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Tém tit: Nem chua la san phcfm thit lon lén men tu nhién truyén thdng, tiéu thu truc
tiép khéng qua gia nhiét, cé thé dong vai tro la nguon mang vi khudn khdng khang sinh (KKS)
trong chudi thwe pham. Nghién ciu nay danh gid tong sé vi khudn hiéu khi, ti 1é vi khuan
KKS va kiéu hinh da khing thuoc (Multidrug resistant - MDR) trong 14 mdu nem chua thu
thdp tai Ha Néi trong thang 1-4/2026. Tat ca 14 mau (100%) vuot gidi han QCVN 8-3:2012/
BYT léng s6 vi khudn hiéu khi dao dong tir 5,9%10° dén 3,43x10° CFU/g va ti l¢ vi khudn
KKS trung binh 11,5%. Muoi chin ching vi khuan KKS dwoc phan ldp va thir nghiém tinh
nhay cam khdng sinh bang phwong phdp Kirby-Bauer véi 6 khdng sinh thudc 5 nhém cho ti
lé MDR 73,7% (14/19), va khong phat hién chung khang voi toan bo khang sinh duoc thur
nghiém. Khéang tetracycline va ciprofloxacin déu ¢ mirc 79%, trong khi dé khing ertapenem
dat 53%. Két qua MALDI-TOF MS ghi nhan 4 loai dwoc dinh danh: Enterococcus faecalis,
Enterococcus faecium, Kurthia gibsonii va Escherichia coli. Nghién ciru buede dau cung cdp
dir liéu vé sw xudt hién ciia cac vi khuan MDR trong nem chua dwong phé tai Ha Noi déng
thoi cho thay sw can thiét tién hanh danh gia KKS trong thiee phdam 1én men truyén thong theo
dinh huong mot siec khoe - one health.

Tir khéa: da khing thuéc, nem chua, thiue pham 1én men, vi khudn khéng khdng sinh

I. Pit van dé 2025 (WHO, 2015). Thyc phim 1én men
Theo bao céo cua To chirc Y té Thé ngdy cang duoc nhan dién 1a nguon chira
gigi (WHO), khang khang sinh (KKS) tiém nang cho vi khuan KKS va gen KKS.
dugc xép vao nhoém nhirng mbi de doa stic Moi truong 18n men voi mat do té bao vi
khoe toan cau nghiém trong nhét trong nim khuan cao tao diéu kién thuan loi cho hién
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tuong chuyén gen ngang gitra cac loai vi
khuan, qua d6 thuc ddy su lan truyén gen
KKS. Déng thoi, do san phém duoc tiéu
thu tric tiép ma khong qua gia nhiét, cac
vi khudn KKS hién dién trong san pham co
thé di thang vao dudng tiéu hoa cua ngudi
tiéu dung, tao ra nguy co phoi nhiém qua
thyc pham (Vinayamohan va cong su,
2023). Cac nghién clru metagenomics gan
day, dién hinh 1a cua Leech (2020), d3 ghi
nhan su hién dién pho bién cia gen KKS
trong nhiéu loai thuc phém lén men trén
thé gi6i (Leech va cong su, 2020). Tuy
nhién, nhém thuc phém nay lai chua dugc
dua vao céc chuong trinh giam sat KKS
mot cach hé théng. Wolfe (2023) goi thuc
pham 1én men 1a “khoang tréng giam sat”
(overlooked reservoir) trong chinh sach y
té cong cong vé KKS (Wolfe, 2023).

Nem chua - san pham thit lon 1én
men ty nhién truyén thong phd bién tai Ha
Noi va nhiéu tinh mién Béc, mién Trung
Viét Nam, duogc ché bién tir thit lon tuoi
tron thinh gao rang, té1 va gia vi, goéi trong
1a chubi va o yém khi 3-5 ngay & nhiét
d6 phong dé vi khuan lactic 1én men tao
mdi truong pH acid (4,5-5,0) (La Anh,
2015) - [a mdt qua trinh hoan toan ty phat,
khong kiém soat hé vi sinh vat va khong
qua budc gia nhiét sau 0, 1a dbi twong phu
hop dé nghién ciru KKS trong thuc pham
1én men duong phd

Khac véi hudéng tiép can pho bién
chi tip trung phan tich nhém vi khuan
lactic von da dugc nghién ctru kha nhiéu
va duoc ky vong chiém uu thé trong nem
chua, nghién clru nay khao sat toan bo
quan thé vi khuan hiéu khi tong s6 nham
phan anh day du hon méc do hién dién
va dac diém KKS cua cac vi khuan trong
san pham, bao gdm ca cac nhom vi khuan
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co hdi c6 kha nang gy bénh trén nguoi.
Cach tiép can nay phu hop véi dinh
huéng danh gia KKS trong thyc phim
theo khung One Health cia FAO, UNEP,
WHO va WOAH (FAO, 2022). Muc tiéu
cua nghién ctru hudng toi: (1) danh gia
tong s6 vi khuan hiéu khi va ti 18 vi khuan
KKS trong nem chua thu thap tia mot )
dia diém tai Ha Noi; (2) xac dinh kiéu
hinh va ti 1& da khang thuéc (MDR) cua
cac chung KKS phan 1ap duogc; (3) dinh
danh cac ching MDR tiéu biéu dé budc
dau danh gia y nghia ciia cic phat hién
dbi v6i an toan thuc pham va stc khoe
cong dong.

II. Vat liéu va phwong phap
nghién ciru

2.1. Thu thip méu

Mudi bdn mau nem chua (hai mau/
dia diém) duoc thu tai diém ban ngiu
nhién ¢ ndi thanh Ha Noi trong giai doan
thang 1-4/2026. Mau thu trong diéu kién
vo trung, bao quan 4-10°C va phan tich
trong vong 24 gio theo TCVN 11923:2017
(ISO/TS 17728:2015). Cac dugc lya chon
cho nghién ciru nay déu dat tidu chi cam
quan pht hop: mau hdng tu nhién cua
thit, két cAu sin chic, mui 1én men chua-
thom dic trung, khong c6 dau hiéu 6i nhot
hozc ndm mdc, va dang trong thoi gian sir
dung theo cong bd ciia ngudi ban. Mdi thi
nghiém dugc lap lai it nhét ba lan tir cung
mot mau.

2.2. Pinh lwong vi khudn hiéu khi
tong so va phan lap vi khuin KKS

Vi khuan hiéu khi tong va vi khuan
KKS dugc dinh lugng va phan 1ap theo
phuong phdp (Nam va cong su, 2022).
Mot gam mau dugc nghién va dong nhat
trong 9 mL NaCl 0,9% vo tring trén thiét



44

bi Stomacher (Seward, Anh). Mau sau
d6 duoc pha lodng dén 10 va cay trai
100 pL 1én: (i) TSA (Tryptic Soy Agar)
+ nystatin 100 mg/L dé dém tong sb vi
khudn hiéu khi; (ii) TSA + nystatin bo
sung ciprofloxacin 5 mg/L, tetracycline 10
mg/L hodc vancomycin 20 mg/L dé phan
1ap vi khuan KKS. U 37°C/24 gio.

Téng sb vi khuan hiéu khi dugc tinh
theo cong thurc sau:

N (CFU/g)=(C x D)/ (V x 1)

trong do C = s6 khuén lac dém duoc, D =
hé s pha lodng, V = thé tich cay (mL), f
= hé sb quy doi khéi luong, khoang dém
hop 1&: 30-300 khuan lac/dia.

Ti 1é vi khuin KK S duoc tinh nhu sau:

Ti 18 KKS (%) = tong s6 Vi khuan KKS/

tong vi khuan hiéu khi x 100.

Ti 18 vi khuan KKS va tong vi khuan
hiéu khi trong cac miu khac nhau dugc
phan tich bang ANOVA, két hop kiém
dinh hau nghiém Tukey HSD (Tukey’s
Honestly Significant Difference) trén
RStudio 4.3.0 dé x4c dinh sy khéc biét c6
¥ nghia théng ké giita cac nhom. Su khac
biét dugc xem 13 c6 ¥ nghia thong ké khi
p < 0,05. Cac khuan lac c6 hinh thai khac
nhau moc trén méi truong TSA ¢6 bd sung
khéang sinh (KS) dugc chon loc cho céac
budc nghién ctru tiép theo.

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

Thut nghi¢ém tinh nhay cam KS
(antibiotic  susceptibility  testing -
AST) dugc thyc hién bang phuong
phap khoanh gidy khuéch tan Kirby-
Bauer trén moi truong Mueller-Hinton
Agar (MHA, HiMedia, An Do), theo
tiéu chuian CLSI M100 (Clinical and
Laboratory Standards Institute, phién

ban 2023). Sau loai khoanh gidy KS
(Oxoid, Anh) dugc st dung, dai di¢n cho
nam nhom KS tiéu biéu: colistin 25 pg -
CO25 va colistin 10 pg - COL10 (nhom
polymyxin); ciprofloxacin 5 pg - CIPS
(nhém  fluoroquinolone); tetracycline
30 pg - TET30 (nhom tetracycline);
trimethoprim/sulfamethoxazole
25 pg - TS25 (nhém sulfonamide/
diaminopyrimidine); va ertapenem 10
ug - ETP10 (nhém carbapenem). Buong
kinh vong khang khuan dugc do va phan
loai thanh nhay cam (S), trung gian (I)
hodc khang (R) theo ngudng tuong ung
cua CLSI.

Mot ching duoc xéc dinh 1a da khang
thudc (MDR) khi biéu hién khang (R) vdi it
nhat mot KS dai dién trong timg nhom, & >3
trong sO 5 nhom khang sinh khao sét theo
tiéu chi cua Magiorakos va cong su (2012).

2.4. Dinh danh MALDI-TOF MS

Sdu ching vi khuan tiéu biéu
trong 19 ching KKS dugc lya chon dé
dinh danh bang phuong phap khdi phd
MALDI-TOF MS (Matrix-Assisted Laser
Time-of-Flight
Mass Spectrometry) trén hé thong Bruker

Desorption/Ionization

Microflex LT, Dirc v6i phan mém Bio Typer
3.0 theo céc tiéu chi: (1) cac chung khang
nhiéu nhom khéang sinh nhét theo két qua
AST; (2) uu tién cac chung dugc phan lap
tr nhitng dia diém c6 ti 16 MDR cao nht.
Sinh khéi vi khuan nuéi cay 24 gid trén
BHI & 37°C duoc chuan bi theo phuong
phap phét tryc tiép (direct-smear) theo
huéng dan ciia nha san xuat. Két qua dinh
danh dugc danh gia theo ngudng diém sd
(score) cuia Seng va cong su (2009): diém
s6 >2.0 twong (mg véi dinh danh tin cay
& cp do loai; diém sb trong khoang 1,70-



1,99 tuong trng véi dinh danh tin cay &
cép do chi; diém sb <1,70 duoc xem la
khong du tin cay dé két luan. Ching E.
coli ATCC 25922 dung lam kiém soat noi
(internal control).

II1. Két qua va thio ludn

3.1. Tong sé vi khudn hiéu khi va ti
1¢ vi khudn KKS trong cic mdu nem chua

Tét ca 14 mau nem chua déu vuot
gidi han tong s6 vi khuan hiéu khi theo
QCVN 8-3:2012/BYT (£ 5,0 x 10°
CFU/g) (Bang 1). Tong s6 vi khuan hiéu
khi dao dong tur (5,9 = 5,0) x 10° CFU/g
(Ha Noi 1) dén (3,43 £ 0,3) x 10° CFU/g
(Ha Noi 3), v6i trung binh toan bg 1,3 x
10° CFU/g. Phan tich ANOVA két hop
kiém dinh Tukey HSD cho thdy Ha Noi
1 ¢6 téng s6 vi khuan hiéu khi thip hon
c6 ¥ nghia thong ké so vai 6 dia diém con
lai trong khi 6 dia diém Ha Noi 2-7 khong
khéc biét c6 y nghia vdi nhau (p > 0,05).
Tai lugng vi khuén cao tai Ha Noi 1 thép
hon déng ké c6 thé lién quan dén diéu kién
bao quan hodc thoi diém thu mau tai dia
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diém nay, tuy nhién khong thé xac dinh
nguyén nhan cu thé tir dir liéu hién co.
Muc tai lugng ghi nhén phu hgp véi dic
diém cua thyc pham 1én men thi cong bay
ban & nhiét do phong khong duoc kiém
soat (La Anh, 2015).

Ti 1& vi khuan KKS dao dong tir 7,2
+3,1% (Ha Noi 2) dén 16,43 £9,1% (Ha
Noi 7), véi trung binh 11,5%. Khong ghi
nhan sy khac biét c6 y nghia thong ké vé
ti 1& vi khuan KKS gitta bay dia diém (p >
0,05, ANOVA két hop Tukey HSD), phan
anh mirc d6 phoi nhiém KKS twong dbi
ddng déu gitra cac dia diém trong pham
vi nghién ctru nay, mdc du do I¢ch chuin
16n tai mot s dia diém (Ha Noi 7: +9,1%)
cho thay bién dong gitta hai mau thu tai
cung dia diém 1a dang ké. Ti 18 KKS trung
binh 11,5% cao hon murc ghi nhéan trong
tao phd (5,8%) va phu hgp véi xu hudng
vi khuan KKS cao hon trong thuc phim
1én men tir nguyén li€u dong vat so voi
thuc pham c6 ngudn gdc thyc vat (Fusaro
va cong su, 2024; Vinayamohan va cong
su, 2023).

Bang 1. Tong sb vi khuan hiéu khi va ti 18 vi khuan KKS trong nem chua
tai bay dia diém noi thanh Ha Noi

. xR + x| Tong sb vi khuan hiéu | Til¢ vi khuin S6 chiing phéin
Dia diém | SO mau khi (CFU/g) KKS (%) Vuot QCVN Tap duoe ()
Ha Noi 1 2 5,9% (+5,0) x10° 9,2* (+ 3,6) 2/2 5
Ha Ngi 2 2 1,8° (£ 0,8) x10° 7,28 (£ 3,1) 2/2 1
Ha Noi 3 2 3,43° (£ 0,3) x10¢ 10,22 (+ 2,6) 2/2 1
Ha Nogi 4 2 1,5° (& 1,4) x10° 14,8 (+ 5,9) 2/2 2
Ha Noi 5 2 1,2° (£ 0,7) x10° 14,2* (+ 6,6) 2/2 4
Ha Ngi 6 2 1,1° (£ 0,8) x10° 10,6* (£ 4,7) 2/2 5
Ha Noi 7 2 2,5° (£ 1,3) x10° 16,43* (£ 9,1) 2/2 1

KKS: Khdng khéng sinh; QCVN: giéi han <5,0x10° CFU/g theo QCVN 8-3:2012/BYT. Moi dja diém thu 2 mdu, tong 14
mau. Chung (n): so chung KKS phan ldp tai cac dia diém. Cac gia tri dwoc biéu thi dudi dang trung binh + do léch chudn
(n = 3). Cdc gid tri trong ciing mot cét mang ciing chir cdi thwong khong cé su khdc biét c6 y nghia thong ké (p > 0,05,

ANOVA két hop kiém dinh Tukey HSD).
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3.2. Kiéu hinh khéing khdng sinh
(KKS) va ti 1¢ MDR theo dia diém

Dua trén ddc diém hinh thai khuan
lac, 19 ching KKS duogc lya chon va phan
thanh hai nhom so bd: 17 chung (89,5%)
¢6 dic diém hinh thai gidng Enterococcus
va 2 ching (10,5%) c6 dic diém hinh thai
gidng Enterobacter. Két qua thir nghiém
tinh nhay cam KS cho thdy 14 trong 19
chung (73,7%) duogc xac dinh 1a MDR va
khong c6 chung khang tit ca 6 loai KHS
thir nghi¢m (Bang 2). Ti 1€ nay cao hon
muc trung binh 50-65% ghi nhan trong
san pham thit 1én men tai nhiéu qudc gia

(Vinayamohan va cong su, 2023), nhung
pht hop véi bdi canh Viét Nam 1a qudc
gia c6 muc tiéu thu KS trong nong nghiép
thuoc hang cao nhat Pong Nam A theo
bdo céo cua Trung tdm Qudc té vé Giai
phép Khang KS (ICARS). Nghién ctru cua
Dang & cong su (2023) vé Lactobacillus tix
thuc pham 1én men tai Viét Nam ciing ghi
nhan khang tetracycline va ciprofloxacin
phé bién trong vi khuan lactic & nem chua
(Dang va cong sy, 2023), phu hop voi két
qua hién tai, song chua c6 danh gia vé
Enterobacter va Enterococcus da khang

thudc & loai thuc phdm nay.

Bang 2. Két qua KKS cua 19 chang vi khuan phan lap tir cic mau nem chua
trén dia ban Ha Noi

e S6 | S6ching | TET30R | CIPSR | TS25R | ETP10R | Colistin R
: ching | MDR (%) | (%) (%) (%) (%) (%)
Ha Noi 1 5 2 (40,0) 40 40 20 40 40
Ha Noi 2 1 1 (100,0) 100 100 100 100 0
Ha Noi 3 1 1(100,0) 100 100 0 100 100
Ha Noi 4 2 2 (100,0) 100 100 100 0 0
Ha Noi 5 4 4 (100,0) 100 100 25 75 100
Ha Noi 6 5 3 (60,0) 80 80 40 40 40
Ha Noi 7 1 1(100,0) 100 100 0 100 0
Téng/Toanbd | 19 | 14(73,7) 79 79 37 53 47

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 COLI10.

Két qua cho thay khang tetracycline
(TET30) va ciprofloxacin (CIPS) 1a hai
kiéu hinh khang ph6 bién nhat, voi ti 1¢
79% mdi loai va xuat hién & hau hét cac
dia diém nghién ciru. Ti 1& khang cao
(79%) dbi voi ca hai khang sinh ghi nhan
trong nghién ctru nay nhiéu kha ning
phan anh ap luc chon loc tir viéc sir dung

rong rai tetracycline va fluoroquinolone

trong y té cho nguoi va trong chin nudi
tai Viét Nam, song co ché khang cu thé
& cac chung phan 1ap can duoc xac nhan
bang phan tich gen. Trong khi d6, khang
(TS25,
37%) phan bd khong dong déu giita cac

trimethoprim/sulfamethoxazole

dia diém: tit ca cac chung phan 1ap tai Ha
Noi 4 va tai Ha Noi 2, trong khi tai Ha N§i
3, Ha N6i 7 va phan 16n chung tai Ha Noi



5 khong ghi nhan khang khang sinh nay.
Su phan bd khong dong nhit ndy cé thé
phéan anh ap luc chon loc khac nhau theo
tung dia ban do thi, cac gen thuong lién
quan dén kiéu hinh nay & Enterococcus
(dfrA, sull/sul2) chua duge xac dinh trong
nghién clru nay.

Cac chung khang ertapenem
(ETP10, 53%) tap trung & Ha Noi 5 (75%,
3/4 chung) va Ha Noi 3 (1/1 chung).
Nghién citu ciing nhan thay khang colistin
(COL10: 47%; CO25: 37%) ¢ ti 1¢ tuong
dbi cao. Két qua kiéu hinh nay can dugc
dién giai than trong va can x4c nhan thém
bang phan tich gen trong nghién ciru tiép
theo trudc khi rat ra két luan vé nguy co
lay lan khéng colistin va carbapenem qua
chudi thuc pham.
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3.3. Dinh danh cdc ching MDR
bang MALDI-TOF MS

Sau chung c6 hinh thai khac nhau va
khang vi nhiéu loai khang sinh tir két qua
bang 2 duoc lya chon dé dinh danh bang
MALDI-TOF MS (Bang 3), xac nhan ba
chi vi khudn khac nhau trong quan thé vi
khudn KKS cua nem chua: Enterococcus
faecalis, Enterococcus faecium, Kurthia
gibsonii va Escherichia coli. Két qua
phu hop voi nghién clru cia Sanchez
Valenzuela va cong sy (2013) trén 55
chung Enterococcus (41 E. faecium, 14 E.
faecalis) phan 1ap tir thuc phadm 1én men
truyén thong, trong d6 ca hai loai déu ghi
nhan ti 1¢ da khang thudc dang ké (Sanchez
Valenzuela va cong su, 2013).

Béng 3. Két qua dinh danh MALDI-TOF MS ciia sau chung tiéu biéu phan lap tir nem chua

tai Ha No1
STT| Ky hi¢u chiing | Dia diém | Loai (best match) | Diém s6 Phéan loai MDR
A : MDR: CO25, COL10, CIP,
1 |[NCHBT1.3 Ha Noi 6 | Enterococcus faecalis | 2,25 TET, ETP (4 nhom)
A : MDR: CO25, COL10, CIP,
2 |1 HaNgi 3 | Enterococcus faecalis | 2,25 TET, ETP (4 nhom)
A . MDR: CO25, COL10, CIP,
3 INCDD2.1 Ha Noi 5 | Enterococcus faecium | 2,22 TET, ETP (4 nhom)
4 |NCCG22 HaNi4 |  Kurthiagibsonii | 1724 | MPRICIBTELTS(3
nhom)
5 |10 Ha Noi 7 Kurthia gibsonii 1,96 T MDR: CIP TET’ ETP(3
nhom)
6 |30 HaNoi7 | Escherichiacoli | 218 | <nongMDR: chithid
nhieém phan

Diém s6 theo Seng & cong sw (2009): 22,0 = dinh danh ccfp loai; 1,70-1,99 = cdp chi; <1,70 = khong tin cqy. fDiém
1,72 (NC CG 2.2) va 1,96 (10): dinh danh cap chi Kurthia. CO25, COL10: polymyxin,; CIP: fluoroquinolone; TET:

tetracycline; TS: sulfonamide; ETP: carbapenem.
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Enterococcus faecalis da khang
duoc ghi nhan tai hai dia diém doc lap
(Ha Noi 6 va Ha Noi 3), voi diém sb
MALDI-TOF tuong duong (2,25) va
kiéu hinh khéng giéng nhau (polymyxin,
fluoroquinolone, tetracycline, carbapenem).
Su tuong dong nay 1a két qua dang cha
¥, tuy nhién chua du co sé dé suy luan vé
ngudn gbc hodc kiéu gen chung. Nhiing
phan tich sau hon & muc do phan tu sé
g6p phan 1am rd liéu hai chiing nay mang
cac gen khang gidng nhau trén cung yéu
t6 di dong hay day chi 1a sy hoi tu kiéu
hinh doc 1ap qua do gitp danh gid rd hon
nguy co lan truyén ngang cac gen KKS
trong moi trudng thue pham.

Enterococcus  faecium da khang
(ching NC DD 2.1, Ha Noi 5, diém sb
2,22) 1a mot phat hién can duoc ghi nhan.
E. faecium 13 loai Enterococcus phd bién
da khang thude duogc phén lap trong thuc
pham ban 1é va thuc pham an lién 1én men,
dac bi¢t cac chung khang vancomycin
(VRE) trong moi truong bénh vién cling da
duoc ghi nhan (Belloso Daza va cong su,
2022; Golob va cong su, 2019). Viéc phat
hién chung E. faecium MDR tir mot mau
nem chua 1a mot két qua dang luu ¥, song
chi v6i 1 chung, két qua nay khong du co
so dé khéng dinh vé& mic do phé bién hodc
y nghia dich t& hoc ctia loai nay trong nem
chua duong phd Ha Noi néi chung.

Kurthia gibsonii da khang dugc ghi
nhan tai Ha Noi 4 (diém 1,72, dinh danh
cap chi) va Ha Noi 7 (diém 1,96, dinh
danh cép chi). Trong pham vi tai liéu ma
nhom nghién ctru tiép can duoc, day 1a ghi
nhan dau tién vé K. gibsonii mang kiéu
hinh MDR trong nem chua. K. gibsonii la

tree khudn gram duong hiéu khi, thuong
phan 1ap tir dat va thit tuoi chua qua xu 1y;
su hién dién cua loai nay trong nem chua
c6 thé goi y ngudn 6 nhiém tir nguyén lidu
hodc bé mit dung cu tiép xuc voi dat, song
ngudn goc cu thé can duoc xac minh trong
cac nghién ctru tiép theo.

Escherichia coli khong da khang
(chung 30, Ha Noi 7, diém 2,18) 1a chi
thi thuong ding dé danh gia 6 nhidm phéan
trong thyc pham. Sy hién dién ctia ching
nay cung voi cac chung Enterococcus
MDR trong moi truong nem chua noi co6
méat do té bao vi khuan cao, tao ra diéu
kién thuan loi cho chuyén gen ngang gitra
cac loai (Leech va cong su, 2020). Tuy
nhién, nghién ctru nay khong thuc hién
cac thir nghiém tiép hop hodc theo ddi sau
tiéu thu, do d6 kha ning E. coli tiép nhan
gen KKS tu Enterococcus MDR trong
thuc t& van 1a mot gia thuyét can duoc
kiém chtig bang cac thir nghiém sau hon
¢ muc d) phan tur.

Vé phan bb dia ly, Ha Noi 5 ghi nhan
ti 16 MDR cao nhét (4/4 chung, 100%)
cung ti I¢ khang polymyxin 100%, trong
khi Ha Noi 1 ¢6 ti 16 MDR thap nhit (40%).
Su khac biét nay can dugc theo doi trong
cac nghién ctu tiép theo v6i cd mau 16n
hon. Do nghién ctru chi xac dinh kiéu hinh
khéng khang sinh (Kirby-Bauer) ma chua
thuc hién xac dinh gen khang, viéc xac
nhan béng PCR hodc giai trinh tu toan b
hé gen la can thiét dé dé phan biét khang
ndi tai v6i khang méc phai, danh gia kha
nang lan truyén ngang cia cac gen khang,
va tir do xac dinh mirc do rui ro thyuc sy cia
cac chung phan lap dugce dbi voi an toan
thue phdm va sire khoe cong dong.



IV. Két luan va kién nghi

Nghién ctru khao sat budc dau trén
14 mau nem chua trén dia ban Ha Noi cho
thdy 100% mau vugt giGi han tong sb vi
sinh vat hiéu khi theo QCVN 8-3:2012/
BYT, vdi ti 1& vi khuan KKS trung binh
11,5%. Trong s 19 chung vi khuan KKS
phan lap dugc, 73,7% dugc ghi nhan
la da khang thudc va khong ghi nhan
chung khang véi toan by 6 KS. Khang
tetracycline va ciprofloxacin 1a hai kiéu
hinh phd bién nhét (79% mdi loai). Pinh
danh MALDI-TOF MS trén sdu chung tiéu
biéu xac nhan sy hién dién cua E. faecalis
MDR, E. faecium MDR, K. gibsonii MDR
va E. coli khong da khang tai cac dia diém
khéc nhau.

Céc két qua nay cung cip dir liéu
budc dau vé tinh KKS cua vi khuan trong
nem chua duong phé tai Ha Noi. Mac du
quy mo mau con nho (n = 14) va chi mot
phan chung phén lap dugc dinh danh d&én
loai, cac phat hién cho thdy nem chua la
d6i twong can duoc quan tAm trong cic
nghién ctru gidm sat KKS theo hudng
One Health tai Viét Nam. V& mat thuc
tién, két qua goi y su can thiét cua viéc
ting cudng kiém soat vé sinh trong san
xudt va kinh doanh nem chua dudng phé.
Can thiét tién hanh cac nghién ctru v6i ¢&
mau 16n hon dé c6 tinh dai dién thong ke,
dinh danh ddy du cac chung phan lap, va
xac nhan gen KKS bang PCR hoic gidi
trinh tu toan bo hé gen dé lam rd mic do
phd bién va ¥ nghia dich t& cta cac phat
hién nay.

Loi cam on: Cac tac gia tran trong
cam on sy tai tro kinh phi thuc hién nghién
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clru nay cua dé tai thuoc Chwong trinh thu

hut cac nha khoa hoc tré vao lam viéc tai

Vién Han 1am Khoa hoc va Cong nghé
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PRELIMINARY INVESTIGATION ABOUT ANTIBIOTIC
RESISTANCE IN BACTERIA ISOLATED FROM SOME
NEM CHUA SAMPLES IN HANOI

Nguyen Thi Thu Hien', Tran Do Quang Duong?, Nguyen Vi Dang?,
Nguyen Van Phuong?, Pham Hoang Nam?

Abstract: Nem chua is a traditional naturally fermented pork product consumed without
prior heating, representing a potential route of exposure to antibiotic-resistant bacteria (ARB)
through the food chain. This study assessed total aerobic bacterial counts, ARB prevalence,
and multidrug-resistant (MDR) phenotypes in 14 nem chua samples collected across seven
urban wards of Hanoi from January to April 2026. All 14 samples (100%) exceeded the
microbiological limit specified in QCVN 8-3:2012/BYT, with total aerobic counts ranging
from 5.9x10° to 3.43x10° CFU/g and a mean ARB ratio of 11.5%. Nineteen ARB isolates
were subjected to antibiotic susceptibility testing by the Kirby-Bauer disc diffusion method
using six antibiotics representing five classes (CLSI M100, 2023). MDR was detected in
73.7% of isolates (14/19) and no isolate was resistant to all six antibiotics tested. Resistance
to tetracycline and ciprofloxacin each reached 79%, while ertapenem resistance was recorded
in 53% of isolates. MALDI-TOF MS confirmed four species among six representative strains:
Enterococcus faecalis, Enterococcus faecium, Kurthia gibsonii, and Escherichia coli. These
findings provide a preliminary evidence base for MDR bacterial occurrence in street-vended
nem chua in Hanoi and support the need for systematic antimicrobial resistance surveillance
of traditional fermented foods within a One Health framework.

Keywords: antibiotic-resistant bacteria, fermented pork, multidrug resistance, traditional
fermented food
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