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Tém tat

Bacteriocin |a cac polypeptide sinh hoc cé khad nang (rc ché nhiéu loai vi sinh vat khac nhau. Trong tw nhién,
nhiéu loai vi khudn cé thé sinh bacteriocin nhu tu cau coagulase 4m tinh (coagulase-negative Staphylococci:
CoNS). Pay 1a nhdm vi khudn thudng trd phd bién trén da va niém mac clia con ngudi. Chidng cé kha ndng san
sinh nhiéu hoat chat khang khuan nhu acid lactic, staphylococcin (mét loai bacteriocin) tao moi trwdng bat
lgi, tir d6 (e ché sy phét trién cla cac vi sinh vat gay bénh. Bai viét nham téng hop nhitng van dé lién quan
dén bacteriocin do cac vi khuin trong d6 tap trung nhédm do CoNS tiét ra. Nhiéu thanh tuyu gan day trong
nghién clru dic tinh khang khuan bacteriocin t&r CoNS trong dé cé staphylococcin d3 mé ra tiém ning (ng
dung trong y hoc, ddc biét 13 trong kiém soat nhiém khuan va thay thé khang sinh truyén théng. Tuy nhién,
van con nhiéu thach thirc can vuot qua dé hidu rd hon vé co ché hoat déng, an toan va hiéu qua cla cac
bacteriocin nay trudc khi ap dung rong rai.
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Summary

Bacteriocin are polypetides presenting bioactivity in inhibiting a wide ragne of microorganism. In nature,
various bacteria produce bacteriocins including coagulase-negative staphylococci (CoNS). They belong
to a group of bacteria living on human skin and mucous membranes. Particulary, CoNS produce different
types of antimicrobial substances, such as lactic acid and staphylococcin (a type of bacteriocin), creating an
unfavorable environment, thereby inhibiting the growth of pathogenic microorganisms. The present article
aims to highlight the issues related to bacteriocins produced by bacteria and particularly by CoNS. Recent
achievements demonstrate the potential application of bacteriocins such as staphylococcin to control the
pathogenic bacteria in medical sciences, especially in the control of opportunistic bacterial in human in order
to replace the antibiotic overuse. However, there is still a lot of barriers to overcome to better understanding
the mechanism, the safety evaluation and treatment efficiency before trial application.
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1. DAT VAN DE

Nhiéu loai vi khuan cé thé cu trd binh thuong
trén da ngudi khée manh, trong d6 Coagulase-
negative Staphylococci (CoNS) & nhém vi khuan
thuwong trd phé bién trén da va niém mac cla con
nguwdi [1]... Chung c6 khd ndng sdn sinh nhiéu hoat
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chat khang khudn nhu acid lactic, bacteriocin tao
moi trudng bat loi, tir d6 (e ché sy phat trién cla
cac vi sinh vat gay bénh. M3ac du chung thuong
duoc coi la vi khudn co hoi, nhiéu ching CoNS cé
kha ndng san xuat Bacteriocin - cac peptide khang
khuan cé kha ndng (rc ché hodc tiéu diét vi khuan
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khac. Bacteriocin tlr CoNS dang duwgc nghién ctru
rong rai nhd tiém nang (ng dung trong y hoc, dic
biét |a trong viéc kiém soat nhiém khuan va thay thé
khang sinh truyén théng.

Cac Coagulase-negative Staphylococci (CoNS)
thudng |a thanh phan cla hé vi sinh vat cu trd trén
da. Dac biét, ching cé kha ndng san xuat cac chat
khéng khuan, goi 13 bacteriocin, nham tc ché sy
phat trién cta cac chung vi khuan cé lién quan chit
ché vé loai hodc cung giéng Staphylococci. Do do,
cac bacteriocin do CoNS san xuat dwoc goi chung la
staphylococin. Nhitng staphylococin nay dugc xem la
&ng clr vién tiém nang trong diéu tri cac nhiém trung
do Staphylococcus aureus gay ra [2].

S. aqureus la mét tdc nhan gay bénh phd bién &
nguoi, lién quan dén nhiéu loai nhiém trung nhw
nhiém trung da va m6é mém, nhiém trung duong tiét
niéu (UTls), viem xwong tly xwong, viém mang nio,
ngd ddc thue pham, va nhiém trung huyét [3]. Bang
chud vy, S. aureus 1a nguyén nhan hang dau cla céac
bénh nhiém trung bénh vién, chiém khoang 30% cac
truong hop viém nodi tdm mac nhiém trung [1] va la
nguyén nhan phd bién tht hai cla viém phdi mac
phai tai bénh vién [4]. Mac du vay, S. aureus ciing
Id mét loai vi khudn ky sinh binh thuwdng trén co
thé ngudi, xuat hién & 20 - 30% ngudi khde manh,
thudng cu trd trén da, cac nép gap da, va niém mac
mii [5]. Khd ndng gdy bénh cla S. aureus dugc quyét
dinh b&i mét loat cac yéu td doc luc, bao gdm céc déc
td va men nhu enterotoxin, leucocidin, coagulase, va
hyaluronidase [6].

Nhiéu nghién ctru da phat hién ra rang cac loai
Staphylococci cé khd nang san xuat bacteriocin. Vi
du, chldng S. epidermidis BN280 san xuat Epicidin 280
[7], chiing S. epidermidis Tii3298 san xuat Epidermin
[8], chiing S. epidermidis 15X154 san xuat Epilancin
15X [9], va ching S. epidermidis K7 san xuat Epilancin
K7 [10]. Cac chung khac nhu S. gallinarum F16/P57
Tii3298 sdn xuat Gallidermin [11], S. hominis MBBL2—
9 san xuat Hominicin [12], S. hyicus 3682 sdn xuat
Hyicin 3682 [13], va S. capitis APC2923 san xuat Nisin
J [2, 14]. Ngoai ra, chlng S. epidermidis 5 san xuat
bacteriocin Pep5 [15], ching S. hyicus 4244 san xuat
Hyicin 4244 [16], va chdng S. pseudintermedius san
xudt BacSp222 [17]. Cac chdng khac nhu S. capitis
CITO60 san xuat Capidermicin [18], S. epidermidis 224
san xuat Epidermicin NI101 [19], va S. simulans biovar
Staphylolyticus ATCC1362 san xuat Lysostaphin [15].

Gan day, nghién clru ciia Mathur et al. (2020) [20]
da phan lap va mo td dic tinh cda mét bacteriocin
tlr S. epidermidis, mét ching CoNS phd bién.
Bacteriocin nay cé phé khang khuin rong, (rc ché
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ca vi khuidn Gram duwong va Gram am. Nghién ctu
cla Silva et al. (2021) [21] cling danh gia kha nang
san xuat bacteriocin cla cdc chdng CoNS tir da ngudi
khoe manh, cho thdy nhiéu ching cé kha nang san
xuat bacteriocin v&i hoat tinh khang khudn manh.
Nhitng phat hién ndy mé& ra tiém ndng (rng dung cac
staphylococin trong viéc kiém soat cac bénh nhiém
trung do Staphylococcus aureus va cac vi khuin
khang thudc khac. Bai tdng quan nham téng hop cac
ndi dung vé &rng dung, hiéu qua &ng dung, nhirng
thach thire khi irng dung céc bacteriocin néi chung va
tap trung nhiéu nhat vao cac bacteriocin do CoNS tiét
ra cling nhu cdng nghé san xuat bacteriocin dé cé co
s& dit lieu nham ng dung hiéu qua hon bacteriocin
trong doi séng.

2. 'NG DUNG CUA BACTERIOCIN DO CAC
CoNS SINH RA (Staphylococcin)

Cling giéng nhu nhiéu bacteriocin do cac loai
vi khuan khdac san xuat ra, cac bacteriocin do CoNS
san xuat (hay con goi la staphylococcin) cé thé (ng
dung trong cdng nghé bao quan thyc pham, trong
nudi tréng thuy san, chdn nudi... Trong nhitng ndm
gan day, tm quan trong cta hé vi sinh vat ty nhién
ddi vdi stre khde va bénh tat d3 dugc chi y. Vi vy,
viéc tim kiém céc phwong phép diéu trj thay thé cho
cac bénh nhiém trung do S. aureus dac biét la cac
chliing MRSA 1a m6t wu tién strc khoe cdng ddng trén
toan thé gidi [2, 22]. Pac biét, cdc nghién ctru quan
tdm dén hé vi sinh vat trén da ngudi khde manh binh
thuwdong cd thé giup diéu chinh tinh trang viém va
giup ngan chan sy xdm nhap va xdm nhap cua céac
sinh vat c6 kha ndng gay bénh [23, 24]. Sy xuat hién
ngay cang nhiéu céc ching S. aureus khang thudc
lam cho viéc diéu trj nhiém trung S. aureus trd thanh
mot thach thirc 1am sang, dic biét nhiéu ching biéu
hién khang methicillin (MRSA) hodc da khang thuéc
(MDR) [3].

Nhiéu nghién clru d3 chirng minh staphylococin
c6 tiém nang to I&n trong tao céc sdn pham thudc,
my pham hd tro diéu tri bénh ngoai da do S. aureus
gay ra nhu mun tring ca, nhiém trung da...nén st
dung san phadm cé staphylococin s& cé tac dung trc
ch& hodc loai trir S. aureus nén s& giup diéu tri bénh
mun triing ca hay mot s6 nhiém trung da...[22]. Bén
canh d¢, staphylococin ciing dwoc b6 sung trong
céc thudc ho tro diéu tri cdc bénh nhiém trung do
S. aureus, trong dé staphylococin cé thé duoc st
dung nhu mét chat thay thé cho cac chat khang
khuan trong viéc phong ngira hodc diéu tri nhiém
trung do vi khuan [2, 22, 25]. Nghién ctru gan day
cla Gagliano va cong su (2023) da dé xuat st dung
cacteriocin tir CoNS nhu mot chat bdo quan sinh hoc
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trong cac san pham y t& va dwoc pham [26].

Cac chung S. aureus khang methicillin hién nay
dang |3 thach thirc trong céc co s& kham chira bénh
do d3c tinh khang nhiéu loai khdng sinh théng dung.
Vi vay, sir dung staphylococin thay thé cho khéng
sinh la mét gidi phap dugc hudng dén. Nghién
clru cla Pérez-lbarreche et al (2022) d3 st dung
Bacteriocin tlr CONS dé kiém soat nhiém khuan
bénh vién, dac biét la cac chang khéng khang sinh
nhu S. aureus khang methicillin [27]. Cac tac gia
nhan thay cac bacteriocin cd thé &rc ché céc chlng vi
khuan dich théng qua mét s6 co ché, cd kim ham sy
sinh trwdng va phat trién cda vi khudn dong thoi tc
ch& hoan toan nhém vi khudn gy bénh [2]. Chang
vi khuan S. capitis APC2923 c6 kha ning sinh téng
hop mét loai bacteriocin cé cdu truc twong déng
v&i nisin lantibiotic c6 tén goi la nisin J. Nisin J c
ché& cac loai vi khuan tu cau, bao gdbm ca S. aureus
[14]. Mot loai bacteriocin khac cd tén la hyicin 4244
duoc san xuat bai S. hyicus 4244 d3 dwoc ching
minh I3 cé hoat tinh (rc ché chéng lai cac loai tu
cau khéc [16]. Bacteriocin nay trc ché mudi chdng S.
aureus trén lam sang tir ngudi va gia suc, va chirng
minh hiéu qua chéng lai cdc ching MRSA va MDR.
Hyicin 4244 cling cho thdy tiém nang nhu mot chat
(rc ché hinh thanh véch té€ bao cuta S. aureus. Nhiéu
CoNS khac cling cé kha néng tao ra staphylococcin
va mét s8 loai d3 dugc chirng minh 13 ¢ tac dung
trc ché S. qureus khi€n cdc CoNS nay d3 trd thanh
rng ct vién day hira hen cho cac nghién clru sau
hon.

o] nhitng nghién clru khac, mot bacteriocin
duwoc san xuat bdi S. epidermidis 1a Pep5 cd thé lién
két vdi cac acid lipoteichoic tich dién am, bat dau
qué trinh tw phan hay té& bao dich do giai phong va
kich hoat cac enzym thdy phan thanh t& bao [24].
Pep5 cling (rc ché mét chidng khang mupirocin [28].
Céc nghién ctru sdu hon cho thdy Pep5 (rc ché€ 63%
trong s6 165 chling S. aureus phan |ap tir cac truong
hop viém vi bo & Nam My [29]. Hyicin 3682 tir S.
Hyicus d3 (rc ché& 15 trong s6 16 ching S. aureus thir
nghiém [9]. Hominicin tir S. hominis thé hién hoat
tinh manh chéng lai nhiéu chldng bao gbm S. aureus
ATCC 25923, MRSA ATCC 11435 va S. aureus CCARM
3501 dé khang trung gian v&i vancomycin (VISA) [30].
BacCh91, duwogc san xuat bdi S. aureus CH91, (rc ché&
b6n chlng thir nghiém cta S. aureus (ATCC 25293,
Newman, M-122 va RN4220) [31]. Gallidermin, duoc
phan lap tir S.s gallinarum lién quan dén gia cam,
da duoc chirng minh 1a cd kha nang diét khuan d6i
v@i cd MRSA va S. aureus nhay cdm véi methicillin
(MSSA). Gallidermin con cé kha nidng (c ché su
hinh thanh mang sinh hoc clia S. aureus SA113 [11].

BacSp222 la mdt staphylococcin dwoc sdn xuat bai
S. pseudintermedius da (rc ch& b&n ching S. aureus
thd& nghiém, bao gdbm MRSA va S. aureus CH91 [32].

Nhu vay, céc bacteriocin tlr CoNS cé thé hoat
doéng théng qua cac co ché& chinh bao gdm: (1) Pha
v& mang té& bao gay thing mang té& bao vi khuan dich,
dan dén mat can bing ion va chét t& bao; (2) Uc ché
téng hop DNA hodc protein, tir d6 can thiép vao qud
trinh sinh téng hop cla vi khuin dich; (3) Tao phurc
hop véi cac phan tir dich nhdm ngdn chdn hoat dong
cla cac enzyme hodc protein quan trong.

VGi (ng dung to 1&n cla nhom bacteriocin tir
CON, mot s8 nghién cru da dwoc thuc hién nham
cai thién hiéu qua cla sinh téng hop bacteriocin nhu
nghién clru clla Wang et al (2022) d@ xuat s dung
céng nghé sinh hoc dé t8i wu héa san xuat bacteriocin
tlr CoNS, bao gdbm ca viéc bién d&i gen dé ting cudng
hoat tinh khdng khuan [33]. Nghién ctru cla Lee et al
(2023) nghién ctru k&t hop bacteriocin tlr CoNS v&i
cac hop chat khang khuan khac dé tao ra hiéu tng
céng hudng, nang cao hiéu qua diéu trj [34].

3. THACH THUC KHI UNG DUNG CUA
BACTERIOCIN VA HUONG NGHIEN CU'U TUO'NG LAI

3.1. Boc tinh va an toan

M3c du bacteriocin ¢é nhiéu tiém ndng trong &rng
dung kiém soét vi khudn gy bénh, mot trong nhung
thach thirc hién nay dé la danh gid sy an toan cla
bacteriocin ddc biét |a déc tinh va kha nang gy phan
&ng mién dich cla bacteriocin. Danh gia doc tinh va
kha nang gay phan trng mién dich clia bacteriocin 13
mot budc quan trong trong qua trinh phat trién céc
ng dung 1am sang va thyc pham cda chang [35].
Hién nay, c6 nhiéu mé hinh dé thir nghiém déc tinh
cla bacteriocin, chll yéu bao gém: (1) th& nghiém in
vitro: Panh gia tdc dong cua bacteriocin l1én cac dong
t& bao nguoi (vi dy: t€ baobiéu mo, t& bao mién dich)
dé xac dinh doc tinh té bao. Cac thir nghiém nhu
MTT assay, LDH assay, hodc do lwong sy giai phong
cytokine cé thé duogc sir dung [35, 36]; thi¥ nghiém
in vivo: St dung md hinh déng vat (vi du: chudt) dé
danh giad déc tinh cdp tinh va man tinh. Cac chi s6
nhu ty 1& séng soét, trong lvong co thé, chirc ndng
gan than, va mo bénh hoc duoc theo doéi [37]; ddnh
gid déc tinh trén mé hinh rudt: Bacteriocin cé thé
anh huwdng dén hé vi sinh vat dudng rudt, do d6 can
ddanh gid tdc dong Ién hé vi sinh vat va tinh toan ven
clia niém mac rudt [38].

Bén canh cac phuong phap trén, bacteriocin cé
thé dugc danh gid thong qua do lwdng cac yéu t6
mién dich ctia co thé nhu néng do cac cytokine nhuw
IL-6, TNF-a, IL-10, va IFN-y trong huyét thanh hodc
dich nudi cay té& bao [39, 40]; hodc thdng qua phan
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&ng mién dich qua trung gian t& bao v&i sy kich
hoat cac t& bao mién dich nhw dai thuc bao, té& bao
T, va t€ bao B théng qua céc thir nghiém nhu flow
cytometry hodc ELISA [41]; hay phan (ng di ng
bang cach do nong do6 IgE va cac dau hiéu di ng
khac trong md hinh déng vat hodc té bao nguoi [42].
Bacteriocin ciing can dwoc danh gia tinh 6n dinh va
phan hdy dudi tac dung cta diéu kién khac nghiét
nhuv pH, nhiét do, va enzyme tiéu héa dé dam bao
an toan khi sir dung [43]; Kha ndng tao ra cong dong
vi sinh vat d6i khang bacteriocin va tinh d§c hiéu cla
bacteriocin |&n nhém vi khuan cé lgi cling can duoc
danh gia [44].

Tom lai, danh gia déc tinh va kha nang gay phan
¢rng mién dich clia bacteriocin la bwdc quan trong dé
dam bao tinh an toan va hiéu qua cla ching trong
cac ng dung y té& va thuc phdm. Cac phuwong phap
danh gia can dugc thyce hién cd in vitro va in vivo, két
hop v&i cac cdng cu phan tich hién dai dé dua ra két
luan chinh xac.

3.2. Hiéu qua rng dung cac bacteriocin trong
diéu kién thuc té

Nhin chung, nhiéu nghién ctru vé hiéu qua cua
bacteriocin trong cac mo6 hinh dong vat va lam sang
cho thdy bacteriocin c¢é tiém nang Ién trong viéc
kiém soat vi khuan gdy bénh va &ng dung trong y
hoc, thwc phdm va néng nghiép. Mot s6 rng dung
dién hinh cua bacteriocin bao gém: (1) ¢ng dung
trong diéu tri nhiém khudn dwong rudt: Bacteriocin
nhv nisin va pediocin d3 duwoc chirng minh la c6
hiéu qua trong viéc gidm thiéu sy phat trién cla
vi khudn giy bénh nhuv Listeria monocytogenes
va Clostridium difficile trong cac md hinh chudt.
Nghién ciru cho thay viéc sir dung bacteriocin cé
thé lam giam dang k& tai lwong vi khuin va cai
thién tinh trang viém nhiém [45]; (2) tng dung
trong diéu tri nhiém khudén da: Céc nghién cru trén
md hinh chudt bi nhiém Staphylococcus aureus
khdng methicillin (MRSA) cho thdy bacteriocin
nhu lantibiotics c6 kha ning tiéu diét vi khuan va
thic day qua trinh lanh vét thuwong [46]; (3) ¢ng
dung trong diéu tri nhiém khudn Helicobacter
pylori: Mot s6 nghién ciru |1dm sang d3 chi ra rang
bacteriocin nhu nisin cé thé (rc ché sy phat trién
cta H. pylori trong da day, ho tro diéu tri viem loét
da day va ung thu da day [47]; (4) ¢ng dung trong
phong ngira nhiém khuén bénh vién: Bacteriocin d3
duoc th&r nghiém trong cdc méi trudng bénh vién
dé kiém soat su lay lan cla vi khuan khang thuéc
nhu Enterococcus faecium khang vancomycin (VRE)
va Pseudomonas aeruginosa [48]. B6 sung thém 1
hodc vai y lién quan dén Staphylococcin.

Co ché hoat ddng cla bacteriocin hoat déng

[12

bang cach gay rdi loan chitc ning mang t& bao vi
khuan, dan dé&n sy mat can bang ion va lam chét
t& bdo. Chung cé phé khang khuan rong va it gay ra
khang thu6c so véi khang sinh truyén théng [49].
Mac du cé tiém nang 1&n, viéc (rng dung bacteriocin
trong 1am sang van gdp phai mot s6 thach thic nhw
dd 6n dinh thap, kha niang dung nap va chi phi san
xuat cao [44]. Nhu vdy, bacteriocin cé tiém nang
I&n trong viéc thay thé hodc b8 sung cho khéng sinh
truyén théng, dac biét trong bdi canh khang khang
sinh ngay cang gia ting. Tuy nhién, cdn thém nhiéu
nghién cru 1am sang va cai tién cdng nghé dé tdi wu
hda hiéu qua va do an toan clta chung.

3.3. Cong nghé san xuat bacteriocin

Phat trién cdc phuong phédp san xuat bacteriocin
quy m6 I&n véi chi phi thap 1a mot thach thic 1dn,
nhung cling |3 yéu t6 quan trong dé (rng dung rong
rdi ching trong cong nghiép thuc phim, y té€ va
nong nghiép.

Mét cdng nghé truyén thdng thudong duoc
str dung d6 13 Iya chon ching vi khuan san xuat
bacteriocin hiéu qua nhuw cdc chldng vi khuan
lactic (LAB) nhw Lactococcus lactis, Lactobacillus
plantarum, hodc Pediococcus acidilactici cé kha
nang san xuat bacteriocin cao [50]. Sau d6, diéu kién
nudi cdy dwoc t8i wu hoa (thanh phan dinh dudng,
pH, nhiét do,...) dé ting nang suat bacteriocin. Sy
b6 sung cac thanh phan dinh du&ng nhu glucose,
yeast extract, hodc peptone cé thé cai thién san
lwong [51]. Ngoai ra, ki thuat nudi cdy vi sinh trong
cac hé lén men cling dugc quan tdm trong d6 st
dung cong nghé Ién men lién tuc thay cho Ién men
theo mé dé duy tri 6n dinh ndng dd bacteriocin va
giam chi phi san xuat [52]. B6 sung thém nghién ctru
vé (rng dung Staphylococcin.

Dé ting cudng san xuat bacteriocin thi cdng nghé
sinh hoc cling dugc ap dung. Gan day gen m3 hod
bacteriocin dwgc tao dong va biéu hién trong céc
hé théng té€ bao vat chu khic nhau nhu Escherichia
coli, Pichia pastoris, hodc Bacillus subtilis dé san
xuat bacteriocin véi ndng suat cao [53, 54]. Gen m3
hod bacteriocin c6 thé dwgc t6i wu trinh tu s dung
cac thuat toan tin sinh hoc hay dp dung ky thuat
chinh slra gene. Nh& d6, chling tai t& hop cé thé san
xuat bacteriocin vdi hiéu qua va 6n dinh cao [44].

Bacteriocin tir mdi trudng |én men cé thé duoc
thu hdi théng qua két tia ammonium sulfate hodc
ethanol [55]. B&n canh d6, bacteriocin ciling cé thé
tinh ché& sir dung cdng nghé siéu hoc (ultrafiltration)
hodc loc nano (nanofiltration) véi hiéu qua cao [6].
Bacteriocin sau thu hodi cé thé dugc bao quan &
dang b6t sir dung cdng nghé sdy phun [48]. Ngoai
ra cong nghé vi bao (microencapsulation) ciling
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duogc ap dung dé bao vé bacteriocin khéi cac diéu
kién bat Igi (pH, enzyme) bang cach déng géi trong
cac vat liéu nhu alginate hoac chitosan [56]. Nhin
chung, quy trinh san xuat céng nghiép: Can tuan thu
cac quy dinh vé an toan thuyc pham va dwoc pham
(vi du: FDA, EFSA) d& dam bao chat lugng san phdm
[43].

Tém lai, phét trién cac phwong phap san xuéat
bacteriocin quy md |&n véi chi phi thap doi hoi sy
két hop gilta t8i wu hda quy trinh |&n men, cong
nghé tai t6 hop, va cdc phuong phdp tach chiét
hiéu qud. Viéc tan dung phu phdm céng nghiép va
ap dung céng nghé bao ché tién tién cling gdp phan
gidm chi phi va tang tinh kha thi thuwong mai.

4. KET LUAN

Cac nghién ctru vé bacteriocin ndi chung va céc
bacteriocin cia CoNS dang m& ra nhirng trién vong
ma&i trong viéc ing dung chuing vao cham sdc suc
khoe va cong nghiép thuc pham. Tuy nhién, van con
nhiéu thach thirc, cadn thém nhiéu nghién ciru dé
hi€u r& hon vé co ché& hoat déng, an toan va hiéu qua
clia cac bacteriocin nay truwdc khi ap dung réng rai.

LO1 CAM ON

Nghién clru nay 13 két qua cta Dé tai Khoa hoc
va Cong nghé cap BO, ma sé B2023-DHH-09. Chling
t6i xin chan thanh cdm on sy dong gép quy bau cla
toan thé cac thanh vién trong nhdm nghién clru va
su hd tro tan tinh cla Khoa Khoa hoc va Céng nghé,
Pai hoc Hué.
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