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1. Gioi Thiéu

DPai hoang (Rheum palmatum) 1a dugc liéu cé trong
danh muc cay thudc Viét Nam, duge sir dung phé bién
trong cac bai thudc dan gian va bai thudc y hoc cb
truyén. Cac nghién ciru di cho thiy Dai hoang co nhiéu
hoat tinh sinh hoc nhu kha ning khang khuan trén nhiéu
loai vi khudn nhu tu ciu, truc khudn ly, Vibrio cholerae,
Bacteroides fragilis,...[1,2]. Thanh phan héa hoc chinh
trong dugc liéu Pai hoang 1a cac din chét polyphenol
nhu anthraquinon, tanin,...[2].

Theo truyén thong thi cac hat nano thuong tong hop
bang cac phwong phéap vat 1y va hoa hoc. Cac phuong
phap nay thuong tong hop nhanh cac hat nano tuy nhién
thuong din dén sy hién dién ctia mot s6 hoa chit doc hai
dugc hap thu trén bé mat va khong than thién méi
truong. Tong hop xanh 1a phuong phap st dung cac
nguén tu nhién nhu enzyme vi sinh vat, thyc vat va chiét
xut thyc vat dé tong hop cac hat nano. Phuong phap
tong hop xanh hudéng dén viéc giam thiéu str dung va tao
ra cic chét doc hai, giam thiéu 6 nhiém méi trudng [3].
Trong nhitng ndm gan déy, nano bac luén thu hit sy cha
¥ cuia cac nha khoa hoc trén thé giéi, xuit phat tir nhiing
tinh chat doc do ciing nhu pham vi ing dung rong 16n
nhu st dung lam chat xuc tac, dau do sinh hoc hay chat
hién hinh [4,5]... Pac biét, nho vao hoat tinh khang
khuan hiéu qua, nano bac dwoc xem la giai phap tiém
nang cho nhiéu vin dé vé& nhiém khuén sinh hoc, bao
gdm ca vi khuin dé khang khang sinh [6]. Nano bac thé
hién tac dung diét khuan trén mot lugng 16n céc loai vi
khuén, nhimg loai dugc nghién ctru nhidu nhit 13 ty cau
vang Staphylococcus aureus, Escherichia coli, lién cau
tan mau Streptococcus aureus, truc khudn mu xanh
Pseudomonas aeruginosa va phay khuin ta Vibrio
cholerae, ndm Candida albican [7,8] . Nho vao tinh chét
khang khuén manh, nano bac di duoc su dung nhiéu
trong chat phu bé mit, bang vét thuong, trang thiét bi y
té trang bac, cac thiét bi dé ghép vao co thé nhu dng
thong trong tim mach, tiét niéu [9]. Phuong phéap tong
hop xanh gitip giam ndng dé bac sir dung va gitup 6n
dinh cac nano bac bang cach két hop cic phéan tir sinh
hoc nhu protein, acid amin, polysaccharid, alkaloid,
tannin, phenolic, saponin, terpenoid, vitamin, nhiing hop
chét co sin trong dugc li¢u vira dong vai tro 1a tac nhan
ddng thoi da dugce chimg minh tac dung trj lidu. Trong
hai thap ky tro lai day, trén thé gidi ¢ rat nhiéu nghién
ctru vé téng hop nano bac str dung cac dich chiét duoc
liéu cling nhu hoat tinh cta cac hat nano bac [10]. O Viét
Nam, ciing di c6 nhitng cong b sir dung dich chiét duoc
lidu dé téng hop nano bac nhu su dung dich chiét 1a
Bang Terminalia catappa, dich chiét ciy Hanh Citrus
microcarpa [11]... Trong nuéc chua c6 cong bd khoa
hoc st dung dich chiét Pai hoang dé tong hop nano bac.
Trén thé gidi, cic nghién ctru tong hop xanh nano bac sir

dung dich chiét cay Pai hoang di duoc coéng bd nhing
nam gan day. Nam 2017, Selvaraj Arokiyaraj va cong su
dd tong hop nano bac st dung ré cua loai Rheum
palmatum, két qua cho thdy nano bac hinh cau véi kich
thudc 12142 nm [12]. Nghién ctru chua cong bd do 6n
dinh cua nano bac tao thanh sau qua trinh téng hop, nhiét
d6 tong hop, thoi gian téng hop, kich thudc hat con 16n.
Do vy, dé tai tién hanh khéo sat cac thong sb tong hop
nano bac sir dung dich chiét than r& Dai hoang & Viét
Nam va thtr hoat tinh khéng khuin cua nano bac tao
thanh.

2. Doi wong va phwong phap nghién ciru

2.1 Pé6i twong nghién ciru

Nguyén lidu nghién ctru: than ré cia Rheum palmatum
duoc mua tir bénh vién Y hoc ¢d truyén Tp HCM. Duogc
liéu duoc luu trir tai BO mon Duogc liéu — khoa Duoc,
Truong DPai hoc Lac Héng. Dugc li¢u dugc xay nhd va
ray qua ray 2 mm. Duoc li¢u dugc xac dinh do am theo
phuong phap mat khéi lugng 1am kho theo Phuy luc 9.6
Duoc dién Viét Nam V.

Hoa chit tong hop nano bac: bac nitrat (AgNOs), poly
vinylpyrrolidone (PVP), trisodium citrate dihydrate
(TSC) cua hang MercK.

Hoa chit thir nghiém khang khuin: moéi truong
Mueller- Hinton Agar (MHA, Merck — Buc), méi truong
Brain Heart Infusion (BHI, Merck — Buc), Penicillin G
(1.000.000 1U, Mekophar).

Vi khuan Staphylococcus aureus ATCC 25923,
Escherichia coli ATCC 12228, Candida spp. ATCC
29212, Pseudomonas aeruginosa ATCC 27853 ctua B
mon Vi sinh, Khoa Dugc Pai hoc Lac H@)ng.

2.2 Tong hop nano bac
2.2.1 Chuin bi nguyén li¢u tong hop nano bac

Chudn bi cao than ré Pai hoang: Can 100 g dugc liéu
Pai hoang (d6 am 11,06%) cho vao erlen 1000 mL,
thém 800 mL nudc cét, tién hanh dun erlen trén bép cach
thity & 80 °C trong 4 gid, sau d6 loc qua gidy loc xép
nép. Chiét 1ap lai 3 1an dé thu dugc dich chiét. Dich chiét
dugc ¢o thu hdi dung méi trén bép cach thuy dé thu duoc
cao dac bai hoang.

Chudn bi dich chiét Pai hoang 5%: can 5,00 g cao Pai
hoang cho vao binh dinh mirc 100 mL, thém nudc cat
dén vach, khqu déu cho tan thu duge dich chiét Dai
hoang 5%.

Chudn bi dung dich PVP 1%: Can 1,00g PVP cho vao
becher 250 mL, thém 100 mL nudc cat, khudy déu cho
tan.

Chudn bi dung dich TSC 0,5%: Can 0,50 g TSC cho
vao becher chira 100 mL PVP 1%, khudy déu cho tan.

Chudn bi dung dich bac nitrat 0,1 M: Céan 1,70 9
AgNOs cho vao binh dinh mirc 100 mL, cho nuéc cat
dén vach. Thu dugc dung dich AgNO3 0,1 M.

2.2.2 Quy trinh téng hop nano bac

Dich chiét dugc liéu duoc tao hdn hop va tién hanh
phéan tng tong hgp nano bac voi dung dich AgNOs trén
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bép khudy tir véi toc do 400 vong/phit. Cac thong sb
tién hanh khao sat: thé tich dich chiét Dai hoang 5%, thé
tich dung dich AgNO3 0,1 M, thoi gian tong hop, nhiét
d6 tong hop, thé tich PVP 1,0 %, thé tich TSC 0,5 %.

Dua trén két qua do phé UV-Vis, cam quan cua mau
nano bac tao thanh dé chon ra thong s thich hop dé téng
hop nano bac. Cac mau tong hop co dinh hap thu cyc dai
nam trong ving 400 - 500 nm dic trung cho sy hinh
thanh nano bac [13,14] va 6n dinh trong thoi gian bao
quan, khong c¢6 bién doi vé& mau sic va khong bi tua.

2.2.3 Xac dinh tinh chit, ciu tric nano bac

Tinh chét quang hoc cua nano bac dugc xac dinh bﬁng
Phé UV-Vis trén may UV Thermo EVO300 PC tai bd
mon Hoa phan tich-Kiém nghiém, Khoa Duoc, Pai hoc
Lac Héng.

Kich thudc va su phan bd cac hat nano bac duge xac
dinh bang kinh hién vi dién tir truyén qua (TEM) do trén
may JEM-1400, Nhat Ban tai Phong thi nghiém trong
diém Vién Han Lam Khoa Hoc va Cong Ngh¢ Viét Nam
— Ha Noi két hgp phan mém Image Tool.

2.3 Xic dinh hoat tinh khang khun

Vi khuén dugc cdy hoat hoa trong méi truong BHI, u
37 °C trong 24 h dé c6 d6 duc bang d6 duc Mc Farland
0,5 (OD tai 600 nm tir 0,08 - 0,10) twong duong v6i 1,0 -
1,5.108 CFU/ml. Pha loang 100 1in dé dwoc mau c6 ndng
d6 1,0 - 1,5.10% CFU/ml cho thir nghiém [15].

Luu ¥: mau vi khuan/ndm phai dugc s dung trong
vong 15 phut sau khi pha lodng.

2.3.1 X4c dinh hoat tinh khang khuin

Trai déu vi khuén trén nén thach MHA (d6 day thach
3,5-4,5 mm), duc cac giéng duong kinh 6 mm. Cho vio
mdi giéng 100 uL dung dich:

- Giéng a: Dung dich nano bac 100 pg/mL
- Giéng b: Dung dich nano bac 50 pg/mL
- Giéng c: Nudc cit

- Giéng d: Penicillin G (100 pg/mL)

Sau d6 G mau 24 gio & 37 °C, quan sat duong kinh
vong khang khuan [15]. Thuc hién 3 1an liy két qua
trung binh.

2.3.2 Xac dinh nong dd e ché tdi thiéu

Gia tri MIC (néng do uc ché t6i thiéu) thuc hién theo
phuong phép pha loang trong ong nghiém. Cho vao céc
ong nghiém (glong nhau vé kich thudc, thé tich) mau thir
(nano bac), miu déi chiéu (penicillin G) véi ndng do
giam dan (pha lodng trong méi truong MHB) nhur sau:

nong do thap nhét ciia mau thir trong dng nghiém trc ché
su phat trién cua vi khuén [16].

Thyc hién song song véi mau ching am (moi truong
va vi khudn) va ching duong (mdi truong). Chung am
phai ¢6 sy phat trién cua vi khudn (duc), chimg 4m
khong c6 sy phat trién ctia vi khuan (trong) sau 24 gid.

3. Két qua va thio luan
Khao sat d§ dac hiéu cia phwong phap UV-Vis

Thyc hién quét phd hap thu UV-Vis cua dung dich
AgNOQOs, dich chiét Pai hoang, dung dich PVP, dung dich
TSC, nano bac trong khoang budc séng 200-600 nm.
Két qua duoc biéu dién & Hinh 1.
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Hinh 1. Khéo sat do dac hiéu cua nano bac

Dung dich AgNOs, dich chiét Dai hoang, dung dich
PVP, TSC khéong c6 phod hép thu & budc song 400-450
nm. M3u nano bac cho dinh hép thu cuc dai nam trong
khoang budc song 400-450 nm. Do vay dinh tinh nano
bac bang phuong phap UV-Vis ¢6 tinh déc hiéu.

3.1 Khaio sat nhiét do tong hop nano bac

Tién hanh khéo sat & cing diéu kién: 4 mL dung dich
AgNOs; 0,01 M, 1 mL dich chiét Pai hoang 5%, thdi gian
phan tng 40 phit, tc d6 khudy 400 vong/phit, thay doi
nhiét d¢ tong hop nano bac tir 65 °C - 85 °C. Cac mau
nano bac tao thanh duogc do phé UV-Vis, két qua biéu
dién & Hinh 2.

0.9

0.8

0.7

0.6

0.5

Absorbance

0.4

0.3

0.2 =

Bing 1. Nong di nano bac trong thir nghiém MIC £ i
. N(}ing dé nano baC . N("ing da nano bac 300 325 350 375 400 AZVSVEVQ‘:”:;:”‘(":‘:L 500 525 550 575 600
On ° * On ° ‘ scan003:65¢ scan003:70¢c scan003.75¢c scan003 80c
g (Mg/mL) g (ng/mL) scan003-85¢

1 100 6 3,125 Nhiét do (°C) 65 70 75 80 85

2 S50 7 1,563 Dinh hép thu

3 25 8 0781 ow dai (am) 432 432 424 427 426

4 125 9 0,390 Po hdp thu (A)  0,6114 0,6000 0,8355 0,8379 0,8196

5 6,25 10 0,195

Hinh 2. Phé UV-Vis ciia méu nano bac téng hop theo nhiét do

Cho 400 pL vi khuan vio cac 6r}g nghiém chua se:l,n 4
mL mau thtr. Quan sat d§ duc cac 6ng sau 24 gid tir ong
c6 nong do nano bac thap nhat dén cao nhat. MIC la

Cac mau nano ch tao thanh cho dinh hép thu cuc dai
tai cac budc song nam trong khoang 400 dén 450 nm la

JSLHU, Issue 17, May 2024




Hoang Purc Thugn, Nguyén Dinh Thi Thanh Tuyén

lién quan dén sy hinh thanh cac hat nano kim loai bac va
chiéu cao ctia n6 cung cap thong tin vé ndng do ciia cac
hat nano kim loai bac [13,14]. Khi tang nhiét d6 thi c6 sy
dich chuyén vi tri cac dinh hap thu trong khoang 424-432
nm, cac mau nano bac téng hop ¢ nhiét d6 75-85 °C cho
dinh hip thu cyc dai 6n dinh & 424-427 nm. Két qua nay
theo hién tugng plasmon bé mat cho phép du doan cac
mau nano bac téng hop nhiét do tir 75 — 85°C kich thudce
nhd, én dinh hon cac miu duge téng hop ¢ nhiét 6 thép
hon [17]. Dua vao két qua d6 hip thu va dinh hép thu
cuc dai, nhiét do thich hop dé téng hop nano bac trong
khao sat nay la 75 °C.

3.2 Khao sat thoi gian tdng hop nano bac

Tién hanh khéo sat ¢ cung diéu kién: 4 mL dung dich
AgNO3 0,01 M, 1 mL dich chiét Pai hoang 5%, nhiét do
tong hop 14 75 °C, toc do khudy 400 vong/phit, thay doi
thoi gian tong hop cac méau nano bac tir 20 — 60 pht.
C4c mau nano bac tao thanh duogc do phé UV-Vis, két
qué dugc biéu dién ¢ Hinh 3.

gan nhu khong thay doi trong pham vi budc song 404 —
406 nm,va cho do hép thu cuc dai tai mau nano bac téng
hop tir 0,2 mL dich chiét Pai hoang 5% (d6 hép thu
1,2655). Do do, thé tich dich chiét Pai hoang 5% thich
hop dé tong hop nano bac trong khao sat nay 12 0,2 mL.

H /

The tich (mL) 0L 02 03 04 05
Binh hap thu 404 404 406 400 414
cuc dai (nm)

Dohépthu(A) 1,183 1,2655 12332 172167 111676
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Hinh 3. Phé UV-Vis ciia mau nano bac téng hop theo
cdc thoi gian tong hop

Khi thay dbi thoi gian téng hop thi cic mau nano bac
tao thanh co vi tri dinh hép thu gan nhu khong thay ddi
trong pham vi budc song 432 — 435 nm. Két qua nay co
thé khang dinh cac hat nano bac tao ra c¢6 kich thudc nho
6n dinh trong thoi gian tir 20 dén 60 phit, & thoi gian 40
phut mau nano bac tao ra cé dinh hép thu cuc dai 434 nm
v6i d6 hip thu 16n nhat 1a 1,1651. Thoi gian thich hop dé
téng hop nano bac trong khao sat nay 1a 40 pht.

3.3 Khao sat thé tich dich chiét than ré Dai hoang 5%

Tién hanh khao sat & cung diéu kién ndng d6 AgNO3
0,01 M, nhiét do phan ung 75 °C, thoi gian phan g 40
phut, téc d6 khudy 400 vong/phut, thay d6i thé tich dich
chiét than ré Pai hoang 5% tir 0,1 dén 0,5 mL. Cac mau
nano bac tao thanh duoc do phé UV-Vis, két qua dugc
biéu dién & Hinh 4.

Khi thay doi thé tich dung dich Pai hoang 5% thi cac
mAau nano bac tao thanh cho cac dinh hap thu cuc dai dao
dong tir 404-414 nm va dich chuyén theo hudng budc
song tang dan khi ting thé tich dich chiét Dai hoang 5%
trong tong hop nano bac. Véi cac mau nano bac téng hop
v6i thé tich Pai hoang 5% thi cho cac vi tri dinh hip thu

Hinh 4. Phé UV-Vis cia mau nano bac 16ng hop theo thé tich
dich chiet than ré Pai Hoang 5%

3.4. Khio sat thé tich dung dich AgNO3 0,01M

Tién hanh khao sat ¢ cung diéu kién: 0,2 mL dich
chiét than ré Dai hoang 5%, nhiét d6 phan tng 75 °C,
thoi gian phan tmg 40 phit, tc d6 khuay 400 vong/phut,
thay dbi thé tich dung dich AgNO3 0,01 M tir 2 dén 5
mL. Cac mau nano bac tao thanh duoc do phé UV-Vis,
két qua dwoc biéu dién ¢ Hinh 5.

Absorbance

300 325 350 375 400 425 450 475 500 525 550 575 600
Wavelength(nm)
scan002:4ml

scan002:5ml

scan002:3ml

scan002:2ml

Thé tich AgNOs
0,01M (mL)
Pinh h.ap thu 406 404 404 404
cuc dai (nm)

Do hép thu (A) 0,7633  1,0770 13776  1,6004

2,0 3,0 4,0 5,0

Hinh 5. Phé UV-Vis ciia mdu nano bac téng hop theo thé tich
dung dich AgNO3 0,01M

Khi thay doi thé tich dung dich AgNO3 0,01 thi cac
mau nano bac tao thanh co vi tri dinh hép thu cuc dai gﬁn
nhu khong thay déi trong pham vi budc song 404 — 406
nm. Két qua nay co thé khéng dinh cac hat nano bac tao
ra co kich thudc nho 6n dinh véi thé tich dung dich
AgNO3 0,01M tir 2,0 — 5,0 mL. Téng hop nano bac véi
5,0 mL dung dich AgNO3 0,01M cho dinh hép thu cuc
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dai tai budc song 404 nm voi do hép thu nhiéu nhéi:c
1,6004. The tich dung dich AgNOs 0,01M thich hop de
tong hgp nano bac trong khao sat nay 1a 5,0 mL.

3.5. Khio sat thé tich dung dich PVP 1%

Tién hanh khao st & cung diéu kién: 0,2 mL dich
chiét than r& Pai hoang 5%, 4 mL dung dich AgNO3
0,01 M, nhiét do phan tmg 75 °C, thoi gian phan ung 40
phit, tbc d6 khudy 400 vong/phit, thay dbi thé tich dung
dich PVP 1% tir 5 dén 40 mL. Cic mau nano bac tao
thanh dwoc do phé UV-Vis, két qua dugc biéu dién &
Hinh 6.

Absorbance
°
®

300 325 350 376 400 425 450 475 500 525 550 576 600
Wavelength(nm)

scan002:5ml ——— 5can002:10ml scan002:20ml

scan002:30ml scan002:40ml

thoi gian bao quan. Mau nano bac tong hop véi 30 mL
dung dich TSC 5% cho d6 hap thu 16n hon mau nano bac
tong hop voi 40 mL TSC 5% va on dinh. Thé tich dung
dich TSC 5% thich hop dé tong hop nano bac trong khao
sat nay la 30 mL.

Thé tich TSC

0,5% (ML) 5 10 20 30 40
Binh hap thu 427 416 409 408 408
cuc dai (nm)

Dohépthu (A) 2,0851 1,9213 15128 1,1074 0,8859

Thé tich PVP

19 (L) 5 10 20 30 40

Dinh hap thu 408 407 408 408 412

cuc dai (nm)

Dohépthu (A) 1,865 1,1450 0,8945 0,6573 0,4005

Hinh 6. Phé UV-Vis ciia mdu nano bac t(fng hop theo thé tich
dung dich PVP 1%

Khi ting thé tich dung dich PVP 1% tir 5 — 30 mL thi
cac mau nano bac tao thanh c6 dinh hap thu cuc dai gan
nhu khong dbi tai budc song 407-408 nm nhung d6 hap
thu ciia cac mau giam dan, mau nano bac tong hop véi
40 mL dung dich PVP 1% thi cho dinh hap thu cuc dai
tai budc song 16n hon tai 412 nm. Miu nano bac tong
hop véi 10 mL dung dich PVP 1% cho dinh hép thu tai
budc song nho nhét tai 407 nm va 6n dinh trong thoi
gian bao quan. Thé tich dung dich PVP 1% thich hop dé
tong hop nano bac trong khao sat nay 1a 10 mL.

3.6. Khao sat thé tich dung dich TSC 0,5%

Tién hanh khao sat & cung diéu kién: 0,2 mL dich
chiét than ré Pai hoang 5%, 4 mL dung dich AgNO3
0,01 M, 10 mL dung dich PVP 1%, nhiét 46 phan tng 75
°C, thoi gian phan ung 40 phut, tbc do khudy 400
vong/phut, thay d6i thé tich dung dich TSC 1% tir 5 dén
40 mL. Cac miu nano bac tao thanh dwoc do phdé UV-
Vis, két qua dugc biéu dién & Hinh 7.

Khi ting thé tich dung dich TSC thi cdc mau nano
bac tao thanh cho dinh hép thu cuc dai & budc song giam
dan tir 427 nm xudng con 408 nm va do hip thu ciing
giam dan. Vai trd tro phan bd cua TSC da thé hién rd khi
cang tang thé tich thi dinh hép thu & cac budc séng giam
dan, theo hién tugng plasmon bé mit thi hién tugng ung
voi cac kich thude hat nano bac giam dan. Cac mau nano
bac téng hop voi thé tich TSC 5% 1a 5 mL, 10 mL, 20
mL c6 hién duc tda sau 7 ngay bao quan. Nguyén nhan la
do Iugng TSC trong dung dich khong dii dé bao vé cac
hat nano bac tranh khoi sy két tu. Cac mau nano bac téng
hop véi thé tich TSC 5% 1a 30 mL, 40 mL 4n dinh trong

Hinh 7. Phé UV-Vis ciia méu nano bac t(fng hop theo thé
tich dung dich TSC 5%
3.7. Két qua phan tich anh TEM
Két qua khao sat cho cac thong sb tdi wu tong hop
nano bac trong dich chiét than ré Dai hoang nhu Bang 1.
Bing 2. Bing thong s6 tong hop nano bac

Téc nhan téng hep Théng s6
Dich chiét Dai hoang 5% 0,2 mL
Dung dich AgNO3 0,01M 4mL
Dung dich PVP 1% 10 mL
Dung dich TSC 0,5% 30 mL
Nhiét do phan tng 75 °C.
Thoi gian phan ng 40 phut
Tbc d6 khudy 400 vong/phut

Thyc hién tong hop nano bac vdi cac thong s6 nhu
Bang 2. Mau nano bac tao thanh duoc dem do phé Uv-
Vis va do kich thu6c bang kinh hién vi dién tir truyén
qua (TEM). Két qua TEM dugc trinh bay ¢ Hinh 7. Két
qua cho thdy cac hat nano bac c6 dang hinh cau véi
duong kinh hat trung binh khoang 10 - 30 nm.
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Hinh 8. Anh TEM hat nano bac ¢ thuéc do 100 nm
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Hinh 9. Biéu d6 phén bé kich thude hat nano bac &
thuoc do 100 nm

Tén sudt

3.8. Xdc dinh d9 6n dinh ciia nano bac téng hop

Mau nano bac sau khi tong hop dugc bao quan ¢ nhiét
d(}ﬂ 30°C, noiw kho 1o, thoang mat, sau 6 thang mau duoc
kiém tra 6 6n dinh bang phuong phap UV-Vis.
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Hinh 10. Mdu sdc dung dich nano bac ban dau va sau 6 thing
bdo quadn
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Hinh 11. Phé UV-Vis ciia mau nano bac ban déu va mdu nano
bac sau 6 thang bdo qudn

Mau nano bac sau 6 thang khong bi duc, khong co
tha, gitr nguyén trang thai mau sic nhu ban dau. Pho
UV-Vis ciia mau nano bac sau 6 thang bao quan van cho
dinh hip thu tai buéc song 405 nm tuwong tmg phd UV-
Vis v6i mau ban dau, khong xuat hién dinh hép thu bat
thuong; mau nano bac cho do hép thu 1a 1,307 twong rng
v6i d6 hap thu cia mau trude bao quan. Dua vao két qua
phé UV-Vis va cam quan ciia mau nano bac, ¢ thé
khflng dinh mau nano bac tao thanh én dinh trong thoi
gian 6 thang bao quan & nhiét d¢ 30 °C, noi kho rao,
thoang mat.

3.9. Két qua thir hoat tinh khang khuén

3.9.1 Xéc dinh hoat tinh khing khuén

Hinh 12. Hoat tinh khang khudn ciia méu nano bac
a: nano bac 100 pg/mL, b: nano bac 50 pg/mL,
¢: Penicillin G 100 pg/mL, d: nwéc
Bing 3. Pucng kinh vong khdng khudn

Puong kinh khang khuan (mm)

Vi khuin,

ndm nano bac nano bac Penicillin G

100 pg/mL 50 pug/mL 100 pg/mL
P. aeruginosa 11+0,3 11+0,4 11+0,2
S. aureus 14+0,4 10+0,5 12+0,3
E. coli 8+0,3 8+0,5 6+0,2
C.albicans 10+0,5 9+0,4 8+0,3

Két qua quan sat vong khang khuan cho thidy mau
nano bac tong hop tir dich chiét Pai hoang 5% cho cac
vong khang khudn d6i v6i cac vi khuan va ndm khao sat,
¢6 e ché su phat trién cua cac chung vi khuén va nim.
Vi vy, mau nano bac téng hop st dung dich chiét Pai
hoang c6 hoat tinh khing khuan trén S. aureus, P.
aeruginosa, C. albicans, E. coli.

3.9.2. Xic dinh nong d trc ché tbi thiéu

Két qua xac dinh MIC mau nano bac téng hop tir dich
chiét Dai hoang trén cac ching P. aeruginosa, S. aureus,
E. coli, C.albicans 1n luot 1a 12,5 pg/mL, 3,125 pg/mL,
12,5 yg/mL, 12,5 pg/mL.

Bing 4. Két qua thir nghiém MIC

Vi khuin, MIC ciia nano MIC cia Penicillin
nam bac (ug/mL) (ng/mL)
P. aeruginosa 12,5 30
S. aureus 3,125 3,75
E. coli 12,5 15
C.albicans 12,5 7,5

Két qua thir hoat tinh khang khuan ciia mau nano bac
trong nghién ciru nay ciing twong tmg véi két qua khang
khuédn cua Selvaraj Arokiyaraj va cong su cong bd nim
2017 tong hop nano bac st dung ré cua loai Rheum
palmatum va thir hoat tinh khang khuan cho két qua
khang khuan manh trén Staphylococcus —aureus va
Pseudomonas aeruginosa [12].
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4. Két luan

Dé tai da tong hop thanh cong nano bac sir dung dich
chiét than r& Pai hoang véi diéu kién tong hop 1a: nhiét
d6 tong hop 1a 75 °C, thoi gian tong hop 1a 40 phit, thé
tich dich chiét Dai hoang 14 0,2 mL & nong do 5%, thé
tich dung dich AgNO3 & nong d 0,01 M 1a 4 mL, thé
tich dung dich PVP 1% la 10 mL, thé tich dung dich
TSC 0,5% 1a 30 mL. Két qua TEM cho théy cac hat nano
bac ¢6 dang hinh cau véi dudng kinh hat trung binh
khoang 10 - 30 nm. Két qua tong hop nano bac c6 kich
thudc nho hon so véi két qua nghién ctru cia Selvaraj
Arokiyaraj cong b niam 2017 1a 121 + 2 nm. Diéu d6
cho thiy viéc st dung thém cac chét bao vé c6 thé cai
thién kich thudc hat t6t hon va én dinh hon. MAu nano
bac cho kha niang khang khuan cac ching vi khuan
Staphylococcus aureus, Pseudomonas aeruginosa,
Escherichia coli va Candida spp. voi MIC lan luot 1a
3,125 pg/mL, 12,5 pg/mL, 12,5 pg/mL, 12,5 pg/mL.

5.Cam on

Nghién ctru 1a dé tai cip co s& ma s6 (LHU-RF-MP-
19-03-13). Cam on Truong Pai hoc Lac Héng da tao
diéu kién tét nhat cho nhom tac gia hoan thanh nghién
clru nay.

6. Tai licu tham khao

[1] Magda M.Aly; Nehad M. Gumgumijee,
Antimicrobial efficacy of Rheum palmatum, Curcuma
longa and Alpinia officinarum extracts against some
pathogenic microorganisms. African Journal of
Biotechnology. 2011, 10(56), pp. 1205-12063.

[2] Koaikowaka; Helena D.Smonar; Anna Malm,
Antimicrobial activity and total content of polyphenols
of Rheum L. species growing in Poland. Central
European Journal of Biology. 2010, 5(6), pp. 814-820.
[3] Aman Gour; Narendra Kumar Jain, Advances in
green synthesis of nanoparticles. Artificial Cells,
Nanomedicine, and Biotechnology. 2019, 47(3), pp 844-
851.

[4] Kyeong-Seok Lee; Mostafa A. El-Sayed, Gold
and silver nanoparticles in sensing and imaging:
sensitivity of plasmon response to size, shape, and metal
composition. The Journal of Physical Chemistry B. 2009,
110 (39), pp. 19220-19225.

[5] Narayan Pradhan; Anjali Pal; Tarasankar Pal ,
Silver nanoparticle catalyzed reduction of aromatic nitro
compounds. Colloids and Surfaces A: Physicochemical
and Engineering Aspects. 2002, 196 (3), pp. 247-257.

[6] S. Ashokkumar; S. Ravi; V. Kathiravan; S. Vel
murugan, Synthesis of silver nanoparticles using A.
indicum leaf extract and their antibacterial activity. 2015,
134 (2), pp. 34-39.

[7] V. Gopinath; D. MubarakAli; S. Priyadarshini;
N. Meera Priyadharsshini; N. Thajuddin; P. Velusamy,
Biosynthesis of silver nanoparticles from Tribulus
terrestris and its antimicrobial activity: a novel
biological approach. Colloids and surfaces B:
Biointerfaces. 2012, 96, pp. 69-74.

[8] Deenadayalan

Ashok Kumar; V. Palanichamy; Selvaraj

Mohana Roopan, Green synthesis of silver nanoparticles
using Alternanthera dentata leaf extract at room
temperature and  their  antimicrobial  activity.

Spectrochimica  Acta Part A: Molecular and
Biomolecular Spectroscopy. 2014, 127, pp. 168-171.

[9] Chen  Jyh-Ping; Chiang  Yun, Bioactive
electrospun silver nanoparticles-containing polyurethane
nanofibers as wound dressings. Journal of nanoscience
and nanotechnology. 2010, 10(11), pp. 7560-7564.

[10] Khwaja Salahuddin Siddigi; Azamal Husen;
Rifagat A. K. Rao, A review on biosynthesis of silver
nanoparticles and their biocidal properties. Journal of
Nanobiotechnology. 2018,16(14), pp. 32-41

[11]  Huynh Thi My Linh, Nghién ciru tong hop hat
nano bac tir dung dich bac nitrat bang tic nhan khir dich
chiét nudc 14 bang. Luan vian Thac si. 2013.

[12] S. Arokiyaraj; S. Vincent; M Saravanan; Y.
Lee; Young K. Oh; Kyoung H.Kim, Green synthesis of
silver nanoparticles using Rheum palmatum root extract
and their antibacterial activity against Staphylococcus
aureus and Pseudomonas aeruginosa. Artificial Cells,
Nanomedicine, and Biotecnology. 2017, 45(2), pp. 372-
379.

[13] Shujahadeen B. Aziz; Omed Gh. Abdullah;
Dlear R. Saber; Mariwan A. Rasheed; Hameed M.
Ahmed, Investigation of metallic silver nanoparticles
through UV-Vis and optical micrograph techniques. Int.
J. Electrochem. Sci.. 2017, 2(12), pp. 363 — 373.

[14] Liu Y.; Chen S.; Zhong L.; Wu G., Preparation
of high-stable silver nanoparticle dispersion by using
sodium alginate as a stabilizer under gamma radiation.
Radiation Physics and Chemistry. 2009, 3(78), pp. 251-
255.

[15] T.G. Gini; G. Jeya Jothi, In vitro screening of
antibacterial and antifungal activity of Marsilea
quadrifolia (Marsileaceae) Linn. Extract. American
Journal of Phytomedicine and Clinical Therapeutics.
2015, 3 (4), pp. 313-329.

[16] G. Bagherzade; M.M. Tavakoli; M.H. Namaei,
Green synthesis of silver nanoparticles using aqueous
extract of Saffron (Crocus sativus L.) wastages and its
antibacterial activity against six bacteria. Asian Pacific
Journal of Tropical Biomedicine. 2017, 7 (3), pp. 227-
233.

[17] Vincenzo Amendola; Osman M. Bakr;
Francesco Stellacci, A Study of the Surface Plasmon
Resonance of Silver Nanoparticles by the Discrete
Dipole Approximation Method: Effect of Shape, Size,
Structure, and Assembly. Plasmonics. 2010, 5, pp. 85-97

7. Phu luc

JSLHU, Issue 17, May 2024 n


https://www.tandfonline.com/author/Gour%2C+Aman
https://www.tandfonline.com/author/Jain%2C+Narendra+Kumar
https://www.tandfonline.com/journals/ianb20
https://www.tandfonline.com/journals/ianb20
https://pubs.acs.org/action/doSearch?field1=Contrib&text1=Kyeong-Seok++Lee
https://pubs.acs.org/action/doSearch?field1=Contrib&text1=Mostafa+A.++El-Sayed
https://www.ingentaconnect.com/search;jsessionid=1m1rpp4fa0ec3.x-ic-live-01?option2=author&value2=Chen,+Jyh-Ping
https://www.ingentaconnect.com/search;jsessionid=1m1rpp4fa0ec3.x-ic-live-01?option2=author&value2=Chiang,+Yun
https://pubmed.ncbi.nlm.nih.gov/?term=Vincent+S&cauthor_id=27023851
https://pubmed.ncbi.nlm.nih.gov/?term=Saravanan+M&cauthor_id=27023851
https://pubmed.ncbi.nlm.nih.gov/?term=Lee+Y&cauthor_id=27023851
https://pubmed.ncbi.nlm.nih.gov/?term=Lee+Y&cauthor_id=27023851
https://pubmed.ncbi.nlm.nih.gov/?term=Oh+YK&cauthor_id=27023851
https://pubmed.ncbi.nlm.nih.gov/?term=Kim+KH&cauthor_id=27023851

Hoang Burc Thudn, Nguyén Pink Thi Thanh Tuyén

o B

'2 3lals]el 7
| J”:ﬂ;‘ﬁiﬂ'_'t}fﬂ” M"‘ﬁ :

[

Phu luc 1. Két qua thir nghiém MIC cua miu nano bac tao thanh

JSLHU, Issue 17, May 2024



