AgNPs duoc
xac dinh bang phd nhiéu xa tia X (XRD), thé hién
trong Hinh 4. Gian d6 XRD xuit hién cac dinh nhidu
xa tai 20 voi cac gia tri 38.1°, 44.3°, 64.4° va 77.4°,
tuong tmg v6i cac mit tinh thé (111), (200), (220) va
(311) ciia bac kim loai c6 cdu tric lap phuong tim
mit (fcc). Theo JCPDS No. 04-0783, su xuét hién cua
céc dinh nay khang dinh mau thu dugc 1a Ag kim loai,

Absorbance

400 500 600 700 800
Wavelength (nm)

khong phat hién c6 Ag20 hoic AgCl trong miu. Diéu
nay chirg t6 Ag* da duogc khir hoan toan thanh Ag°
trong qua trinh tong hop. Pang chu y, dinh Peak cao
nhét trong gian dd6 XRD 1a mit (111), diéu nay cho
thay tinh thé AgNPs phat trién vu tién theo mat (111).
Két qua nay phu hop véi bao céo cia Tessema va
cong sy, trong d6 AgNPs duoc tong hop bang ca
phuong phap xanh va phuong phap hoa hoc (Tessema
etal., 2023). Cac két qua XRD ciing phii hop voi hinh
thai hat dugc quan sat trén anh SEM (Hinh 3b), xac
nhén ring cac hat thu duoc chinh 14 AgNPs

Hinh 3. a) Ph6 UV-Vis cuia dung dich nano bac (AgNPs); b) Hinh anh SEM ctia AgNPs.
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Hinh 4. Gian do XRD cua hat nano bac (AgNPs)
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3.2. Panh gia hoat tinh chdng oxy héa

Hoat tinh chdng oxy hoa cua dich chiét 14
ngti trao va AgNPs dugc danh gia thong qua phan
g véi gbe ty do DPPH. Khi ting dan ndng do,

y=82938x - 427129
Ré=0.9989

DPPH (%)

ﬁ D:W 0:2 0.3 0..4 05 0.6 0.7 0.8 09
Nong 4§ dich chiét 14 ngii trio (Vitex negundo L,) (mg/mL)

DPPH (%)
L]
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ti 1 hoat tinh khir gbc ty do DPPH ting dan ca &
mau dich chiét 14 ngi trao va dich keo AgNPs.
Diéu nay chiing t6, kha ning khang oxy hoa ting
theo ti 1 thuan v&i chiéu tang cua néng do
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Hinh 5. Méi quan hé giit ndng d6 (mg/mL) va kha nang khir gbc tu do DPPH (%) cua: a) dich chiét 14 ngii
trao (Vitex negundo L.); b) dung dich keo hat nano bac (AgNPs).

Mdi quan hé giit nong do (mg/mL) va kha
ning khir gbc ty do DPPH (%) cua dich chiét 1a
ngili trdo va dung dich keo hat nano bac (AgNPs)
dugc thé hién ¢ Hinh 5. Phuong trinh tuyén tinh
y = 82.938x - 4.2729 va y = 86.68x + 4.286,
tuong ing véi hé s6 xac dinh cia ham muc tiéu
lan luot R? = 0,9989 va R? = 0,9985, tuong tng,
chtng to mo hinh téi uu dang tin cdy. Dya vao
phuong trinh tuyén tinh, gia tri ECso cua dich
chiét 14 ngii trao va AgNPs duoc xac dinh 1a 0,65
mg/mL va 0,53 mg/mL, twong ung. Singh va
cong su (Singh et al., 2022) nghién ctru trén dich
chiét 14 tim ma (Urtica dioica) va hat AgNPs
téng hop xanh tir dich chiét 14 tim ma (Urtica
dioica) véi gia tri ECso do bang phuong phap
DPPH lan luot 14 0,12 mg/mL va 0.05 mg/mL,
twong tmg. Su khéac biét nay co thé xut phat tir
thanh phan va ham luong cac hop chit co trong
dich chiét. Ngoai ra, kich thudc va hinh thai hat

AgNPs cling dong vai tro quan trong cho qua
trinh tuong tac gbc tw do DPPH, din dén gia tri
ECso thap hon. Kich thuéc AgNPs nho va phan
bb ddng déu giup ting dién tich bé mit riéng, tir
d6 ting kha nang tuong tac véi goc ty do DPPH.
Diéu nay din dén gia tri ECso giam, cho thay hoat
tinh khir géc tu do manh hon. Nhin chung, gié tri
ECso ty 18 nghich v&i kha ning chdng oxy hoa,
mau c6 ECso cangthap thi hiéu qua trung hoa gdc
DPPH cang cao (Sharma, Yngard, & Lin, 2009).
Mic du gid tri ECso ctia nghién ctru twong ddi cao
nhung két qua UV-Vis hdp thu tai 442 nm va
hinh thai 6n dinh qua két qua SEM ching minh
dich chiét 14 ngil trao vira dong vai tro chat khir
vira 1a chat on dinh trong quéa trinh tong hop
AgNPs. Do d6, cac hat AgNPs thu dugc van thé
hién hoat tinh chéng oxy hoa, khéng dinh tiém
ning tng dung trong y sinh hoc, duoc phdm va
my pham.
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4. KET LUAN

Trong nghién clru nay, cac hat nano bac
(AgNPs) duogc tong hop thanh cong bang phuong
phap tong hop xanh tir dich chiét 14 ngii trao véi
quy trinh don gian, chi phi thip. Tinh chét dic
trung cua AgNPs dugc danh gid bang phdé UV-
Vis va phén tich SEM. AgNPs c6 dang hinh cau,
duong kinh tinh thé tir 10 dén 40 nm véi ciu trac
tinh thé 1ap phuong tim mait (fec). AgNP dugc
téng hop tur dich chiét 14 ngt trdo thé hién hoat
tinh chéng oxy hoa cao hon dich chiét 14 ngil trao
v6i gid tri ECso 14 0,53 mg/mL. Trong céc nghién
ctru tiép theo, s& md rong danh gia cac phuong
phéap ABTS (2,2’-azinobis-3-
Ethylbenzothiazolin-6-sulfonic Acid) dé c6 cai
nhin toan dién hon vé kha ning khtr gbc ty do va
hoat tinh chong oxy héa cia AgNPs. Vi nhing
két qua dat duogc, 14 ngii trao c6 tiém ning dé tong
hop AgNPs tng dung trong cac linh vyc nhu y
sinh hoc, duogc phém va my phém.
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ABSTRACT

In the present investigation, silver nanoparticles (AgNPs) were
biosynthesized employing the leaf extract of Vitex negundo L., as
areducing as well as a stabilizing agent. The formation of AgNPs
was evidenced by a color transition from yellow to dark brown
and further corroborated by a characteristic surface plasmon
resonance absorption band at 442 nm in the UV-Vis spectrum.
Morphological and dimensional analyses conducted via scanning
electron  microscopy (SEM) revealed predominantly
monodisperse, spherical nanoparticles with an average diameter
ranging from 10 to 40 nm. The antioxidant potential of the
synthesized AgNPs was quantitatively assessed using the 2,2-
diphenyl-1-picrylhydrazyl (DPPH) radical scavenging assay.
The results indicated a concentration-dependent enhancement in
radical quenching activity, with the AgNPs exhibiting an ECso
value of 0.53 mg/mL, in comparison to 0.65 mg/mL for the leaf
extract, thereby demonstrating markedly superior antioxidant
efficacy. The results demonstrated that AgNPs synthesized from
Vitex negundo leaf not only possess stable nanoscale
characteristics but also exhibit pronounced bioactivity,
particularly antioxidant capacity, underscoring their promising
applicability in biomedical, pharmaceutical, and cosmeceutical
domains.
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