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TOM TAT
Hat nanochitosan dwoc tong hop bang phwong phdp tao gel ion véi tripolyphosphte
(TPP) va chdt bao vé la polyvinyl pyrrolidone K-30 (PVP), va cac ddic tinh dwoc danh gid
thong qua kich thuoc hat. Cac hat nanochitosan hinh thanh cé kich thudéc dao dong trong
khodng tir 40 — 300 nm ¢ diéu kién pH 4,5 va ty 1é khéi lirong CTS/ TPP 1a 6:1. Cdc ddc tinh
hoa ly ciia hat nanochitosan dwoc danh gid théng qua nhiéu xa tia X (XRD), anh kinh hién vi
dién tir quét phét xa trirong (FE — SEM), anh kinh hién vi dién tii truyen qua (TEM) va tan xa
laser dong hoc (DLS). Sau 72 gio, nong do nanochitosan 150 ppm ¢6 kha ndang uc ché su phét
trien cua tan ndmPhanerochaete salminicolor, Cercospora sp. va Corticium salmonicola
Berk. frong diéu kién in vitro nrong ing 76,86%; 97,85% va 97,08 %. Ché pham
nanochitosan dwoc ché tao bang phwong phdp tao gel ion hiza hen sé 1a mét san pham cong
nghé cao, an toan va hiéu qud khang nam cao.

Tar khéa: Nanochitosan; TPP;Cercospora sp.;Corticium salmonicola Berk; Phanerochaete
salminicolor;Dendrobium sonia.

ABSTRACT

Nanochitosan particles are synthesized by ionic gelation method using tripolyphosphate
(TPP) and protective polyvinyl pyrrolidone K-30 (PVP), and then characterized by particle
size determination. The prepared nanoparticles have an average diameters ranging from 40 —
300 nm in solution pH 4.5 and CTS/ TPP weight ratio (6:1). Their physicochemical properties
were tested by X-Ray Diffraction (XRD), Field Emission Scanning Electron Microscopy (FE —
SEM), Transmission Electronic Microscope (TEM) and dynamic Light Scattering (DLS). After
72 hours, the nanochitosan concentration of 150 ppm inhibited the growth of Phanerochaete
salminicolor, Cercospora sp. va Corticium salmonicola Berk. in in vitro was 76.86%, 97.85
and 97.08%, respectively. Nanochitosan product is prepared by ionic gelation method may be
potentially used as a high-tech, safe and high antifungal efficiency.

Keywords: Nanochitosan; TPP; Cercospora sp.; Corticium salmonicola Berk; Phanerochaete
salminicolor.

1. GIOI THIEU

Chitosan va oligochitosan la nhing
polyme c6 nguon goc thién nhién duoc tng

chat kich khang bénh va thic day ting trudng
cho cdy trong, chat mang trong dugc pham.
Hién nay trén thé gio1 co khuynh huéng tim

dung trong nhiéu linh vuc khac nhau cua doi
séng. Chung dugc dung lam chat khang
khuan, chat chdng oxi hoa, chat khang khbi
u, chat gay hiéu ung ting cudng mién dich,

kiém cac chét co ngudn gdc tu nhién co hoat
tinh chéng oxi hoéa nhu peptide,
carbohydrate..., dac biét chitosan,
chitooligosaccharides (COS) va cac dan xuét
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clia ching hién dang thu hit nhiéu nha khoa
hoc nghién ctru trén the giéi véi hoat tinh
khang khuan, khang nam.

Chitosan dugc su dung lam nguyén liéu
didu ché hat nanochitosan vi nhitng tinh chat
wu viét cua nd & kich thuéc nano. Véi nhiéu
tinh nang nhu tinh twong thich sinh hoc, phan
huy sinh hoc, bam dinh mang va khéng doc
hai, né tré thanh nguyén liéu cho nhiéu tung
dung duoc sinh hoc. Chitosan cé kha nang
Kim hdm sy phét trién in vitro cua mot sé
luong 16n céc loai nAm bénh. Nhém tac gia
Nguyen va cong su nam 2014, da thir nghiém
thanh cong hoat tinh khang nim cua phirc hop
nanochitosan — tinh dau nghé (kich thuéc 100
nm) trén C.albicans, T. mentagrophyte, F.
oxysporum va P.italicum [1]. Ngoai viéc tao
nén nhitng 16p mang thim khi, chitosan con
c6 mot chirc nang kép. Ching vira truc tiép
tAn cong dén qué trinh phat trién ciia nam, vira
hoat h6a mét s6 qua trinh dap ang mién dich,
taing kha nang d& khang. Hién nay, hudng
nghién cau st dung nano dé phong trir sau
bénh hai dang va da phat trién sau va rong &
nhiéu linh vuc khac nhau. Nanochitosan vira
c¢6 dac tinh khang nim khuan, khang oxi hoa
cta chitosan vira ké thira nhitng dac tinh noi
bat cua cong nghé nano. Do do, ung dung
nanochitosan trong phong trir nim bénh 1a
hudng nghién ctru ding va phu hop véi mot
nudc ndng nghiép nhu Viét Nam.

2. PHUONG PHAP NGHIEN CUU
2.1 Phuwong phap tao gel ion

Co ché cta phuong phap nay dya trén
tuong tac tinh dién gitta chitosan tich dién
duong va mat polyanion nhu
tripolyphosphate [2, 3]. Ky thuét nay c6 uu
diém 1a giai doan chuan bi don .gian va thuc
hién trong méi truong nudce. Pau tién 0,25g
chitosan duoc hoa tan vao 50 ml dung dich
axit acetic 1% (v/v). Sau d6 nh¢ giot 27,78
ml tripolyphosphate (0,15%) vao 50 ml dung
dich chitosan dé tao hat nanochitosan dudi
didu kién khudy tir lién tuc 300 vong/ phut tai
nhi¢t do phong. Dung dich chua hat
nanochitosan duoc ly tdm 10.000 vong/ phut,
& nhiét d6 phong trong 15 phat bang may
Zentrifugen Z36HK. Thu hat nanochitosan

va ra lai voi nuéc cit 3 lan. Hat
nanochitosan dugc sdy khd & 55°C trong 24
gio va hat nanochitosan dugc phén tan trong
20 ml dung dich PVP 2%.

2.2 Phwong phap phan tich miu
2.2.1 Phan tich mau

Dung dich nanochitosan dugc phan tich
chi tiéu phan bd kich thudc hat (DLS) (may
Horiba — LB550 (Japan), tai Phong Thi
Nghiém Cong Nghé Nano — Dai hoc Qudc gia
Thanh Phé HO Chi Minh);anh kinh hién vi
dién tur quét phét xa truong (FE-SEM)(may S-
4800-Hitachi Japan tai Trung Tam Nghién
Ctu Trién Khai, Khu Céng Nghé Cao Thanh
Phé H6 Chi Minh); Anh kinh hién vi dién tir
truyén qua (may JEM — 1400 tai Phong Thi
Nghiém Trong Diém Quéc Gia Polymer &
Composite, Pai Hoc Bach Khoa, Thanh Phé
Ho Chi Minh); nhiéu xa tia X (may D8
Advance, Bruker — Germany tai Phong Phan
Tich Hoa Ly, Vién Khoa Hoc Vat Liéu Ung
Dung, Thanh Phé H3 Chi Minh).

2.2.2 Khdo séat khd néing khdng ndm in vitro

Dung micropitte hat 100ul dung dich
nanochitosan duoc phdi vao 20ml méi
truong PDA theo cac noéng do 50, 100,
150ppm va dugc d6 trén dia petri [4]. Chung
nim  kiém dinh  (Cercospora  sp.,
Phanerochaete  salminicolor,  Corticium
salmonicola Berk.) s& dugc cay chim diém &
trung tam trén dia moi truong bang que Cay
moc, dol v6i dia ddi chung chi cdy cham
diém niam trén moi trudong PDA va
0 dia thach 625°C+ 2°C. Sau 72 gio, quan
sat duong kinh vong phat trién cua to nam.

2.2.3 Phwong phap xdc dinh higu qua
khang nam (1) [5]

H= Ddc—Dtn x 100 (%) (1)

Trong do:

H: hiéu qua khang nam

Dg. : Puong kinh khuan lac ndm trén dia déi
chiing

Du : Puong kinh khuan lac nam trén dia thir
nghiém
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2.2.4 Phwong phap xir ly théng ké

S6 lieu duoc xur ly bang phan mém
Stagraphic 7.0 & mtrc y nghia 95%.

3. KET QUA VA THAO LUAN

31 Cac dac tinh hoa ly caa hat
nanochitosan dwgc tong hop

Dung dich nanochitosan sau phan ung
duoc ly tm thu toan bo hat nano véi toe do
10000 vong/ phat trong 15 phat, gitr lai phan
két taa va rira Vi nudc cat nhiéu lan dat pH 6,5
— 7 dé loai bo acid acetic. Phan két taa duoc
sdy kho dé xac dinh hiéu sut thu hoi & nhiét
d6 55°C sau 24 gio (Hinh 1). Theo két qua
thong ké thu dugc khdi lugng trung binh cua
nanochitosan 1a 0,20* + 0,01g va hiéu suat thu
hoi hat nanochitosan sau phan tmg dat 78%.

Bot
nanochitosan

-
Hinh 1. Bt nanochitosan sau phan #ng
diroc say ¢ 55°C trong 24h

Két qua anh FE —SEM (Hinh 2A) cho
thdy kich thudc hat nanochitosan la duéi 50
nm, déng déu va phan bé kha tap trung. Kich
thuéc hat nanochitosan mot lan nita duogc
danh gia thong qua két qua phan tich TEM ¢
Hinh 2B, cho thdy mét sb hat c6 kich thudc
trén 50 nm. Két qua nay chua that su tring
khép véi két qua khao sat anh FE — SEM.
Tuy nhién, theo két qua phan bé kich thudc
hat nanochitosan duoc phan tich bang
phuong phap DLS (Hinh 3) cho thiy kich
thudc hat dao dong tir 40 — 300 nm.

Hinh 2. Anh FE — SEM (a) va TEM (b) ciia
mau dung dich nanochitosan

Phé nhidu xa tia X cua nanochitosan c6
mot dinh rong tai 20 = 27° ¢ Hinh 4B, so
sénh két qua XRD cua nanochitosan véi
chitosan tinh khiét thay rang c6 mot su thay
d6i déng ké trong hinh anh nhidu xa. Sy xuat
hién cia dinh rong & mau nanochitosan c6
thé do su gia ting lién két ngang ion giira
TPP va céc chudi chitosan 1am bién dang céc
ving tinh thé dé tao thanh nanochitosan. Két
qua phd XRD cua nanochitosan sau khi duoc
tong hop ciing twong tu nhu két qua nghién
cau cua nhom tac gia Vijayalakshmi va cong
su [6] danh gia thong qua phd nhidu xa tia X
dugc do trong khoang 26 tir 5 dén 80°C cho
thiy két qua phu hop véi céc cong trinh
nghién ctu trude day [3, 7, 8].

Két qua khao st nay gay su bat ngd boi
vi khi sir dung nguyén liéu chitosan cd phéan
tir leong 16n (573kDa), theo dur tinh ban dau
thi hat nanochitosan s& cé kich thuéc 16n. Thé
nhung, trong sudt qua trinh khao sat, kich
thuac hat chi dao dong trong khoang 40 — 300
nm. Qua trinh khuay tir hdn hop CTS va TPP
da giup bé gay phan tir chitosan. Cac phan tir
chitosan cang dai s& cang dé& bi vuéng mac
vao nhau va chiu anh huéng cua lyc cat nay
mManh hon, hinh thanh hat nho hon.

16.00, 100.0

Undersize

Hinh 3. Anh DLS ciia mau dung dich
nanochitosan

T R A B

Hinh 4. Phé nhiéu xq tia X ciia nguyén liéu
chitosan (A) va nanochitosan (B)
3.2 Hiéu qua khang nam gay bénh trén
thuc vat cia nanochitosan in vitro
Hiéu qua khang nim gay bénh trén thuc
vat ctia nanochitosan in vitro ¢ cac nong do
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khac nhau dugc thé hign rd ¢ Hinh 5. Khi
nong do nanochitosan ting, kha ning khang
ndm ting, thé hién & duong kinh phat trién cua
to nim. Trong do, tai nong d6 50 ppm duodng
kinh phét trién to nam Cercospora sp. 1a 67,58

mm so v&i mau ddi chimg, dudng kinh to ndm
phét trién sau 72 gio 1a 68,40 mm (Hinh 5 AQ).
Tuy nhién, duong kinh phét trién cia to ndm
giam dang ké & nong do 100 va 150 ppm lan
luot 129,91 va 1,47 mm (Bang 1).

Bing 1. Hiéu qud khdng nam gdy bénh trén thye vit ciia nanochitosan in vitro

Nong c Hiéu qua| Phanerochaete |Hi¢u qua| Corticium |Hiéu qua
n ercospora . L . : .
do sp. (mm) Ifhang salminicolor I;<hang salmonicola I:hang
(ppm) nam (%) (mm) nam (%) | Berk. (mm) |nam (%)
0 |6840°%1,85 - 77,53°+3,96 - 68,16°+1,38 -
50 67,58°+1,54 1,20 71,90°+2,25 7,26 43,29°+3,16 36,49
100 | 9,91°+1,00 | 8551 45,20°+5,41 41,70 | 10,94°+0,72 | 83,95
150 1,47°+£0.43 97,85 17,94°+0,52 76,86 1,99°+0,21 97,08
P *
Ghi cht: * khac biét c6 ¥ nghia (muc o = 0,05); ** khéc biét rit c6 ¥ nghia (muc a = 0,01); ns: khdng
c6 y nghia.
Cercospora sp. Phanerochaete Corticium TIIOIIg tur, n ém Phanerochaete

salminicolor salmonicola Berk.

'Co

Al N\

Ghi cha: “A, B, C” la chung ndm kiém dinh
Cercospora sp., Phanerochaete salminicolor.,
Corticium salmonicola Berk.

“0, 50, 100, 150” 1a 16 nghi¢ém thirc xu ly voi

néng ,d(f) nanochitosan 0, 50, 100, 150ppm trén
cac doi tugng nam.

Hinh 5. Hiéu qua khang nam trén moi
trong thach PDA déi véi ndm Cercospora
sp. Phanerochaete salminicolor va Corticium
salmonicola Berk. trong 72h.

salminicolor duwoc xir ly vd&i nanochitosan
trén moi trudng thach PDA & nong do 50
ppm 1a 71,90 mm (Hinh 5 B50) so véi mau
ddi chang 1a 77,53 mm. O ndéng do6 100 va
150 ppm dudng kinh to nidm phat trién lan
luot 1a 45,20 va 17,94 mm (Bang 1). Cudi
cung, chung Corticium  salmonicola
Berk.duoc xtr ly véi nanochitosan ¢ nong do
50 ppm trén moi truong thach PDA ¢6 duong
kinh phét trién cua to nam la 43,29 mm
(Hinh 5 C50) sau 72 gio, va giam dang ké
10,94 va 1,99 mm lan luot & nong do 100 va
150 ppm. Két qua thir nghiém trén cac chung
nam kiém dinh cho thay khi ting dan nong
dé nanochitosan 50, 100 va 150 ppm thi
duong kinh to ndm giam dan, diéu nay co
nghia 1a khi ting ndng d6 nano thi kha ning
khang nim ciia nanochitosan ting 1én.

Nhu vay, hiéu qua khang ndm cua
nanochitosan ddi voi Cercospora sp. va
Corticium salmonicola Berk. la 97,85% va
97,08%, va thap hon d6i voi Phanerochaete
salminicolor 1a 76,86% & clng nong do 150
ppm. Tuy nhién, cac néng d6 nanochitosan
thir nghiém cho thdy rang duong kinh phat
trién ciia to nam déu giam so véi 16 dbi chang.
4. KET LUAN

Hat nanochitosan — tripolyphosphate
(TPP) da duoc tong hop bang phuong phap
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tao gel ion véi kich thudc hat do dugc tir 50
— 300 nm & diéu kién pH 1a 4,5 va ty 1& khoi
lugng CTS/ TPP la 6:1. Cac déc tinh hda ly
ctia hat nanochitosan dwgc danh gia bang
nhiéu phuong phap phan tich khac nhau nhu
FE — SEM, TEM, DLS va nhiéu xa tia X.

Hiéu qua khang ndm cua nanochitosan
dbi véi chang nidm Cercospora sp. va
Corticium salmonicola Berk. cao trén 97%,
va thap hon ddi véi Phanerochaete
salminicolor 1a 76,86% & clng nong d6 150
ppm.
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