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Abstract: Recently, using plant extract as a reducing agent for nanosilver particle synthesis has been
focused. This is a green technology utilizing the ready material in the nature to create the
nanoparticles with good properties and unige quality. In this study, ginger rhizome extract was used
to reduce the silver cation (Ag*) to silver (Ag° as nanoparticles with unige quality and even
distribution in the solution. The size of the particles varied in the range of 20 - 40 nm. Reaction
conditions were investigated and optimized with AgNOs concentration of 3mM, extract
solution/AgNOs solution of 1/5, temperature of 80 C, pH of 12 and reaction time of 30 min. The
results obtained from the antibacterial assays showed that silver nanoparticle solution had
antibacterial ability with an average effective diameter of 10 mm. It also indicated that the
antibacterial activity of silver nanoparticle solution on the Gram (-) bacterium (E. coli) is better that
on Gram (+) bacterium (S. aureus). In conclusion, we suggest that the ginger rhizome extract can be
used to produce silver nanoparticles in mild reaction conditions; the silver nanoparticle solution
expressed as a quite good antibacterial agent and therefore could be applied in decreasing the effects
of deleterious bacteria.
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Nghién ctru kha nang tng dung dich chiét c Gung (Zingiber
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Tom tat: Tong hop nano bac bang phuong phap st dung céc dich chiét thuc vat dang duoc nhiéu
nhém nghién ctru trén thé giGi chd trong vi nhimg wru diém nhu chat lugng dong nhat, tan dung duoc
ngudn nguyén liéu sin c6 va than thién moéi trudng. Trong nghién ctu ndy ching tdi st dung dich
chiét cu ging dé tong hop nano bac tir ion bac. Cac diéu kién phan g tong hop da duoc khao séat
va t6i uru vai két qua nhu sau: ndng d6 AgNOs: 3 mM; ty 18 dich chiét/dung dich AgNOs: 1/5; nhiét
d6: 80 °C; pH: 12; thoi gian phan tng: 30 phat. O diéu kién tdi wu nay, cac hat nano bac dugc tao ra
¢6 kich thudc dong déu trong khoang tir 20 - 40 nm. Két qua nghién ctru kha ning khang khuan
ciing cho thay dung dich nano bac c6 kha ning khang khuan ¢ mic d6 trung binh véi vong khang
khuan khoang 10 mm va tinh khang khuan thé hién tt hon trén vi khuan gram (-) E. coli so véi vi
khuin Gram (+) S. aureus. Tir cac két qua thu duoc, ching t6i két luan rang sir dung dich chiét ca
Gimng dé tao dung dich nano bac c6 thé thuc hién dwoc mot cach dé dang, hiéu qua tét trong cac diéu
kién khong khit khe. Dung dich nano bac cé thé ing dung trong viéc khang lai c4c vi sinh vat gay

bénh trong moéi truong.

Tir khéa: Nano bac, dich chiét thuc vat, khang khuan, ca Gung.

1. Pit van dé

Cong nghé nano lién quan dén viéc thiét ké,
phan tich, ché tao va tmg dung cac cu tric, thiét
bi va hé thdng bang viéc diéu khién hinh dang,
kich thudc trén quy md nanomet (nm). O kich
thudc nano, vat liéu thuong thé hién tinh chat dac
biét ciing nhu su thay doi dang ké vé nhiing dic
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diém vat ly, hoa hoc va sinh hoc so véi vat liéu
truyén thong do sy thu nho kich thudc va viéc
tang dién tich bé mat [1]. Do c6 nhiéu tinh ning
doc dao va kich thudce twong duong véi cac phan
tu sinh hoc nén hién nay, cong nghé nano dang
dugc dau tu nghién ctru va dugc tng dung trong
nhiéu linh vye, dic biét 1a linh vyuc y sinh [2-4].
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Hat nano bac d dugc nghién ctu trong nhiéu
thap ky qua boi nhitng dac tinh doc dao ciing nhu
g dung da dang cua no6. Hat nano bac duot si
dung gan nhu khap moi noi: my pham, hop dung
d6 an, chét tay ria, thudc xit con tring va trong
nhitng san pham khac dé ngin ngira su 1ay lan
ctia cac mam bénh [5, 6]. Hat nano bac xam nhap
bén trong té bao va lam mat 6n dinh cau trdc noi
bao va phan tir sinh hoc. Sau khi dinh vao mang
té bao, nano bac ciing c6 thé xam nhap vao bén
trong té bao chat, twong tac véi cau tric té bao
va cac phan tir sinh hoc nhu protein va DNA [7-
11]. Su twong tac nay co thé gay ra sy dut gay
hoic bién tinh DNA va lam gian doan sy phan
chia té bao [12, 13].

C6 nhiéu phuong phap ché tao hat nano bac,
chang han nhu: phuwong phap an mon laze,
phuong phap khir hda hoc, phuong phap khir vat
Iy, phuong phap khir héa ly va phuong phap khu
sinh hoc [2 - 4]. Trong cic phuong phap nay,
phwong phép sinh téng hop c6 cac wu diém 16n
la rit don gian, chi phi thip ma dat hiéu qua,
ddng thoi con cho ning suat cao va than thién
vGi méi truong [14, 15]. Theo mét vai nghién
ctru, nhém -OH, -CO ¢6 trong cac nhém chét nhur
flanovoid, saponin, tanin...trong dich chiét thyuc
vat dong vai trd nhu tic nhan khir [15]. Chinh vi
vy, nhém thyuc vat duoc lya chon sir dung dé
tong hop nano bac c6 chta nhiéu flavonoid,
tannin va saponin. Nhiing chat nay dong vai tro
nhu tac nhan khtr khir cac ion bac dé san xuét hat
nano bac voi hoat tinh khang khuén.

Gung (Zingiber officinale Rosc) la mot vi
thudc quy, duoc st dung nhiéu trong dan gian.
Trong cu gung c6 chira nhiéu cac hop chat c6
hoat tinh sinh hoc nhu alkaloids, flanovoids,
zingiberene, gingerols va shogaols cé tinh khir
manh [16 - 18]. Vi vay, trong nghién ciu nay,
chding t6i tién hanh téi wu cac diéu kién sinh tong
hop hat nano bac sir dung dich chiét cu ging,
ddng thoi danh gia hiéu qua khang khuan cua hat
nano bac tao thanh I&n hai chung vi khuan gay
bénh la Staphylococcus aureus va Escherichia
coli.

2. Vit liéu va phuwong phap nghién ciru
2.1. Nguyén vat li¢u

Cu Gung duoc mua tir siéu thi va duge dinh
danh tai Khoa Sinh hoc, Truong Pai hoc Khoa
hoc Tu nhién, PHQGHN. Cac chung chuan vi
sinh vat dung ther nghiém bao gom S. aureus va
E. coli dwoc cung cap tir Phong thi nghiém Trong
diém Cong nghé Enzyme va Protein, Truong Pai
hoc Khoa hoc Tu nhién, PHQGHN.

2.2. Phurong phdp chudn bi mdu

Cu Gung tuoi sau khi loai bo 16p vo bén
ngoai, rira sach dé loai bo bun dat va dé rao nudc.
Tiép do, ca gimg dugc cit thanh tirng manh nho
(< 5 mm) va duoc sdy khd ¢ 50 °C, sau d6 dugc
g6i k¥ trong gidy bac va bao quan ¢ 4 °C cho dén
khi can phan tich. Mau cu gimg duoc chiét trong
nudc cat am 40 °C, (pH trong khoang tir 7 dén 8)
dé thu dich chiét.

2.3. Phan tich bang phé UV-VIS

UV-VIS (Ultraviolet-visible spectroscopy)
1a phuong phap phan tich sir dung phd hap thu
hodc phan xa trong vung cuc tim cho t6i ving
anh sang nhin thiy duoc. Cac hat nano bac c6
hinh cau chi c6 mét bé mit plasmon duy nhat nén
trong phdé UV-VIS cua ching chi xuat hién 1
dinh duy nhét, va duoc ghi nhan Ia tai buéc song
415 nm.

2.4. Phan tich bang kinh hién vi dién tir quét

Kinh hién vi dién ta quét (SEM) 1a mét loai
kinh hién vi dién tir c6 thé tao ra anh voi do phan
giai cao cua bé mat mau vat bang cach st dung
mot chum dién tr (chum cac electron) hep quét
trén bé mat mau. Viéc tao anh cua mau vat duoc
thuc hién thdng qua viéc ghi nhan va phéan tich
cac birc xa phat ra tir trong tac ctiia chum dién tir
v6i bé mat mau vat. Hat nano bac duoc chup
dudi SEM va duoc phén tich kich c& hat va phan
bé hat.
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2.5. Téi wu cdc théng sé héa 1y dnh hwong dén
qua trinh tao nano bac

Céc thong sé hda Ii gom: ty Ié chiét ran long,
nong d6 AgNOs, ty & dich chiét/dung dich
AgNO3, nhiét d6 t6i wu, pH tdi wu va thoi gian
t6i wu duoc khao sat va danh gia.

2.6. Xac dinh kha nang khang khudn ciia mau
nano bac tao tur dich chiét cu gung

Hoat tinh khang khuan cua dung dich nano
bac tao thanh dugc xac dinh theo phuong phap
khuéch tan trén thach. Chuang vi sinh vat dugc
chon bao gdom: vi khuan gram (-): E. coli va vi
khuan gram (+): S. aureus. Nguyén tac: vi sinh
vat thir nghiém dugc cdy trai trén moi truong
dinh dudng, sau d6 tao nhitng 16 thach va nho
dung dich can thir hoat tinh vao céc 15. Bé dia da
nhé dung dich vao ta lanh ¢ 4 °C mot khoang
thoi gian phi hop dé dung dich khuéch tan hét
vao thach ddng thoi tc ché sy sinh truéng cua vi
khuan. Sau khi dung dich da khuéch tan hét vao
thach, dia dugc u & nhiét do thich hgp trong
khoang 18 - 24 h va quan sat sy xuat hién cua
vong khang khuan. Néu xung quanh 13 thach c6
vong khéng khuan chiing to dung dich can thir
nghiém c6 hoat tinh khéng khuan. Dung dich
nano bac can thir hoat tinh duoc chuan bi & céac
nong do khac nhau: gbc, pha lodng 2 lan, pha
lodng 3 1an, pha lodng 4 lan, pha lodng 5 lan, pha
loding 10 lan va danh s tir 1 dén 6 theo thir tu.
DPuong kinh vong khang khuan dugce do bing
don vi mm theo cbng thac: D = Dy - D, Trong
d6: D 1a duong kinh vong khang khuan, D la
duong kinh vong khang va duong kinh 16 thach
va D, 1a duong kinh 15 thach. Tinh khang khuan
duogc biéu hién: duong kinh vong khang khuan
< 5 mm: tinh khang yéu, duong kinh vong khang
khuan tir 5 ¢én 10 mm: tinh khang trung binh va
duong kinh vong khang khuan > 10 mm: tinh
kh&ng manh.

3. Két qua va thao ludn
3.1. Khao sat kha nang tao phdn tu nano bac

Su hinh thanh phén tir nano bac dugc danh
gia bang viéc thay d6i mau cua dung dich tir
kh6éng mau (Hinh 1A) sang mau vang nau (Hinh
1B) khi thém dung dich mudi bac nong d6 2 mM
vao 3 dich chiét cu girng 2,5 g/100 mL (M1), 5
g/100 mL (M2) va 7,5 g/100 mL (M3) va dé
phan tng xay ra trong 30 phat, tai nhiét d6 80 C.
Tién hanh do d6 hap thu quang trong mot day
budc séng tir 300 nm - 600 nm cho thay cuc dai
hip thu cia dung dich nano bac 1a A = 412 nm.
Khi tang dan khéi lwong ca gung thi mau vang
cling ¢&am dan, tuy nhién néu tang khdi luong
gung qua cao thi qua trinh hinh thanh nano bac
qué nhiéu va c6 hién tuong keo tu va tao thanh
cac hat c6 kich thudc ¢6 kha nang tu va dan téi
su giam gia tri mat d6 quang (Hinh 1C). Hat
nano bac hinh thanh dugc chup bang SEM va
hinh anh tir SEM x4c nhan sy tao thanh cua hat
nano bac c6 hinh cau véi kich thuée kha ddng
nhét va dao dong trong khoang 20 - 40 nm (Hinh
1D).

3.2. Anh hwéng nong dé ion bac dén kha ning
hinh thanh nano bac

lon bac (AgNOs) trong ddy nong do tir 0,5
mM (M1), 1,0 mM (M2), 1,5 mM (M3), 2,0 mM
(M4), 3,0 mM (M5) va 4,0 mM (M6) duoc st
dung dé thém vao dich chiét ca gung (5 g/100
mL). Phan {tng xay ra trong 30 phut, tai nhiét do
80°C. Quan sat mau sic cua cac dng nghiém (1-6)
trén Hinh 2A-B cho thay, mau cua dung dich
thay do6i tir khong mau sang mau vang nhat,
ching t6 su tao thanh caa phan tir nano bac. Khi
nong d6 AgNO; ting dan tir 0,5 mM dén 4 mM,
dung dich chuyén tir mau vang nhat sang mau
vang dam va dat cuc dai tai nong d6 3 mM Vi
gia tri do hip thu quang = 0,422, tai budc séng A
= 412 nm (Hinh 2C). Tai nong d6 4mM, gi4 tri
mat do quang giam cd thé giai thich 1a do hat
nano bac tao ra & ndng do nay co kich thuéc 16n,
gay ra keo tu cac hat nano bac.
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Hinh 1. Suphuyén mau cua dung dich khdng mau sang mau vang nau khi hinh thanh nano bac (A va B).
D¢ hap thu quang cua dung dich nano bac trong day budc song khao sat tir 300 - 600 nm (C),
va Hinh anh hat nano bac chup bang SEM (D).
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Hinh 2. Dung dich nano bac dugc tao tir dich chiét cu girng & nhirng nong do6 AgNO3 khéc nhau tir 0,5-4,0 mM
(A-B), véi mat do quang cuc dai tai 412 nm (C).
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3.3. Anh huong cua ti 1¢é dich chiét/dung dich ion
bac lén kha nang tao nano bac

Phan ung xay ra trong 30 phut, tai nhiét d6
80 °C. Khi tang thé tich dich chiét trong khi gii
nguyén thé tich dung dich ion bac dé tao ra cac
ti I¢ dich chiét (5 g/100 mL)/dung dich AgNO3
(3 mM) khéc nhau tir 1/15, 1/12,1/10, 1/9, 1/8 va
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1/5 thi dung dich nano bac thu dugc cling c6 mau
tir vang dam dan tir ti 18 1:15 dén 1:5 (hinh 3A -
B). Khi do mét d hdp thu quang ciing cho thay
gia tri mat d6 quang tang dan tir ti 16 1:15 dén 1/5
(Hinh 3C). Biéu nay c6 thé Iy giai do khi ting
thé tich dich chiét, luong chat khir c6 mat nhiéu
va lam tang hiéu qua khir ion Ag* thanh AgP.
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Hinh 3. Su tao thanh nano bac trong dich chiét cu Gung ¢ cac thé tich khac nhau.

3.4. Anh heong cia diéu kién pH 1én kha ning
tao nano bac

Anh huong chinh ctua pH dén kha nang tao
nano bac 1a do kha niang lam thay ddi dién tich
ctia cac hop chét sinh hoc, anh huéng dén su 6n
dinh va su phét trién cta hat nano bac [19]. Phan
ung xay ra trong 30 phat, tai nhiét do 80 C. Khi
thay ddi pH trong day tur 3-13, két qua do mat do

quang (OD) cho thiy & pH 8 (gan véi pH cua
dich chiét trong nudc) gia tri OD cua dung dich
nano bac ciing kh4 tbt, tuy nhién OD cuc dai ¢
pH 10 (Hinh 4). Pay 13 pH téi wu cho sy hinh
thanh nano bac (Hinh 4). Trong khi d6 ¢ nhitng
pH thap (3 - 5) hay pH qua cao (13), gi4 tri OD
|a rat thap, chung to kha ning tao thanh hat nano
kém.
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Hinh 4. Dung dich nano bac duoc tao tir dich chiét cu gimg ¢ nhing diéu kién pH khéac nhau,
thay doi trong day tur tir 3-13.
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3.5 Anh huong cua nhiét do lén kha nang tao
nano bac

Khao sét sy anh huong cua nhiét do dén su
hinh thanh nano bac véi cac diéu kién nhiét do,
bao gom: nhiét &6 phong (khoang 30°C), 55°C,
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70°C, 80°C, 90°C va 100°C. Phan tng xay ra
trong 30 phit & pH 8. Két qua thi nghiém cho
thdy & cac nhiét do cao tir 80-100°C, su hinh
thanh nano bac 1a t6t hon nhiéu so vai & nhiét do
thap, va téi vu tai nhiét do 80°C.
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~ o =l 55°
%ﬂ * T *— Kﬂ\ —ﬁ—jgg
) \ N .
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Hinh 5. Anh huong cua nhiét do 18n kha nang tao nano bac tir dich chiét cu girng.

3.6. Anh heong ciia thoi gian 1én kha nang tao
nano bac

Trong qué trinh phan wng, hat nano bac dan
duoc tao thanh. Do su bat 6n dinh cta hat nano
bac nén chiing ta can tim mot thoi gian tdi wu, tai
d6 hat nano bac duoc tao ra nhiéu nhat va khong
bi két tu, vi thong thuong sau khoang thoi gian

ti wru, cac hat nano bac c6 xu huéng két tu lai
v6i nhau va lam ting kich thuéce cua hat. Két qua
nghién cau cho thiy phan &ng tao hat nano bac
xay ra kha nhanh. Chi sau 15 phut la phan tng
gan nhu hoan toan va dat cuc dai sau 30 phit véi
gién tri ODmax=0.716, tai budc song A =412 nm.
Khéi lwgng ca girng str dung: 5 ¢
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Hinh 6. Anh huong cua thoi gian 1én kha ning tao nano bac.
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3.7. Pdnh gid kha nang khang khudn cia dung
dich nano bac

Dung dich nano bac duoc tao ra trong diéu
kién tbi wu, bao gdm: nng d6 AgNOs: 3 mM; ty
I dich chiét/dung dich AgNO3: 1/5, nhiét do: 80
"C, pH: 12, thoi gian phan tng: 30 phat. Bé danh
gi4 kha niang khang khudn cua hat nano bac tao

tir dich chiét ca gung, tién hanh thir nghiém trén
ca hai chung vi khuan 12 E. coli va S. aureus. Day
1 hai chung vi khuan gay bénh trén nguoi va dai
dién cho vi khuan Gram (-) va vi khuin Gram
(+). Két qua khuéch tan trén dia thach (hinh 7)
va duoc trinh bay cu thé ¢ bang 1.

Hinh 7. Hinh anh vong khang Khuén trén dia thach do dung dich nano bac tao tir dich chiét ca ging
dén kha ning khang E. coli va S. aureus.

Bang 1. Kha ning khang khuan cia dung dich nano
bac tao tir dich chiét cu gung

Puong kinh vong vo khuan

(mm)

E. coli S. aureus
Dbi ching duong 17
(khéng sinh)
Déi chirmg am 0 0
Khoéng phalodng 9 6
Pha lodng 2 lan 8.5 5
Pha lodng 3 lan 7 45
Pha lodng 4 lan 7 45
Pha lodng 5 lan 6 4
Phalodng 10 lan 5.5 35

Két qua phan tich bang phuong phap khuéch
tan trén giéng thach cho thay, hat nano bac tao tir
dich chiét cu girng déu cé tac dung tc ché hai
chang vi sinh vat thir nghiém. Nong d6 nano bac
cang cao, kha ning khang khuan cang tot. Hat
nano bac thé hién hoat tinh khang khuan tét hon

vai chung Gram @m E. coli so véi chung Gam
duong S. aureus. Didu nay cd thé Ia do su khéac
nhau vé thanh phan thanh té bao caa 2 chang vi
khuan. Hat nano bac mang dién tich dwong, khi
xam nhap vao té bao, no c6 xu hudng két hop Véi
nhom —-COOH cua acid glutamic va nhém
phosphate cua acid techoic caa vi khuan gram
am. Bén canh do, thanh té bao vi khuan gram
dwong day hon nhiéu so véi chiung gram am nén
hat nano bac kh6 xam nhap qua 16p thanh té bao
dé bam vao mang va di xuyén vao té bao chét dé
lam bién tinh va lam mét chirc nang mot sb thanh
phan té bao.

4. Két luan

Trong nghién ciru nay, chung toi da tong hop
thanh coéng hat nano bac véi chat khu 1 dich
chiét ci gung. Hat nano bac c6 hinh cau, dong
nhat voi kich thuée dao dong tir 20 - 40 nm.
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Chung t6i ciing da tdi uu dugc cac thong s6 hoa
ly anh huong dén qua trinh hinh thanh hat nano
bac, mot cach cu thé nhu sau: ndng d6 dung dich
ion bac (AgNOs): 3 mM; ti I dich chiét/dung
dich AgNOs: 1/5; nhiét do: 80 C; pH: 10; thoi
gian phan tng: 30 phat. Céc két qua nghién cau
tinh khanh khuan ciing da chang minh rang cac
dung dich nano bac tao tir dich chiét cu girng déu
thé hién kha ning khang khuan vai ca hai chang
vi khuan E. coli va S. aureus, tuy nhién kha nang
khang khuan trén ching vi khuan Gram (-) tét
hon trén chung Gram (+). Tir cac két qua thu
duoc, chiing tdi két luan rang sir dung dich chiét
cu gimg dé tao dung dich nano bac c6 thé thyc
hién dwoc mot cach d& dang, hiéu qua tot trong
cac diéu kién khong khit khe. Dung dich nano
bac cd thé ung dung trong viéc khang lai céc vi
sinh vat gay bénh trong moi truong.
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trg kinh phi tir dé tai nghién ciu mang ma sé
KLEPT-18-01, do TS. Nguyén Dinh Thang lam
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