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TOM TAT

Sinh téng hop cac hat nano kim logi la phwong phdp it ton kém, don gian va than thién

méi truong da dwoc dé xudt thay thé cdc phiong phdp héa hoc va vat ly. Dung dich nano bac

dwoC san xuat bang phirong phdp sinh hoc sir dung dich trich xo dira (Chita tannin) dé khir

cac dung dich bgc nitrate AgNO3 1; 2,5; 5; 7,5; 10; 15 mM. Hinh dang, cdu tric cac hat

nano bac trong dung dich sau khi téng hop dwoc phan tich béi phé UV- Vis, kinh hién vi dién

tir truyen qua (TEM), kinh hién vi dién tir quét xa truong (FE — SEM). Két qua cho thdy buéc

s6ng hap thu cia cac dung dich nano bac trong khodng 450 nm, kich thuéc hat bac tgo thanh

nhé (< 50 nm). Thi nghiém khd nang khdng khudn, khdng nam cua cac dung dich nano bac

trén 3 chung Aspergillus niger, Penicillium sp., Erwinia sp. cho hiéu qud khang tot (trén 77%
& nong dé tir 5- 7,5 mM AgNO3 tré Ién).

Tar khéa: Dich trich xo dira; nano bac; Aspergillus niger; Penicillium sp.; Erwinia sp.
ABSTRACT

The biosynthesis of metal nanoparticles has been proposed as low cost, simple and
environmental friendly alternative to chemical and physical methods. Silver nanoparticles
was synthesized by biological reduction method using coconut fiber extraction to reduce the
silver nitrate solution AgNO3 with concentration of 1, 2.5, 5, 7.5, 10, 15 mM. The shape and
structure of the synthesized silver nanoparticles were characterized by ultraviolet-visible
Spectrophotometry (UV-Vis), transmission electron microscopy (TEM) and Field Emission
Scanning Electron Microscopy (FE — SEM). The results showed that the absorption
wavelength of the silver nanoparticle solution was about 450 nm, the size of silver particle is
so small (<50 nm). Testing antibacterial, antifungal of the silver nanoparticle solution
including Aspergillus niger, Penicillium sp., Erwinia sp. were good antimicrobial efficiency
(over 77% at the concentration of 5-7.5 mM AgNO3).

Keywords: coconut fiber extraction; silver nanoparticles; Aspergillus niger; Penicillium sp.;
Erwinia sp.

1. DPAT VAN DE

Nano bac la nhitng hat bac c6 kich thudc
nho tinh theo don vi nanomet (0.1 nm -
100nm), dién tich bé mat tong cong cua bac
nano Ién va hiéu qua hoat dong caa bac nano
tang dang ké so voi hat bac ¢o kich thudc 16n
hon (micro). Bac va cac hop chit cua bac thé
hién tinh doc ddi vai vi khuan, virus, tao va

nim. Tuy nhién, bac khong thé hién tinh doc
véi con nguoi [1]. Cac nha khoa hoc con
ching minh cac hat nano bac sé dwoc giai
phong ra khoi co thé theo thoi gian [2-4].
Téng hop “xanh” nano 1a mot khai niém méi
vé qua trinh tdng hop hat nano kim loai. La
phuong phap téng hop st dung nhitng hop
chat tu nhién, than thién hon véi méi trudng
nhiam thay thé nhiing chat khtr hoa hoc trong
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khi hiéu qua hoat dong cua hat nano van
dugc dam bao. Trong xo dua chira ham
lwong 16n cac hop chét polyphenol, trong d6
chu yéu 1a tannin va lignin [5]. Tannin la hop
chat chtra nhém chac COOH, 1a hop chat
dong vai tro khir chu dao trong qué trinh tao
nano bac tir AQNO3. Thay vi sir dung ion H”
va nicotinamide adenine dinucleotide trong
qua trinh thay phén ¢ thuc vat hoac cac tac
nhan khang oxi hoa tan trong nudc nhu axit
ascorbic nhu nhitng nghién ctru di cong bd
trude day [6].

Theo d6, co ché khir AgNO; tao nano
bac boi cac nhom chat phenol (dang enol) oxi
hoa va chuyén thanh dang keto [7]:

Dang enol < dang keto + 2e + 2H" (1)
& Ag (2)

Vi vay khi pH thap, ndng do H* 16n thi
(1) chuyén sang trai nén kha nang phan tng
oxi hoa Ag" = Ag giam. Khi pH tang thi (1)
chuyen sang phai, tc d6 phan tng oxi hda
Ag" = Ag ting, lwong nano bac tong hop
duoc nhiéu hon.

Ag'+e

, Nhitng nim gan day, nano bac dang dan
tan cong manh mé sang linh vuc ‘néng nghiép
va dugc quan tam ng dung nhicu hon trong
cong nghé sau thu hoach. Xuat phat tir nhiing
ly do trén ching toi tiecn hanh nghién cuu:
“Sinh tong hop nano bac sir dung dich trich xo
dura va thur nghiém khang vi sinh vat in vitro”.
2. VAT LIEU VA PHUONG PHAP

NGHIEN CUU
2.1. Vat li¢u

Nguyén li€u xo dwa cua Trung tam
Nghién ctru va Phat tricn Nong nghiép cong
nghé cao. Nguyen licu duogc say khd (am do
4,79%) dé dam bao on dinh chat lugng theo
thoi gian bao quan.

AgNO; — Merck- dé tinh khiét 99,8%
2.2. B6 tri thi nghiém

- Thi nghiém 1: Nghién ctu tao nano
bac bang cach khir bac nitrate véi dich chiét
x0 dua.

+ Chuan bi dich trich tannin tir xo dira
(theo Dugc dién Viét Nam 1): Can chinh xac

khoang 1 gam vat liéu. D6 thém 50ml nuéc
s6i va dun cach thuy, vira dun vira lac trong
30 phut. D& yén vai phat, gan nudc loc vao
mét binh dinh mac 250ml. Tiép tuc chiét nhu
trén nhiéu lan cho dén khi phan dich chiét
khéng con phan ung voi FeCls thi ngung,
thém nudc cit vira du téi vach.

+ B6 sung dich AgNO3 vao dich trich
theo cac nong d6 1; 2,5; 5; 7,5; 10; 15; 20
mM, dé phan @ng xay ra ¢ nhiét d6 phong
trong 96 gio [8].

-Thi nghiém 2: Khao sat hiéu qua khang
nim, khang khuan cua nano bac trong diéu
kién phong thi nghiém. Dung dich nano bac
& cac ndng d6 khac nhau dugc ly tam ¢
10000 vong/ phdt trong 15 pht, phan két tua
duoc hoa vao nudc mubi 0,85% va dam bao
cac nong do nhu bd tri thi nghiém.

+ Thir nghiém trén méi tredong thach dia

- Panh gia hiéu qua khang nim: Céc
chang ndm kiém dinh duoc ciy trén moi
truong PDA, @ & 37°C trong 48 gio dé lam
tré hoa té bao. Hat 100pl dung dich nano bac
duoc phdi vao 20 ml méi truong PDA theo
cac nong do (1-15 mM) trén dia petri. Sir
dung dung cu duc 15 thach dé lay céc khéi
thach chtra con nim kiém dinh. Sau d6 dat
cac khdi ndm 1én cac dia méi trueong PDA da
dugc trai cac dung dich nano bac. U dia mau
& 37°C trong 48 gio va quan sat duong kinh
vong phat trién to nam.

- Panh gia hi¢u qua khang khuan:
Chang vi khuan kiém dinh duoc cdy trén moi
truong TSA, u ¢ 37°C trong 24 gio dé lam tré
hoa té bao. Vi khuan dugc pha lodng bing
dung dich nuéc mubi sinh 1y 0,85%, sau do
duoc cdy trang trén moi trudng TSA. Cac dia
gidy vo tring cham céc dung dich nano bac
(1-15 mM) va mu déi ching (dung dich
nuéc mudi 0,85%) duoc dit 1én dia ‘moi
truong sau khi da trang khuan. U dia miu ¢
37°C trong 24 gio> va quan sat duong kinh
vong khang khuan.

+ Thir nghiém trén canh trwong

- Panh gia hi¢u qua khang nim:
Chuan bi cac erlen chira 50 ml méi truong
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PDB, sau d6 bd sung 100 pl dung dich nano
bac & c4c nong do nhu bb tri thi nghiém. Pia
sinh khéi nAm sau 48 gio u & 37°C duoc hoa
chung véi nudc cit va bd sung vao céc binh
moi trudng chia nano bac da chuén bi sin.
Tién hanh theo ddi va do mat do nam trong
vong 24 gio ¢ budc sdng 600nm.

- Panh gia hiéu qua khang khuan:
Chuan bi cac erlen chtra 50ml méi trudng
TSB, sau d6 bd sung 100pl dung dich nano
bac ¢ cac ndng do (1-15 mM) va mau dbi
chtng (dung dich nuéc mudi 0,85%).

Khuan lac vi khuan dugc hoa chung véi
nudc cit va bod sung vao cac binh méi truong
chira nano bac da chuén bi sin. Tién hanh
theo ddi va do mat do vi khuan trong vong 20
gio & budc song 600nm.

2.3. Phwong phap nghién ctru

- Buong kinh vong phét trién cia to nim
(3) va duong kinh vong khang khuan [10]:

+ Xac dinh kha ning ¢c ché nim bénh
cua hano

Ag = (R-r)100/R 3)

~ R: Buong kinh vong phat tricn cua soi
nam trén dia doi chang (cm)

r: Puong kinh vong phat trién caa soi
nam trén dia xt ly nano bac (cm)

+ Pénh gid kha ning khang khuan: xac
dinh duong kinh vong khang khuan bang
phuong phép dia giay.

- Xac dinh mat d¢ vi khuan va mat do
nam bang cach do do hap thu bang UV-Vis &
budc sdng 600nm.

- Phuong phép xtur ly théng ké: sé liéu
duoc xur ly bang phan mém Excel va Minitab
16 & mtrc y nghia 95%.

3. KET QUA VA THAO LUAN

Sir dung dich trich cta xo dira lam chét
khtr trong phan ng tao nano bac cha yéu
dua trén ham luong polyphenol (chu yéu la
tannin) trong nguyén li¢u. Ham lugng tannin
trong nguyén liéu xo dua khoang 1.35%. pH
dung dich dem khir khoang 6,236.

Bdng 1. Cac théng sé hoa Iy ciia xo dira thi
nghiém

TT | Céc chi tiéu hoa ly Nguyén li¢u
xo dura
1 | Amdo (%) 4,79
2 | Ham luong tro (%) 1,12
3 | Ham lugng tannin (%) 1,35
4 6,236

Hinh 1. Mdu nano bac thu duroc sau phdn iing

Min_| Biwdc sang hip thu | 1% hap tha (4

= Mau ¢6 ndng d6 1 mM - mau ¢6 ndng d6 7,5 mM

—: mau c6 néng d6 2,5mM  : mau c6 ndng do 10 mM

: mau c6 ndng d6 5 M : miu c6 ndng d6 15 mM

Hinh 2. Anh hirong cua nong dé AgNO3 dén
qué trinh tgo nano bac

Dich chiét xo dura chira tannin dugc bd
sung AgNOj3 vao dich trich theo cac néng do
1; 2,5; 5; 7,5; 10; 15; 20 mM, dé phan ung
xay ra ¢ nhiét do phong trong 96 gio [8] dé
thu dugc cac dung dich nano bac c6 nong do
khac nhau. Cac mau nano bac sau phan ung
mau sic mau thay ddi, d6 dam ting dan theo
nong d6 AgNO3 va so véi déi chiing khong
cho phan ung vai AgNOs.

Theo nghién ctru cua tac gia Praveena va
Kumar cho thiy budc song hap thu cua hat
nano bac nam trong khoang 425 nm [9]. Két
qua Hinh 2 (vi miu bd sung AgNO3 & ndng
d6 20 mM- nong do qué cao- bi tao két tua
nén chang tdi khong tién hanh do phd hap thu
cua mau) cho thiy, budc song hap thu cua
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dung dich nano bac tao thanh trong khoang
450 nm va khi nong d6 dung dich AgNO;
tang dan tr 1 mM dén 10 mM thi gia tri mat
d6 quang ciing ting dan, va dat gia tri Ion nhat
Vi ndng d6 10 mM. O ndng d6 15mM, gia tri
mat d6 quang giam do hat nano bac tao ra cé
kich thudc 16n, dé bi keo tu.

: mau nano bac sau 1 pht phan ting

: mau nano bac sau 30 phdt phan tng

: mau nano bac sau 60 phat phan tng

: mau nano bac sau 120 phut phan tng

Hinh 3. Sy hinh thanh nano bac ¢ nong dé
7,5 mM AgNOj; theo thoi gian phan ung

Ghi cht: A - F 1a ndng d6 dung dich nano
bac twong tng 1; 2,5; 5; 7,5; 10; 15 mM

Hinh 4. Anh FE-SEM cua cac dung dich
nano bac tqo thanh

Trong qua trinh bao quan dung dich hat
nano bac, ching toi thiy xuit hién su tu bac
& Cac mau nong d6 dung dich AgNO3 10 va
15 mM. O ndng do dung dich AgNO; 7,5
mM, dam bao gia tri mat ¢ quang kha cao

va dung dich hat nano bac tong hop dugc
bén, khdng bi keo tu.

Két qua cho thdy cang kéo dai thoi gian
cho phan &ng, nano bac tao ra cang nhiéu thé
hién & mac hip thu cang ting theo thoi gian.
Mau dich chiét vira méi bo sung AgNO;
dudng nhu khong co hodc cd rat it cac hat
nano tao thanh, va khdng biéu hién budc
séng hap thu caa dung dich trong dai buéc
song khao sat cling nhu khi da mo rong dai
budc song 200-700 nm. Tang thoi gian khao
sat 1én dén 30, 60 va 120 phut, budc song
hip thu cua dung dich trong khoang 420-430
nm va do hap thu twong tng 1,54; 1,84 va
2,06 A (Hinh 3). Qua két qua trén phd UV -
Vis cho thdy cac mau nano bac cho mét dinh
hip thu trong khoang 420 — 430 nm Ia phu
hop véi két qua cua cac cdng trinh nghién
ctru trude day [8, 9].

Ghi cht: A —F la ndng d6 dung dich nano bac twong tng 1,
2,5,5,7,5, 10, 15 mM
Hinh 5. Anh TEM cza cac dung dich nano
bac tqo thanh

Tu két qua chup TEM, FE-SEM cho
thiy, hat nano bac tong hop tir dung dich
AgNO; véi tac nhan khtr dich chiét xo dura
¢ dang hinh cau voi kich thude tuong tng
ting nong do AgNO3 va dao dong nho hon
50 nm. Nhu vay, cac két qua phan tich hda ly
trén da cho thay kich thuéc hat nano bac thu
dugc phu hop véi két qua nghién ciru cua tac
gia Rodriguez-Ledn va cong su la kich thudc
hat nano bac ciing dao dong trong khoang 40
nm & cac nong do 2,5 — 15 mM [8]. Ket qua
phan tich DLS cho thiy nano bac ¢ nong do
10 va 15 mM co6 kich thudc kha lon so véi
cac nong do con lai (Bang 2). Sau 10 ngay
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bao quan, mau dung dich nano bac & néng do
10 va 15 mM kém 6n dinh, cac hat nano bac
¢6 xu huéng két cum va ling dong dan dén
kich thudc hat tang. Tuy nhién, kich thudc
hat trung binh cua cdc mau nano bac dao
dong dudi 100 nm.

Bdng 2. Két qua phan tich phan bé kich
thuoc hat (DLS) nano bac

& dudng kinh vong khang ting dan (Hinh 7).
C6 su khac biét co ¥ nghia vé mit théng ké ¢
cac nghiém thac thi nghiém (P<0,001).
Trong d6, tai ndng d6 AgNO3; 7,5 mM bat
dau cho hiéu qua khang tét khéc biét véi cac
nong dé 1mM, 2,5mM, 5 zmM, duong kinh
vong khang dat 0,533 cm va khéng khac biét
¥ nghia d6i véi cac nong d6 10 va 15 mM

Dung dich nano bac Kich thwéc hat (nm) (Béng 3)'
1mMm 19,3+4,7 Bdng 3. Hiéu qud khang khudn Erwinia sp.
2,5mM 23,6452 cua cac dung dich nano bac
5mM 26,9+5,8 Dung dich nano Pudng kinh vong khang
7,5 mM 29,5+6,5 bac khuan (cm)
10 mM 90,5+36,6 Déi ching 0
15 mM 92,8435,3 1mM 0,197°+0,015
P$ 6n dinh cia san phim theo thoi gian 2,5mM 0'21210'01
bio quén 5mM 0,267°+0,029
. 7,5mM 0,533%+0,058
10 mM 0,59°+0,115
15 mM 0,527°+0,064
) P *k*k

= Miu ¢6 ndng d6 1 mM
= Miu c6 ndng d6 2,5mM

- Miu ¢6 ndng d6 5 Mm

: mau ¢6 ndng dd 7,5 mM
: mau ¢6 ndng do 10 mM

: mau ¢6 ndng do 15 mM

Hinh 6. Phé UV-Vis cac mdu nano bac ¢
ngay bado quan thur 10

Dung dich nano bac dugc thuong
xuyén kiém tra phd hap thu va khao sat céc
didc tinh hoa Iy nhu UV-Vis, SEM dé danh
gia d6 6n dinh san pham theo thoi gian bao
quan. Két qua phé hap thu UV-Vis & Hinh 6
cho thay, cang kéo dai thoi gian bao quan do
hap thu ctia mau cang ting, nhung budc song
hip thu van nim trong khoang 440-450nm.
Céc mau c6 ndng do cao 10-15 mM AgNOs;
mét dan su 6n dinh theo thoi gian bao quan.
Két qua nay tuong d6i phu hop voi két qua
phan tich phan b kich thudc hat nano bac.

Hiéu qua khang khuan cia cac dung dich
nano bac

Khi n(‘;f)ng do nano bac tdng, khd nang
khéang khuan Erwinia sp. cang tang, thé hién

Céac chir céi a, b, c, d, e chi su khac biétco y
nghia thdng ké (P<0,05). ns: khong khéc biét,
*: khac biét co y nghia, **: khac biét kha co
¥ nghia, ***: khac biét rat co y nghia

Thir nghiém kha niang wc ché cua cac
dung dich nano bac Ién vi khuan Erwinia sp.
trong canh trudng ciing cho thdy hiéu qua
khang tét (Hinh 8).

- BC: Péi ching
- Dung dich nano bac (néng d6 1mM -
15mM AgNO;)
Hinh 7. Hiéu qua khang khuan Erwinia sp.
cua cac dung dich nano bac
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5 mM 0,0678 g thi ¢ cac dung dich AgNOs
7,5; 10; 15 mM khong xac dinh dugc khoi

Mt d& vi khudn (x 10% cfu/ml)
(=] -k W B U Y~

imM 2.5mM S5mM  /.5mM 10mM 15mM

Dung dich nano bac

Hinh 8. Hiéu qud irc ché tang trieong
Erwinia sp. cua nano bac trong canh truong

Hiéu qua khang nim A. niger cia cac
dung dich nano bac

Khi néng do nano bac tang Ién thi kha
ning tc ché déi véi nam cang tang the hign ¢
duong kinh vong phat trlen clia to nAm giam
dan. Hiéu qua khang nim dat trén 77% khi
str dung ndng dd nano bac khoang 7,5; 10; 15
mM AgNO; (Bang 4).

Bdng 4. Hiéu qud khang ndm A. niger cua
cac dung dich nano bac

ano bac | trién cia tondm omy | HOKN (9
Déi chung 7,4 o
1mM 4°+0,2 45,95°4+3,16
2,5 mM 3,73°+0,23 49,55%+3,65
5 mM 3,140,1 58,11°+1,58
7,5 mM 1,6%40,1 78,38%+1,58
10 mM 1,679+0,058 77,48+0,91
15 mM 1,690,1 78,38%+1,58
P - .

Céac chir céi a, b, ¢, d, e chi su khac biét co y
nghia thong ké (P<0,05). ns: khong khac biét,
*: khac biét c6 y nghia, **: khac biét kha co
¥ nghia, ***: khac biét rat co y nghia
Thir nghiém trén canh truong ciling cho
thdy hiéu qua wc ché ndm phét trién cua cac
dung dich nano bac (Hinh 10). Thir nghiém
xac dinh sinh khéi kho caa nim A. niger cho
thdy hiéu qua khang khé tot cua cac dung dich
nano bac Ién sy sinh trudng ting sinh khéi cua
nam A. niger (Hinh 11). Sau 5 ngay tang sinh,
sinh khéi nim duoc loc, siy kho va xac dinh
khéi lwong. Két qua thu duoc, trong khi ddi
ching khéi Iugng sinh khdi kho dat 0,5639 g,
dung dich AgNO3; 1 mM 0,1212 g, dung dich
AgNO3 2,5 mM 0,1148 g, dung dich AgNO;

lwong sinh khdi khd A. niger.

Ghi cht: A 13 mau ddi chuang
~ B—G lamau xu ly dung dich nano bac
nong do twong ung 1; 2,5; 5; 7,5; 10; 15 mM

Hinh 9. Hiéu qud khang nam A. niger cia
cac dung dich nano bac

10 +

8

3

: ||

: lans

Bc imM 2.5mM SmM 7.5mM 10mM 15mM
Dung dich nano bac

Mt d6 ndm {x 10% cfu/m

Hinh 10. Hiéu qud ic ché tang truong A.
niger cua nano bac trong canh truong (sau
24 gio)

khai lugng sanh khai kha {g)

ImM LEmb 4

Ndng A5 nano bac

2\
i
S |

Hinh 11. Hiéu qud ¢ ché ting trueng A.
niger cua nano bac trong canh truong (sau 5
ngay)

Hiéu qua khang nam Penicillium sp. cia
cac dung dich nano bac

Vi bao tir ndm nhay nhiéu giy kho khin
trong viéc xac dinh dwong kinh vong phat
trién to ndm nén hiéu qua tc ché nam chi ghi
nhan trén dich canh truong.
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Mt d§ ndm (x 10% cfu/ml)
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Dung dich nane bac

Hinh 12. Hiéu qud irc ché ting truong
Penicillium sp.cza nano bac trong canh
truong (sau 24 gio)

Thtr nghiém trén canh truong cho thiy
hiéu qua uc che nam Penicillium sp. phat
trién cua cac dung dich nano bac (Hinh 12).

Thir nghiém xac dinh sinh khéi khd cua
nam Penicillium sp. cho thiy hiéu qua khang
kha tét cua cac dung dich nano bac 18n su
sinh truong ting sinh khéi cia nim
Penicillium sp. (Hinh 13). Sinh khéi nim
duoc loc, sy khd va xac dinh khéi lugng.
Két qua thu duoc, trong khi ddi chung khoi
lwong sinh khéi kho dat 0,4678 g, dung dich
AgNO; 1 mM 0,1241 g, dung dich AgNO;
2,5 mM 0,1131 g, dung dich AgNO3 5 mM
0,0732 g, dung dich AgNO3 7,5 mM 0,034 g
thi & cac dung dich AgNOs; 10, 15 mM
khong xac dinh dwoc khdi lugng sinh khéi
khé Penicillium sp.

omM 15 mM

B0s.__

Hinh 13. Hiéu qud ¢ ché tang truong
Penicillium sp.cuza nano bac trong canh
truong (sau 5 ngay)

4. KET LUAN

Dung dich nano bac dwoc tong hop
thanh cdng tir qua trinh khtr cac dung dich
bac nitrate 1-15 mM bang dich chiét tir xo
dua (chua tannin). Cac dung dich thu duoc
c6 kich thudc hat bac tao thanh nho (< 50
nm). Sau 10 ngay bao quan, cac hat bac co
xu hudng két cum lai, lam ting kich thuéc
hat bac I&n, tuy nhién van nhé hon 100 nm. O
cac dung dich nano bac véi ndng d6 AgNOs;
thip, do ndng do chwa di cao nén cac vi sinh
vat mac du ¢6 bi e ché nhung van phat trién.
Tuy nhién, ¢ tat ca cac dung dich nano bac
thir nghiém, tang trudng cuaa cac vi sinh vat
déu rat thap so voi ddi ching. O nong do tir 5
- 7,5 mM AgNOs tro Ién, kha nang khang
khuan va nim trén 70%.
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	2.3.  Phương pháp nghiên cứu
	- Phương pháp xử lý thống kê: số liệu được xử lý bằng phần mềm Excel và Minitab 16 ở mức ý nghĩa 95%.

