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TOM TAT

Nano chitosan/tinh bot composite dugc tao bang phuong phép say phun vai ty 1¢ chitosan va tinh bot khac nhau.
Hinh thai hat nano chitosan/tinh bot dugc nghién ciu bang chyp anh SEM. Két qua cho thdy hat nano
chitosan/tinh bt composite ¢6 hinh cau, bé mit tron nhin. Phan bé kich thudc hat tir 100-600 nm, kich thuéc hat
trung binh bién dong tir 300-400 nm, phu thudc vao ty Ié giira chitosan va tinh bot. Ty & tinh bot trong
copolymer cang cao thi hat co kich thuéc cang nho. Dién thé hat zeta potential tir +60mV dén +90mV. Hat nano
chitosan/tinh bot composite dwoc mang khang sinh ampicillin va thir kha nang khang khuan khang thuéc khang
sinh E. coli. Két qua cho thay hiéu qua khang khuan E.coli cia nanochitosan/tinh bot mang ampicillin 1a trén
95%, cao hon khi chi sir dung ampicillin (92,1%) ¢ ciing ndng do 5ug/mL sau khi xir Iy 12h. Két qua bude du
cho thay nano chitosan/tinh bot composite 1a vat liéu nano tiém ning cho dan truyén thude dé chéng lai vi khuan
khang thubc khéang sinh.

Twr khéa: Ampicillin, chitosan, E. coli, khang khang sinh, tinh bot.

GIOI THIEU

Escherichia coli la nguyén nhan gay bénh tiéu chay, nhiém tring huyét va cac triéu chirng Iam sang khéc, la mot
trong nhung mam bénh du’o’ng ruét chinh anh hwéng dén strc khoé ngudi va dong vat. Hién nay, theo WHO
(2018) gan nhw tat ca cac vi khuan gay bénh néng déu khang véi thubc khang sinh. Tinh khang thudc khang sinh
cia vi khudn gay bénh (AMR: antimicrobial resistance) dang lan réng va la thach thic nghiém trong déi véi hé
thdng y té, cham séc stc khoé. Ampicillin (AMP), mét loai khang sinh beta-lactam ban téng hop, dwoc st dung
réng rai dé diéu tri nhiém khuén E. coli & ngudi va gia stic nhwng thoi gian gan day ty 1& khang thubc da tang
nhanh chéng (Li et al., 2019). E. coli khang Ampicillin cao nhat véi ty 1& trén 82,7% (Vranic et al., 2016).

Dé chéng lai vi khuan khang thubc trong d6 co E. coli, hién nay c6 giai phap hiéu qua la st dung céac vat liéu
nano dé mang cac thuoc khang sinh. Vét ligu nano mang khang sinh c6 cac hwéng tac dong nhuw: Phéan huy
thanh té bao; phan huy va chéng tao thanh mang sinh hoc (biofilm); gidi phédng oxygen hoat héa (ROS) pha mang
té bao; pha huy DNA va ngén can qué trinh téng hop cia protein (Eleraky et al., 2020; Ssekatawa et al., 2020).
Vat lidu nano chitosan dworc tao ra tlr chitosan cé dién tich b& mét tiép xtc va dién tich dwong I&n hon chitosan
thong thwdng nén cé hoat tinh khang khudn cao hon (Sharma et al., 2018; Yanat va Schoen (2021). Nhiing
nghién clru gan day chirng minh réng nano chitosan la mét vat liéu mang va dan truyén thudc rat tiém nang.
Chung c6 kha nang béo vé thubc khoi sy phéan hay cda enzyme trong dwong ruét. Nho c6 kich thuwéc nhé, ching
c6 tac dung thAm sau vao co thé, dwa thudc dén dung md, t& bao muc tiéu dé nang cao hiéu qua diéu tri. Nano
chitosan mang khang sinh nhw amoxicilline, ciprofloxacin, chlortetracycline va gentamycin d& nang cao hiéu qua
st dung va chéng tinh khang thuéc cta vi khudn gay bénh (Rozman et al., 2019; Nguyen et al., 2017; La et al.,
2014; Cong et al., 2019). Costa va ddng tac gid (2018) d& nghién ctvu st dung hat nano chitosan c6 kha nang trc
ché céac vi khudn khang thudc khang sinh nhw vancomycin-resistant Staphylococus aureus (VRSA) vancomycin-
resistant Enterococcus faecalis (VREF), Pseudomonas aeruginosa R (ATCC 700699, BAA- 2365 va ATCC10145)
Acinetobacter baumannii R. Tuy nhién, han ché cla nano chitosan |a gia thanh cao va khéng én dinh trong moi
trwdng axit.

Xuat phat tir thuc t& thuc trang khang thudc ctia cac vi khuan gay bénh & bénh vién, co s& chan nubi va nudi
trong thuy san, nghlen ctu gidi phap khéng lai tinh khang thudc va da khang thudc cdia vi khuan E. coli gay bénh
& Viét Nam béng st dung cong nghé nano chitosan/tinh bot c6 hiéu qua, gia thanh thap va 6n dinh trong moi
tredng pH axit la rat cap thiét.

VAT LIEU PHWONG PHAP
Vat liéu
Chitosan san pham cla Sigma (Hoa KY), Khéi lwgng phan t&r Mw 500-750 kDa, DD >75%. Tinh bét tan (Himedia,

An D9). Chung E. coli do Vién Pastuer Tp. H6 Chi Minh cung cép. Khang sinh Ampicillin (Sigma, Hoa Ky). M6i
trwong Nutrient Broth clia Himedia (An D).
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Phwong phap nghién ctru
Phwong phap nhét Ampicillin trong cdu tric hat nano chitosan/tinh bt composite

Pha dung ijch acetic ac@d 0,IN béng nwéce khir ion. Chitosgn dang b6t khé dwoc hoa tan trong dung dich acetic
acid trén bang may khuay ttr cho dén khi tan hoan toan. Nong d6 dung dich chitosan sau hoa tan la 0,1% (w/v).
Tinh bét dwoc hd hoa tao gel véi ndng dd 0,1% (w/v) trong nwdc khir ion & nhiét dd 100°C.

H&n hop dung dich chitosan véi gel tinh bét theo ty & 1:0 (C100); 1:1 (C1S1); 1: 2 (ClSZ) 1:3 (C1S3); va 0:1
(S100) (w/w), khudy hén hop trong 60 phut. Lwong khang sinh ampicillin dugc bd sung vao hén hop dung dich
gel chitosan/tinh bét sao cho dat cac ndng d6 cudi cung: 0; 0,5; 1,0; 2,5; 5,0; 7,5 pg/mL. Tién hanh sy phun tao
hat nano chitosan/tinh bt composite va ampicillin bang thiét bj say phun nano (B90, Buchi, Thuy si) theo quy
trinh VO’I thong sé: Nhiét d6 dau vao 120°C; Nhiét d6 dau ra 80°C; Téc d6 dong phun: 120 mL/h. Ap suét khi nén:
1,2m /phut kich thwéc dau phun |4 5,0 pm. Céac théng sb da dwoc nghién ctu tdi wu theo phwong phap clia
Nguyen Tan Vui va déng tac gia (Nguyen et al. 2017).

Tinh chét cﬂq nano chitosan/tinh b6t composite dwgc xac dinh. bang énh SEM (Thermo, Hoa Ky), kich thwéc
trung binh, thé zeta potential va sy phan bd kich thwéc hat do bang thiét bi Nanosizer SZ 100, Horiba, Nhat Ban
(Vién Cong nghé Sinh hoc va Méi treong, Trwedng Pai hoc Tay Nguyén).

Phuwong phédp dénh gid hiéu qua khang khudn cda phic hop nano chitosan/tinh bét composite mang ampicillin
Phwong phdp ddnh gid anh hwéng cda néng dé ampicillin trong nano dén hiéu qud khang khudn

Céac mau nano chitosan/tinh bét composite 1a C100; C2S1; va S100 (Tinh bét 100%) chira 0; 0,5; 1,0; 2,5; 5,0;
7,5 ug/mL ampicilin. M3i 16 thi nghiém 1&p lai 3 14n. HGt 1 mL dung dich vi khuan E. coli tir binh ting sinh cho vao
mébi binh thi nghiém nudi cdy l&c trong 24 gi& & nhiét do phong, téc dd lac 120 vong/phat. Xac dinh kha nang
khang khuan bang phuwong phap do d6 duc & 620 nm bing may quang phd UV-Vis Jasco (Nhat Ban) & céc
khodng th&i gian sau khi 0 la 12 gid.

Ty |& khang khuan dwoc tinh theo cong thirc theo mé ta ctia Asadpoor va ddng tac gia (2021) nhw sau:
| (%) = (B-K)/B*100%

Trong do: I: Ty I& khang khuan. B: Chi s6 OD620 nm trung binh 3 Ian Iap cda dich vi khuan déi ching. K: Chi s6
0OD620 nm trung binh 3 lan [3p & 16 thi nghiém.

Phwong phdp danh gid anh hwéng cda nano chitosan/tinh bét composite mang ampicillin dén hiéu qua
khang khuan

Céac mau nano nghién ctru la: C100; C1S1; C1S2; C1S3; C2S1; C3S1; S100 mang 5,0 ug/mL ampicillin va mau
dbi chirng 5,0 ug/mL ampicillin. Thi nghiém dwoc thwe hién nhw trén trong thoi gian G 1a 48 gid:.

KET QUA THAO LUAN
Tinh chét vat liéu nano chitosan/tinh bét mang khang sinh ampicillin

Chitosan 1a mét polymer tw nhién, twong hop sinh hoc, phan huy sinh hoc cé nhiéu rng dung trong sinh y hoc va
néng nghiép. Tuy nhién, rao can I&n nhat cta polymer nay khi (rng dung la gia thanh cao. D& giam bét chi phi
d3u vao va gia tdng kha ndng &ng dung nghién clru da phdi hop chitosan véi tinh bét. Tinh chét hat nano
chitosan/tinh b6t composite dwgc ghi nhan (Hinh 1) cho thay kich thwéc hat nano gidm dan khi ty 1& chitosan
trong phirc hop nano gidm: tir 816,9 nm (100% chitosan C100) xubng 372,4 nm & cong thirc cé ty 1& 50%
chitosan: 50% tinh b6t (C1S1) va 133,2nm & cong thirc S100 (100% tinh bét). Kich thwéc hat nano chitosan/tinh
bdt composite trung binh ndm trong khodng khoang 300-750 nm, thé zeta 70-90 mV. Theo nghién cu cia
Nguy&n Tan Vui va dbng tac gid (2017) cho thay kich thuwdc hat nano chitosan bang phuong phap say phun
trung binh ti 420-970 nm, thé zeta potential tir +40 dén +50 mV. So vé&i nghién céu nay cong thiee C1S3, hat
nano chitosan/tinh bét co6 kich thudc nhé hon (190 nm). Nghién clru cda L& Thj Kim Ngan va ddng tac gia (2014)
ciing cho thay hat nano chitosan tao bang phwcrng phap say phun co kich thwdc trung binh tir 100-400 nm, thé
zeta tlr 39-45 mV. Hat nano chitosan cling dwgc st dung lam chat mang khang sinh amoxicillin dé khang khuan
S. aureus. Kich thwéc va tinh chét hat nano chitosan phu thudc vao khéi lwong phan ttr, ndng do chitosan khi say
phun (La et al., 2014).
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a) Tinh bét 100% (S100) b) Mau C1S1 ¢) Mau C1S1-+ampicillin

Hinh 1. Anh chup SEM hat nano tinh bét S100(a) chitosan/tinh bét C1S1(b) va phirc help nano chitosan/tinh bét C1S1
mang ampicillin (c). (Chup bang thiét bi SEM Phenom X, Thermo, Hoa Ky. Dé phéng dai x8000; 10 kV. Bar 10 pm)

Déc diém cAu tric hat va bé mat hat b&ng anh chup SEM (Hinh 1) cho thdy: Mau S100 (100% tinh bét) (a) hat c6
cu trac chac chan, hinh cdu nhwng bé mat bj 18m do tinh bot khi hd héa (gel hda) ngam nhiéu nwéc nén khi sy
phun mét nwéc nhanh so véi cac mau co thanh phan bd sung chitosan. C1S1 (50% Chitosan + 50% Tinh bot) (b)
hat nano c6 cAu tric chac chan, hinh cau chuan va bé mat tron nhan. CAu trdc hinh cau cho thé tich va dién tich
bé& mat Ién nhat c6 wu thé trong nhét, va phéng thich cham thudc hon cac cu trac khac. Chu tric hat nano
chitosan/tinh bdt mang ampicilin (c) c6 hinh thanh nhiéu hat cé cAu trdc I6m bé mat hon so véi mau tinh bot (a).

Phan bé kich thuéc hat thé hién sy ddng déu vé kich thwédc cla hat nano (Hinh 2). D&c diém nay c6 anh hwéng
dén dién tich b& mat hat, kha nang xam nhap cta hat nano vao té bao. K&t qua anh hwéng cua ty 1& chitosan va
tinh bot trong cAu tric nano composite dwoc ghi nhan & hinh cho thdy cac mau déu tuan theo phan bd chuén
Gause va phu thugc vao ty Ié tinh bét. Ty 1€ tinh bt trong copolymer cang I&n thi kich thwéc hat cang nho va co
phan b kich thwéc hep. Két qua cho thdy mau C1S1 cé phan bé tir 140-600nm; mau C1S2 c6 phan b 100-500 nm;
C1S3 tr 90-400 nm (Hinh 2).
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Hinh 2. Phan bé kich thwéc hat cac mau nano chitosan/tinh bt composite (Nanosizer SZ 100, Horiba, Nhat Ban)

Anh hwéng cta néng dé khang sinh ampicilin bao géi trong nano chitosan/tin bét composite dén kha
ning khang khuan E. coli

Nghién ctu anh hwéng ctia ndng dd ampicillin dén hiéu qué khang khuén E. coli dwoc thwe hién véi ndng do tir
0-7,5 pg/mL ampicillin trong hat nano chitosan/tinh bdt composite, thdi gian G 1a 12 gi¢. Sau d6 mau dugc do do
duc & OD620 nm va xac dinh hiéu qua e ché. Két qua dwoc ghi nhan trong hinh 3 cho thay s gia tang néng do
khang sinh lam gia ting hiéu qua khang khuan E. coli. & néng d6 1,0 ug/mL v&i chat mang nano chitosan/tinh
bot va khong cé chat mang thi hiéu qua khang khuan dat xap xi 50% va dat 65-70% & ndng dd 2,5 pg/mL. O
ndng dé 5,0 ug/mL amipicillin c6 chat mang nanochitosan/tinh bét composite (C100, C2S1) ¢6 hiéu qué e ché
trén 95% so vé&i 92,1% cta ampicillin. Ampicillin dat ty 1& ¢c ché 95% & ndéng d6 7,5 pg/mL. Do cac chat mang
nano chitosan/tinh bdt composite cé dién tich dwong tir +70 dén +90 mV nén kha ndng gén va xam nhap qua
mang té bao vi khuan dién tich am tbt hon ampicillin va nano tinh bét (S100). Khang sinh ampicillin dwoc nhét
trong hat nano nén sé phdng thich cham. Vi vay, néng dé ampicillin hién hivu trong té bao va &c ché vi khuén sé
thdp hon nhiéu so v&i tong lwgng khang sinh dwoc bao géi. Ngoai ra, hiéu quéa khang khuén sé kéo dai hon va
han ché kha nang khang khang sinh cta vi khuan.
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Hinh 3. Anh hwéng ctia néng dd ampicillin trong hat nano chitosan/tinh bt composite dén khang khuan E. coli

Két qua Hinh 3 ciing cho thay khi ampicillin dwoc bao géi trong hat nano tinh bt sé cho hiéu qué khang khuan E. coli
thdp hon ampicillin don va ampicillin trong hat nano chitosan/tinh bét composite. Nguyén nhan co thé 1a do hat
nano tinh bot (S100) mang dién tich -19,7 mV nén kha nang tiép can mang t& bao mang dién tich am kho hon.
Ngoai ra, cAu tric hat nano tinh bdt (S100) khi mang khang sinh ampicillin ¢6 hién twong dinh thanh chudi dan
dén kha nang xam nhap té& bao vi khuan sé bi han ché, dan dén hiéu qua khang khuén E. coli thap.

Anh hwéng cha thoi gian G dén kha ning khang khuan E. coli

Dé& nghién ctru hiéu qua khang khuan va kha nang e ché E. coli duroc thuc hién & néng d6 ampicillin 5,0 pg/mL
trong hat nano chitosan/tinh bét composite. Thi nghiém dwoc tién hanh véi 7 loai nano chitosan/tinh bot
composite va thoi gian U tlr 0 gi® t&i 48 gie» (Hinh 4). K&t qua hinh 4 cho thay t4t ca cac mau nano chitosan/tinh
boét composite C100; C1S1; C1S2; C1S3 va C2S1; C3S1 déu cho hiéu qua khang khuén cao 95,0-95,41% &
ndng d& ampicillin 5 pg/mL sau 12h G, cao hon khi chi cd ampicillin 1a 92,9%. Két qua ciing cho thay hiéu qua
khang khuén hat nano tinh bét (S100) mang ampicillin 1a 74,3%. Diéu quan trong la hiéu qué khang khuan cuta
cac hat nano chitosan/tinh bt tiép tuc duy tri én dinh sau 18h, 24h, 36h va 48h. Trong khi d6, mau ampicillin sé
gidm nhanh lién tuc sau thoi gian tir 12-48 h. Cu thé 1a tlr 92,9% & 12h, gidm xudng 90,97% & 18h. Didu nay
ching t6 c6 bidu hién vi khuan E. coli gia ting tinh khang thubc 1am cho hiéu qua cta ampicillin giam dan theo
th&i gian st dung (Hinh 4).

100
90
S 80
&
<
(o]
8 70
‘(2-
>
s 60
50
40
Oh 3h 6h 9h 12h 18h 24h 36h 48h
Thoi gian u
—&— C100 —@— (251 C3s1 —&— (151
C1S2 C1s3 —@— 5100 —&— Ampicillin

Hinh 4. Hiéu qua khang khudén E. coli ctia phirc hep nano chitosan/tinh bdt composite
mang khang sinh ampicillin & néng dé 5,0 pg/mL
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Li va ddng tac gia (2019) nghién ctru co ché khang thubc ampicillin ctia E. coli cho thay E. coli c6 thé: 1) cam trng
enzyme beta lactamse dé& phan giai lam mét hoat tinh ampicillin; 2) thay ddi protein target trén mang 3) thay déi
tinh thAm ctia mang véi khang sinh; 4) bom nguoc khang sinh ra ngoai mang té bao. Khi khang sinh ampicillin
dwoc boc trong hat nano chitosan/tinh bét composite c6 thé ngan can mot sé co ché dé khang khang sinh cua vi
khuén. Hat nano mang khang sinh co kich thwdc siéu nho va mang dién tich dwong 16n (+70 dén +90 mV) sé gia
tang qua trinh xam nhap cla thudc qua mang, can tr& co ché khang nhw thay déi tinh thdm, thay ddi protein
target va co ché bom ngwoc khang sinh ra ngoai. Ngoai ra, khi khang sinh dwoc nhét, bao géi trong hat nano
chitosan/tinh bdt composite sé can tré tiép xuc trwc tiép cla enzyme beta lactamase cla vi khuin dé phan giai
thudc ampicillin. Cling theo nghién cru cla Li va déng tac gia (2019) thi E. coli khi dwoc cdm (ng khang sinh
ampicillin & ndng d6 thap thi tinh khang sau do tang |én nhiéu Ian, gia tri MIC ban dau la 4,0 ug/mL sé tang én 32
pg/mL va tham chi 256 pg/mL.

KET LUAN

Hat nano chitosan/tinh bdt composite tao béng phwong phap sdy phun c6 dang hinh cau, ddng nhét va cau trac
4n dinh, kich thuéc hat trung binh tir 300-500 nm, tuy theo ty & gitra chitosan va tinh bét trong phirc hop
nanocomposite. Ty I& tinh bdt cang cao thi kich thwéc hat cang nhé. Ty 1€ thich hgp gilra chitosan va tinh bét 1a
1:1 ho&c 1:2. Hat nano chitosan/tinh bdt composite mang ampiciline ¢ hoat tinh khang khuén E. coli cao hon va
4n dinh hon so véi ampicillin tw do. T& cac két qua thu dwoc cho thay hat nano chitosan/tinh bt composite tao
bdng phuong phap say phun la vat liéu 6n dinh, tiém ning d& mang va phan phéi thuéc cho cac ng dung y
duwoc hoc.
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IMPROVING ANTI-BACTERIAL ACTIVITY OF Escherichia coli BY USING
NANO CHITOSAN/STARCH COMPOSITE LOADED AMPICILLIN

Nguyén Vinh Nghi', Nguyén Thi Huyén? Nguyén Anh Diing”
'Ninh Thuan Hospital, Phan Rang-Thap Cham City

%Institute of Biotechnology and Environment, Tay Nguyen University

SUMMARY

Chitosan/starch nanocomposite was prepared by spray drying method with different ratio of chitosan and starch.
The morphology of chitosan/starch nanoparticles was studied by SEM imaging. The results showed that the
chitosan/starch composite nanoparticles have a spherical shape, smooth surface, and stable structure.
Nanoparticle size distribution was ranged from 100-600 nm, average particle size of 300-400 nm that was
depended on the ratio between chitosan to starch. The higher the ratio of starch in the copolymer, the smaller the
particle size. Zeta potential of the nanoparticles was ranged from +70mV to +90mV. Chitosan/starch composite
nanoparticles were loaded with the ampicillin and tested for their ability to fight antibiotic-resistant E. coli. The
results showed that the antibacterial effectiveness of nanochitosan/starch carrying ampicillin against E. coli was
over 95%, higher than 92.1% when only using ampicillin at the same concentration of 5 micg/mL after 12h treatment.
Initial results show that chitosan/starch nanocomposite is a potential nanomaterial for antibiotic drug delivery.

Keywords: Ampicillin, antibiotics resistance, chitosan, E.coli, hanocomposite, starch.
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