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Nghién ctiu ché tao mang sgi nano tu chitosan/polyvinyl alcohol két hgp cao chiét vo qua mang
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1. Dt Vin DPé

Nghién ctiu vé mang s¢i nano tu vét liéu

TOM TAT

Phuong phap kéo sgi dién trudng (electrospinning) dugc dung dé
tao ra mang s¢i nano ti chitosan/polyvinyl alcohol (CS/PVA). Sau
do, cao chiét tu vo qua ming cut (MG) dugc bd sung 1én mang
bang ky thuét pht v6i ndng d6 150 mg/mL dé€ thu dugc mang sgi
nano khang khuén (CS/PVA-MG). Budng kinh céc sgi nano sau
khi diéu ché dao dong tu 200 - 390 nm. Tinh khang khudn cta
mang nano CS/PVA-MG dugc kiém tra trén moi truong thach dia
va moi truong ban long. Vong khang khudn ctia mang trén moi
truong thach dia dao dong trong khoang tu 16,67 dén 18,00 mm
doi véi S. aureus va 11,00 dén 12,67 mm cho P. aeruginosa. Trén
moi truong ban long mang nano CS/PVA-MG tc ché hoan toan
sinh trudng phat trién ctia vi khuén S. aureus va P. aeruginosa. Két
qua nghién ctu cho thdy hiéu qua tc ché vi khuén S. aureus va
P, aeruginosa clia mang nano chitosan/polyvinyl alcohol dugc b6
sung 150 mg/mL cao chiét tli vd qua ming cut (CS/PVA-MG), va
tiém nang st dung mang CS/PVA-MG trong diéu tri vét thuong

ngoai da c6 nhiém trung trén thu.

la trong y sinh, nham giai quyét cac vin dé thuc
tién dang gdp phai nhu 6 nhiém moéi trudng,
dé khang khang sinh, bdo quan thuc phdm hay

sinh hoc la mét linh vuc dang phat trién manh

cham séc stic khde ctia con nguosi va dong vat,

mé trong khoa hoc vét liéu va cong nghé nano.

va huéng t6i cong nghé xanh. Trong dé chitosan

Trong do, phuong phap kéo s¢i dién truong

(CS) la mot polymer c6 kha nang tuong thich

(electrospinning) cho phép tao ra cac mang sgi

sinh hoc va phan huty sinh hoc, khong doc hai,

¢0 kich thuéc nano véi dién tich bé mit 16n ¢o

¢ ngudn goc tli vo cac loai gidp xac nhu tom,

tiém ndng tGing dung trong nhiéu linh vyc nhu

moi trudng, nong nghiép, thuc phdm va dic biét

cua,... con ¢6 hoat tinh chéng oxy héa phan hay

sinh hoc va khang khuin nén dugc uu tién st
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dung trong linh vuc y sinh (Wang & ctv., 2018).
Tuy nhién, vat liéu nay cling c6 nhiing nhugc
diém nhu d9 gion cao, tinh hit 4m va tinh co hoc
thap kho c6 thé ing dung trong tao mang. Trong
khi d6, polyvinyl alcohol (PVA) la vat liéu c6
tinh tuong thich sinh hoc, khéng gay doc va phu
hgp d€ tao mang sgi. Ngoai ra, PVA con dugc
st dung nhu chét két dinh cac cau trac va vat
liéu sinh hoc (Lou & ctv., 2022). Véi nhiing ddc
tinh nhu trén, PVA la lya chon phu hgp d€ tao
mang soi bang viéc két hgp cung chitosan nhu

modt chat hoat hda sinh hoc.

Mang cut (Garcinia mangostana L.) la loai
trai cdy dugc trong nhiéu & nudc ta va dugc
moi ngudi ua chudng; tuy nhién, it ai dé y dén
phan vé clia méang cut, thi thudng bi bd di sau
khi an, nhung thuc t€ lai chtta rat nhiéu gia tri
ma it nguoi biét dén. Trong dan gian da biét st
dung vo qua st dung dé€ diéu tri tiéu chdy, chéng
viém va lam lanh vét thuong (Do, 2004). Mot s6
nghién ctiu chiing minh rang vo qua mang cut
c6 hoat tinh chdng oxy hda, dic biét kha ning
khang khuén trén cac chuang vi khudn nhu S.
aureus (Park & ctv., 2023), P. aeruginosa (Ragasa
& ctv., 2010), va day la hai loai vi khudn gay cac
bénh phd bién & cac ca bénh vé da trén cho véi
ty 1é phan lap ti 33,93 dén 56,4% (Dégi & ctv,,
2021; Costa & ctv.,, 2022) Theo nghién ctiu cta
nhd cac hgp chit c¢6 hoat tinh nhu xanthone
(a-mangostin,  B-mangostin,
flavonoid (Do & ctv., 2012; Kluz & ctv., 2023).

y-mangostin),

Xuét phat tit thuc tién, dé tai nghién ctiu
ché tao mang sgi nano ti chitosan/polyvinyl
alcohol két hgp cao chiét tii vo qua mang cut

(MG) khang cac chung vi khudn Staphylococcus

aureus va Pseudomonas aeruginosa phan 1ap trén
vét thuong ctia ché da dugc thuc hién dé€ danh
gid tiém ndng khang khuén cia mang nano sinh
hoc két hgp véi cao chiét, c6 thé su dung hod
trg hodc thay thé khang sinh trong diéu tri vét
thuong ngoai da.

2. Vat Liéu va Phuong Phap
2.1. Thoi gian, dia diém va vat liéu nghién ciu

Nghién ctiu dugc thyc hién tii thang 10/2023
dén thang 09/2024 tai phong thuc hanh Kiém
nghiém Thu san va Mdi truong Stic khoe Vat
nudi - Khoa Chédn nuéi Thu y - Trudng Dai hoc
Nong Lam TP. H6 Chi Minh va Khoa Ky thuat Y
Sinh, Truong Pai hoc Quoc Té, Pai hoc Qudc gia
TP. H6 Chi Minh.

Cao chiét vo qua méng cut (MG) dugc chuin
bi va kiém tra hoat tinh khang khuin. MIC
(Nong do tic ché t6i thi€éu - Minimal Inhibitory
Concentration) va MBC (Noéng d¢ diét t6i thiéu
- Minimal Bactericidal Concentration) trén S.
aureus lan lugt 1a 1,25 va 2,5 mg/mL, 50 - 70 va
150 mg/mL trén P. aeruginosa xac dinh trong

nghién ctiu trude ctia ching toi.

Céc chung vi khudn S. aureus va P. aeruginosa
da dé khang khang sinh (Bang 1) dugc phan
lap va dinh danh bang phuong phip PCR
(Martineau & ctv., 1998; Choi & ctv., 2013), ky
hiéu lan lugtla S.PL1, S.PL2, S.PL3 cho S. aureus;
PPL2, P.PL2, P.PL3 cho P aeruginosa. Ngoai ra,
con ¢ 2 chiing chuén bao gom S. aureus ATCC
25923 va P. aeruginosa ATCC 27853 do Vién
Pasteur TPHCM cung cép dugc st dung dé kiém

tra hoat tinh khédng khudn ctia mang nano.
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Bang 1. Cac chung Staphylococcus aureus va Pseudomonas aeruginosa doi s6 khang sinh dé khang

Loai Chting Khéng sinh dé khang
S.PL1 PnAmAxNeTeDxOfBt
S. aureus S.PL2 PnAmAxSmKnAkTeDxCoBt
S.PL3 PnAmAxSmKnAkTeDxNrCoBt
PPL1 PnAmAxSmNeKnTeDxCoBt
p . PP12 PnAmAxSmNeAkTeDxOfCoBt
) aeruginosa
PPL3 PnAmAxSmNeKnAkTeDxNrCoBt

2.2. Noi dung nghién ctiu

- Tao mang s¢i nano tii chitosan va polyvinyl
alcohol két hgp véi cao chiét vo qua méng
cut bang phuong phdp kéo sgi dién truong
(electrospinning).

- Thii hoat tinh khang khuén ctia mang sgi trén
moi truong thach dia va moi truong ban 1ong.

2.3. Phuong phap nghién ctiu

2.3.1. Phuong phap ché tao mang sgi nano
chitosan (CS)/polyvinyl alcohol (PVA) dugc
bd sung cao chiét vo qua mang cut (MG)

Tao mang s¢i nano chitosan CS/PVA-MG
dugc tham khao theo nghién ctiu ctia Madani
& ctv. (2022) va dugc stia d6i sao cho phu hgp
v6i diéu kién thi nghiém. Pau tién dung dich
CS (Macklin, Trung Quoc) 1% trong acid acetic
0,5 M (w/v) dugc chuén bi va dung dich PVA
(Xilong, Trung Qudc) 12% trong nudc. Tron va
khudy hon hgp dung dich CS 1% va PVA 12%
theo ty 1¢ CS/PVA 1 : 9 d€ tao hon hgp polymer.
Hoén hgp polymer dugc nap vao xi lanh 20 mL
gan v6i kim phun ¢é dudng kinh 22 Gauss dugc
van hanh trén mady kéo sgi dién truong (Khoa
Ky thuat Y Sinh, Truong Pai hoc Quoc T¢, Dai
hoc Quéc Gia TP. H6 Chi Minh ché€ tao). Céc

thong so kéo sgi dién nhu dién ap 18 kV, toc do
bom 0,5 mL/gid, cong suat gia nhiét 0,38 kW va
khoang cach tit dau kim phun dén bo thu 13 cm
dugc thiét 14p d€ thu sgi nano nhu mong muén.
Thoi gian ché tao sgi tii 6 dén 10 gio. Sau do,
mang soi dugc sy 6 75°C trong 20 phut. Mang
sgi dugc 6n dinh bang hoi glutaraldehyde (GA)
50% trong 24 gi¢ & 25°C trong binh kin va cudi
cung dugc sdy ¢ 75°C trong 45 phut.

Cao chiét mang cut dugc chiét tii phan vo
ngam trong dung moi ethanol 95 d¢ véi tilé 1:10,
trong 3 ngay, va sau d6 dugc c6 du6i dung moi dé
thu cao. Phén cao thu dugc pha bing dimethyl
sulfoxide (DMSO) 5% dé dat dugc nong do 150
mg/mL dugc xac dinh theo nghién ctu trudc ctia
ching t6i. Sau d6, cao chiét dugc pht trén mang
soi nano CS/PVA dé c6 dugc mang CS/PVA-
MG. Thé tich dung dich can phu dugc xac dinh
thong qua dién tich mang va bé day 16p phua. Tu
do, xac dinh dugc khéi lugng cao chiét cin thiét
dé phu 1én mang. Mang dugc sdy kho tii 6 dén 8
gio ¢ 60°C sau khi phu.

Thé tich dung dich can phua: Véi dién tich
mang 5 x 5 cm va bé day 16p phti la 0,1 cm thi thé
tich dung dich can phuséla: V=5x5x0,1=2,5
cm’® (tuong duong la 2,5 mL).
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Khoi lugng cao chiét can thiét: V6i nong do
mong mudn la 150 mg/mL va thé tich dung dich
tinh dugc & trén, khdi lugng cao chiét can thiét:
m=VxC=25x150=375mg. Mang CS/PVA-
MG sau d6 sé tién hanh chup SEM d€ quan sat
kha nidng phén b6 cia MG trén mang CS/PVA
tai thuc hién tai Vién Han lam Khoa hoc va Cong
nghé Viét Nam.

2.3.2.Kiém trakha nangkhangkhuin ciamang
s¢i nano CS/PVA dugc bd sung cao chiét vo
qua mang cut trén mdi truong thach dia

Kha nang khang khudn ctia mang sgi nano
dugc b6 sung cao chiét vdo qua mang cut (CS/
PVA-MG) dugc kiém tra bang 02 phuong phap:
dinh tinh bang phuong phép khuéch tan trén dia
thach va dinh lugng trén moi truong ban long
(Razani & ctv., 2024).

Phuong phap kiém tra dinh tinh dugc thuc
hién trén moi trudng thach dia Mueller Hinton
(Himedia, An D9). Sau khi do OD_ = 0,3 (mat
d6 vi khudn dugc xac dinh bang phuong phéap
trang dém trén moi truong chuyén biét MSA
(Himedia, India) cho S. aureus va cetrimide
agar (Himedia, India) cho P. aeruginosa vdi két
qua xac dinh 2,52 x 108 CFU/mL trén S. aureus
va 1,18 x 10°® CFU/mL trong trudéng hop P
600 = 0’3
dugc pha trong 99 mL nudc muéi NaCl 0,85%
sao cho mét d¢ vi khuén giam di 100 lan. Tiép

aeruginosa), 1 mL dich khuén tit 6ng OD

theo st dung tam bong v trung nhung vao 6ng
dich khudn da dugc pha loang va phét déu dich
khuin trén toan bo bé mit dia thach Mueller
Hinton. Mang sgi nano CS/PVA-MG vo truing
bang tia UV dugc cat thanh dang dia tron, c6
dudng kinh 10 mm va dat trén moi truong thach
da phét vi khuén. Céc d6i ching dugc chuén bila
mang nano CS/PVA khong b sung cao chiét vo
tring c6 duong kinh 10 mm, 1 giéng c6 duong
kinh 6 mm chtia 100 uL MG & nong d¢ 150 mg/

mL (nong do nguyén khi chua pht 1én mang)
va khang sinh gentamycin 10 pg/dia (Cong ty
Nam Khoa). Thi nghiém dugc lap lai 3 1an. Sau
do, cac dia thach dugc u 37°C trong 24 gis. Kha
nang khang khuén ctia cic mau dugc danh gia
bang cach do dudng kinh vong v6 khudn xuit
hién xung quanh vi tri dit mau, danh gia va phan
loai tham khao theo cong b6 ctia Davis & Stout
(1971). Céac két qua dugc biéu thi bing duong
kinh trung binh ctia vong v6 khuén tinh bang
mm + do6 léch chuin (SD).

2.3.3.Kiém trakha ningkhang khudn cia mang
sgi nano CS/PVA dugc bé sung cao chiét vo
qua mang cut trén moéi trudng ban long

Hoat tinh khang S. aureus va P. aeruginosa ctia
mang CS/PVA-MG dugc dinh lugng trén moi
truong Mueller Hinton ban 1ong (Nguyen & ctv.,
2022). Dung pipette hut 5 mL moi trudong MHA
ban long (canh MHB dugc bé sung 0,8% agar)
da hdp tiét trung phan vao moi giéng trong khay
nuoi cdy té bao. Dich khudn ¢6 OD, = 0,3 ctia
S. aureus va P. aeruginosa (mat d¢ vi khuén tuong
duong 2,52 x 10* CFU/mL cho S. aureus va 1,18
x 10® CFU/mL trong truong hop P. aeruginosa)
dugc pha loang d€ mat d¢ vi khuén gidm xudng
con 2,17 x 10* CFU/mL. Hat 50 pL dich vi khuén
da dugc pha loang trai déu trén bé mat thach cta
cac giéng sao cho mat d6 vi khudn 1a 2,2 x 10?
CFU/g moi truong nudi cdy. Mang nano dugc
cat hinh vuong canh 2,5 cm va dit 1én bé mat
thach da phét vi khudn. Cac nghiém thiic bao
gdém mang chitosan, polyvinyl alcohol dugc b6
sung cao chiét vo qua mang cut (CS/PVA-MG),
mang chitosan/polyvinyl alcohol khéng bé sung
MG 150 mg/mL (CS/PVA) val6 d6i chiing chi c6
dich khudn. Dia nudi cdy sé dugc u & diéu kién
37°C trong 18 dén 24 gi¢. Sau d6 mau dugc lay
khoi khay nudi cély t€ bao chuyén sang tai chuyén
dung vo trung ¢ mang ngin, thém 5 mL nudc
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mudi sinh ly 0,85% va dling may stomacher nhoi
trong 2 phut dé nghién mau. Tiép theo, mau dugc
pha loang lién tiép trong dung dich nuéc muodi
sinh ly dé tién hanh dinh lugng vi khudn trén dia
thach Mannitol Salt Agar (MSA, Himedia, An
Do) d6i véi S. aureus, thach cetrimide (Himedia,
An Do) d6i v6i P. aeruginosa bang phuong phap
trang dém. Mdi nghiém thuc dugc lp lai 3 lan.
Két qua dugc biéu thi bang s6 lugng khudn lac
CFU/g + d¢ 1éch chuén (trung binh + SD).

2.3.4. Xu ly thong ké

Phan mém Minitab 17.0 va test Tukey 1 yéu
t6 dugc st dung d€ so sanh su khac biét vé mat
thong ké ctia cac s6 liéu trong dé tai véi do tin
cdy 95% va y nghia (a = 0,05).

3. Két Qua va Thao Luan

3.1. Hinh thai hién vi mang sgi nano chitosan
va polyvinyl alcohol dugc b3 sung cao chiét
vo qua mang cut (CS/PVA-MG)

Mang sgi nano CS/PVA-MG c6 cdu triuc dong
nhat va x6p, khong c6 su xudt hién ctia bot khi
(Hinh 1). Tinh x6p cta mang rat hiiu ich cho

A

viéc trao d6i chit hodc kha ning thdm hat cta
mang. Cac s¢i nano dugc chup bing kinh hién
dién tt quét (SEM) cho thdy cac s¢i nano trong
mang CS/PVA-MG c¢6 duong kinh dao dong tu
200 dén 390 nm (Hinh 2). Su phéan b6 céc sgi va
cao chiét MG tuong doi dong déu trén bé mat
ctia mang. Nhin chung kich thudc sgi cho thay
kha ning kiém sodt tot trong qua trinh ché tao,
hinh thanh mét mang luéi day dic, gitup tang
cuong tinh co hoc va kha nang ting dung cua
mang trong cac linh vuc nhu loc, cdm bién va
ky thuat y sinh. Theo nghién ctiu ctia Nguyen &
Nguyen (2018) khi quan sat hinh thai cac sgi CS/
PVA & cac ty 1é 1/9, 2/8 va 3/7; trong d6, duong
kinh cac soi & ti 1é 1/9 ¢6 kich thudce ti 173 dén
190 nm. Su khac biét cta kich thuéc sgi so véi
két qua trong dé tai nay cé thé 1a do cuong do
dong dién khi phun mang hay thiét bi phun.
Theo tiéu chudn ISO/TR 10993-22:2017 vt liéu
nano tng dung trong y sinh, bao gdbm mang sgi
nano c6 dudng kinh dao déng tii 50 dén 500 nm.
Céc kich thudc soi nano dam bao kha ndng bam

dinh vao moé dugc ting dung nhiéu trong y hoc
tai tao (Teixeira & ctv., 2020).

Hinh 1. Mang CS/PVA-MG. Mt duéi (A) va mit trén dugc phu MG (B). CS: mang sgi nano
chitosan; PVA: polyvinyl alcohol; MG: cao chiét vd qua méng cut.

Tap chi Nong nghiép va Phdt trién 24(5)

www.jad.hcmuaf.edu.vn



Trudng Pai hoc Nong Lam TP. H6 Chi Minh

27

K SE(M

S-4 00 SE(M)

Hinh 2. Mang CS/PVA-MG (A, B - mat trén; C - mat dudi) dudi kinh hién vi dién ti quét (SEM).
CS: mang s¢i nano chitosan; PVA: polyvinyl alcohol; MG: cao chiét vo qua méang cut. A - d6 phéng
dai 3.000 lan, B - d¢ phdong dai 15.000 lan, C - d6 phong dai 500 lan.

3.2. Kha niang khang khuin ciia mang s¢i nano

CS/PVA-MG trén moi truong thach dia

Két qua hoat tinh khang khuén ctia mang CS/
PVA-MG dugc trinh bay trong Bang 2 va Hinh
3. Mang chitosan va polyvinyl alcohol khong b6
sung cao chiét vdo qua mang cut khong cé tinh
khang khuén (khong xuét hién vong v khuin
xung quanh vi tri dat mang). Pudng kinh vong
khéng khuén ctia mang CS/PVA-MG dao dong
lan lugt trong khoang tu 16,67 dén 18,00 mm
trén S. aureus va tit 11,00 dén 12,67 mm trén P
aeruginosa. Di€u nay chiing té hoat tinh khang
khudn ctia mang CS/PVA-MG la do cao chiét vo
qué mang cut dugc bé sung vao mang va hoat
tinh khang khudn manh hon trén vi khuén S.
aureus. Tuy nhién, kich thudc vong vo khuén ctia
mang nho hon gentamicin (P < 0,01). 0] nong do

MG 50 mg/mL dudong kinh vong vo khuén dao

dong tli 20,67 dén 22,33 mm trén S. aureus va
tt 10,00 dén 15,33 mm dai trén P. aeruginosa.
Kich thudc vong vo khudn ctia mang CS/PVA-
MG nho hon cao chiét MG 150 mg/mL véi su
khac biét c6 y nghia vé mat thong ké (P < 0,01).
Nguyén nhéan cé thé do kha ning thdm hut cta
mang CS/PVA da lam cho mdt phan cao bi git
lai trong hé théng sgi nano hodc kha ning giai
phong cac hgp chit khang khuén trong cao cham
hon, dan dén kich thuéc vong khang khuén bi
anh hudng. Theo Escobar & Perea (2017) su hap
phu cac chit ctia hé thng mang c6 thé do cac
nhom hydroxyl ctia PVA va cac nhém amin cua
CS tuong tac v6i cac phan tl nudc thong qua lién
két hydro tao thanh m¢t mang ludi x6p. Véi kha
nang giai phong cham céc chét chiia trong mang
CS/PVA-MG c6 thé giam thiéu sy dao dong
trong nong d6 thudc, gidp ting cudng hiéu qua

diéu tri va giam thiéu tac dung phu.
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Bang 2. buong kinh vong khing khudn (mm) ctia mang CS/PVA-MG, CS/PVA, néng d6 MG
(150 mg/mL) va gentamicin trén Staphylococcus aureus va Pseudomonas aeruginosa

Mang Mang CS/PVA 150 mg/mL Gentamycin
CS/PVA-MG

S.ATCC 25923 16,67+ 1,16 0,00¢ £ 0 21,33+ 1,16 29,33* + 1,16
S.PL1 18,67 £ 1,16 0,00¢ £ 0 22,33+ 0,58 29,33* £ 0,58
S.PL2 17,33+ 1,16 0,00¢ £ 0 20,67+ 0,58 29,33*+ 0,58
S.PL3 18,00° + 1,00 0,00¢ £ 0 21,33+ 1,16 28,33*+ 0,58
PATCC 27853 11,00° + 1,00 0,00¢ £ 0 13,67° £ 0,58 26,00*+ 0,00
PPL1 11,67+ 0,58 0,00¢ £ 0 10,00° + 0,00 20,00* + 0,00
PPL2 12,67°+ 1,16 0,00¢ £ 0 15,33* + 1,16 18,67*+ 1,16
PPL3 11,67+ 1,16 0,00¢ + 0 14,67° + 1,16 19,67* + 0,58

Chii thich: Céc chit cdi (a, b, ¢, d) khdc nhau trong cimg mot hang biéu thi sy khdc nhau rdt cd y nghia thong
ké véi (P < 0,01). CS: mang sgi nano chitosan; PVA: polyvinyl alcohol; MG: cao chiét v qud mdng cut.

Hinh 3. Vong v6 khuén ctia CS/PVA, CS/PVA-MG, gentamicin va MG 150 mg/mL trén moéi truong
thach dia MHA. A: Vi khuén S. aureus, B: Vi khuén P. aeruginosa. CS: mang sgi nano chitosan; PVA:
polyvinyl alcohol; MG: cao chiét vé qua méang cut.

Tinh khang khuén ctia mang CS/PVA khi két
hop véi cac hoat chit khang khudn dugc st dung
trong dé tai nay co su tuong dong véi cac nghién
ctiu khdc. Trong nghién ctiu ctia Koseoglu & ctv.
(2022) da cho thdy mang CS/PVA khi dugc bd
sung AgNO;, c6 kha nang khang khuan va hoat
tinh khang khudn cia mang ting dan theo nong

do cua AgNO,. Nghién ctu nay ciing cho thdy
mang CS/PVA/AgNO; c6 thé khang lai 12 loai
vi khudn trong d6 ¢6 S. aureus ATCC 25923 va
P. aeruginosa ATCC 35032. Do6i v6i S. aureus
duong kinh vong v6 khudn nam trong khoang
9 - 12 mm va P, aeruginosa trong khoang 11 - 18
mm tuong ung véi néng do thip nhat la 0,5%
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AgNO, va cao nhat 1a 5% AgNO,. M6t nghién
ctiu khac ctia Abdelghany & ctv. (2019) cling cho
thay mang CS/PVA khi dugc bé sung chiét xuat
tu cay Hibiscus sabdariffa L. c6 kha nang khang
lai S. aureus va P. aeruginosa v6i két qua lan lugt
la 15 va 14 mm tuong tng v6i 6 mL/g chiét xuat
cta Hibiscus sabdariffa L. dugc b sung vao hon
hgp gom CS va PVA.

3.3. Kiém tra hoat tinh khang khuin cia mang
sgi nano chitosan va polyvinyl alcohol dugc
b sung cao chiét vé qua mang cut (CS/
PVA-MG) trén moi truong MHA ban long

Két qua tinh khang khuin ctia mang CS/PVA-
MG trén moi trudng ban long dugc trinh bay
trong Bang 3. S6 lugng vi khudn ban déu & tat ca
cac 16 thi nghiém khd tuong dong (khoang 10?
CFU/g mdi trudng nuoi cdy). Sau 24 gio 0 6 37°C
s6 lugng vi khudn & 16 d6i ching (khong chia
mang) va 16 ¢c6 mang CS/PVA ting rit nhanh
dat khoang 10® CFU/g. Khi xti ly thong keé thi 16

mang CS/PVA sé dugc chon d€ lam doi ching
so sanh véi 16 mang CS/PVA-MG. L6 doi chiing
(DC), chi ¢6 vi khudn va moi trudng nudi ciy
van dugc thuc hién va dinh lugng song song dé
sdanh gia kha nang sinh trudng phat trién cta vi
khudn thi nghiém. Mang CS/PVA-MG tiéu diét
hoan toan sy phat trién cta vi khuln S. aureus va
P aeruginosa. That vdy, khi tién hanh dinh lugng
thi khong phat hién khuédn lac vi khudn trong
moi trudng ban long MH mac du ban dau lugng
vi khudn cho 1én 13 102 CFU/g méi trudng. O 16
c6 mang CS/PVA vi khuén van phat trién binh
thuong, tang tii 10*> dén khoang 10® CFU/g sau
24 git nuodi cdy. O thi nghiém trén moi trudng
thach dia mang CS/PVA khong xuét hién vong
khang khuén. Khi dinh lugng trén moi trudng
ban long mang CS/PVA khong lam anh hudng
t6i sy phat trién cua vi khuén tht nghiém. Diéu
nay ching td6 mang soi nano tao do thoang khi
tot, day ciing la mot trong cac tiéu chi dé€ danh
gia chat lugng cua mang.

Bang 3. Khao sat tinh khang khudn cua mang CS/PVA-MG trén moi trudng ban long doi véi S.

aureus va P. aeruginosa (CFU/g)

Nghiém thtic CS/PVA-MG CS/PVA Déi chiing
S.ATCC 25923 ND 1,32 x 108 1,93 x 108
S.PL1 ND 1,19x 108 1,64 x 108
S.PL2 ND 1,13x 10® 1,55x 10°
S.PL3 ND 1,29 x 108 1,58 x 108
P.ATCC 27853 ND 1,99 x 108 2,12x 108
P.PL1 ND 2,00 x 108 2,10x 108
P.PL2 ND 2,09 x 108 2,35x 108
P.PL3 ND 1,09 x 108 2,21 x 108

ND: Khéng phdt hién. CS: mang sgi nano chitosan; PVA: polyvinyl alcohol; MG: cao chiét vé qud mdng cut.

Két qua tht nghiém khang khuédn trén moi
truong ban long cho thdy mang CS/PVA-MG
6 hiéu qua tc ché cac chang vi khudn S. aureus
va P aeruginosa. Trong khi d6, mang CS/PVA
khong thé€ hién kha nang tc ché sy sinh trudng

ctia cac chung vi khuén nay. Diéu nay cho thay,
hoat chét trong cao chiét ming cut (MG) da
déng vai tro quan trong trong viéc tang cudng
kha nang khang khudn cta mang. Nghién ctiu
cua Olewnik-Kruszkowska & ctv. (2019) cho
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thay kha niang khang S. aureus va E. coli cta
mang dugc tao boi chitosan (CS) va PVA khi
két hgp cung Poly(Hexamethylene Guanidine)
(PHMG). Sau 24 gi¢ nudi cdy thi nong do vi
khudn giam tti 3,7 x 10° con 2,9 x 10° & vi khudn
thtt nghiém. Diéu d6 da ching minh kha nang
khang khuén ctua mang khi két hgp véi cac hop
chat thién nhién.

4. Két Luan va bé Nghi

Trong dé tai, mang sgi nano chitosan/
polyvinyl alcohol (CS/PVA) bé sung cao chiét v
qua mang cut (MG) dugc tng hgp thanh cong
bing phuong phap kéo sgi dién truong két hop
ky thuét phu. Kha ning khdng khudn cta mang
CS/PVA-MG khi thuyc hién trén cac chung vi
khuén da dé khiang dao dong tii trong khoang
tu 16,67 dén 18,00 mm d6i véi S. aureus va 11,00
dén 12,67 mm cho P. aeruginosa. Pinh lugng kha
ning khang khuén cta mang CS/PVA-MG trén
moi trudng ban léng khong phat hién sy phat
trién ctia cac chung vi khuén so v6i doi ching
(CS/PVA) sau 24 gid nuo6i cdy. Tu nhiing két qua
thu dugc, mac du mang CS/PVA c6 mot s6 déc
tinh sinh hoc, nhung hiéu qua khang khuén cha
yéu phu thudc vao MG. N6 dong vai tro quan
trong trong viéc tang cudng kha nang khang
khudn nho vao cac hoat chét c6 trong cao chiét.
Mang CS/PVA khong chi la nén tdng mang hoat
chit khang khudn MG, ma con c6 kha nang
kiém soat giai phong MG. Su két hgp nay céd
tiém néng ung dung trong y t€ va cac san phdm
khang khuédn. Tuy nhién, dé dua san phdm vao
ung dung thuc té, cin tién hanh thém cac nghién
ctiu sdu hon nham t6i uu hoéa ty 1é phéi hgp gitia
CS, PVA va MG, danh gia tac dong cua cac yéu
t0 moi truong 1én hiéu qua khang khuén, dong
thoi dam bao tinh an toan sinh hoc va tinh tuong
thich sinh hoc cua vét liéu.

L&i Cam Doan

Nhoém nghién ctu thuc hién dé tai khong cé
xung dot vé loi ich.

L6i Cam On

Nghién ctiu thuc hién ti nguoén kinh phi cua
Trudng Pai hoc Nong Lam TP. H6 Chi Minh,
c6 ma sd CS-SV23-CNTY-12. Nhéom tac gia
chén thanh cam on sy ho trg tii Khoa Ky thuat
Y sinh, Trudng Dai hoc Qudc T¢, Pai hoc Quoc
Gia TP. H6 Chi Minh da tao diéu kién thuc hién
dé tai nay.
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