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TAO HAT NANO BAC TU DICH CHIET VO QUA Hylocereus costaricensis
VA KHAO SAT HOAT TiNH KHANG KHUAN CUA DUNG DICH NANO BAC

Nguyén Thi Thu Hién, Nguyé&n Thj L& Na’
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TOM TAT

Ngay nay, hat nano bac c6 dc tinh khang khuan cao duoc tng dung trong nhiéu linh vuc cua doi séng nhu y
hoc, dugc pham, my pham.. Trong nghién ctu nay, cac hat nano bac duoc tong hop bang cach sit dung chiét xuat
tir vo qua thanh long (Hylocereus costaricensis). Cac diéu kién tao hat nano bac dwgc khao sat bao gom khéi
lwong nguyén liéu/nudc, ty 1é dung dich AgNO3/dich chiét, nhiét do, pH va thoi gian tao hat nano. Két qua da
cho thay hat nano bac duoc tao ra nhiéu nhat ¢ ty 1é vo qua trong nuéc 1a 0,1g/1mL; ty I dung dich AgNOs/dich
chiét 1a 1/4; & nhiét d6 100°C; pH: 9; thoi gian phan ng: 60 phdt. Phan tich bang kinh hién vi dién tir SEM
khang dinh sy tao thanh cua hat nano ¢ dang hinh cau, twong dbi dong nhét vai kich thuéc khoang tir 20 — 50 nm.
Hoat tinh khang khuan cua dung dich nano bac duoc khao sét trén cac chung vi sinh vat E.coli va Streptoccocus
aureus véi kich thudc vong khang khuan tir 5 — 9 mm & cac thé tich dung dich thir nghiém 50, 25, 15 (uL).
Nhirng két qua nay cho thay dung dich nano bac dugc tao ra tir dich chiét thuc vat cé thé ung dung trong viéc tc
ché cac vi sinh vat gay bénh trong méi truong.

Tir khéa: Nano bac, cdng nghé nano, dich chiét, Hylocereus costaricensis, hoat tinh khéang khuan.

DAT VAN BE

Coéng nghé nano dwoc dat nén mong béi nha vat ly hoc Richard P. Feynman vao nam 1959 va ngay cang dwoc
rng dung nhleu hon trong céc linh vuc cla doi song, déc biét 1a & Iinh vre ché tao vat liéu. Cac vat liéu nano
dwoc san xuét & quy mé cong nghiép co kich thwdc mot chiéu cua hat dat dén gia tri nanomet (nm, 1nm = 10-9 m)
(Bayda et al., 2019). Trong do, do két tinh, hinh dang cla hat nano dwoc kiém soat b&i nhiét do, pH, néng do va
thanh phan hoa hoc (Raab et al., 2011). Sy thu nhé kich thwéce va tang dién tich bé mat dan dén tao ra cac vat
liéu bén hon, nhe hon, dan dién tbt hon va doi héi it ndng lwong hon. Ching c6 nhiéu tinh chét d4c biét ma vat
liéu & dang khéi khéng cé dwoc nhuw tinh chét co, dién, quang, twr tinh, ..

Bac la nguyén t6 kim loai nang twong tw v&i chi, thiy ngan, cadmium, tuy nhién bac khong gay tac hai nang né
voi con ngudi va dong vat. Hon nira, bac co6 hoat tinh khang khuan rat tot, dwoc (ng dung nhiéu trong Iinh vic
cla doi song nhw my pham moi tredng, dwoc pham dac biét & Iinh vie y hoc. Cac ion bac tw do mang dién tich
duo’ng c6 kha nang lién két véi mang té bao vi khuan. Chang c6 thé 1am ting tinh thAm cuda mang, té bao, tao ra
cac loai oxy phan (rng (ROS) va lam gian doan qua trinh sao chep ho&c dit gy DNA va phé hdy té bao vi khuan
(Yin et al., 2020; Klueh et al., 2000). Trwdc khi co phat minh vé thudc khang sinh, cac bac si da st dung kim
khau bang bac dé giam kha nang viém nhiém sau phau thuat. Trong chién tranh thé gi6i thi nhét, nhung nguoi
linh mang béng la bac vao vét thwong dé tranh nhiém tring. Ngay nay, cac hat bac dwoc ché tao & kich thuwéc
nano dé tang dién tich tiép xic vai té bao vi khuén va lam téng kha ndng khang khuan cta dung dich nano bac.

Nhiéu phwong phap vét ly, héa hoc, sinh hoc dwgc siv dung dé tao hat nano bac. Ndi bat trong d6 la st dung cac
hop chét héa hoc c6 khd nang khir ion bac v& dang hat nano va st dung thém cac hop chét bo sung nhw
polyvinylpyrrolidone, polyethylene glycol (Ge et al., 2014) dé tang tinh on dinh cho phan &ng. HAu hét céac
phuwong phap tdng hop hoda hoc thu’cyng tao hat nano d& dang tuy nhién can thiét phai st dung trang thlet bi hién
dai, tén nhiéu nang lwong hay hoa chat téng hcyp doc hai. Vi vay, str dung phwong phap sinh hoc dé tdng hop
nano bac nhw dich chiét tr vi khudn, ndm, tdo va céc dich chiét tlr thuc vat 1a mét trong nhitng hwéng wu tién
nghién ctru d& hwdng dén tao hat nano bac than thién véi méi truong.

Trong nghién ctu nay, ching t6i st dung dich chiét tlr vé qua Hylocereus costaricensis dé tao nano bac. Trong
vé qua Hylocereus costaricensis chira nhiéu hop chét nhv steoids, carbohydrates, alkoloids, tannins, flavanoids,
saponins. Cac nhém hop chét nay déng vai trd 1a tac nhan ion bac v& dang bac kim loai c6 kich thwéc nano
(Saenjum et al., 2021) trong dung dich. Chung t6i cling khéo sat hoat tinh khang khuén cta dung dich nano bac
ddi v&i cac chang vi sinh vat Escherichia Coli va Staphylococcus aureus.

NGUYEN LIEU VA PHUONG PHAP
Nguyén liéu

V6 qua Hylocereus costaricensis dwgc mua ¢ siéu thj trén dia ban Ha Noi va xac dinh lai tén khoa hoc tai Khoa
Sinh hoc, Trwdng Pai hoc Khoa hoc Ty nhién, Bai hoc Quoc gia Ha N§i. Qua Hylocereus costaricensis dwgc loai
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bo phan rudt bén trong, rira sach, vé cat thanh trng manh nhé coé kich thwéc <5 mm va duoc bao quan & 4°C
cho céc thi nghiém phan tich.

Chung vi sinh vat: Escherichia Coli va Staphylococcus aureus duoc cung cAp bdi bd mon Vi sinh vat, Khoa Sinh
hoc, Dai hoc Khoa hoc Ty nhién, Bai hoc Quoc Gia Ha Noi. Hoa chat: peptone, cao nam men (Biobasic), NaCl
(Trung Quoc), agar (Viét Nam), dung dich AgNO3 (ndng d6 15mM), NaOH, HCI (Trung Quoc).

Phwong phap nghién cru
Phuong phép phén tich bang phé UV-VIS.

Dac tinh co ban clia quang phé UV-VIS clia dung dich nano bac duoc xac dinh bang phwong phap do phé trong
dai buwéc séng 300 - 600 nm bang may do quang pho UV-VIS (Thermo Scientific, USA) (Ashraf et al., 2016). Pho
UV-VIS clia dung dich nano bac xuat hién mét dinh duy nhat & bwéc séng 415 nm.

Téi wu céc diéu kién dnh hwéng dén qua trinh tao nano bac

Tbi wu céac diéu kién tao nano bac bao gébm khao sat anh hwéng cua khdi lwgng nguyén liéu 1én kha néng tao
nano bac; khdo sat anh huéng ty I dich chiét/AgNO3 |én kha nang tao nano bac; khao sat &nh hwéng cla nhiét
dd 1én kha nang tao nano bac; khao sat anh hwéng clia pH 1én kha nang tao nano bac; khdo sat anh hwéng cta
th&i gian 1én kha nang tao nano bac.

Xéc dinh kha néng khéng khuén cda m4u nano bac tao tir dich chiét vé qua Hylocereus costaricensis

Hoat tinh khang khuén cta dung dich nano bac dwoc danh gia bang phwong phap khuéch tan dia thach (Balouiri
et al., 2016). Mau dung dich nano bac (thé tich dung dich 50, 25, 15 (uL)) dwgc s dung dé& thkr nghiém. Déi
chirng dwong (+) la khang sinh ampicillin (20 pg/mL); dbi chirng am (-) la dich chiét vé quad Hylocereus
costaricensis. Bwong kinh vong khang khudn dwoc xac dinh bang don vi mm.

Phuwong phép xac dinh kich thuwéc va hinh thai cda hat nano bac bang hinh dnh SEM

Kinh hién vi dién t& quét (SEM) la mét loai kinh hién vi dién tdr c6 thé chup duwoc hinh anh bé mat vat ligu voi do
phan giai va phéng dai I&n. Hinh anh cda hat nano bac dwoc chup bang hinh anh SEM va kich thwéc cda hat
nano dwgc phan tich hién thj trén hinh anh.

KET QUA VA THAO LUAN
Anh hwéng cua khéi lwong vé qua Hylocereus costaricensis

Sw hinh thanh nano bac dwoc quan sat bdng sw thay ddi mau sac va quang phd UV-VIS. Khi nano bac duoc
hinh thanh, mau dung dich chuyén din sang mau nau vang trong khodng mwéi phit va chuyén sang mau nau dé
trong khodng mét gi& (Hinh 1A). Do dac tinh cong hwéng plasmon bé mét, cac hat nano bac c6 phd UV-Vis d3c
trwung xuét hién dinh trong khodng 400 —450 nm (Hinh 1B) va nano bac dwoc tao thanh cé kich thudc trong
khoang 20-50 nm (Hinh 1C).

Gié tri do mat d6 quang (OD)

s

Budc séng A (nm)

———cg w10 15g

Hinh 1. A. (1) Dich chiét vé qua Hylocereus costaricensis, (2-5), dung dich nano bac dwerc tao thanh & cac néng do
khac nhau; B. Phd UV-VIS ctia dung dich nano bac véi cac khdi lwgng nguyén ligu (V6 qué Hylocereus costaricensis)
khac nhau; C. Hinh anh SEM cua nano bac tao bé&i dich chiét vé qua Hylocereus costaricensis.

V&i cling mét thé tich dung moéi chiét 14 nwéc, & khéi lwong vé qué Hylocereus costaricensis 5, 10, 15 g cho thay
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mét dinh phé bwdc séng A=415 nm dwoc tao thanh trong khoang bwéc séng khao sat tir 300-600 nm. O’ ty 1& 10
g vé qua/100 mL nuwéc cat cho thay co gia tri mat do quang & bwédc séng 415 nm 1a I&n nhat. Khi tang lwong vé
lén 15 g, gia tri mat d6 quang & bwéc séng 415 nm giam cé thé do keo tu cAc hat nano bac tao thanh hat c6 kich
thwde 1on lam gidm gia tri mat dé quang (H6 Thi Phwong et al., 2019). Vi vay ching t6i lwa chon ty 1é chiét 10 g
vé trong 100 mL nwéc cét cho cac thi nghiém tiép theo.

Anh hwéng ty | gitrka dich chiét va dung dich AgNOs dén kha nang tao nano bac

Nano bac duoc tao ra béi sy pha tron g[CPa dich chiét va dung dich AgNO3 véi céc ty lé khac nhau (4:1; 1:1 va
1:4). Ty Ié dung dich AgNO3 v¢i dich chiét vé Hylocereus costaricensis tao Iuang nano bac nhieu nhat la 4:1, gia
tri mat dé quang la Amax = 0.559 tai buéc séng A=415nm. Ty l& dich chiét vd Hylocereus costaricensis/dung dich
AgNO3 glam dan tir 4:1; 1:1 va 1:4, Ty lé thuén voi gia tri mat do quang lan lwot 1a A4:1=0,559, A1:1=0,453,
Al:4 =0,13 & budc séng A=415nm. Diéu nay dwoc giai thich b&i khi gidam ty 1& thé tich dich chiét, ham lwgng chét
khir c6 trong dung dich cang gidm. Do d6, lwgng nano bac dwoc tao ra cang it, ty & thuan véi gia tri mat do
quang & bwdc song A=415nm. Ty |é gi(a dich chiét va dung dich AgNOs la 1:4 dwgc lwa chon cho céac thir
nghiém sau:
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Hinh 2. Anh hwéng cia ty |é gitka dich chiét/dung dich AgNO; (1:4, 1:1, 4:1) dén kha ning tao nano bac
Anh hwéng cua nhiét dd dén kha nang tao nano bac

Nhiét do la mc‘gt yéu t6 anh huwdng Ion dén kha nang tao nano bac. Dai nhiét 36 dugc khao sat bao g,ém: 100°C;
80°C; 60°C; 40°C va nhiét do phong. Hinh 3 cho thdy, & 100°C, lwong nano bac duoc tao ra nhiéu nhat véi gia tri
méat dé quang la 1,238 & buéc song A=415 nm. O nhiét d6 phong dung dich vé Honcereus costaricensis khoéng
tao ra nano bac. T nhiét do 40°C dén 100°C, gia tri mat do quang tang dan, cho thay c0 sv tao thanh hat nano
bac, tuy nhién & 40°C va 60°C lwgng hat nano dwoc tao ra con thap khi dinh phd & buwéc séng 415 nm chwa ré
nét. Nhiét dd 100°C dwoc lwa chon cho cac thi nghiém tiép theo.
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Hinh 3. Anh hwéng ctia nhiét dé t&i kha nang tao nano bac
Anh hwéng ciia pH méi trwdng téi kha nang hinh thanh nano bac

Gia tri pH moi tredng anh hwéng Ién t&¢i kha nang tao nano bac trong dung dich. Cac gia tri pH mbi trwong dwoc
khao satla 4,5, 7, 9,10. & Hinh 4 cho thay, khi méi trwérng cé pH=9, lvgng nano bac dwoc tao ra nhiéu nhét thé
hién & gia tri quang phd A=0,655 & budc song A=415 nm. Két qua thu dwoc cho thay, méi tredng acid (pH thép)
trc ché sy tao thanh cta hat nano bac, méi trwong bazo (pH cao) tdng cwdng sw tao thanh cta hat nano bac.
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Hinh 4. Anh hwéng cua diéu kién pH 1én kha ning tao nano bac
Dich chiét dwgc diéu chinh pH=9 cho céac thi nghiém tiép theo.
Anh hwéng cua théi gian tao nano bac

Thoi gian tao nano bac dwoc khao sat sau 30, 45, 60, 75 phat phan trng. O hinh 5 cho thdy, nano bac duogc tao
thanh sau 30, 45, 60, 75 phut, va gia tri mat d6 quang twong &ng I4n lwot la 0,780; 0,698; 1,026, 0,923 tai bwéc
séng A=415 nm. Thoi gian dé tao nano bac nhidu nhét 1& 60 phit véi gia tri mat do quang cao nhét & buwédc séng
A=415 nm. Thoi gian tao nano bac & 60 phit dwoc lwa chon dé thwe hién thi nghiém tao nano bac.
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Hinh 5. Anh hwéng cua théi gian tao nano bac

Khi thoi gian tang tir 60 phut dén 75 pht, gia tri mat do quang gidm do lwong chéat khir trong dich chiét da khi
hét AgNOg3, lwgng nano bac tao thanh két tu lai v&i nhau lam gidm gia tri mat dé quang.

Panh gia hoat tinh khang khuén

Bang phwong phap khuéch tan dia thach, két qua cho thAy hat nano bac dwoc tao nén tir dich chiét vé
Hylocereus costaricensis c6 tac dung trc ché hai chiing vi sinh vat gay bénh Escherichia coli va Staphylococcus
aureus. Dich chiét t» vé Hylocereus costaricensis dwoc st dung lam déi chirng am khéng thé hién hoat tinh
khang khudn, diéu nay chirng t6 tac dung khang khuén 1& do nano bac duwoc tao ra trc ché sw phat trién cla vi
khuan, khéng do thanh phan cta dich chiét. Kich thwéc vong khang khun dat 5 — 9 mm (Bang 1) & céc thé tich
thr nghiém 50, 25, 15 (uL).

Bang 1. Kich thwéc vong khang khuan ciia dung dich nano bac

. Pwong kinh vong khang khuan (mm)
Nong do
E. coli S. aureus
i chirng dwong (Ampicillin) 8.7+2.22 23.0£2.0
Déi chirng am - -
50 pL 9.0£2.0 8.0+£0.67
25 L 7.7+1.56 6.3+1.11
10 yL 6.7+£1.56 5.0+£0.67

372



HOI NGH| KHOA HOC TOAN QUOC VE CONG NGHE SINH HQC 2024

Hat nano bac thé hién hoat tinh khang khuan v&i ching vi khudn Gram am Escherichia coli tdt hon ching vi
khudn Gram dwong Staphylococcus aureus. Bidu nay do sy khac nhau vé thanh t& bao cda hai chiang vi khuan.
Hat nano bac tich dién dwong dé dang xam nhap vao té bao c6 ai lwc véi nhém phosphate cla acid teichoic va
nhém —COOH cuia acid glutamic trén thanh t& bao vi khudn Gram am (Jung et al., 2008). Trong khi d6, thanh té&
bao vi khudn Gram dwong day hon nén hat nano bac khé xam nhap vao bén trong té& bao vi khuén.

KET LUAN

Nano bac dwoc tdng hop tir dich chiét vé qua Hylocereus costaricensis (10 g vé/100 mL nuéc ct) véi cac diéu
kién t6i wu tao nano bac bao gdm & nhiét d& 100°C, thdi gian 60 phut, pH = 9, ty I& dich chiét va dung dich
AgNO:s 1a 4:1. Dung dich nano bac dwoc tao ra ti dich chiét vé Hylocereus costaricensis c6 kich thwéc trong
khodng 20 — 50 nm va cé hoat tinh khang khuan véi hai chdng vi sinh vat Escherichia coli va Staphylococcus
aureus. Tuy nhién dung dich nano bac thé& hién hoat tinh manh hon véi chiing Escherichia coli, & cac néng dd
thtr nghiém khac nhau 50, 25, 15 (uL) v&i kich thuwéc vong khang khuén trong khoang tlr 7 — 9 mm.
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CREATION SILVER NANO PARTICLES FROM Hylocereus costaricensis
FRUIT EXTRACT AND INVESTIGATING THE ANTIBATERIAL ACTIVITY OF
SILVER NANOPARTICLES SOLUTION

Nguyén Thi Thu Hién, Nguyé&n Thj L& Na’

Faculty of Biology, VNU University of Science, Vietham National University, Hanoi, Vietham

SUMMARY

Nowadays, silver nanoparticles with high antibacterial properties are applied in many areas of life, such as
medicine, pharmacy, and cosmeceuticals. Silver nanoparticles were synthesised in this work using plant extracts
derived from dragonfruit peels. The conditions for creating silver nanoparticles were investigated, including the
volume ratio of AgNO3 solution/plant extract, temperature, pH, and time. The results showed that silver
nanoparticles were most produced at a mass of dragonfruit peels/water of 0.1 g/1mL, a ratio of AgNO3 solution
to extract of 1/4, a temperature of 100 °C, a pH of 9, and a reaction time of 60 minutes. Analysis by SEM
electron microscopy confirmed the formation of spherical, relatively uniform nanoparticles with sizes ranging
from 20 to 50 nm. The antibacterial activity of silver nanoparticles solution was investigated on microbial strains
E. coli and Staphylococcus aureus with antibacterial inhibition zone from 5 — 9 mm at test volumes of 50, 25,
and 15 (uL). These results show that silver nanosolutions created from plant extracts can be applied to inhibit
pathogenic microorganisms in the environment.

Keywords: Silver nanoparticle, nanotechnology, extraction, Hylocereus costaricensis, antibaterial activity.
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