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TOM TAT

Cong nghé nano xanh c6 nhimg tmg dung dang ké trong cac linh vuc khoa hoc nong nghiép-thuc
pham. Trong nghién ctru nay, chung toi tong hop cac hat nano bac tir tién chét 1a AgNOs, sir dung dich
chiét tir cti nghé twoi 1am tac nhan khir va alginate nhu 1 chat hoat dong bé mét. Sy hinh thanh cac hat
nano bac dugc quan sat bang sy thay d6i mau sic cta hdn hop phan g tir vang nhat sang nau do. Cac
hat nano bac tong hop duoc khao sat bang cach st dung quang phdé UV-Vis, phan tich TEM va SEM. Két
qua do phd UV-Vis cho thay dinh hép thy cuc dai trong khoang 416 nm. Phan tich TEM va SEM khing
dinh cac hat nano bac tong hop c6 dang hinh ciu véi kich thude hat khoang (10 - 45) nm khi sir dung
20 mL dich chiét cu nghé tuoi. Cac hat nano bac dugc téng hop tur dich chiét cu nghé tuoi da uc ché
hiéu qua su phat trién cta vi khuan V. parahaemolyticus. Hoat dong diét khuan cuia cac hat nano bac
dbi voi V. parahaemolyticus dugc thé hién qua duong kinh vong khang khuan tir 6,84 dén 16,70 mm
tuong g ndng do khao sat tir 6,25 dén 200 ppm.
Tir khéa: Dich chiét cii nghé tuoi, Nano bac, Vibrio parahaemolyticus
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ABSTRACT

Green nanotechnology has significant applications in the fields of agro-food science. In this
study, we synthesized silver nanoparticles from AgNO3, using fresh turmeric extract as reducing agent
and alginate as surfactant. The formation of silver nanoparticles was observed by the color change of
the reaction mixture from light yellow to reddish-brown. and they were investigated using UV-Vis
spectroscopy, TEM, and SEM analysis. The UV-Vis spectrometer showed a maximum absorption peak
in the range of 416 nm. TEM and SEM analysis confirmed that the synthesized silver nanoparticles
were spherical with a particle size of about (10 - 45) nm when using 20 mL of fresh turmeric extract.
Silver nanoparticles synthesized from fresh turmeric extract effectively inhibited the growth of V.
parahaemolyticus. The bactericidal activity of silver nanoparticles against V. parahaemolyticus is
shown through the antibacterial ring diameter from 6,84 to 16,70 mm, the concentration of silver
nanoparticles from 6,25 to 200 ppm (corresponding).
Keywords: Turmeric extract, Silver nanoparticles, Vibrio parahaemolyticus
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1. MO PAU

Cong ngh¢ nano duoc tng dung kha
rong rii trong doi séng va hira hen mé ra
mot cudc séng hién dai hon. Trong nhiing
nam qua, nhiéu nano kim loai dac biét 1a
nano bac da dugc nghién ctu va img dung
vao nhiéu linh vuc khoa hoc va cong ngh¢
nano (Song va cs., 2009), (Veisi va cs.,
2019). Téng hop nano bac 1a mét linh vuc
nghién ctru rdng do cac ung dung ddc dao
ctia n6 nhu tao hop chat xuc tac, kha ning
khang khuan (Awwad va cs., 2020), xtr ly
ngudn nude sinh hoat va nudi trong thuy san
(Zhang va cs., 2013). Mot s6 quy trinh vat
1y va héa hoc dang duoc ap dung dé tong
hop nano bac nhung nhiing cach tiép can
nay c6 kha nang gay doc cho moi truong, st
dung nhiéu ning luong, tén kém (Okafor va
cs., 2013). Pé giai quyét nhimng van dé nay,
nhiéu phuong phap sinh hoc di dugc nghién
ctru thay thé bang cach sir dung ngudn vi
sinh vét va cac chét chiét xuét tir thuc vat
than thién vai moi truong (Konishi va cs.,
2007). Tuy nhién, viéc st dung vi sinh vat
dé tong hop nano bac t6n rat nhiéu thoi gian
so voi chiét xudt tir thuc vat do can phai co
cac ky thudt phan lap va chuin bi nudi
cy,...(Alaraidh va cs., 2014). Chinh vi vay,
qué trinh sinh tong hop nano bac st dung
cac chit chiét xuat tir thuc vat 1am chét khu
va duoc quan tAm nhiéu hon (Ahmed va cs.,
2016). Tr nam 2010, Elumalai va cs., da
téng hop nano bac tir dich chiét cay co sita
(Euphorbia hirta L.) va khao sat kha nang
khang khudn. Cac nha nghién ctru da téng
hop nano bac bang cach st dung chiét xuat
tur 14 thuc vat cang duoc danh gia cao, tu
dich chiét 14 thudc 14 (Prasad va cs., 2011),
lachala (Raufva cs., 2014), 14 thi (Taranath
va cs., 2015), 14 yén mach (Amini va cs.,
2017), 14 qua hong (Veisi va cs., 2019), 14
hoa nhai (Elhawary va cs., 2020), hoa hai
ddng (Mathivathani va Kavishadhi, 2021).
Uu diém chinh cua viéc sir dung chiét xut
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thuc vat dé tong hop nano bac 1 khong yéu
cau nang lugng cao, hoa chit doc hai va
quan trong nhét 14 ré, dé kiém, dé mo rong
quy mo, khong doc hai, don gian va an toan.

Muc dich ciia nghién ciru nay 1a tong
hop dugc nano bac than thién véi moi
truong bang cach sir dung chiét xuat cu
nghé twoi nhu 1a mot chat khir va chat hoat
dong bé mat, cling nhu danh gia tiém ning
khang khuan Vibrio parahaemolyticus (V.
parahaemolyticus) gay bénh hoai tir gan tuy
cép trén tom chén tring trong nganh nudi
trong thuy san.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. Vit liéu nghién ciru

Nitrat bac (AgNOs) dugc mua tu
Sigma-Aldrich Chemical Co. (My)

Chuan bi chiét xuat nghé: Cu nghé
twoi (Curcuma longa L.) duoc thu nhan tur
x& Thuy Biéu thanh phé Hué, rira sach loai
bo cac tap chét. Sau khi 1am sach vo, vat liéu
duoc cit thanh miéng nho va nghién min
VGi nudce cat (20 g mau trong 100 mL nudc
cat). Dich chiét thu nhan dugc sau khi loc
ky bang gidy loc Whatman N° 1, Tuu trit ¢ 4
°C va str dung trong 24h.

Ching vi khuan: Ching gdy bénh
thiy sinh dién hinh V. parahaemolyticus
(cung cip boi Khoa Thuy san, truong Dai
hoc Nong Lam, Pai hoc Hué) duoc sir dung
dé xac dinh hoat tinh khang khuan ctia nano
bac. Méi truong LB nudi cdy vi khuan:
tryptone 10 g, cao ndm men 5 g, NaCl 5 g,
nude cit vira da 1 lit. Mbi truong thach:
thanh phan nhu trén c6 bd sung thém 2%
agar. Cac moi trudong trén dwgc hip khir
trung ¢ 121°C, 15 phat trude khi st dung.
2.2. Téng hop cac hat nano bac

Qué trinh sinh tong hop nano bac sir
dung dich chiét ca nghé tuoi (Curcuma
longa L.) bang cach nho tir tir 10, 15, 20, 25
va 30 mL dich chiét ci nghé vao 150 mL
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dung dich AgNOs (0,02M) trong binh tam
giac 250 mL, khudy lién tyc va xu 1y siéu
am ¢ 30°C trong 20 phut. Mau cia hon hop
dung dich dugc chuyén sang mau vang nau.
Sau d6, bd sung tir tir chat 6n dinh alginate
nong d6 1% vao dung dich, rung siéu am
trong 20 phlt & diéu kién nhiét do phong
dén khi mau cua dung dich dong nhat. San
pham thu dugc bao quan ¢ nhiét do phong
sau 24 gid dé 6n dinh.

2.3. Khao sat tinh chat dic trung caa
dung dich nano bac

Phwong phap phé hip thu tir ngoai
va kha kién (UV-VIS)

Phép do phé UV-Vis duoc thuc hién
bang miy quang phd UVI800 hiéu
Shimadzu. Quang pho tir 190 dén 1100 nm
s& duoc quét dé tim dinh hap thy. Su hinh
thanh nano bac duoc khéng dinh béng
phuong phap do phd UV-Vis trong pham vi
budc séng tir 350 dén 500 nm.

Phuwong phap hién vi dién tir quét
(SEM)

Hinh thai hoc va kich thudc vat liéu
duoc quan sat trén kinh hién vi dién tir quét
SEM (Scanning Electron Microscopy), loai
S4800 cuia hang Hitachi (Nhat Ban) tai Vién
Khoa hoc vit liéu - Vién Ham lam & Khoa
hoc cong nghé Viét Nam.

Phuong phap hién vi dién tir
truyén qua (TEM)

Phuong phap TEM (transmission
electron microscopy) c¢6 d0 phan giai cao
ding dé nghién ctru hinh théi, cdu trac vét
liéu nano. Cac phan tich TEM vé ciu trac
ctia vat liéu nano dugc thuc hién trén thiét
bi JEM1010 (JEOL — Nhat Ban) c6 hé sb
phong dai M = 50 - 600.000, d6 phén giai &
=3 A, dién ap gia toc U = 40-100 kV, tai
Vién Vé sinh dich t& Trung uong.
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2.4. Kha ning khang khuin caa dung
dich nano bac dbi véi chang Vibrio
parahaemolyticus

Hoat tinh khéng khuan cua dung dich
nano bac dugc danh gia trén chung vi khuan
gy bénh V. parahaemolyticus bang phuong
phap khuéch tan dia thach theo tiéu chuan
CLSI M07-A10, tai ban lan tha 11 nim
2018 (CLSI, 2018). Chung vi khuén sau khi
dugc hoat hoa tur ong chung goc trén moi
truong LB dic, khuén lac duoc cay chuyén
sang modi truong LB long va lic trong
khoang 24 gi¢ ¢ nhiét 36 37°C. Dia thir hoat
tinh dugc chuin bi bang cach ciy trai 200
uL dich khuan, nong dé tuong duong 5 x
108 CFU/ml (str dung may quang phd UV-
vis ¢ bude song 600 nm dé xac dinh mat do
vi khuén) 1én bé mit dia petri c6 chira moi
truong LB dac, dé kho va duc 9 giéng,
duong kinh khoang 6 mm sao cho mdi
giéng cach nhau khoang 2 - 3 cm. Sau do6
dung pipet man hat 100 pL dung dich nano
bac ¢ cac nong d6 khac nhau: 0 (nudc cat -
db6i ching), 6,25, 12,5, 25, 50, 100, 150, 200
ppm va Ciprofloxacin 200 ppm (d6i ching
duong) vao céac giéng thach trén dia petri va
gilr cac dia thi nghiém & nhiét d6 phong
trong 2 gio, Sau do, u & 37°C trong 24 gio.

Hoat tinh khang vi sinh vat kiém dinh
duoc danh gia bang cach xac dinh ving tc
ché vi sinh vat (ZOI) theo cong thuc (1).
ZOl (mm)=D-d (1)

Trong d6: D: duong kinh ving tc
ché, (mm), d: duong kinh giéng thach
(mm). Thi nghi€ém dugc lap lai ba lan va léy
gia tri trung binh.

2.5. Xir Iy s6 liéu

Stt dung phuong phap phan tich
phuong sai trén phin mém phan mém
Microsoft Excel 2013. Xir 1y s6 liéu trén
phan mém SPSS 20 v&i do tin cay p < 0,05
dé so sanh su sai khac c6 y nghia giita cac
gia tri trung binh cua cac sb liéu thuc
nghiém.
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3. KET QUA VA THAO LUAN
3.1. Anh hwéng lwgng dich chiét cii nghé
dén sw tong hop nano bac

Két qua thé hién & Hinh 1 cho thay
luong dich chiét cii nghé bod sung dé lam
chat khir AgNO; da anh hudng dén chat
luong clia san pham nano bac sau 20 phut
siéu am & nhiét do 30°C. Lugng nano bac
tong hop ting dan khi thé tich dich chiét
tang tir 10 dén 20 mL, vi tri dinh hip thu it
thay d6i (~ 416 nm) va day ciing 1a khoang
dao dong phd UV-Vis dic trung cua dung
dich nano bac. Gia tri mat d¢ quang dat cao

2.0 4

Cuong do hap thu (Cd)

0.0

nhat 1,681 Cd tuong tmg thé tich dich chiét
20 mL. Khi tang thé tich dich chiét tir 25
dén 30 mL, gia tri mat d§ quang giam dan.
Diéu nay cho thdy chat khir cang nhiéu,
phan tng khir ion bac xay ra nhanh hon, dan
dén hién tuong cac hat nano bac tao thanh
dé bi keo ty. Két qua nay twong dong voi
nghién ctru ciia HO Thi Phuwong va cs.
(2019) khi ché tao nano bac tir dich chiét cu
gimg. Tir nhan dinh trén, thé tich dich chiét
ct nghé st dung 1am chit khir 1 20 mL s&
tong hop nano bac c6 gia tri mat do quang
cao nhét.
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Hinh 1. Phé UV-VIS c4c miu nano bac phu thudc lugng dich chiét cu nghé

3.2. Pic diém cia dung dich nano bac
dugc tong hop tir dich chiét cii nghé
Hinh thai va kich thudc ctia nano bac
duoc phan tich boi SEM va TEM. Hinh 2
cho thdy hinh anh SEM cua cac hat nano
bac duoc téng hop tir dich chiét cu nghé co
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dang hinh ciu, kich thudc hat tir 30 - 50 nm
va c6 xu hudéng két dinh. Hién tuong két
dinh c6 thé duoc giai thich do su hién dién
cua alginate va cac nhom hydroxyl c6
trong dich chiét xut cii nghé (Zangeneh va
cs., 2019).
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IMS-NKL 5.0kV 4.0mm x100k
Hinh 2. Anh SEM cua nano bac duoc téng hop tir dich chiét cu ngh¢
Hinh dang, kich thudc va sy phan tdn kich thuéc hat dao dong tir 10 dén 45 nm.
cac hat nano bac dugc xac dinh bang kinh Kich thudc cac hat nay phit hop voi két qua
hién vi dién tir truyén qua (TEM). Hinh 3 cua phép do SEM (Hinh 2).
cho théy cac hat nano bac c6 dang clu véi
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Print Mag: 125000x @ 51 mm 100 nm
Hinh 3. Anh TEM ciia nano bac dugc tong hop tir dich chiét ci nghé & 6 phong dai 125KX
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3.3. Anh hwéng cia dung dich nano bac
dén kha ning khing khuin V.
parahaemolyticus

) Anh huoéng cua dung dich nano bac
dén kha nang sinh trudng va phat trién cua
vi khuan V. parahaemolyticus dugc the hién
thong qua hoat tinh trc ché bang duong kinh

khang khuan. Sau 24 gid theo ddi kha ning
khéng khuén V. parahaemolyticus trén moi
truong LB dic co bd sung nano bac & cic
ndng d6 khac nhau: 0 ppm (nude cit), 6,25,
12,5, 25, 50, 100, 150, 200 ppm va
Ciprofloxacin 200 ppm (d6i chtng duong),
két qua thé hién & Bang 1 va Hinh 4.

Hinh 4. Hoat tinh khang khuan V. parahaemolyticus cta nano bac
Bing 1. Pudng kinh vong khang khuan ciia nano bac d6i véi vi khuan V. parahaemolyticus

Nong d6 nano bac (ppm)

Puodng kinh vong khang khuan V. parahaemolyticus (M = SD, mm)

6.3
12.5
25
50
100
150
200
Ciprofloxacin
H,0

6,84 + 1,61
8,520+ 2,84
9,97 +2,03
11,39°+ 1,81
15,229+ 2,11
16,479+ 2,42
16,709 + 2,05
17,16% + 0,26
0,00*+ 0,00

M = SD: Trung binh méu + do 1éch chudn. Cdc chik cdi P ¢ 9.¢ trong cung mot cot thé hién su sai
khac c6 y nghia thong ké véi p < 0,05

Nong d6 nano bac khac nhau déu anh
hudng su phat trién va trc ché vi khuan V.
parahaemolyticus. DBuong kinh khéng
khuan ting dan ty 1& thuan nong do ché
pham nano bac. Sau 24 gio it & 37 °C, mau
nudc cat khong thay biéu hién ciia vong
khang khuan, nhung khi ting ndng d6 nano
bac tir 6,25 dén 200 ppm vong khang khuan
tang tuong ung tir 6,84 mm dén 16,70 mm
(Bang 1). Nong d6 nano bac tir 100 dén 200
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ppm c6 kha ning khang khuan cao, duong
kinh khang khuan gan bang mau d6i ching
dwong Ciprofloxacin, s6 liéu thu nhan duoc
chua thé hién sy sai khac c6 ¥ nghia thng
ké véi p<0,05. Két qua nay cho thdy kha
ning khang khuén tir nano bac tong hop tir
dich chiét ct nghé twoi c6 kha ning thay thé
Ciprofloxacin (khang sinh diéu tri nhidm
khuan d bi cim st dung trong nudi trong
thuy san) 1a rat hitu hiéu. Cung quan diém,
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nhom tac gia Khan va Adil (2020) cho biét
da tong hop nano bac tir dich chiét céy
Fagonia indica nham thay thé mot phan
Clprofloxacm trong viéc kiém soat cac vi
khuan khang thudc nhu E. coli, C.
amalonaticus, S. sonnei va S. typhi. Két qua
nghién ctru cua Latha va cs.. (2016), ciing
dé cap d& kha ning khang khuan V.
parahaemolyticus tir dung dich nano bac
dugc tong hop tir dich chiét cay xuan tiét
(Adathoda vasica Linn). Nhu vay, két qua
nghién cuou kha nang khang V.
parahaemolyticus cta dung dich nano bac
tuong ddng véi cac cong trinh di duoc cong
b cuia cac nhom tac gia trén; ndng do nano
bac cang cao thi kha ning khang nim cang
hi€u qua.
4. KET LUAN

Trong nghién cuu nay, dung dich
nano bac tong hop dugce khi sir dung 20 mL
dich chiét ct nghé tuoi 1am chat khir & nhiét
d6 phan tng 30°C, khudy lién tuc trong 20
phat két hop rung siéu am trong 20 phit.
Dung dich nano bac téng hop dugc c6 mau
vang nau dac trung, cac hat nano bac co
dang cau, duong kinh tir 10 dén 45 nm.
Ngoai ra, dung dich nano bac ¢6 vi tri cia
dinh hip thy & budc song khoang 416 nm;
day la budc song dac trung cua hat bac nano
dang cau. Dung dich nano bac c6 kha ning
khang khuan Vibrio parahaemolyticus &
nong do khao sat (6,25 - 200 ppm) va dat
hiéu qua cao tir 100 ppm. Nghién ctu nay
1a tién dé cho viéc sir dung nano bac dé thay
thé hodc giam liéu lugng khang sinh trong
phong va tri bénh cho thiy san.
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