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TOM TAT

Vi khudn thuéc ho Enterobacteriaceae diroc xem la chi thi mirc dé vé sinh thirc pham. Hon
nita, ho Enterobacteriaceae bao gom mét sé vi khudn quan trong gdy bénh phdt sinh tir thie pham.
Nghién ciru nay nham phdn ldp vi khudn Enterobacteriaceae tir mét mau b0 bia thu tai Thanh phé
Hoé Chi Minh va khdo sat sw dé khang khang sinh ciia chiing. Tong céng 180 ching vi khudn diwoc
thu nhén sau khi phan Idp trén méi truong Endo agar va sang loc trén MacConkey. Dya vao két qua
thir nghiém ciia 6 phan iing sinh hod, gom phan iing Indole, phan vmg dé methyl, phan img Voges -
Proskauer, kha ndng sir dung citrate, kha ndng di dong, ddc diém sinh trueong trén méi truong Triple
Sugar Iron va tai liéu ciia Bergey (2005), 25/180 ching vi khudn dwoc xdc dinh thudc ho
Enterobacteriaceae, chiém 13,89%. Ti rong do, Serratia marcesens chiém ti lé cao nhat (2,78%), tié})
theo la Hafnia (2,22%), Pseudomonas aeruginosa (1,67%), Klebsiella pneumoniae (1,67%),
Klebsiella oxytoca (1,67%), Salmonella Typhi (1,11%), Edwardsiella tarda (0,56%), Enterobacter
cloacae (0,56%), Proteus myxofaciens (0.56%), Morganelia morganii (0,56%), Yersinia pestis
(0,56%). Cdc chiing vi khudn nay cé mirc dé dé khang cao doi véi ampicillin (76%); it dé khdang véi
gentamicin (8%); khéng dé khang véi ciprofloxacin (0%). Nhitng két qua ndy cho thdy méu bo bia
thu thdp dwege nhiém vi khuan Enterobacteriaceae twong doi nhiéu, tiém dn nguy co 9y bénh cho
nguoi tiéu dung.

Tir khéa: dé khang khang sinh; Enterobacteriaceae; vé sinh thuc phém; bo bia

1.  Giéi thiéu

B0 bia 14 thirc an duong phd phd bién ¢ Thanh phdé HO6 Chi Minh. Chiing thudng gdm
¢6 nhiéu nguyén liéu khac nhau, bao goém rau, lap xudng va rudc kho. Do thanh phan da

Cite this article as: Le Thao Phuong, Nguyen Thi Huong, & Tran Thi Minh Dinh (2025). Isolation of
Enterobacteriaceae from a popiah sample collected in Ho Chi Minh City and assessment of their antibiotic
resistance. Ho Chi Minh City University of Education Journal of Science, 22(1), 15-26.
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dang va thuong dugc chuan bi ngay ¢ dudng phd, bo bia co thé 13 6 chua tiém ning cho
nhiéu mam bénh truyén qua thuc pham khéac nhau.

Céc vi khuan thudc ho Enterobacteriaceae thuong dugc xem xét nhu tiéu chi xac dinh
murc do vé sinh thuc phém. Hon nitra, ho Enterobacteriaceae bao gém ca nhirng vi khuén c6
kha nang gay bénh nhu Escherichia coli gay bénh duong rudt, Salmonella spp. gay bénh
thuong han, Vibrio cholerae gay bénh ta va nhiéu loai thudc ho nay con gy ngd doc thuc
pham nguy hiém (Halkman & Halkman, 2014).

Khang khang sinh 1a mdt mdi de doa nghiém trong ddi véi viée diéu trj hiéu qua cac
bénh nhiém khuan, dic biét & cic vi sinh vat gay bénh qua thuc pham (Vincenti et al., 2018).
Céc nghién ctru dau tién vao nhitng nam 1980 va 1990 da phat hién cac vi khuan thudc ho
Enterobacteriaceae san xuat B-lactamase pho rong (ESBL), gay khang cephalosporin va céc
khang sinh p-lactam. T nhimg nam 1990 dén nay, tinh trang khang carbapenem cua
Enterobacteriaceae gia ting dang ké, voi mot sd truong hop khong thé diéu tri bang thudc
khang khuan hién c6 (Arafah, 2024). Su gia ting tinh trang khang thudc & cac vi khuan thudc
ho Enterobacteriaceae lam phirc tap diéu tri va gdy hau qua nghiém trong hon, tré thanh mbi
lo ngai toan cau vé strc khoe cong dong (Lynch 111 et al., 2021).

Nghién ctru nay nhim muc dich diéu tra sy hién dién cua Enterobacteriaceae trong mau
bo bia duoc thu thip tai Thanh phd H6 Chi Minh va danh gia su dé khang khéang sinh cua cac
chiing phan 14p duoc. Két qua nghién ciru gop phan cung cip thém dir liéu khoa hoc vé nguy co
vi sinh tiém 4n lién quan dén viéc tiéu thy thirc an duong phd & Thanh phd H6 Chi Minh.

2. D6i twong va phwong phap nghién ciu
2.1. Déi twong nghién ciru

Cac chung vi khuén thudc ho Enterobacteriaceae dugc phan 1ap tir 01 mau bo bia dugc
mua ¢ dudng An Duong Vuong, Phuong 4, Quan 5, Thanh phé H6 Chi Minh vao thang 10
nam 2023.

2.2. Phwong phadp nghién ciru
2.2.1. Phirong phdp phdn ldp vi khudn

Mau bo bia dugc mua tir hang quan via hé & Quan 5 Thanh phd HS6 Chi Minh. Mau
duoc dung trong tai nilon vo trung, bao quan lanh & 4°C, van chuyén vé phong thi nghiém
Sinh hoa — Vi sinh Trudng Pai hoc Su pham Thanh phé Hd Chi Minh va duoc str dung dé
phan lap trong vong 24 gio.

Quy trinh phan 13p vi khuén Enterobacteriaceae trén méi trudng Endo agar dugc thuc
hién theo tai liéu di cong bd (Mladenovié et al., 2018). Pau tién, 10 g mau duoc cho vao
90mL nudc cat vo trung, lic déu dé tao dung dich huyén phu c6 néng do 10 va tiép tuc
duoc pha lodng thanh nong d6 1072 va 1073, Tiép theo, 0,1 mL dich pha lodng & mdi ndng do
duoc trai déu khap bé mit thach mai trudng Endo agar. Céc dia nay dugc G ¢ nhiét do phong
trong 24 gio cho dén khi xuat hién khuén lac.

Mat d6 vi khuan nhiém trong miu bo bia duoc xac dinh nhd cong thirc sau:
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N
A XV XFL 42XV XF2 +m3xV X3 +ndxV x f4
Trong d6: A: Sé liwong vi khudn c6 trong 1g mau; N: Téng sé khudn lac dém dwoc; nl, n2,
n3: Sé lwong dia cdy véi dé pha lodng thir 1, 2, 3; V: Thé tich mdu cdy vao timg dia (mL);
f1, 12, 13: B¢ pha loéng.
2.2.2. Phuwong phap khao sat cac phan wng sinh hoa
e Phan ung indole
Vi khuan duoc cdy vao 6ng nghiém chtra 5 mL méi truong Tryptophan va u & 35°C (+
2°C) trong vong 24-48 gid. Sau do, 3-5 giot thudc thir Kovac’s duoc thém vao mdi dng
nghiém. Phan tmg indole (+) s& xuit hién vong mau do phia trén dung dich nuéi cay. Phan
tmg (-) cho thay khdng c6 su thay d6i mau sic. Moi truong Tryptophan duoc sir dung lam
dbi chirng &m (Aryal, 2015).
o Phan ung do methyl
Vi khuan dugc cdy vao dng nghiém chira 5 mL mai truong MR — VP va 1 ¢ 35°C (£

2°C) trong vong 24 gid. Sau do, 2,5 mL dung dich nudi cdy dugc chuyén vao 6ng nghiém
vo tring m&i va 5 giot thudc thir d6 methyl dugc thém vao mdi 6ng nghiém. Két qua duong
tinh, sau khi thém thudc thtr, moi trudong nudi cdy chuyén sang mau do do acid duoc tao ra
lam giam d6 pH moi truong. Két qua 4m tinh, moi truong nudi cdy khong doi mau. Mai
truong MR-VP duoc sir dung lam ddi ching am (Salwan et al., 2023).
e Phan ung Voges - Proskauer
Trong phan &ng nay, 2,5 mL dung dich nudi cay chua sir dung tir phan tng do methyl
dugc chuyén vao 6ng nghiém vo trung méi. Tiép theo, 0,6 mL a - naphthol 5% va 0,2 mL
KOH 40% dugc thém vao éng nghiém. Sau d6, dng nghiém duogc lic 1 phut dé tiép xac véi
oxi trong khong khi. Ong nghiém duoc dé yén it nhét 30 phit va doc két qua trong vong 1
gid. Két qua duong tinh, moi trudng nudi cdy chuyén sang mau do. Két qua am tinh, moi
truong nudi ciy khong co sy d6i mau. Mbi trudng MR-VP dugc sir dung lam d6i chitng am
(Salwan et al., 2023).
o Kha nang su dung citrate
Vi khudn duoc cay va nudi tir 18 - 24 gio trén dng thach nghiéng chira moi truong
Simmons citrate va u ¢ 35°C (£ 2°C) trong vong 18-24 gio; sau do, quan sat mau cua moi
truong nudi cay. Két qua duong tinh ¢ sy chuyén mau tir xanh luc sang xanh lam. Két qua
am tinh, moi truong nudi cdy khong d6i mau (Salwan et al., 2023).
e Kha nang di dong
Vi khuan dugc cdy trong cac 6ng nghiém chira méi truong Sulfide Indole Motility
(SIM) va duoc u ¢ 37°C trong 24 - 48 gio. Két qua duong tinh: vi khuan di dong roi khoi
duong ciy phan tan vao méi trudng va lam duc méi trudng; tao thanh nhitng nhanh mo nhu
ré phu toa ra. Két qua &m tinh: vi khuan chi phat trién doc theo dudng cdy, méi trudng xung
quanh van trong. Néu &m tinh u tiép ¢ 21-25°C, t6i da dén 5 ngay (Shields & Cathcart, 2011).
e Kha néng sir dung nguon carbohydrate qua xét nghiém TSI
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Vi khuan duogc cy va u trong 6ng moi truong Triple Sugar Iron (TSI) & nhiét 6 35°C,
tir 18-24 gid dé danh gia kha nang 1én men dudng va san xuat khi. Két qua quan sat duoc &
hai phan cua 6ng nghiém: phan day (phan anh kha ning 1én men glucose) va mit nghiéng
(phan anh kha ning 1én men lactose va sucrose). Céc kiéu hinh A/A (1én men glucose va ca
lactose/sucrose), K/A (chi 1én men glucose), K/K (khong 1én men duong) két hop véi su co
mat ctia khi CO2, Ha va H2S gilp phan biét cac nhom vi khuan khac nhau (Aryal, 2019).

o Khdo sat si dé khang khdng sinh theo phwong phdp Kirby - Bauer

Huyén dich vi khuan c6 d6 duc tuong duong 0,5 McFarland dugc trai déu trén bé mat
moi trudng Mueller Hinton Agar (MHA). Sau d6, cac khoanh gidy khang sinh duoc dit 1én
bé mit thach. Pia thach duoc dé & nhiét do phong 30 phut cho khang sinh khuéch tan déu,
réi 1 & 35°C (+ 2°C) trong vong 20 - 24 gio (Jan, 2009). Pudng kinh viing tic ché duoc do va
so sanh voi tai liéu ciia Vién Tiéu chuan Phong thi nghiém va Lam sang (CLSI) nam 2021 dé
xéc dinh vi khuan Nhay cam (S), Trung gian (I) hay Dé khang (R). Pdi v6i ampicillin, >17
mm: S, 14-16 mm: |, < 13 mm: R; vo6i gentamicin, > 15 mm: S; 13-14 mm: I; <12 mm: R; véi
ciprofloxacin, > 26 mm: S, 22-25 mm: I; <21 mm: R (CLSI, 2021).

3.  Két qua va thao luan
3.1. Két qud phan lap

MBoi truong Endo agar 1a méi trudng chon loc, cho phép sy phét trién caa vi khuan
Gram am, trong khi né tc ché su phat trién cua cac vi khuan Gram duong do sy c6 mit cia
sodium sulfite va basic fuchsin. Do d6, méi truong Endo agar dugc sir dung dé phan 1ap vi
khuan tir miu bo bia. Tuy nhién, ngoai Enterobacteriaceae cac vi khuan Gram am khac va
nim men ciing c6 thé moc trén moi trudng Endo agar (Aryal, 2022). Vi vy, cac khuén lac
moc trén moi trudng Endo agar tiép tuc dugc sang loc bang cach cdy chdm diém trén moi
truong MacConkey. Két qua phan 1ap dugc thé hién & Hinh 1.

Hinh 1. Két qud phan ldp vi khudn trén méi truong Endo agar (4)
va cay cham diém trén MacConkey agar (B)

Két qua tir 01 mau bo bia, ching tdi thu nhan duoc tong cong 180 khuan lac vi khuan.
Mat d6 vi khuan Gram am nhiém trong mau bo bia dugc xac dinh 1a 1,6 x 102 CFU/g.

Ho Enterobacteriaceae thudc Lanh gi¢i (Domain) Bacteria, Nganh Proteobacteria; Lop
Gammaproteobacteria; B Enterobacteriales. Ho nay gém hon 30 chi va 120 loai (Rock &
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Donnenberg, 2014). Do dé, cac phan tmg sinh hoa st dung dé phan loai Enterobacteriaceae
(Imhoff, 2005) dwogc thue hién dé xac dinh duoc thanh phan cac loai vi khuan phan 1ap duoc.
3.2. Két qua cdc phan ikng sinh hod

Dua vao kho4 phan loai cuia Bergey (2005), 6 phan wng sinh ho& gdm phan ting indole,
phan tng do methyl, phan tng Voges — Proskauer, kha nang sir dung citrate, kha nang di
dong (Hinh 2), dic diém sinh trudng trén méi trudong TSI (Hinh 3) duoc thuc hién dé dé xac
dinh duoc thanh phan cac loai vi khuan.
3.2.1. Phan ung indole

Phan tmg indole sir dung dé x4c dinh kha ning tao ra indole tir sy phan huy amino acid
trytophan nho enzyme tryptophanase.

Hinh 2. Két qud mét sé phdn ing sinh hoa
A: phdn u#ng indole, B: phdn w#ng do methyl, C: phan ing Voges — Proskauer, D: kha
nang su dung citrate, E: kha nang di dong; +: phan wng dwong tinh, -: phan #ng am tinh

Két qua cho thdy c6 14/180 ching vi khudn c6 phan tGng indole duong tinh, chiém
7,78%; 166/180 chung vi khuan ¢ phan tung indole am tinh (Hinh 2A), chiém 92,22%.
3.2.2. Phan wng do methyl

Phan tng d6 methyl duoc st dung dé xac dinh kha nang vi khuan san xuat va duy tri
cac san pham cudi cung c6 tinh acid 6n dinh tir qué trinh 1én men glucose. Mot s vi khuan
c6 kha nang chuyén doi glucose thanh mot sb loai acid 6n dinh nhu lactic acid, acetic acid
hodc formic acid, lam giam d¢ pH xuéng 4,5 hoac thép hon, dugc biéu thi béng su thay doi
mau cta d6 methyl tir vang sang d6 (phan tmg duong tinh). Két qua cho thay c6 13/180 chung
vi khuan cho két qua phan g d6 methyl duong tinh, chiém 7,22%; 167/180 chung vi khuan
cho két qua am tinh (Hinh 2B), chiém 92,78%.

3.2.3. Phan ung Voges - Proskauer 7 7 ,

Phan trng Voges - Proskauer xac dinh kha nang cta vi khuan tao san pham cu6i mang
tinh trung tinh 12 acetoin (Salwan et al., 2023). Két qua cho thay c¢6 126/180 chung vi khudn
cho két qua phan tmg Voges - Proskauer am tinh, chiém 70%, 54/180 chung vi khuan, két
qué duong tinh, chiém 30% (Hinh 2C).

3.2.3. Kha nang sw dung citrate
Mbi truong Simmons citrate dugc sir dung dé kiém tra kha nang st dung citrate 1dm ngudn
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nang luong cua vi sinh vat. Vi khuan sir dung citrate, mudi ammonium bi phé v& tao thanh
ammoniac, do d6 tang tinh kiém. Sy chuyén d6i pH dan téi chuyén chét chi thi bromthymol blue
trong moi truong tir xanh 14 thanh xanh da troi khi pH trén 7,6. Két qua cho thay c6 20/180
chung vi khuan khéng sinh truéng dugc va khong 1am d6i mau méi trudng nudi cdy, cho két
quéa am tinh, chiém 11,11%; 160/180 ching vi khuén sinh truéng duoc va lam d6i mau moi
truong nudi cay, cho két qua duong tinh, chiém 88,89% (Hinh 2D).

3.2.4. Kha nang di dong

Két qua thi nghiém kiém tra kha ning di dong cia cac ching vi khuan cho thdy co
92/180 ching vi khuan di dong trong méi trudng nudi cay, chiém 51,11%; 88/180 ching vi
khudn khong di dong trong mdi truong nudi cdy, chiém 48,89% (Hinh 2E).

3.2.5. Bdc diém sinh truéng trén méi truong TSI

Triple Sugar Iron (TSI) Agar 1a méi truong nudi cdy dugc sir dung dé dinh danh vi
khuan thugc ho Enterobacteriaceae. Mbi trudng TSI chira ba loai carbohydrate gdm glucose,
lactose va sucrose. Vi khuan lén men duong tao ra acid, biéu hién béng su thay d6i mau sic
ctia moi truong. Néu vi khuan 1én men glucose nhung khong 1én men lactose hoic sucrose,
mit nghiéng s& tr& thanh mau do va phan gdc van mau vang (K/A). Néu vi khuan 1én men
glucose va 1én men lactose hodc sucrose, san phém lén men dugc hinh thanh trén mat
nghiéng s& trung hoa amine kiém chuyén mit nghiéng thanh acid (A/A).

Két qua cho thiy c6 15/180 ching vi khuan phan nghiéng mang tinh acid/phan day
mang tinh acid (A/A), sinh khi CO,, Ha, chiém 8,33%; 1/180 ching vi khuan A/A, khong
sinh khi, chiém 0,56%; 76/180 chung vi khuan phan nghiéng mang tinh kiém/phan day mang
tinh acid (K/A), sinh khi CO;, Ha, chiém 42,22%; 9/180 chung vi khuan K/A, khong sinh
khi CO2, Ha, chiém 5%; c6 27/180 ching vi khuan K/A, sinh khi CO2, Haz, san xuat HaS,
chiém 15,56%; c6 26/180 ching vi khuan phan nghiéng mang tinh kiém/phan d4y mang tinh
kiém (K/K), khong sinh khi CO2, Ha, chiém 14,44%; c6 1/180 ching vi khuan K/K, khong
sinh khi CO2, Ha, san xuat H,S, chiém 0,56%; c6 9/180 chung vi khuan K/K, sinh khi COx,
Ha, chiém 5%; c6 5/180 ching vi khuan K/K, sinh khi CO2, H, san xuat HS, chiém 2,78%.
Trong d6, 11/180 chung vi khuan khéng sinh trudong duoc trén moi truong TSL

A B b

_Hinh 3. Két qua sinh trudng trén méi trwong TSI ciia mét s6 ching vi khudn
A: doi chieng &am, B: AA, sinh khi CO2, Hz, C: KA, sinh khi CO2, Hz, D: sinh khi HzS, CO>
va Hz, E: KK, sinh khi CO2, H
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Bing 1. Két qua khdo sdt cac déic sinh héa cia cac ching vi khudn

Tap 22, S6 1 (2025): 15-26

Ki Lén Phan tng sinh héa
STT  hiéu men . Di Tén chi/loai
chiing lactose Indole MR VP Citrate TSI dong Urea
1 A8 + - - + + AA, sinh khi - - Klebsiella
CO,, H» pneumoniae
2 B1 + - - + + AA, sinh khi - + Klebsiella
CO,, H» pneumoniae
3 B2 + + - + + AA, sinh khi - - Klebsiella
COy, H» oxytoca
+ - - + - KA, sinh khi + - Hafnia
4 C25 COu Ho
+ - - + - KA, sinh khi + + Hafnia
5 C34 CO» Ho
6 D7 + - - + + KA, sinh khi - - Yersinia
CO2, Hy, ¢0 pestis
7 D9 - - - - + KA, sinh khi + - Serratia
COa, H2 marcesens
+ - - + - KA, sinh khi + + Hafnia
8 D11 COu Ho
9 D16 - - - - + Klg, khéng sinh  + - Pseud_omonas
khi aeruginosa
10 D17 - - - + + KA’\, khéng sinh  + + Serratia
khi marcesens
- - - + + KA, sinh khi + - Serratia
11 D18 CO3, H2 marcesens
- - + + + KA, sinh khi + + Hafnia
12 D19 COs, Ha, ¢6 HsS
- + + - - KA, sinh khi + - Edwardsiella
13 D25 COs, Ha, ¢6 HsS tarda
+ + - + + AA, sinh khi - - Klebsiella
14 D33 COy, H; oxytoca
15 D34 - - - - + Klg, khéng sinh  + - Pseud_omonas
khi aeruginosa
16 £10 + + + - - KA, sinh khi + + Morgan_(?lla
COy, H; morganii
- - - + + AA, sinh khi - + Klebsiella
17 E26 COy, H; pneumoniae
18 E31 + - - + + Klg, khéng sinh  + + Serratia
khi marcesens
- - - - + KK, khéng sinh  + + Pseudomonas
19 F9 ; .
khi aeruginosa
20 F10 + - - + + Klf, khéng sinh  + + Serratia
khi marcesens
+ - + - + KA, sinh khi + + Salmonella
21 F16 COz, Hz, co HzS Typhl
+ - - + + AA, sinh khi + - Enterobacter
22 Fi8 CO,, H» cloacae
+ + - + + AA, sinh khi - - Klebsiella
23 F20 COy, H» oxytoca
+ - + + + AA, sinh khi + - Proteus
24 F21 CO,, H» myxofaciens
+ - + - + KA, sinh khi + - Salmonella
25 F25 COz, Hz, co HzS Typhl

(+): phan ung dwong tinh, (-): phan wng am tinh
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Dua vao két qua ctia cac phan Gmg sinh hoa va tai liéu phén loai vi khuan cua Bergey
(2005), 25/180 ching vi khuan (13,89%) c6 thé duoc phan loai thanh chi hodc loai khac
nhau (Bang 1), con lai 155/180 chung chua duoc phan loai (86,11%). Trong s6 cac ching
duogc phan loai, 3 ching A8, B1, E26 la Klebsiella pneumoniae; 3 chung B2, D33, F20 la
Klebsiella oxytoca; 4 chung C25, C34, D11, D19 la Hafnia sp.; 1 ching D7 la Yersinia
pestis; 5 chung D9, E31, F10, D17, D18 1a Serratia marcesens; 3 chung D16, D34, F9 la
Pseudomonas aeruginosa; 1 chung D25 la Edwardsiella tarda; 2 chung F16, F25 la
Salmonella Typhi; 1 chung F18 la Enterobacter cloacae; 1 chung F21 la Proteus
myxofaciens; 1 chiung E10 1a Morganelia morganii (Bang 1).

Nhu vay, trong s6 180 khuin lac c6 dic diém dic trung cua vi khuin ho
Enterobacteriaceae phan lap duogc tir bo bia, 3/180 14 Klebsiella pneumoniae, chiém 1,67%:;
4/180 1a Hafnia spp., chiém 2,22%:; 1/180 la Yersinia pestis, chiém 0,56%:; 5/180 la Serratia
marcesens, chiém 2,78%; 3/180 la Pseudomonas aeruginosa, chiém 1,67%; 1/180 la
Edwardsiella tarda, chiém 0,56%; 2/180 la Salmonella Typhi, chiém 1,11%; 1/180 la
Enterobacter cloacae, chiém 0,56%; 1/180 la Morganelia morganii, chiém 0,56%.

Cac chung vi khuén duoc phan 1ap tir bo bia thé hién su da dang vé sb loai vi khuan.
Téng cong 9 chi vi khuan khac nhau dugc phat hién trong mau bo bia; trong do
K. pneumoniae, P. aeruginosa va S. marcesens chiém ti 1& cao nhat. Mot s loai vi khuan
nhu K. pneumoniae, S. marcesens, P. aeruginosa, Salmonella Typhi va E. cloacae c6 thé
gay bénh cho nguoi.

Céc nghién ctru d3 chi ra rang K. pneumoniae c6 thé hién dién trong mot ti 16 déng ké
cac mau thirc dn dudng phd. Nghién ciru tir nhidu qudc gia khac nhau, bao gdm Malaysia,
An Do va Indonesia, bao cdo ti 1& 6 nhiém dao dong tu 22% dén 32%. Su hién dién cua
K. pneumoniae trong thirc dn duong phd rat dang lo ngai vi né c6 thé gy ra nhiéu bénh khac
nhau (Giri et al., 2021; Budiarso et al., 2020).

P. aeruginosa c6 kha ning trao ddi chét linh hoat, toc d6 sinh truéng nhanh, kha ning
thich nghi cao va kha ning phat trién & nhiét d6 thip nén P. aeruginosa dang ndi 1én nhur mot
tac nhan gay nhidm khuan thyc pham dang luu ¥ (Li et al., 2023).

Salmonella spp. 1a nhitng nguyén nhan phé bién nhat giy bung phat dich bénh do thuc
pham & nguoi. Ching 1 nhimg méi nguy hiém tir thyc phdm giy ra ganh ning hang nim
cao nhét va sd ca tir vong 16n nhit trén toan cau (Truong Huynh Anh Vu et al., 2021).

Céc chung dugc dinh danh tiép tuc dugc st dung dé kiém tra sy dé khang voi1 3 loai
khang sinh la ampicillin, ciprofloxacin va gentamicin.

3.3. Sw dé khdng khdng sinh

Ampicillin thusc nhém penicillin, 13 mét loai khang sinh phé rong, c6 hiéu qua chdng
lai nhiéu loai vi khuan. Gentamicin 1a khang sinh thuoc thudéc nhém aminoglycoside, 1a
nhém khéng sinh an toan va hiéu qua nén duoc xép vao danh séch thudc thiét yéu cua To
chuc Y té Thé gisi. Ciprofloxacin 1a khang sinh flouroquinolone thé hé 2, ¢4 phé khang
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khuan rong va duogc chi dinh trong nhiéu bénh nhiém khuan. Do d6, cac chang vi khuan
trong nghién ctu nay duoc khao sat sy dé khang ddi véi ampicillin, gentamicin va
ciprofloxacin. Két qua khao séat su d& khang khang sinh cua cac chang vi khuan duogc thé
hién trong Bang 2.

Bdng 2. Két qua khdo sét su dé khang khang sinh cua cac ching vi khudn

Ampicillin Gentamicin Ciprofloxacin
STT KLE"‘:’U Ténvikhuin  Pudng kinh ga Duongkinh y Duingkinh .
chung vong vo khuan 2<% vongvo khuan <.~ vongvo khuidn O,
khang khang khang
(mm) (mm) (mm)
1 A8 pneumoniae 6+2 R 25+2 S 33%2 S
2 B1 K. pneumoniae 202 S 25+2 S 45+2 S
3 B2 K. pneumoniae 71 R 201 S 40+3 S
4 C25 K. pneumoniae 7+3 R 30+£3 S 40+3 S
5  Ca4 Cnterobacter 8+2 R 2342 S 45+1 S
cloacae
6 D7  Yersinia pestis 25+2 S 17+2 S 35+2 S
7 pg Serratia 7+1 R 2541 s 45+2 S
marcesens
8 D11 Hafnia 61 R 18+1 S 401 S
9 pig Fseudomonas 742 R 25+ 2 s 50 + 2 S
aeruginosa
10 D17 S. marcesens 8§+2 R 10+1 R 302 S
11 D18 S. marcesens 71 R 17+£2 S 25+2 S
12 D19 Hafnia 25+1 S 10+£1 R 28+2 S
13 pps Edwardsiella 402 S 15+1 S 3542 S
tarda
14 D33 K. oxytoca 6+2 R 15+1 S 371 S
15 D34 P. aeruginosa 7+2 R 161 S 35+2 S
16 g0 Morganelia 1541 | 28+2 s 47+2 S
morganii
17 E26 K. pneumoniae 6+1 R 201 S 3812 S
18 E31 S. marcesens 10+2 R 25+1 S 3B+l S
19 F9  P.aeruginosa 72 R 25+1 S 38+2 S
20 F10 S. marcesens 71 R 19+1 S 25+2 |
21 F16  Salmonella Typhi 8+2 R 25+2 S 401 S
22 F18 E.cloacae 20+1 S 25+1 S 3Bl S
23 F20 K. oxytoca 7+2 R 25+1 S 301 S
24 1 roteus 8+2 R 2341 S 35+ 1 S
myxofaciens
25 F25 Salmonella Typhi 7+2 R 361 S 401 S

Két qua khao sat cho thiy 19/25 chung phan lap dwoc dé khing véi khang sinh
ampicillin, 1/25 chung phan lap duoc cho két qua trung gian v6i khang sinh ampicillin, 5
chung nhay cam véi ampicillin; 23/25 ching phan 1ap dugc nhay cdm véi gentamicin, 2/25
ching phan lap duoc d& khang v6i khang sinh gentamicin, 24/25 chung nhay cam vé6i khang
sinh ciprofloxacin, 1/25 chiing d& khang trung gian véi ciprofloxacin. Nhu vay, ti 1¢ dé khang
ampicillin 1a 76%; gentamicin la 8%; ciprofloxacin la 0%.
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4. Kétluan

Téng cong 180 chung vi khudn c6 dic diém dic trung cua vi khuén thudc ho
Enterobacteriaceae duoc phan 1ap tir mot mau bo bia mua & quan 5 Thanh phd H6 Chi Minh.
Dua vao khoa phan loai cua Bergey (2005) va 6 phan tng sinh héa gdbm phan tng indole,
phan ing do methyl, phan ing Voges - Proskauer, kha nang sir dung citrate, kha nang di
dong va dic diém sinh truong trén moi truong TSI, 25/180 (13,89%) ching vi khuan dugc
xac dinh thudc ho Enterobacteriaceae, 155/180 ching chua duogc phan loai (86,11%). Cac
chung duoc phan loai gdm K. pneumoniae (1,67%):; Hafnia spp. (2,22%); Y. pestis (0,56%):;
S. marcesens (2,78%); P. aeruginosa (1,67%); E. tarda (0,56%); Salmonella Typhi (1,11%);
E. cloacae (0,56%); M. morganii (0,56%). Cac chung vi khudn nay c6 muc do dé khang cao
d6i voi ampicillin (76% dé khang, 4% trung gian, 20% nhay cam); it d& khang gentamicin
(8% dé khang, 92% nhay cam); khong dé khang véi ciprofloxacin (4% trung gian, 96% nhay
cam). Nhitng két qua ndy cho thdy miu bo bia thu thap duwoc nhiém vi khuan
Enterobacteriaceae twong ddi nhiéu, tiém an nguy co gay bénh cho ngudi tiéu dung.

Tuy nhién, nghién ctru ndy chi thyc hién trén mot mau bo bia duy nhét, dé c6 két luan
chinh x4c hon vé tinh trang nhiém vi khuan Enterobacteriaceae cua bo bia, can thuc hién
nghién ctru trén sd lwong méau 16n hon. Thém vao d6, cac chung vi khudn phan 1ap duoc
trong dé tai chi méi duoc dinh danh dua vao két qua cua cac thir nghiém sinh hoa, dé c6 két
qua dinh danh chic chin hon, can két hop cac phuong phap dinh danh hién dai khac.

< Tuyén bé vé quyén lgi: Cac tac gid xac nhan hoan toan khéng c6 xung dét vé quyén loi.
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ABSTRACT

Members of the Enterobacteriaceae family are commonly used as indicators of food hygiene
and include several important foodborne pathogens. This study aimed to isolate Enterobacteriaceae
from a popiah sample collected in Ho Chi Minh City and investigate their antibiotic resistance status.
Bacterial isolation was performed using Endo agar and MacConkey agar, yielding 180 strains.
Identification was conducted through six biochemical tests (indole, methyl red, Voges-Proskauer,
citrate utilization, motility, and Triple Sugar Iron) and reference to Bergey's Manual (2005),
confirming that 25 of 180 strains (13.89%) belonged to the Enterobacteriaceae family. Serratia
marcescens was the most prevalent species (2.78%), followed by Hafnia (2.22%), Pseudomonas
aeruginosa (1.67%), Klebsiella pneumoniae (1.67%), Klebsiella oxytoca (1.67%), Salmonella Typhi
(1.11%), Edwardsiella tarda (0.56%), Enterobacter cloacae (0.56%), Proteus myxofaciens (0.56%),
Morganelia morganii (0.56%), and Yersinia pestis (0.56%). Antibiotic susceptibility testing revealed
high resistance to ampicillin (76%), moderate resistance to gentamicin (8%), and no resistance to
ciprofloxacin (0%). These findings suggest that the popiah sample was relatively contaminated with
Enterobacteriaceae bacteria, posing a potential risk of infection to consumers.

Keywords: Antibiotic resistance; Enterobacteriaceae; food hygiene; popiah
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