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Tém tit: Tao phé la thue pham dwong pho phé bién tai Ha Noi, dwoc tiéu thu truc tiép
khéng qua gia nhiét lai, qua dé c6 thé tao nguy co phoi nhiém triee tiép véi vi khuan khing
khdng sinh (KKS). Trong nghién civu nay, ti 1é vi khudn KKS va kiéu hinh da khdng thuéc
(MDR) ciia 20 chiing vi khudn phdn ldp tir 5 mau tao phé thu tai 5 dia diém néi thanh Ha Nji
trong giai doan thang 1-4/2026 da duwoc danh gid. Két qua cho thdy ca 5 mau dwoc khado sdt
déu virot gioi han QCVN 8-3:2012/BYT vé 6 nhiém vi sinh vit trong thuc phcfm tir 2,6 dén
5,2 lan va ti 1é vi khuan KKS trung binh dat 5,8%. Hai muoi ching KKS véi hinh thdi khac
nhau da dwoc phan ldp va danh gia tinh nhay cam khdang sinh bang phwong phép Kirby-
Bauer véi 6 khdng sinh thugc 5 nhém cho két qua 17/20 ching MDR va mét ching khdang véi
toan b 6 khdng sinh thir nghiém.. Ti 1¢ khdng tetracycline va ciprofloxacin lan leot la 100%
va 95%, khdng ertapenem chiém 25%. Pinh danh MALDI-TOF MS cho két qua cdc ching
MDR thuoc loai Enterobacter spp. (E. cloacae, E. hormaechei, E. roggenkampii), Klebsiella
pneumoniae, Escherichia coli va Comamonas aquatica. Két qua bude dau cung cap dir liéu
vé suw xudt hién cia cdc vi khuan MDR trong tdo phé dwong phé tai Ha Néi. Mdc dit quy mé
mau con han ché, cac phat hién nay cho thdy can thiét ting cieong kiém sodt vé sinh trong san
xudt va kinh doanh tao phé dwong phé, dong thoi cung cdp co sé khoa hoc cho cdc nghién
civu gidm sat KKS trong thwe pham dwong phé theo dinh huwéng Mot Sirc khée - One Health.

Tir khéa: da khing thuéc, tao phd, thwe pham dwong phé, vi khudn khdng khang sinh

I. Pit vin dé hang du, doi hoi hanh dong phdi hop lién
Theo Té chirc Y t& Thé gisi (WHO), nganh theo cach tiép can “Mot Strc khoe”
khang khang sinh (KKS) la mot trong (One Health), bao gdbm y té, thu y, an toan
nhimg méi de doa y té cong cong toan cau thuc phdm va moi trudng (FAO, 2022).

"'"Truong Pai hoc Mo Ha Noi, Ha Noi, Viét Nam
2 Truong Pai hoc Khoa hoc va Cong nghé Ha No§i, Vién Han 1am Khoa hoc va Cong nghé Viét Nam,
Ha Noi, Viét Nam



Thyc pham dudng phd (TPPP), do it qua
ché bién va thuong duoc tidu thu khong
qua niu nudng thém, duoc xem 13 con
duong phoi nhiém tiém ning véi vi khuan
KKS toi cong dong (Onohuean va cong
su, 2025). Trong mot téng quan gan day,
Fusaro dé téng hop 17 nghién ctru cong bd
trong giai doan 2015-2024, cho thiy ti 1&
vi khuan KKS phan lap tir TPDP dao dong
rat rong gitra cac qudc gia (khoang 5,2-
70,8%), véi mic khang cao dugc ghi nhan
d6i v6i mot sd khang sinh phd bién nhu
ampicillin, ceftriaxone va tetracycline,
phan anh tinh déac thu theo dia phuong va
loai thuc phém, va cho théy su can thiét
cua dir li¢u riéng cho ting nhom TPDP tai
tung khu vuc (Fusaro va cong su, 2024).

Tao phd (dau phu non dung lam moén
trang mi€ng, dugc dong tu béing thach cao
thyc pham hodc glucono-3-lactone) 1a
TPDP truyén théng phé bién tai Ha Noi,
dugc tidu thy truc tiép khong qua gia nhiét
lai. La san pham d4u nanh c¢6 ham luong
nudc cao, protein doi dao va pH gan trung
tinh, tao phd tao diéu kién thuan loi cho
su phat trién ctia nhiéu nhom vi khuén di
dudng, bao gém c4c mam bénh co hoi nhu
Escherichia coli, Salmonella va Bacillus
cereus (Fouad & Hegeman, 1993; Park
va cong sy, 2022). Viéc bay ban ¢ nhiét
d6 phong trong nhiéu gid co thé 1am ting
thém tai lwong vi khuan tich ity trong san
phém, mac du mac do anh huong cu thé
trong diéu kién thuc té tai Ha Noi chua
duoc dinh luong. Nguén nudc su dung
trong san xudt va pha nudc duong dugc
xem la diém kiém soat vi sinh quan trong
d6i voi co so san xuat dau phu quy mo nhoé
(Fouad & Hegeman, 1993), song chua c6
dit liéu giam sat dinh ky duoc cong bd cho
loai TPDP nay tai Ha Noi.
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Tai Viét Nam, céc nghién cuu vé
KKS va kiéu hinh da khang thuéc (MDR)
trong TPDP an lién noi chung con han ché,
va cho dén nay chua c6 cong bd nao tai Ha
Noi danh gia dong thoi tong sd vi khuan
hiéu khi, ti 1¢ vi khuan KKS va kiéu hinh
MDR trong tio ph¢ thu thap tir nhidu dia
diém khac nhau. Do tao phé 1a san phdm
dau nanh khong qua Ién men vi sinh vat cé
chu dich va dugc bay ban trong diéu kién
hiéu khi & nhiét d6 phong, tong sb vi khuan
hiéu khi dugc chon 1am chi tiéu dinh lugng
chinh, vira phan &nh thyc trang 6 nhiém vi
sinh ciia san phdm, vira cho phép so sanh
tryc tiép voi ngudng quy dinh trong QCVN
8-3:2012/BYTN. Nghién ciru nay nham:
(1) cung cap dit lidu ban dau vé tong so vi
khuan hiéu khi va ti 1 vi khuan KKS trong
tao phd tai 5 dia diém noi thanh Ha Noi;(2)
xéc dinh kiéu hinh KKS va ti 16 MDR trong
cac chung phan lap dugc; va (3) dinh danh
mot s6 ching tiéu biéu bang dé cung cép
thong tin ban dau vé thanh phan loai vi
khuan KKS trong tio phd ban 1é tai Ha Noi.

II. Vat liéu va phwong phap
nghién ciru

2.1. Thu thip mdu

Nim mau tio phd (mdt mau/dia
diém) duoc thu tai diém ban ngau nhién &
nam dia diém noi thanh Ha Noi trong giai
doan thang 1-4/2026. Mdi mau duoc thu
trong tii vo trung, bao quan ¢ 4-10°C va
phén tich trong vong 24 gio theo TCVN
11923:2017 (ISO/TS 17728:2015). Mbi
thi nghiém duoc lap lai it nhat ba lan tir
cuing mot mau.

2.2. Pinh lwong vi khudn hiéu khi
t(fng sé va phén lgp vi khuin KKS

Téng s6 vikhuan hiéukhi va vikhuan
khang khang sinh (KKS) dugc dinh lugng
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va phan 1ap trén moi truong TSA (Nam va
cong sy, 2022). Mot gam mau duoc déng
nhat trong 9 mL dung dich NaCl 0,9% v
tring bang thiét bi Stomacher (Seward,
Anh), sau d6 pha lodng thap phan dén
noéng d6 10, 100uL dich pha lodng thich
hop dugc cdy trai 1én: (i) moi truong TSA
(Tryptic Soy Agar) bd sung nystatin 100
mg/L dé dinh lugng tong s vi khuan hiéu
khi; va (ii) TSA + nystatin bd sung lan
lugt ciprofloxacin 5 mg/L, tetracycline 10
mg/L hodc vancomycin 20 mg/L dé phan
lap vi khuén KKS. Tét cé cac dia duge i &
37°C trong 24 gio.

Téng s vi khuan hiéu khi (CFU/g)
duoc tinh tir s6 khuan lac dém duogc trong
khoang hop 1¢ 30-300 khuén lac/dia, c6
tinh dén hé sb pha lodng, thé tich cdy va
khéi luong mau ban dau. Ti 1& vi khudn
KKS (%) dugc tinh bang ti s6 giita mat
d6 vi khuan KKS va tong sb vi khuin
hiéu khi nhan 100. Ti 1& vi khuan KKS va
téng vi khuan hiéu khi trong cac mau khac
nhau dugc phan tich bﬁng ANOVA, két
hop kiém dinh hau nghiém Tukey HSD
(Tukey’s Honestly Significant Difference)
trén RStudio 4.3.0 dé xac dinh su khac
biét co ¥ nghia thong ké giita cac nhom.
Su khéc biét duge xem 13 ¢6 y nghia thong
ké khi p < 0,05. Cac khuén lac c6 hinh thai
khac nhau dugc thu nhan dé thyc hién céac
budc phan tich tiép theo.

2.3. Thir nghiém nhay cam khang
sinh (antibiotic susceptibility testing-AST)

Thu nghiém tinh nhay cam KS
(antibiotic susceptibility testing - AST)
duogc thyc hi¢n trén 20 chung dugc chon &
2.2, theo phuong phéap khuéch tan khoanh
gidy Kirby-Bauer trén méi truong Mueller-
Hinton Agar (MHA, HiMedia, An Do),
tuan theo tiéu chudn CLSI M 100 (Clinical

and Laboratory Standards Institute, 2023).
Bo khoanh gidy khang sinh (Oxoid, Anh)
gém sau loai, dai dién cho nam nhom
khang sinh: colistin 25 pg (CO25) va
colistin 10 pg (COL10) thudéc nhém
polymyxin; ciprofloxacin 5 pg (CIPS)
thudc nhom fluoroquinolone; tetracycline
30 pg (TET30) thudc nhéom tetracycline;
trimethoprim/sulfamethoxazole 25
png (TS25) thudoc nhém sulfonamide/
diaminopyrimidine; va ertapenem 10 pg
(ETP10) thuoc nhom carbapenem. Sau khi
1, duong kinh vong e ché duogc do va két
qua phan loai thanh nhay cam (S), trung
gian (I) hoac khang (R) theo breakpoint
tuong ung cua CLSI.

Tiéu chi MDR dugc ap dung theo
dinh nghia ctia Magiorakos (2012), diéu
chinh cho panel khang sinh str dung trong
nghién ctru: mot ching dugc xac dinh la
MDR khi khang (R) vdi it nhat mot khang
sinh dai dién trong tung nhom, & tur ba
nhom tré 1én trong tong s6 nim nhom duoc
khao sat (Magiorakos va cong su, 2012).

2.4. Dinh danh MALDI-TOF MS

Sau ching c¢6 két qua khang nhiéu
loai KS nhat duogc lya chon tir 19 ching
KKS dé dinh danh bang phuong phap kh6i
phé6 MALDI-TOF MS (Matrix-Assisted
Laser Desorption/Ionization Time-of-
Flight Mass Spectrometry) trén hé thong
Bruker Microflex LT (Bruker Daltonics,
Puc), st dung phin mém phan tich
BioTyper 3.0. Tiéu chi lya chon uu tién
cac ching c6 phd khang rong nhit theo
két qua AST va cac ching phén 1ap tai dia
diém ghi nhén ti 16 MDR cao. Sinh khdi vi
khuén sau 24 gio nudi cay trén moi truong
BHI ¢ 37°C duogc xt ly theo phuong phap
phét truc tiép (direct-smear) theo huéng
dan cua nha san xuat.



Két qua duoc dién giai theo thang
diém cua Seng (2009): diém sb > 2,0
tvong tng dinh danh tin cay ¢ cap loai;
1,70-1,99 & cép chi; va < 1,70 khong du
co so két ludn. Chang Escherichia coli
ATCC 25922 duoc st dung lam ddi chimg
noi (internal control) trong mdi lan phéan
tich (Seng va cong su, 2009).

II1. Két qua va thao luin

3.1. Tong sé vi khudn hiéu khi va ti

16 vi khuin KKS trong cdc mdu tao phé

T4t ca ndm mau tao phd déu vuot
giéi han tong sd vi khuan hiéu khi theo
QCVN 8-3:2012/BYT (<5,0 x 10°CFU/g),
v6i muc vuot tir 2,6 dén 5,2 1an (Bang 1).
Tong s6 vi khuan hiéu khi dao dong tur
(1,3 + 1,2) x 105 CFU/g (Ha Noi 5) dén
(2,6 £0,8) x 10° CFU/g (Ha Nai 1), véi
trung binh toan b dat 1,9 x 10¢ CFU/g. Ti
1¢ vi khuan KKS dao dong tir 5,0 + 2,4%
(Ha Noi 1) d&én 6,1 + 4,9% (Ha Noi 3),
voi trung binh 5,8%. Phan tich ANOVA
két hop kiém dinh hau nghiém Tukey
HSD cho thdy sy khac biét vé ca tong sd
vi khuén hiéu khi va ti 1€ vi khuan KKS
gitta ndm dia diém déu khong c6 y nghia
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thdng ké (p > 0,05, n = 3), cho thiy muc
d6 6 nhiém vi sinh twong d6i dong déu
giita cac dia diém trong pham vi nghién
ciu nay. Muc tai lugng ghi nhan tuong
ddng vai cac két qua trén TPDP an lién tai
mot s6 qudc gia chau A va chau Phi khi
khong duogc kiém soat nhiét do trong qua
trinh bay ban (Fusaro va cong su, 2024;
Onohuean va cong su, 2025).

Diéu dang luu ¥ 13, tong s vi khudn
hiéu khi va ti 1& vi khuan KKS khong bién
thién theo cung chiéu giita cac dia diém:
Ha Noi 1 c6 tong s6 vi khuan hiéu khi
cao nhat nhung ti 18 KKS thap nhat, trong
khi Ha Noi 3 c6 két qua ngugc lai. Hién
tugng nay phu hgp véi quan sat trong mot
s6 nghién ctru vé vi khuan moéi trudng va
thuc phém, réing ti 18 vi khuan KKS phu
thudc vao lich sir phoi nhiém véi khang
sinh tai ngudn gdc vi khuan hon 14 tong tai
lugng vi sinh vat (Larsson & Flach, 2022).
Két qua nay goi ¥ rang viéc két hop danh
gia tong s6 vi khuan hiéu khi va ti 18 vi
khudn KKS c6 thé cung cap thong tin bo
sung co gia tri trong cac nghién ciru vé an
toan vi sinh & TPDP.

Bang 1. Tai luong vi khuan di dudng tong va ti 1& vi khuan KKS trong miu tao phd tir
nim dia diém noi thanh Ha Noi

Dia diém thu mau :;)él:lgksl(:i‘;lcl;hll;/agl)l Tlll(‘;lzé l(((l);)u)an Sl%;l:;::fclz:;a)n Vuot QCVN
Ha Noi 1 2,6* (£ 0,8) x 10° 5,00+£2.4 7 X
Ha Noi 2 1,74 (£ 0,6) x 10° 5,9+3.8 3 X
Ha No¢i 3 1,8 (£ 0,4) x 10° 6,12 +4,9 3 X
Ha Noi 4 2,00 (£0,5) x 10¢ 6,00+2,3 4 X
Ha Noi 5 1,32 (£ 1,2) x 10° 5,8+3,7 3 X
Trung binh / Tong 1,9 x 106 5,8 20 5/5 mau vugt (100%)

KKS: Khing khéng sinh; QCVN: giGi han <5,0%10° CFU/g theo QCVN 8-3:2012/BYT. Céc gid tri dwoc biéu
thi dudi dang trung binh + d¢ léch chuan (n = 3). Cac gid tri trong cung mgt cot mang cung chit cai thuong
khong co su khac biét co y nghia thong ké (p > 0,05, ANOVA két hop kiem dinh Tukey HSD).
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3.2. Kiéu hinh khéing khdng sinh
(KKS) va ti I¢ MDR theo dia diém

Dua trén hinh thai khuén lac, 20
chung KKS duogc Iya chon tir tao phd

va dugc danh gia tinh nhay cam KS, két
qua cho thiy 17 chung (85%) 1a MDR va
1 ching khang toan by 6 KS thir nghiém
(Bang 2).

Béng 2. Ti 1¢ MDR, PDR va ti 1¢ khang timg khang sinh (%) ctia 20 chung vi khuan KKS
tir tdo phé theo dia diém thu mau

Yy S6 | So6ching | TET30R | CIP5 | TS25 R|ETP10 R| Colistin R
§ ching | MDR (%) | (%) | R(%)| (%) (%) (%)
Ha Ni 1 7 5(714) 100 86 86 0 0
Ha Noi 2 3 2 (66,7) 100 100 | 67 0 0
Ha Noi 3 3| 3(100,0) 100 100 | 100 0 33
Ha Noi 4 4 | 4(100,0) 100 100 | 100 100 25
Ha Noi 5 3| 3(100,0) 100 100 | 67 33 33
Téng / Toan bd 20 | 17(85,0) 100 95 85 25 15

MDR: khang > 3 nhom khang sinh. TET30: Tetracycline 30 ug. CIP5: Ciprofloxacin 5 ug. TS25:
Trimethoprim/Sulfamethoxazole 25 ug. ETP10: Ertapenem 10 ug. Colistin R (%): tinh theo Colistin ug 10.

Khéng tetracycline (100%) va
ciprofloxacin (95%) 14 hai kiéu hinh pho
bién nhat, xuét hién ¢ ca ndm dia diém.
Muc khéng cao véi hai khang sinh nay
trong vi khuan phan lap tir TPDP an lién
da dugc ghi nhan tai nhiéu nghién cuu,
phan anh mirc d6 phd bién ciia hai kiéu
hinh nay trong vi khuin méi truong do
thi n6i chung (Fusaro va cong su, 2024;
Larsson & Flach, 2022). Ngudn gbc cu
thé cua cac kiéu hinh nay trong tao phd
v6i nguyén liéu ddu nanh, ngudn nudc
san xuat, hay moi truong bay ban khong
thé xéc dinh tir dit liéu kiéu hinh don
thuan va can dugc lam rd trong nghién
ctru tiép theo.

Khéng trimethoprim/sulfamethoxazole
(TS25, 85%) 1a kiéu hinh phé bién thir ba.
Mirc khang TS25 cao trong vi khuan moi
truong nude do thi da dugc ghi nhan trong
nhiéu nghién ctru tai chau A (Larsson &
Flach, 2022), goi y ngudn nudc st dung
trong san xuat tao phd co thé 1a mot yéu
t6 dang xem xét, tuy nhién Tuy nhién, voi
dir liéu hién co, khong thé xac dinh ngudn

gbc cu thé cua kiéu hinh nay trong cac
mau tao phé.

Khang ertapenem (ETP10, 25%) 1a
phat hién dang cha y nhét. Su hién dién
ciia vi khuan khiang khang carbapenem
trong TPDP an lién da duge ghi nhén
ngdy cang nhiéu trong cong bd, lién quan
dén phat tan vi khudn khang carbapenem
tir nude thai bénh vién va do6 thi vao moi
truong (Mgcik va cong su, 2024). Ti 1¢
khéng carbapenem tap trung tai Ha Noi
4 (100%, 4/4 ching) 1a két qua can dugc
xem xét than trong do ¢& mau nho tai moi
dia diém, xu huéng nay can dugc xac nhan
trong nghién ctru véi ¢d mau 16n hon.

Khang colistin (15% tong thé, tai
Ha Noi 3 va Ha Noi 5) 1a kiéu hinh c6
tan sudt thdp nhét trong nghién ctru nay
nhung can duogc theo ddi trong cac nghién
ctru tiép theo, do colistin 1a khang sinh dy
phong tuyén cudi va khang colistin trong
vi khuan tir thyc pham da dugc ghi nhan
tai nhiéu qudc gia Pong Nam A (Liu va
cong su, 2016). Do phuong phap kiéu hinh
khong cho phép xac dinh co ché khang,



can c¢6 phén tich sau hon & mic d6 phan tir
dé 1am rd ban chét ctia kiéu hinh nay trong
cac chung phan 1ap duogc.

3.3. Dinh danh cdac ching MDR
biang MALDI-TOF MS

Sau chung MDR tiéu biéu tir két qua
ctia Bang 2 duoc lwa chon dé dinh danh
biang MALDI-TOF MS. Két qua cho thay
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su hién dién cta bén chi vi khuin trong
nhom ching MDR tiéu biéu: Enterobacter
spp. (E. cloacae, E. hormaechei, E.
roggenkampii), Klebsiella pneumoniae,
Escherichia coliva Comamonas aquatica,
trong d6 Enterobacter spp. chiém uu thé
vo1 ba loai khac nhau duoc dinh danh tir
hai dia diém thu mau (Bang 3).

Bang 3. Két qua dinh danh MALDI-TOF MS ciia sdu chiing tiéu biéu phan 1ap tir tao phd

tai Ha No1
Ky hi¢u R . L - .
STT chiing Quén Loai (best match) Diém so Phén loai MDR

1 |TPBD 1.2| HAN¢i | Comamonas aquatica 2,02 MDR - khéng ?IP’ TET, TS
(3 nhém)

2 |TPCG2.1| HaNgi2 | Enterobacter hormaechei 2,16 Khong MDR -kl}ang CIP,

TET (2 nhom)

3 |TPCG2.2| HaNgi?2 | Enterobacter roggenkampii | 1,70 MDR -khang ?IP ,TET, TS
(3 nhém)

4 | TPCG3 | HANGi2 Escherichia coli 208 | MDR -khang CIP. TET, TS
(3 nhém)

5 |TPbb2.1| HaN¢i3 Enterobacter cloacae 2,07 MDR - khang ?IP , TET, TS
(3 nhém)

6 |TPTH2.1| HaNGi 5

Klebsiella pneumoniae 2,38

MDR - khéang Colistin, CIP,
TET, TS (4 nhom)

Diém s6 MALDI-TOF theo Seng & cong sw (2009): > 2,0 = dinh danh ccfp loai tin cay, 1,70-1,99 = cdp chi;
< 1,70 = khong dang tin cdy. CIP: Ciprofloxacin; TET: Tetracycline; TS: Trimethoprim/Sulfamethoxazole;

Comamonas aquatica MDR (TP
BD 1.2) phan lap tai dia diém Ha Noi 1 1a
phat hién dang cht y, do C. aquatica l1a vi
khuan thily sinh dién hinh thuong dugc
ghi nhan trong cic nghién ctru vé chat
luong vi sinh nguén nuéc hon 1a thyc
pham c6 ngudn gde tir thye vat (Larsson
& Flach, 2022). Su hi¢n dién cua loai nay
trong tdo phd goi ¥ ngudn nudc sir dung
trong san xudt hodc pha nudc duong cé
thé 13 diém nhiém tap vi khudn nay, va
dat ra cau hoi vé chat lwong vi sinh nguén
nude trong san xudt tio phé truyén thong
can dugc lam 13 trong cac nghién ctru
tiép theo.

ETP: Ertapenem.

Escherichia coli MDR (TP CG 3)

phat hién tai dia diém Ha Noi 2 mang
kiéu hinh khing dong thoi ciprofloxacin,
tetracycline va trimethoprim/
sulfamethoxazole. E. coli  khang
fluoroquinolone va tetracycline da duogc
ghi nhan trong TPDP an lién tai nhiéu
quéc gia va duoc xem 1a chi thi 6 nhiém
phan dang tin cdy trong chudi thyc pham
(Fusaro va cong su, 2024; Onohuean va
cong su, 2025). Su xuat hién cua E. coli
MDR trong tio phé an lién khong qua gia
nhiét 1a két qua phu hop véi xu hudng ghi

nhan trong cac nghién ctru vé KSS trong
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TPDP tai khu vuc chau A va can dugc
x4c nhan trong nghién ctru véi ¢& mau
16n hon dé danh gia mic d6 phd bién
thuc su ctia kiéu hinh nay.

Ba loai Enterobacter MDR khac
nhau: E. cloacae, E. hormaechei va E.
roggenkampii dugc phan lap tai Ha Noi 2
vaHaNdi 3. Caba déu thudc Enterobacter
cloacae complex (ECC), mot nhom phan
loai gdm cac loai c6 quan hé di truyén
gan, truge day thuong duoc gop chung
dudi tén E. cloacae va chi dugce phan biét
chinh xac bang MALDI-TOF MS hoic
giai trinh tu gen (Mezzatesta va cong su,
2012). Céc loai thugc ECC da duoc ghi
nhan trong TPBP 4n lién va ngudn nudce
d6 thi voi kiéu hinh khang khang sinh da
nhom tai nhiéu quéc gia (Pintor-Cora va
cong su, 2023). Sy xuét hién cua ba loai
khac nhau trong nghién ctru nay co thé
phan anh sy da dang cua quan thé ECC
trong mdi truong vi sinh tai cac dia diém
thu mau, tuy nhién khong thé rut ra két
ludn vé ngudén gdc 6 nhiém tir dir lidu
hién co.

Klebsiella  pneumoniae ~ MDR
(TP TH 2.1) phan lap tir dia diém Ha
Noi 5 khang bdén nhém khang sinh
(polymyxin, fluoroquinolone, tetracycline,
sulfonamide). K. pneumoniae MDR trong
TPDP an lién da duoc ghi nhan tai mdt )
qudc gia va duge xép vao nhoém vi khuan
wu tién giam sat trong chudi thuc pham do
kha nang tdn tai trén bé mit dung cu va
trong moi truong nude (Bedair va cong
su, 2025). Pay la phat hién dang cha y
trong bdi canh nghién ctru thim do va can
dugc theo ddi trong cac khao sét tiép theo
v6i ¢& mau 16n hon.

Ti 1&¢ MDR 85% trong nghién ctru
nay cao hon muc dao dong 5,2-70,8%
ghi nhan trong tong quan hé théng cia
Fusaro (2024) trén 17 nghién ctu vé
TPDP (Fusaro va cdng su, 2024), tuy
nhién sy so sanh can than trong do su
khac biét vé c¢& mau, phuong phap,
nhom vi khuan dich va panel khang sinh
gitta cac nghién ctru. Chua c6 nghién
ciru vé KKS trong tao phd duge cong
bo tai Ha Noi, do d6 két qua nay cung
cip dir liéu tham do ban dau co gia tri
dinh hudng cho nghién ctru tiép theo. Dé
danh gia day du muac do rui ro cua céc
chiing phan 1ap duoc, can bd sung phan
tich gen (PCR hodc gidi trinh ty toan bo
hé gen) nham xéac dinh ban chét cac gen
khang va kha ning lan truyén cua chung
trong chudi thuc pham.

IV. Két luan va kién nghi

Nghién ctru thdm do nay ghi nhan
100% mau tao phd thu tai nim dia diém
ndi thanh Ha No6i vuot gidi han vi sinh
vat theo QCVN 8-3:2012/BYT, voi ti
1¢ vi khuan KKS trung binh 5,8% va ti
16 MDR 85% trong s cac ching phan
lap dugc. Khang tetracycline (100%)
va ciprofloxacin (95%) 1a hai kiéu hinh
phd bién nhit; khang ertapenem (25%)
va khang colistin (15%) 1a cac phat hi¢n
can dugc theo ddi trong nghién ciru tiép
theo. BPinh danh MALDI-TOF MS xac
nhan sy hién di€n cua Enterobacter spp.,
Klebsiella pneumoniae, Escherichia coli
va Comamonas aquatica trong nhom
chung MDR tiéu biéu. Do quy md miu
nhé (n=5, mot mau/dia diém), cac két
qua can dugc dién giai nhu dit liéu dinh
huéng ban dau hon 13 sé liéu dai dién.



Nghién ctru tiép theo voi ¢& mau 16n hon,
két hop phan tich gen KSS, 1a can thiét
dé danh gia ddy di muc do phd bién va
¥ nghia dich t& cua vi khuan KKS trong
tao pho tai Ha Noi trong bdi canh tiép cin
One Health.

Loi cam on: Céc tac gia tran trong
cam on sy tai trg kinh phi thyc hién nghién
ctru nay cua dé tai thuéc Chuong trinh thu
hut cac nha khoa hoc tré vao lam viéc tai
Vién Han lam Khoa hoc va Cong nghé
Viét Nam ma s6 THTETN.06/25-26.
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PRELIMINARY ASSESSMENT OF ANTIBIOTIC
RESISTANCE AMONG BACTERIA ISOLATED FROM
TOFU PUDDING SAMPLES IN HANOI

Nguyen Thi Phuong Thao'!, Nguyen Quang Trung?, Pham Minh Ngoc?,
Nguyen Van Phuong?, Pham Hoang Nam?

Abstract: Tofu (sweet soft tofu pudding) is a popular ready-to-eat street food in Hanoi,
consumed directly without prior heating, and thus represents a potential route of exposure
to antibiotic-resistant bacteria (ARB). This exploratory study assessed total aerobic bacterial
counts, ARB prevalence, and multidrug-resistant (MDR) phenotypes in 20 bacterial isolates
from five Tofu samples collected across 5 urban locations of Hanoi from January to April 2026.
All five samples (100%) exceeded the microbiological limit specified in QCVN 8-3:2012/BYT
by 2.6- to 5.2-fold, with a mean total aerobic count of 1.9 x 10° CFU/g and a mean ARB ratio of
5.8%. Antibiotic susceptibility testing by the Kirby-Bauer disc diffusion method (six antibiotics,
five classes; CLSI M100, 2023) revealed MDR in 85% of isolates (17/20); no isolate was
resistant to all six antibiotics tested. Tetracycline and ciprofloxacin resistance rates were 100%
and 95%, respectively, ertapenem resistance was recorded in 25% of isolates, concentrated in
one ward. MALDI-TOF MS identification of six representative strains confirmed Enterobacter
spp. (E. cloacae, E. hormaechei, E. roggenkampii), Klebsiella pneumoniae, Escherichia coli,
and Comamonas aquatica. Given the small sample size, these findings should be interpreted
as preliminary baseline data. These results provide an initial evidence base for MDR bacterial
occurrence in street-vended tao phoin Hanoi and support the need for further investigation within
a One Health framework, including molecular characterisation of resistance determinants.
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