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extract and characterization of their antibacterial activity

Nguyén Thi Nga', L& Anh Tam?, Ngé Vin Cuong’, Nguyén Vin Thanh Dat?,

Nguyén Thi Nhu Quynh’, Cao Vin Du®

Khoa Duoc, Dai hoc Lac Hong

Inganguyen. 120896@gmail.com, *anhtam.sn96@gmail.com, Svancuong283@gmail.com, *nvtdat] 9@gmail.com,
Sds. nhuquynhnguyen@gmail.com, *caovandulhu@gmail.com

TOM TAT: Trong bai bio nay, dé tai trinh bay phuong phép tong hop nano bac trong moéi truong dich chiét nuéc 1a Sim giau
polyphenol vdi vai tro vira la tac nhan khir vira la chit bao vé. Tinh chét quang hoc, hinh théi kich thudc cia cac hat nano bac
sau qud trinh tong hop duoc x4c dinh bang phuong phap quang phé hép thu UV-Vis, kinh hién vi dién tir truyen qua (TEM).

Két qua UV- -Vis cho dinh hap thu cuc dai ndm trong khoang 431 nm, hinh thai kich thuéc qua TEM cho thiy cac hat chu yéu
& dang tua ciu véi kich thudc phan bd 15 £ 1 nm. Hoat tinh khang khuin dugc x4c dinh bang phwong phéap duc 15 trén thach
va phuong phap pha lodng trong 6ng nghiém. Két qua cho thdy dung dich nano bac téng hop c¢6 tac dung khang céc vi khuén
S. aureus, S. faecalis, S. epidermidis va P. aeruginosa khi quan sat vong khang khuén trén thach. Gia tri MIC duoc x4c dinh
khoang 15 mg/l cho tit ca cac chung thir nghiém.

TU KHOA: nano bac, sim, rhodomyrtus tomentosa, khang khudn

ABSTRACT: In this study, nanosilver particles NPs were synthesized from AgNOs3 by using aqueous extract of Rhodomyrtus
tomentosa both as bioreductant and capping agent. UV—visible spectroscopy, Transmission Electron Microscopy (TEM) were
performed to ascertain the formation of Ag-NPs. The synthetic nanoparticles has showed maximum absorbance in 431 nm, size
distribution about 15 = 1 nm. Antibacterial activity was evaluated by using agar diffusion and broth dillution method. The
results showed the remarkable inhibition on the growth of S. aureus, S. faecalis, S. epidermidis va P. aeruginosa. MIC value is

—

15 mg/1 for all tested bacteria.
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1. GIOI THIEU

Mot trong nhiing thach thirc 1on nhat ciia y hoc hién nay la
su xuat hién cac chung vi khuén dé khang véi cac khang sinh
thong thuong. Didunay da thuc day viéc tim kiém céc phuong
phap thay thé, bao gom ca img dung cac hat nano bac lam chat
khang khuén. Hat nano bac 1a cum cac nguyén tir bac, ¢ kich
thude nanomet (khoang 1 + 100 nm). Dién tich bé mit 16n 1am
tang tinh bam dinh, dong thoi kich thudc nho gilp cac phan
tir nay dé dang xam nhap séu vao bén trong, gay roi loan cac
qué trinh sinh hoa dan dén 1am chét té bao vi khuan [1].

Phuong phap pho bién dugce sir dung dé tong hgp nano bac
la phuong phap khtr hoa hoc voi viée st dung céac tac nhan
khir nhu hydrazin, natri borohydrid, ... nhdm chuyén héa ion
bac thanh bac kim loai. Mdc du thuong té ra hi¢u qua, nhung
phuong phap nay van c6 han ché 1a doc tinh cta cac chat sir
dung. Dé tranh hodc gidm thiéu anh hudng cua cac chat doc
hai, gan day giéi khoa hoc da bat dau 4p dung dinh huéng cua
hoa hoc xanh trong viéc diéu ché nano bac, véi hai tiéu chi
vira kinh té, vira than thién voi méi truong. Trong sé cac
phuong phap héa hoc xanh, phuong phap diéu ché nano bac
tur phan Ung gilra bac nitrat véi dich chiét duoc liéu dang ngay
cang cho thay nhiéu tiém niang va uu thé vi gia thanh thép,
hoat tinh sinh hoc cao, quy trinh tong hop don gidn va than
thién v6i moi truong. Nho so hiru cac thanh phan c6 kha ning
khur sinh hoc nhur cac polyphenol: flavonoid, tanin... cac dugc
liéu c6 thé dugce sir dung dé téng hop nano kim loai [2, 3]..
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Hinh 1. Qua trinh oxy hda polyphenol trong dwoc liéu
de tong hop nano bac [4]

Cay Sim dugc trong pho bién ¢ Viét Nam, 14 cay Sim da
dugc chimg minh c6 nhiéu nhém polyphenol, thich hop dé
lam chét khtr trong tong hop nano bac [5] dong thoi cau triic
ctia polyphenol ciing c6 kha ning lam chat 6n dinh kich thudc
va bao v¢ [6] cac hat nano bac sau qua trinh khir. Do vay,
trong noi dung nghién ctru nay, dé tai sir dung dich chiét nudc
1a Sim dé tong hop nano bac. Viéc tong hop thanh cong nano
bac tir dich chiét 14 Sim mang nhiéu loi ich khi vira tan dung
nguén tai nguyén thyc vat san co, vira tao ra hé chét tang
cudng hoat tinh khang khuan, thay thé cho cac khang sinh.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1 Pdi twong nghién ctru

Bac nitrat (AgNO3) dugc mua cua Yuyu-chem (Trung
Quoc), dugce li¢u 14 Sim duoc thu hai tai Binh Son, Quang
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Ngii vao thang 12 nam 2018. Mau dugc dinh danh va luu mau
tai BO moén Dugc liéu — Pai hoc Lac Hong.

2.2 Téng hop nano bac

La cdy Sim duoc rira sach bang nudce cét, say kho & 70 °C
dat 6 am nho hon 13%, xay nho, riy qua ray duong kinh 2
mm. Can 25 g duogc liéu, tién hanh chiét v6i 200 ml nudc cat,
dun cach thuy ¢ 80 °C trong 20 phut, loc thu dich chiét Dich
chiét sau d6 duoc tao hdn hop va tién hanh phan g tong hop
nano bac voi dung dich AgNOs 0,01 M trén bép khudy tir voi
toc do 400 vong/phut. Cac thong s tién hanh khao sat: ty 1&
dich chiét/bac nitrat, nhiét &6 phan tmg va thoi gian phéan g,

2.3 Xac dinh ciu tric

Tinh chat quang hoc ctia nano bac dugc xac dinh bang Pho
UV-Vis trén may UV Thermo EVO300 PC tai b mon Héa
phan tich-Kiém nghiém, Khoa Dugc, Paihoc Lac Héng. Hinh
thai kich thudc va su phan b cac hat nano bac dugc xac dinh
tor anh TEM do trén may JEM-1400, Nhat Ban tai Truong Dai
hoc Bach Khoa thanh phd H6 Chi Minh két hop phan mém
Image Tool.

2.4 Xac dinh hoat tinh khing khuén

Bon chung vi khuan S. aureus ATCC 25923, S. epidermidis
ATCC 12228, S. faecalis ATCC 29212, P. aeruginosa ATCC
27853 duoc cdy hoat hoéa trong méi truong BHI, 1 & 37 °C
trong 24 gio dé c6 46 duc bang do duc Mc Farland 0,5 (OD
tai 600 nm trong khoang 0,08 + 0,1), twong duong voi 1 +

1,5x10°% vi khuan/ml. Pha lodng 1/100 dé dugc miu c6 nong
d6 1+ 1,5x10° vi khuan/ml cho thir nghiém [7]

Hoat tinh khang khuan dugc xac dinh theo phuong phap
Kirby-Bauer [8]: vi khudn thir nghiém dugc trai trén thach
MHA, duc cac giéng c6 dudng kinh 6 mm trén thach. Cho vao
mdi giéng 80 pl dung dich nano bac & cic nong d9 khac nhau.
Quan st két qua vong khang khuan sau khi i mau 24 gio ¢
37 °C.

Gia tri MIC (ndng do trc ché tbi thiéu) thuc hién theo
phuong phap pha lodng trong dng nghiém: Mu thir, mau ddi
chiéu pennicillin G dugc pha thanh nhiéu nong do khac nhau
nhu dng nghiém thir nhat pha lodng 2 1an, 6ng nghiém thir hai
pha loang 4 lan, ng nghiém thir ba pha loang 8 lan... Cho 200
ul vi khudn vao cac dng nghiém chira sdn 4 ml mau thir. Quan
sat 6 duc cac ong sau 24 gio. Gia tri MIC dugc xac dinh 1a
néng do th?ip nhét c6 thé trc ché sy phat trién cua vi khuén [9].

3.KET QUA VA BAN LUAN
3.1 Anh hwéng cia ty 1€ dich chiét/bac nitrat

Anh hudng cua ty 1€ dich chiét/bac nitrat dugc khao sat véi
ty 1€ thé tich 1:5, 1:10, 1:15, 1:20, 1:25. Nhiét do, thoi gian
phan mg va van toc khuéy ¢ dinh lan lugtla: 50 °C; 30 phut;
400 vong/phiit. Cac mau sau qua trinh tong hop cho ket qua
phan tich UV-Vis nhu trén hinh 2. Két qua cho thay: tat ca
céc mau déu cho dinh hép thu cuc dai trong khoang bude song
tir 437 dén 438 nm. Pay la két qua ctia hién twong cong huong
plasmon bé mit xay ra vdi cac hat nano bac [10,11], diéu nay
chimg t6 nano bac di dugc thinh thanh sau phan tmg khr muoi
AgNO; nhu trén hinh 1.

Két qua UV-Vis cling cho théy, vi tri cac dinh hap thu ciing
khong c6 su thay doi dang ké. Tuy nhién, cuong do dinh héap
thu ¢ su khéc biét kha rd. Cu thé, vai ty 1é dich chiét 1:5,
cuong d6 dinh hip thu 1a thap nhat twong tmg véi gia tri A

= 1,65. Cuong d6 dinh hap thu cta dung dich keo nano bac
dugc tong hop tir cac ti 18 con lai co gia tri on dinh it thay d6i
tir 2,293 dén 2,542. Két qua nay c6 thé dugc giai thich nhu
sau: véi ti 1¢ 1:5 ham luong bac nitrat 1a thap, do vay cing
thoi gian phan tng thi nong do cac hat nano bac dugc tao ra
chwa nhiéu (phan tmg chua két thuc). Khi ti 1¢ dich chiét/bac
nitrat tang dén 1:10 thi nong do bac nitrat du 16n 1am phan
{mg oxy hoa - khr dién ra triét d¢, lugng nano bac taora nhiéu
(phan g két thuc). Két qua nay cho phép chon ti 1¢& dich
chiét/bac nitrat 1a 1:10 cho céc khao sat tiép theo.
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Hinh 2. Phé UV-Vis ciia mdu khdo sdt 6 cdc 1y 1¢ khdc nhau
3.2 Anh huéng ciia nhiét do phan vng

Anh hudng cta nhiét d6 1én qua trinh hinh thanh hat nano
bac dugc tién hanh & cc nhiét do khac nhau: 30 °C, 40 °C, 50
°C, 60 °C va 70 °C. Cac diéu kién phan tng khong thay doi
gom: toc do khudy 1a 400 vong/phit, thoi gian phan tmg 30
phut, ty 18 hdn hop dich chiét/AgNO; 1a 1:10. Két qua phan
tich UV-Vis nhu trén hinh 3.

Absorbance

300 350 400 450 500 560 600 850 700
Wavelengthinm)

— 30 — A0 AT — 50 0C — 0 5T T0eC

Hinh 3. Phé UV-Vis ciia mdu khdo sdt theo nhiét dp tong hop

Két qua phan tich UV-Vis cho thay c6 sy thay d6i kha rd vi
tri cac dinh hép thu cyc dai khi ting nhiét do vdi gia tri tuong
{mg 1an Tuot 1a: 30 °C (431 nm); 40 °C (432 nm); 50 °C (435
nm); 60 °C (437 nm) va 70 °C (449 nm). Két qua nay cho phép
du doan kich thudc cac hat nano bac c6 sy gia tang theo nhiét
d6 tong hop va co thé dugc giai thich nhu sau: vai ti 1& dich
chiét/AgNO; 14 1:10 thi phan tmg tong hop nano bac déu xay
ra trong khoang nhiét d¢ tir 30 dén 70 °C. Khi cang ting nhiét
do, van toc phan tmg cang dién ra nhanh, néng d0 cac hatnano
bac hinh thanh cang nhiéu trong cung mot khoang thoi gian
phan tmg. Picu nay tang xac sudt qua trinh cac hat nano bac
va cham va két tu dé hinh thanh céc hat 16n hon. Két qua nay
cho thay 30 °C 1a nhiét d6 t6t nhat dé tong hop nano bac kich
thuoc nho nhét.
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Tong hop xanh nano bac tir dich chiét diege liéu la sim (Rhodomyrtus Tomentosa) va thir nghiém hoat tinh khdng khudn

3.3 Anh huwéng ciia thoi gian phan g

Anh huéng cua thoi gian phan tmg dén qua trinh tong hop
nano bac dugc khao sat v6i cac khoang thoi gian thay doi tir
10, 20, 30 va 45 phut. Cac thong s6 con lai dugc ¢b dinh gom:
ti 1& dich chiét/AgNO; = 1:10, nhiét d6 30°C, téc do khudy
400 vong/phut. Cac mau tong hgp cho két qua phan tich UV-
Vis trén Hinh 4.
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Hinh 4. Phé UV-Vis ciia mau theo thoi gian téng hop
Két qua UV-Vis cho thay, khi ting thoi gian phan tmg tir
10 dén 30 phut thi vi tri cac dinh hap thu cuc dai khong co sy
thay doi véi vi tri khoang 435 nm. Tuy nhién c6 sy thay doi
16 vé cudong do dinh hap thu. Diéu nay ching té ¢ thoi gian
10 va 20 phut phan tmg chua dién ra hoan toan va phan tng
tiép tuc dién ra dén 30 phut va két thuc ¢ thoi gian nay. Khi
tang thoi gian dén 45 pht thi cuong d6 dinh hép thu lai giam
va vi tri dinh hap thu lai dich chuyen vé phia budce song 16n
hon véi gia tri 1a 440 nm. Két qua nay co thé giai thich 1a khi
thoi gian phan Ung kéo dai qua lau sau khi phan tng khu
AgNO; da két thuc s& lam cho cac hat nano bac két tu lai dé
hinh thanh céc hat 16n hon.
Tir nhimg két qua khao st trén, dé tai chon diéu kién toi uu
dé téng hop nano bac la: ti 1¢ dich chiét/AgNO3 = 1:10; nhiét
d6 30 °C; thoi gian 30 phut; tc d6 khuay 400 vong/pht.

3.4 Két qua phan tich ciu triic
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Hinh 5. Phé UV-Vis ciia mau nano tong hop tir théng sé 16i uu
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Két qua phan tich UV-Vis (Hinh 5) cho thay dich chiét
khong c6 dinh hap thu trong khoang hap thu cta nano bac.
Hat nano bac tao thanh c6 nong do khoang 980 mg/1, c6 dinh
hép thu 431 nm.

Két qua trén anh TEM (Hinh 6) & ca 2 thang do déu cho
thay, cac hat nano bac c¢6 sy phan bd dong déu, & dang tua ciu
trong pham vi kich thudc tir 12 dén 16 nm, da s6 c6 kich thudc
15 = 1 nm. Két qua nay tuong dong véi nghién ctru trude do
cua Supakit va cong su [12].

Kich thude: 15+ 1 nm

Tam suat

Kich thude (nm)

(b)

Hinh 6. Anh TEM va biéu do su phan b6 kich thuée hat nano
bac o thuoc do 50 nm

3.5 Két qua thir hoat tinh khing khuin

Mau phan tich anh TEM trén Hinh 5 dugc tién hanh thur
nghiém hoat tinh khang khuan va cho két qua nhu trén hinh 6.
Két qua thé hién qua duong kinh vong khang khuén duoc tao
ra trén dia petri co chtra thach dudng chat dong thoi véi nano
bac va vi khuan sau khi duoc 0 & 37 °C trong vong 24 gio.
Céc mau nano bac déu cho thay kha nang khang bon loai vi
khuén hiéu qua. Trong d6, & mau c6 nong do bac 490 mg/1 co
duong kinh vong khang khu?in 16n nhat véi cac vi khuédn S.
aureus (13 mm), S. epidermidis (11 mm), S. faecalis (11 mm)
va déc biét khang dugc P. aeruginosa (12 mm). Cang giam
ndng d6 nano bac thi duong kinh vong khang khuan giam dan.

3.6 Két qua xac dinh MIC

Bang phuong phap xac dinh MIC trong méi trudng long,
nong do we ché tdi thiéu MIC déu 1a 15 mg/l cho tit ca cac
chung vi khuan thir nghiém tuong duong voi chat ddi chiéu
penicillin G c6 nong do wc ché tdi thiéu MIC trong tmg véi
cac chung vi khuan lan luot 1a S. aureus 0,14 mg/l, S.
epidermidis 0,14 mg/l, S. faecalis 0,299 mg/l, P. aeruginosa
30.000 mg/1.

Nam 2017, tac gia Supakit Paosen da thyc hién xac dinh
gid tri MIC ctia mau dung dich nano bac tong hop tir dich chiét
1a Sim, két qua MIC 1a 7,8-125 mg/l twong dwong vai két qua
cua dé tai [12].
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Hinh 6. Két qua khdo sdt khd néng khdng khudn ciia mau nano bac
SA: S. aureus, SF: S. faecalis, SE: S. epidermidis, PA: P. aeruginosa

T

Nbng d6 bac a: 490 mg/l, b: 245 mg/l, ¢: 120 mg/l, d: 60 mg/1

Hinh 7. Két qua khéo sat MIC ciia mau nano bac
SA: S. aureus, SF: S. faecalis, SE: S. epidermidis, PA: P. aeruginosa

4. KET LUAN

Nano bac dé dugc tong hop thanh céng bing phuong phap
héa hoc xanh véi viée s dung polyphenol duge chiét sudt tur
dich chiét 14 Sim v&i vai tro vira 1a chat khir va chit bao vé.
Hat nano bac tao thanh duwgc xé4c dinh tinh chat quang hoc
bang phan tich UV-Vis cho dinh hép thu trong khoang budc
song 431 nm. Nano bac tao thanh ¢ dang tya clu duoc phéan
bd ddng déu vai kich thude 15 + 1 nm. Hat nano c6 tac dung
khang khudn véi cac chung S. aureus, S. epidermidis, S.
faecalis, P. aeruginosa.
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