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ABSTRACT

This paper is concerned with certain properties of chitosan
nanoparticles synthesized by ionic gelation method. These synthesized
nanoparticles have an average diameter of 12 nm. Their
physicochemical properties were tested by different chemical and
physical analysis techniques such as FT-IR, XRD, and SEM. In
addition, their antibacterial activity was also studied to evaluate the
potential applications of chitosan nanoparticles.

TOM TAT

Bai bao nay de cdp dén mot s6 ddc tinh cua hat nanochitosan dwoc
tong hop bang phwong phdp tao gel ion. Cdc hat nanochitosan hinh
thanh co kich thuoc siéu nhd, trung binh 12 nm. Cac ddc tinh hoa ly
cua hat nanochitosan dwoc danh gia thong qua cdc ky thudt phan tich
hoa ly khac nhau nhw FT-IR, XRD, SEM. Ngoai ra, ddc tinh khang
khudn ciia cdc hat siéu nhé nay ciing dwge ching t6i quan tim, gop
phan tim hiéu nhitng tiém nang ma hat nanochitosan mang lai.

1 GIOI THIEU

Chitosan 1a mot polysaccharide mach thang. N6
¢6 ngudn gdc tir cac thanh phan ciu trac vo cac
loai giap xac nhu tom, cua... Hop chit nay c6 kha
nang hoa hop sinh hoc va tu phan huy cao
(Richardson va ctv., 1999). N6 c6 ddc tinh th?ip,
hoat tinh sinh hoc cao va da dang nhu khang
khuén, khang nim, ting sinh t& bao, ting cudng
kha ning mién dich, giam cholesterol trong mau,
han ché su phat trién cua khdi u, c6 tac dung nhanh
trén cac vét thuong, vét bong (Jing va ctv., 1997).
Trong sb cac dic tinh di néu, hoat tinh khang
khuén cua chitosan va cac dan xuit cia no déi voi
ca vi khuan Gram am (Helander va ctv., 2001) va
Gram duong (Bae va ctv., 2006; Jeon va ctv., 2001;
Vishu Kumar va ctv., 2004; No va ctv., 2002) dugc
xem la mdt trong cac ddc tinh quan trong cé lién

quan tryc tiép dén tiém ning Gmg dung sinh hoc
ctia chung trong viéc tao ra cic ché pham bao quan
thuc pham c6 ngudn gdc ty nhién (Aider, 2010).
Hoat tinh khang Khuén cua chitosan phu thudc vao
d6 acetyl hoa (Jeon va ctv., 2001), pH (Holappa va
ctv., 2006), nhiét do (Tsai va Su, 1999), nong do
(Wang va ctv., 2004) va dung dich hoa tan (Qin va
ctv., 2006).

Gan day, huéng nghién ciu st dung
nanochitosan thay thé chitosan dwoc quan tim
nhim ting cudng va mé rong hon nita tiém ning
mg dung cua hop chat nay cho cac muc dich cong
nghé sinh hoc va hda hoc. Nanochitosan la cac hat
chitosan c6 kich thudc nanomet. Do ¢6 kich thudce
siéu nho nén nanochitosan dé dang di qua mang té
bao, dién tich va dién tich bé mat cuc 16n nén duoc
tmg dung nhiéu trong sinh y hoc mang thudc,
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vaccine, trong cong nghé sinh hoc lam vector
chuyén gen (Agnihotri va ctv., 2004; Patel va ctv.,
2009; Zhang va ctv., 2010; Trapani va ctv, 2009),
trong viéc xur li kim loai nang va chét 6 nhiém hiru
co trong nudc sinh hoat (Tamura va ctv., 2010; Ge
va Huang, 2010).

O nudc ta, cac nghién ciru vé nanochitosan
tuong dbi it mac du vai cong trinh noi bat da dugc
cong bd. Viée tién hanh phun chét kich thich sinh
tredng nanochitosan (kich thuéc 150 nm) cho lua
d3 han ché sau bénh nén khong can su dung thudc
bao vé thuc vat (DS Truong Thién va ctv., 2010).
Nhém nghién ciru ciia Nguyén Anh Dziing va ctv.
(2011) da st dung nanochitosan (kich thudc
80 nm) lam t& chét kich thich mién dich cho vaccin
cim A/HINI. Hoat tinh khing ndm cua phic
hé nanochitosan-tinh dau nghé (kich thuéc trén
100 nm) da dugc tht nghiém thanh cong trén C.
albicans, T. mentagrophyte, F. oxysporum va P.
italicum (Nguyén Thi Kim Cic va ctv., 2014).

Trong nghién ciru nay, chung t6i di tong hop
va phan tich cac dac tinh hoéa 1y cua nanochitosan
¢6 kich thude si€u nho. Ngoai ra, kha niang khang
khudn cia n6 db6i voi vi khudn gdy bénh
Salmonella typhi cling da dugc thir nghiém.

2 PHUONG PHAP NGHIEN CUU

2.1 Vit liéu, héa chit, thiét bi

Vat liéu

Chitosan (d6 deacetyl héa > 90 %, khdi lwong
phan tur trung binh 450 KDa) duoc mua tai Cong ty
TNHH LONG SINH (Khu c6ng nghi€p Su6i Dau —
Cam Lam — Khanh Hoa). Nguén vi khuan VTCC-
B-0480 Salmonella typhi dugc mua trr Bao tang
Giong chuan Vi sinh vat Viét Nam tryc thude Vi{;n
Vi sinh vat va Cong nghé Sinh hoc - Pai hoc Quoc
gia Ha Noi.

Héa chat

Peptone, Na(Cl, Na,HPO4, KH,POy,,
CH;COOH, Xylose lysine deoxycholate (XLD)
agar, BaCl,, H>SO4, Sodium tripolyphosphate
(TPP) (NasP30,0) dugc mua tir nha san xuat Wako
cua Nhat Ban.

Thiét bi

Méy nudi cdy vi sinh vat Taitec Personal 11;
quang pho tir ngoai kha kién Model: U2900 (UV-
VIS Spectrophotometer)-Hitachi; may khudy tir
IKA®RET control-visc; may ly tim lanh toc do
cao Hermle Z36HK; may ly tim Appendox; may
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SEM Jeol JSM-6480 LV (Vién Coéng nghé Hoa
hoc- Thanh phé Hd Chi Minh); may nhiéu xa tia X
BRUKER XRD-D8 ADVANCE (Vién Khoa hoc
Vit liéu- Thanh phd H6 Chi Minh); may do phd
FT-IR BRUKER EQUINOX 55 (Vién Cong nghé
Hoéa hoc- Thanh phé Hd Chi Minh); may dong kho
Labconco FreeZone (Vién Nghién ciu va Ung
dung Cong nghé Nha Trang).
2.2 Phwong phap tong hop nanochitosan

Phuong phép tao gel ion da dugc lya chon dé
tong hop nanochitosan (Agnihotri va ctv., 2004;
Sivakami va ctv, 2013). Day la phuong phap don
gian, ré tién, giai doan chuén bi don gian va thyc
hién trong moi trudng nudce, hi¢u qua cao va khong
doc hai. Hoa tan 20 mg chitosan dugc trong 40 ml
dung dich 2,0 % (v/v) acid acetic. Sau d6, nhé giot
tir tir 20 ml dung dich ndéng d6 0,75 mg sodium
tripolyphosphate/ml vao 40 ml dung dich trudc do.
Hat nanochitosan khi hinh thanh s& xuét hién duéi
dang lo ling trong dung dich va dung dich duoc ly
tim v6i van toc 17000 vong/phut trong 30 phit.
Sau khi ly tam, bo 16p dung dich bén trén, thu ldy
16p rén bén dudi va rira nhiéu 1an véi nudc cat. Hat
nanochitosan dwgc dong khd chan khong dé sir
dung cho céc phan tich tiép theo.

2.3 Phwong phap phén tich cac dic tinh
héa Iy ciia hat nanochitosan téng hop

Kich thuéc va hinh dang hat nanochitosan dugc
xac dinh bang cich chup anh bang kinh hién vi
dién tir quét (SEM). Kinh hién vi nay 1a cong cu rat
manh trong viéc nghién ctu cu tric & cap do
nano. N6 cho phép quan sat chinh xac cdu trac va
kich thudc ctia hat nano.

Quang phd hdng ngoai cta hat nanochitosan:
Duva vao phé cta chitosan ban dau, ta co thé dugc
quan sat sy khac biét ctiia cac dinh hép thu trong
san pham nanochitosan.

Pho nhiéu xa tia X: Mic d¢ tinh thé cia hat
nanochitosan tong hop duoc danh gia thong qua
pho nhicu xa tia X.

2.4 Thir nghi¢m diic tinh khang khuin cia
hat nanochitosan tong hop

2.4.1 Nuéi tang sinh vi khudn

Mbi trudng nudi ting sinh vi khudn Salmonella
typhi: Dung dich peptone dém (Sadovski, 1977).

Thi nghiém nuéi ting sinh vi khuan: Vi khuan
dugc nudi cdy sinh khoi trong 6ng nghiém chira
moi truong peptone dém & diéu kién 37 °C, véi tdc
d6 lic 120 vong/phit trong 24 h.
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Xéac dinh mat d6 vi khuan: Dich vi khuin sau
khi nuobi céy duwoc do dd6 duc bﬁng uv
spectrophotometer & budc song 625 nm, voi gia tri
OD trong khoang 0,08-0,1. Mat d6 vi khuan trong
dung dich nuéi dugc tinh toan dya vao do duc
chuan 0,5 McFarland (McFarland va ctv, 1907)
tuong ng v6i mat do 1,5x10°8 vi khuan/ml. Huyén
phti dich vi khuan sau khi pha lodng c6 s6 lugng vi
khuén 10® vi khuidn/ml dugc st dung cho thi
nghiém tiép theo.

2.4.2 Thi nghiém kha nang ikc ché vi khudn
Salmonella typhi ciia chitosan va nanochitosan
(Andrews, 2001)

Trong thi nghiém nay, mdi 6ng nghiém chira
5,0 mL méi truong dung dich peptone dém dugc
hép khir tring trong 15 phut & 121°C, sau d6 duoc
dé nguoi vé nhiét do phong.

Day thi nghiém 1: 5 mg chitosan hodc 5 mg
nanochitosan dugc hoa tan trong 5 ml dung dich
acid acetic 0.25 % sao cho ndng d6 cua dung dich
chira chitosan hay nanochitosan 12 1 mg/ml.
Chitosan dugc hoa tan hoan toan trong dung dich,
trong khi d6 nanochitosan khong tan va duoc lic
déu dé cac hat phan tan tot trong dung dich trudc
khi cho vao méi truong. Dung dich dbi ching 1a
dung dich acid acetic 0,25 %. Gia tri pH ctia moi
truong co chira dich d6i ching 1a 4,90. Lo thi
nghiém dugc 1ap lai 2 lan.

Day thi nghiém 2: 5 mg chitosan hodc 5 mg
nanochitosan dugc hoa tan trong 5 ml dung dich
acid acetic 0,0625 % sao cho nong do ciia dung
dich chira chitosan hay nanochitosan la 1 mg/ml.
Dung dich dbi ching 1a dung dich acid acetic
0,0625 %. Gia tri pH ctia moi truong ddi ching 1a
5,3‘5. L6 thi nghiém tuong ty cling dugc lap lai
2 lan.

Qua trinh duoc tién hanh nhu sau: Hat 5 ml
mdi dung dich chitosan/nanochitosan (ndng do
1 mg/ml) vao 6ng nghiém chira moéi truong
nudi da dwoc chuin bi san, lic déu va tiép tuc
hat 5 ml dung dich ong truge do vao ong
nghiém tiép theo. Nong d6 cudi cung cia dung
dich chitosan/nanochitosan 1an luot 1a 0,5; 0,25;
0,125 mg/ml. Ngoai ra, cac 6ng nghiém chira moi
truong c6 dung dich acid acetic duge s dung lam
dbi chimg. Sau d6, ding micropipet hut 50 pL cua
dung dich huyén phi vi khuédn c6 sb luong 108 vi
khuan/ml cho vao timg dng nghiém chira cac nong
d6 da chuén bi nhu trén. Cac 6 ong nghiém duogc lac
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déu va nudi trong bdn 1 nhiét voi nhiét do 37°C,
téc do lic 120 vong/phiit trong 24 gid. Sau 24 h,
dung dich vi khuén & cac dng nghiém dugc cdy
trén dia thach st dung mdi truong nudi ciy dic
hi¢u cho vi khuan Salmonella typhi 1a Xylose
lysine deoxycholate (XLD) agar (Nye va ctv,
2002). Céac dia thach sau d6 dugc 0 ¢ 37 °C va su
phat trién cta vi khuin duoc quan sat sau 24 h dé
xac dinh kha ning khang khuin cia cic chat
nghién cuu.

3 KET QUA VA THAO LUAN

3.1 Cac dic tinh héa ly ctia hat
nanochitosan tong hop

3.1.1 Hinh dang ngoai cua nanochitosan

Hinh 1 cho thiy hinh dang cia nguyén liéu
chitosan ban dau (Hinh la) va hat nanochitosan
tong hop (Hinh 1b). 'Nguyén liéu chitosan ban dau
c¢6 dang vay, mau trang; hat nanochitosan sau tong
hop c6 dang bot min, mau tring sang.

Hinh 1: Hinh dang ngoai cia chitosan (a) va
nanochitosan tong hop (b)

3.1.2 Hinh anh ciia hat nanochitosan tong hop
duwoe quan sdt dwdi kinh kinh hién vi dién tir quét

Céc hat nanochitosan hinh thanh cé dang hinh
cau va kich thude déng déu, cac hat tron cé kich
thude tuong dbi nho 12 nm, tap hop lai thanh céc
khéi kich thuéc 16n hon khoang 61- 62 nm (Hinh
2). Hat nanochitosan cua ching t61 tong h(rp duoc
¢6 kich thudc nho hon rit nhiéu so véi cac cac
nghién ciru trudc day st dung cung phuong phap
(54- 150 nm). Trong nghién ciru nay, ching toi s
dung ti 1€ theo khéi lugng cua TPP : chitosan 1a 3:
2 dé téng hop san pham nanochitosan. So sanh voi
cac nghién cuu trude, Du va ctv. (2004) st dung ti
1¢ TPP : chitosan 1: 7,5 ; P Truong Thién va ctv
(2010) TPP : chitosan 1: 4 ; Nguyén Anh DZung
va ctv (2011) TPP: chltosan 1: 6; Nguyén Thi
Kim Cuc va ctv. (2014) TPP: chltosan 1: 5 dé
tao ra cac hat c6 kich thudc twong ung la 54 nm,
150 nm ; 80 nm va 100 nm.
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Hinh 2: Hinh anh chup bang kinh hién vi di¢n tir quét ciia hat nanochitosan

3.1.3 Phé hong ngodqi ciia cdc hat
nanochitosan

Quan sat bude dau phd hdng ngoai cho thiy co
su khac biét gitra cac dinh hép thu cua chitosan va
nanochitosan. Phé trong Hinh 3 va bang sb liéu 1
cho thiy cac dinh hap thu dic trung dién hinh cua
nanochitosan trong nghién ctru nay gidng nhu cac
nghién ciru trude day (Qi va ctv., 2004; Sivakamia
va ctv., 2013).

Bing 1: So sanh phd hdng ngoai ciia chitosan va

nanochitosan
Dinh hép thu Chl(tco;z:l; Nanochl(tco;z_lll;
-OH lién hgp 3445 3458
-CH 2909 2935
-NH, 1630 1500
-P=0 1257
-C=0 1680 1654

Trén phd hong ngoai cuia chitosan (mau den) c6
dinh hip thu nim & 3445 cm™ dic trung cho dao
dong hoa tri cia nhém -OH lién hop, trong khi do
phd hdng ngoai nanochitosan (mau doé) c6 dinh hap
thu ¢ 3458 cm™'.

— Pinh hap thu & 2909 cm™ cua chitosan dic
trung cho dao dong hoa tri bat ddi xung va ddi
xung cua nhom —CH, dinh nay twong Ung voi gia
tri 2935 cm’! cuia nanochitosan.

— Pinh hip thu & 1680 cm™ dic trung cho dao
dong cia —C=0 cua chitosan, déu hiéu cua
chitosan 90% deacetyl hoa, dinh hap thu nay ¢
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1654 cm! d6i voi nanochitosan.

— Dinh hip thu & 1630 cm™ dic trung cho dao
dong cua NH, cua chitosan, dinh nay cua
nanochitosan xuat hién ¢ 1500 cm’!, diéu nay
chung t6 NH, da lién két véi tripolyphosphate
trong nanochitosan.

— Dinh hip thu & 1257 cm! dic trung cho dao
dong ctia nhém —P=0, dao dong nay chi xuat hién

& nanochitosan.
—— Nanochitosan

1,054

& ==
© =3
& S
L !

o

©

o
L

o

@™

S
L

Transmittance (%)
o
[o2]
o

o
~
o

I

o

~

o
L

0 500 1000 1500 2000 2500 3000 3500 4000 4500
Wavenumber (cm™)
Hinh 3: Pho hong ngoai ciia chitosan ban dau va
nanochitosan sau tong hop
3.1.4 Phé nhiéu xa tia X cia hat nanochitosan
Muc do tinh thé ctua hat nanochitosan duoc
danh gia thong qua pho nhicu xa tia X. Gian do
nhiéu xa tia X dugc do trong khoang 26 tir 5 dén
80°.



Tap chi Khoa hoc Truong Pai hoc Can Tho

20

o

8

Lin (Cps)

Phan A: Khoa hoc Tu nhién, Cong nghé va Méi truong: 37 (2015): 8-15

80

2-Theta - Scale

Hinh 4: Gian do nhi€u xa tia X ciia nanochitosan

Theo cong bd trong céc tai liéu trude, gian dd
nhiéu xa tia X cta chitosan c6 hai mili manh & 20
1a 10,5° va 20° (Zhang va ctv., 2005; Kumirska va
ctv., 2010). Tuy nhién, theo hinh 4, khong c6 dinh
nao tuong tmg duge tim thdy trong gian do nhiéu
xa tia X clia nanochitosan sau khi tong hop. Diéu
nay cho thdy cau triic tinh thé cua chitosan d4 hoan
toan bi pha hiy sau khi hinh thanh ndi ngang véi
TPP dé tao thanh nanochitosan (Qi va ctv., 2004).

3.2 Pic tinh khang khuén ciia hat
nanochitosan tong hop

Két qua khang khuan ctia chitosan va
nanochitosan tong hop trong day thi nghiém 1
duogc trinh bay trong Bang 2.

Bang 2: Kha niing e ché sy phat trién cia vi
khuén Salmonella typhi cia chitosan va
nanochitosan trong dung dich acid
acetic 0,25 %

. D¢ pha loang
Dung dich x2 x4 x8
Chitosan (1 mg/ml) + + +
Nanochitosan (1 mg/ml)  + - -
Acid acetic 0,25 % + - -

Ghi chii : + : 1kc ché, - : khéng irc ché
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Véi thi nghiém nay, dung dich déi ching acid
acetic c6 nng do 1a 0,125 % da gay chét vi khuén.
Két qua nay co khac véi két qua cua Qi va ctv.
(2004), cho thay ndng do6 acid acetic 0,25 % an
toan cho su phat trién cia vi khuan. Trong cac thi
nghiém trén, khong thé két luan kha ning khang
khuén ctia nanochitosan vi nanochitosan ¢ ndng do
0,5 mg/ml va dung dich acid acetic d6i chimg &
néng do 0,125 % déu giét chét vi khuan thu
nghiém. Do dé, chung t6i di dung ndng d6 acid
acetic 1a 0,0625 % trong thi nghiém tiép theo.

Két qua day thi nghiém 2 duoc trinh bay trong
Béang 3 va Hinh 5.

Bang 3: Kha niing rc ché sy phat trién cia vi
khuén Salmonella typhi cia chitosan va
nanochitosan trong dung dich acid

acetic 0,0625 %

. D¢ pha loang
Dung dich x2 x4 x8
Chitosan (1 mg/ml) + + -

Nanochitosan (1 mg/ml) - - -
Acid acetic 0,0625 % - - -

Ghi chii : + : ikc ché, - : khéng ikc ché
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C (0,5 mg/ml)

Nc (0,25 mgrml)/,. ‘
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NC (0,125 fifgimi)

Hinh S: Sy phat trién ciia vi khuén trén dia thach XLD: a) dbi chirng acid acetic nf”)ng d6 0,03125 %;
b) nong do 0,5; 0,25; 0,125 mg/ml cia chitosan; ¢) nong d¢ 0,5; 0,25; 0,125 mg/ml ciia nanochitosan

Nhu mé ta trong Bang 3 va Hinh 5, dé theo doi
sy phat trién cta vi khuan, 10 pL dung dich éng
dbi chimg véi ndng do acid acetic 0,03125 % dugc
cdy lén dia thach. Két qua cho thdy nong d¢ acid
acetic 0,03125% la an toan cho vi khuan. Vi khuan
phat trién t6t sau 24 h a ¢ 37°C (Hinh 5a).

Trong loat thi nghiém cua chitosan, Hinh 5b
cho thiy kha ning khang vi khuén cua dung dich
chitosan & néng dé 0,5; 0,25 mg/ml. Dung dich
chitosan mét tinh khang khudn khi giam nong do
con 0,125 mg/ml; ¢ dia thi nghiém cudi (Hinh 5b),
cho thdy vi khuan van phat trién tot. Nong do tc
ché vi khuan Salmonella typhi cia chitosan trong
nghién ctu nay (0,5 mg/ml) twong tu véi nghién
ctru cua Du va ctv. (2009) (0,468 mg/ml) trén cac
loai E. coli, S. choleraesuis va S. aureus.

Loat thi nghiém uc ché su phat trién vi khudn
ctia nanochitosan cho thiy dung dich nanochitosan
tir ndng d6 cao nhit 0,5 mg/ml dén 0,25 va théap
nhét 0,125 mg/ml khong thé hién tinh khang khuan
(Hinh 5c¢). Qua két qua cac thi nghiém c6 thé thiy
nanochitosan c6 kich thudc siéu nhé dugc tong
hop khong thé hién tinh khang khuan trén loai
nghién clru.

Céc nghién ciru trude ddy vé hoat tinh khang
khudn cta nanochitosan tong hop bang phwong
phap gel ion, kich thuc hat trung binh déu 16n hon
40 nm (Qi va ctv., 2004; Du va ctv., 2009; DS
Truong Thién va ctv., 2010). Qua so sanh hoat tinh
khang khuin ciia cac hat nanochitosan & kich thudc
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khac nhau: 196 nm; 394 nm; 598 nm; 872 nm,
Sarwar va ctv. (2014) cho biét hat c6 kich thudc
nho nhit 196 nm co kha ning khang khuin tdt
nhit. Viéc giam téc do ting truong cua vi khuan
duogc quan sat thiy trong tat ca cac thir nghiém cua
cac hat kich thudc khac nhau, nhung hat ¢ kich
thudc 196 nm va 394 nm gy ra ty 1& chét cua E.
coli va S. aureus cao hon. Trong nhimng gid dau
tién, tit ca cac hat e ché vi khuan phat trién nhanh
hon, sau d6 ty 1¢ rc ché dan giam.

Vé khi ning mét hoat tinh khang khuin cta
nanochitosan, chung t6i cho rang né cé lién quan
dén tinh 6n dinh cua nanochitosan trong dung dich.
Theo bao céo cua Chattopadhyay va ctv. (2012), su
phan huy sinh hoc ctia dung dich nanochitosan phu
thudc vao kich thudc cua hat nanochitosan. Kich
thudc hat cang 16n, d6 nhét dung dich cang cao va
ngugc lai. Dung dich nanochitosan cang bén khi
kich thudc hat cang 16n va sy phan huy sinh hoc
hoan toan ctia dung dich nanochitosan 1a khoang 3-
4 ngay. Chattopadhyay dé nghi chi str dung dung
dich nanochitosan trong vong 24 h cho cac ung
dung hoa 1y tiép theo. Trong mot nghién ciru khac
vé hoat tinh khéng Kkhuén cta vat liéu nanochitosan
cua Mirhashemi va ctv. (2013), nhém nghién ctu
da két hop nanochitosan hay nanochitosan-ZnO véi
Transbond XT, mdt loai composite két dinh c6 kha
ning polymer hoa, tao thanh mot hop chat
nanochitosan bén vitng hon trong diéu kién thir
nghiém hoat tinh cta nanochitosan. Su két hop
nanochitosan voi cac kim loai nhu Ag (Pinto va
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ctv., 2011); Cu (Qi va ctv., 2004); Zn, Mg va Fe
(Du va ctv.,, 2009) lam ting do6 bén cua
nanochitosan va do d6 c6 kha nang khang khuan
t6t hon so véi nanochitosan riéng 1é.

Trong truong hop thi nghi€ém cta chung toi,
kich thudc hat twong ddi nho (12 nm) co thé anh
huong dén d6 bén dung dich nanochitosan. Dung
dich nanochitosan mac du dugc st dung trong
vong 24 h tinh tir khi tdng hop nanochitosan cé thé
da bi bién tinh. Céc hat nanochitosan nhanh chong
bi két tia dudi day 6ng nghiém trong qua trinh thir
hoat tinh khang khuén, chua kip phat huy hoat tinh
dé e ché sy phat trién cua vi khuan. Do d6, cac hat
nanochitosan riéng 1¢ & kich thuéc nho co thé
khong thich hop sir dung khang khuan, can két hop
ching véi cac hop chat khac dé tao cac phirc hop
bén hon. Mit khac, cac nghién ctru vé tmg dung
khac cua nanochitosan kich thudc siéu nho cin
duoc quan tam.

4 KET LUAN

Nanochitosan c¢6 kich thuéc nho 12 nm da duoc
tong hop thanh cong bang phwong phép tao gel ion
va cac dac tinh hoa ly nd ciing dd dugc mo ta.
Nanochitosan kich thudc nhé khong cé kha nang
khang vi khuan gay bénh Salmonella typhi.
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