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Antibiotic resistance of bacteria in food is one of the major safety
concerns for human health, including antibiotic resistance of
Salmonella spp. The study was conducted to investigate the antibiotic
resistance of Salmonella spp. bacteria in fermented pork rolls at 10
traditional markets in Vinh Long province. The study isolated 17
bacterial strains, and 16S rRNA gene sequencing results showed that
two bacterial strains Sal7, and Sal15 were 100% similar to Salmonella
enterica strain LHST_ 2018, and Salmonella enterica strain
SEWLSH-13 respectively. These results showed that the bacteria in
the study were sensitive to the antibiotics norfloxacin,
ampicillin/sulbactam, and ceftazidime at rates of 100%, 94.12%, and
94.12% respectively. The bacterial strains isolated in the study all
showed resistance to tested antibiotics such as ampicillin, gentamicin,
doxycycline, ciprofloxacin, trimethoprim/sulfamethoxazole, and
nalidixic acid. In there, ampicillin is the antibiotic with the highest
antibiotic resistance rate, accounting for 88.24%. Among the 100% of
the isolates that were resistant to at least one antibiotic, the multidrug
resistance MAR index ranges from 0.21 to 0.64.
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Tinh trang khang khang sinh cua vi khuan trong thuc pham dang la
mét trong nhitng méi lo ngai I6n vé& an toan doi véi suc khoé con
ngudi, trong d6 cé tinh trang khang khang sinh cta Salmonella spp.
Nghién ctru duoc thuc hién nham muc dich khao st su khang khéng
sinh cua vi khuan Salmonella spp. c6 trong nem chua thu dwoc tai 10
cho truyén théng trén dia ban tinh Vinh Long. Nghién ctru di phan
lap dugc 17 chang vi khuéan, két qua giai trinh ty doan gen 16S
rRNA, hai chung vi khuan Sal7 va Sall5 twong dong 100% véi vi
khuin Salmonella enterica ching LHST 2018 va Salmonella
enterica chung SEWLSH-13. Két qua cho thay vi khuan trong nghién
cau nhay vai cac khang sinh norfloxacin, ampicillin/sulbactam va
ceftazidime voi ty 1& lan luot 12 100%, 94,12% va 94,12%. Cac
ching vi khuan phan lap trong nghién ctu biéu hién tinh khang véi
cac loai khang sinh th nghiém nhu ampicillin, gentamicin,
doxycycline, ciprofloxacin, nalidixic acid va trimethoprim/
sulfamethoxazole. Trong d¢6 ampicillin 1a khang sinh bi khéng cao
nhét, chiém ty 1& 88,24%. Trong sé 100% céc chung phan lap déu
khéang it nhit mot loai khéng sinh, chi s6 da khang thuéc MAR dao
dong tir 0,21 dén 0,64.
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1. Giéi thigu

Nem chua la san pham thit séng 1én men truyén thong caa Viét Nam [1], duoc san xuat chu
yéu theo phuong phéap thii cdng véi nguyén li¢u chinh 12 thit lon nac xay nho, dugc 1én men &
nhiét do thuong trong 1 — 2 ngay [2]. Trong nem chua quéa han luén ton tai cac loai vi khuan gay
bénh va cac ki sinh tring c6 hai, tuy bi tic ché khéng hoat dong dwoc nhung ching khong chét
ma s& phat trién khi gap diéu kién thuan lgi. Thém vao do6, nhu cau thit song ngay cang ting lam
tang kha niang ngd doc thuc pham do vi khuan [3]. Mot sé nghién ciu cho thiy trong thit lon
séng ¢ Pong Nam A c6 chira cac chung vi khuan gay bénh Escherichia coli, Salmonella spp.,
Campylobacter spp., Listeria monocytogenes va Staphylococcus aureus la nhitng mam bénh
chinh truyén qua thuc pham va chang thuong duoc tim thiy trong dudng rugt va phan cua dong
vat 1am thyc pham [4].

Salmonella spp. thudc ho Enterobacteriaceae, la vi khuan gram am, hinh que, khong 1én men
lactose, khdng hinh thanh bao tir [5]. Salmonella spp. duoc xem 1a mam bénh chinh lay truyén
qua thuc pham chinh, c6 thé gay ra mot s6 bénh do thuc pham va thuong lién quan dén viéc tiéu
thu thit [6]. Thit lon va céc san pham thit lon bi 6 nhiém 1a nguon lay nhiém Salmonella spp.
chinh & nguoi cua nhidu quéc gia [7]. Nghién ciu cia Nguyén Xuén Hoa (2015) cho thay ty Ié
nhidm Salmonella spp. ¢ thit lon xuat khau 1a 2,94%, trong khi 16 mé tiéu thu noi dia la 20,59%
[8]. Trén 50% mau thit lon tuoi sdng dugc Iy ngiu nhién tai cac cho truyén thong trén dia ban
thanh phé Ho Chi Minh cho két qua nhiém Salmonella spp. [9].

Khéang khang sinh (KKS) la tinh trang mét chat khang sinh khdng c6 kha ning hodc giam kha
nang &c ché su phét trién cua vi khuan gay bénh [10]. Sy xuat hién cua tinh trang KKS la mot
trong nhitng méi de doa sirc khoe caa con ngudi 16n nhét trén toan cau [11], dic biét 1a tinh trang
KKS ciia vi khuan Salmonella spp. [12]. Chudi san xuét thuc pham da duoc xéc dinh 1a mot con
duong co thé lay truyen vi khuan KKS sang ngudi [13]. Viéc tiép xtc 1au dai véi khang sinh da
gay mbi de doa d6i vai an toan thuc pham va sic khoe con ngudi [14]. Nghién ciu trude day cho
thdy, di tim thay mot lwong Ién Salmonella spp. khéng véi cac khang sinh nhom B-lactams,
chloramphenicol, tetracyclin va streptomycin, day la nhiing khang sinh rat quan trong trong diéu
tri bénh nhidm khuan Salmonella spp. [9]. Tuy nhién, cho dén nay, viéc nghién ctu tinh nhay
cam voi thudc khéng sinh cua vi khuan Salmonella spp. phan 1ap trén nem chua ¢ tinh Vinh Long
van chua duogc thuc hién. Két qua cua nghién cau nay nham cung cap thong tin vé tinh nhay voi
cac loai khang sinh cua vi khuan Salmonella spp., qua d6 gop phan han ché kha ning lay lan cua
cac vi sinh vat KKS.

2. Vit li¢u va phwong phap nghién ciru
2.1. Thu mdu va phan lgp vi khudn

M3u nem chua ban 1é dugc thu tir 10 cho truyén théng trén dia ban tinh Vinh Long. Tt ca
cac mau nem chua déu dwoc 1&n men tu nhién, 1a loai an lién, chwa niu chin, gdi trong |a chudi
va trung bay ¢ diéu kién nhiét d6 méi trudng hoic ta lanh. Mau nem chua duoc lay o clng giai
doan 1&n men, tuc 1a sau khoang 48 dén 72 gio 1én men, bat dau dugc ban trén thi truong. Cac
thong tin vé& ¢& mau, noi 1ay mau va diéu kién bao quan duoc ghi lai. Cac mau duoc giit trong
nude da va van chuyén ngay dén phong thi nghiém dé thir nghiém.

2.2. Phwong phdp phdén lap vi khuan

Vi khuan Salmonella spp. dugc phan lap theo TCVN 10780-1:2017 (ISO 6579-1:2017).
Khuan lac dién hinh cua vi khuan Salmonella spp. cdy 1én moi truong (Salmonella Shigella agar)
SS agar bang ky thuét cay vach [15], & 37°C trong 24 gio. Cac dong vi khuan phan lap duoc mo
ta dic diém khuén lac, xac dinh hinh théi té bao bang phuong phap nhuom gram, kiém tra mot s6
dic tinh sinh hoa nhu thir nghiém catalase, oxidase dé xac dinh chang vi khuén [16].
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2.3. Phwong phdp thuc hién khdng sinh do

Céc chung vi khuan phan lap duoc kiém tra tinh dé khang véi 14 loai khang sinh bang phuong
phap khuyéch tan dia cua Kirby-Bauer va cong su (1966) [17], gdm: ampicillin (AMP, 10
pg/mL), ampicillin/sulbactam (SAM, 20 pg/mL), ceftazidime (CAZ, 30 pg/mL),
chloramphenicol (C, 30 pug/mL), ciprofloxacin (CIP, 5 pg/mL), doxycycline (DO, 30 pg/mL),
gentamicin (CN, 10 pg/mL), levofloxacin (LEV, 5 pg/mL), nalidixic acid (NA, 30 pg/mL),
norfloxacin (NOR, 10 pg/mL), ofloxacin (OFX, 5 pg/mL), streptomycin (STR, 10 pg/mL),
tetracycline (TE, 30 pg/mL), trimethoprim/sulfamethoxazole (SXT, 25 pg/mL) (Oxoid, Anh).
Chang vi khuan S. enteritidis ATCC 10376 dwoc dung 1am chang tham chiéu. Mai thi nghiém
duoc 1ap lai 3 1an. Két qua xac dinh mirc d6 nhay cam, nhay cam trung gian va dé khang cua vi
khuan ddi véi khang sinh dwa theo tiéu chuan Vién Tiéu chuan Xét nghiém Lam sang (CLSI,
2020) [18].

Chi sb da khang thuc (Multiple Antibiotic Resistance Index, MAR) duoc tinh toan dua trén
cong thic: MAR = R/E [19], trong d6: R = tong s khang sinh vi khuan khang; E = tong s6
khéang sinh sir dung thuc hién khang sinh do. Gia tri MAR > 0,2 cho thiy khang sinh duoc st
dung thuong xuyén, con gié tri MAR < 0,2 cho thdy khang sinh it hoic khéng bao gio duogc sir
dung [20].

2.4. Pinh danh ching vi khudn bang kj thugt PCR va gidi trinh tz gen

Chung vi khuan da khang thudc duge dinh danh ching bang ky thuat PCR va giai trinh tu gen,
Gen 16S rRNA duwoc Kkhuéch dai bang PCR s& dung cap primer 27F (5-
AGAGTTTGATCCTGGCTCAG-3) va 1492R (5’-GGTTACCTTGTTACGACTT-3’) [21].

San pham PCR s& dugc gui giai trinh tu & cdng ty Macrogen, Han Quoc dé€ xac dinh loai vi
khuan. Ket qua giai trinh tu ving gen 16S rRNA cua vi khuan dugc so sanh véi cac trinh tu trong
ngan hang di liéu caa NCBI (http://www.nchi.nlm.nih.gov) bang céng cu BLASTnh.

2.5. X 1y sé ligu

S6 ligu trong nghién ciru dugc xir Ii bang phan mém Microsoft Excel. Do twong dong trinh ty
cac chung vi khuan dugc so sanh voi cac trinh ty trén ngan hang dix liéu NCBI bang chuong trinh
BLASTN. Cay pha hé (phylogenetic tree) dugc xay dung bang phan mem MEGALL dua trén
thuat toan Neighbour-joining véi gia tri bootstrap Ia 1.000 lan lap lai.

3. Két qua va thao luan
3.1. Két qua phan ldp vi khudn Salmonella spp.

Tong sb 17 chung vi khuan Salmonella spp. dugc phan lap trén moi truong SS Agar thu dwgc

tir 40 mau nem chua tai cac chg truyén thong thuoc tinh Vinh Long. Két qua quan sat cho thay

khuan lac cua cac ching vi khuan phan lap trén moi truong SS Agar c6 kich thude khuan lac dao
dong tr 1 — 1,5 mm sau 24 — 36 gio u ¢ nhiét d6 37°C (Hinh 1B).

Hinh 1. Ddc diém sinh hoa ciia vi khuan Salmonella spp.
~A.Nem chua; B. Khuan lgc Salmonella spp. ¢rén méi truong SS Agar;
C. Két qud nhugm Gram; D. Kiém tra hogt tinh catalase cua vi khudn Salmonella spp.
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Hau hét khuan lac Salmonella spp. déu khéng mau, trong sudt, c6 tim mau den do khong 1én
men lactose, ¢ do noi 16i, bia nguyén, tron nho li ti. Hinh dang khuan lac trén méi truong SS Agar
tuong dong véi nghién ctu cia Yanestria va cong su (2019) cho thay Salmonella spp. phan 1ap tir
c4 mang (Chanos chanos) tao ra cac khuan lac trong sudt hoac khdng mau véi tim c6 mau den &
gitra [22]. Két qua kiém tra cho thay tat ca céc chung vi khuan déu cd kha nang di dong, khong hinh
thanh bao tir, Gram am va c6 hinh que, riéng Ié hodc xép thanh déi (Hinh 1C). Tat ca cac ching vi
khuan phan lap déu cho phan ung catalase duong tinh (Hinh 1D) va oxidase 4m tinh.

3.2. Két qud thuc hién khdng sinh dé ciia cac ching vi khuan Salmonella spp.

Két qua khao sat tinh KKS cua vi khuan Salmonella spp. duoc thé hién & hinh 2. Hinh 2 cho
thdy vi khuan Salmonella spp. con nhay cam cao véi cac loai khang sinh thir nghiém. Két qua thu
nghiém cho thay c6 11/14 khang sinh van con tinh nhay trén 50% ddi véi cac chang vi khuan phan
lap (ty & 78,57%), trong d6 cao nhat 1a norfloxacin (100%), tiép theo ampicillin/sulbactam
(94,12%), ceftazidime (94,12%), chloramphenicol (88,24%) va ofloxacin (82,35%). Cac chung vi
khuan Salmonella spp. phan Iap khang véi cac loai khang sinh theo cac mirc 6 khac nhau (dao
dong tir 0 dén 88,24%), trong d6 ampicillin 1a khang sinh ¢6 ty 1& d& khang cao nhit chiém 88,24%.
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Hinh 2. Ty 1¢ (%) cé&c ching vi khugn Salmonella spp. nhay cam véi cac khang sinh
Ghi cha: ampicillin (AMP), ampicillin/sulbactam (SAM), ceftazidime (CAZ), gentamicin (CN),
streptomycin (STR), chloramphenicol (C), doxycycline (DO), tetracycline (TE), ciprofloxacin (CIP),
levofloxacin (LEV), nalidixic acid (NA), norfloxacin (NOR), ofloxacin (OFX),
trimethoprim/sulfamethoxazole (SXT).

Nghién ctru d3 xac dinh duoc 9 kiéu hinh da khang khac nhau tir 11 chung Salmonella spp. da
khang véi 14 loai khang sinh dugc kiém tra (Bang 1). Két qua phan tich cho thay c6 kiéu hinh da
khang pho bién nhat cua vi khuan 1a AMP-CIP, chiém ty 1¢é 27,27%. Két qua khao sat sy MDR
cho thay c6 64,71% ching vi khuan Salmonella spp. trong nghién ctru da khang thude. Trong do,
vi khuan khéang thap nhat 12 2 loai va nhiéu nhét Ia 9 loai khang sinh. Ty 1&¢ MDR cac ching vi
khuan phan lap da khang cao nhat véi 2 loai khang sinh (45,45%), tiép theo 1a da khang véi 3 va
4 loai khang sinh (18,18%) va thap nhét 1a da khang 6 va 9 loai khang sinh (9,09%) (Bang 1).

Bang 1. CAc kiéu hinh da khang cia vi khuan Salmonella spp.

P . Sb khang S chiing vi khuan Ty 1§ da
Kiéu hinh khang sinh da khang khang thuéc (%)
AMP-CIP 2 3 27,27
AMP-DO 2 1 9,09
AMP-CN 2 1 9,09
CN-NA-TE 3 1 9,09
CN-STR-TE 3 1 9,09
AMP-DO-CN-TE 4 1 9,09
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AMP-DO-NA-TE 4 1 9,09
AMP-CIP-DO-STR-TE-SXT 6 1 9,09
AMP-C-CIP-DO-CN-NA-STR-TE-SXT 9 1 9,09

Ghi cha: ampicillin  (AMP), ampicillin/sulbactam (SAM), ceftazidime (CAZ), gentamicin (CN),
streptomycin (STR), chloramphenicol (C), doxycycline (DO), tetracycline (TE), ciprofloxacin (CIP),
levofloxacin  (LEV), nalidixic acid (NA), norfloxacin (NOR), ofloxacin (OFX), trimethoprim/
sulfamethoxazole (SXT).

Ampicillin 1a khang sinh thuoc nhém B-lactam c6 tac dung khang khuan trén ca vi khuan
Gram duong va Gram am, day 1a khang sinh hang dau dugc sir dung dé diéu trj bénh nhiém
khuan Salmonella spp. [23]. Cac chung vi khuan phan lap khang véi ampicillin & mac cao nhat
trong tat ca cac loai khang sinh thir nghiém (88,24%). Két qua nay tuwong tu voi nghién ciu cua
Guo va cong su (2023) cho thiy ampicillin 1a khang sinh bj khang cao véi céc chiung Salmonella
spp. dugc phan Iap tir dong vat lam thuc pham [24]. Tuy nhién, ty 1& vi khuan khang ampicillin
thap hon nghién ctru cua Tian va cong su (2021) [6], nhdm cac tac gia ghi nhan ty 18 khang
ampicillin cia vi khuan Salmonella spp. trén thit lon 12 96,9%. Kha ning khang ampicillin cua
Salmonella spp. do gen blarem-1s quy dinh, day 1a p-lactam chiém wu thé trong hau hét cac kiéu
huyét thanh cia Salmonella spp. trén toan thé gigi [25]. Gen bla duoc tim thiy c6 kha nang kiém
soat thudc khang sinh nhoém B-lactam bang cach thiy phan vong B-lactam, dan dén bat hoat
khéng sinh [25].

Nhom aminoglycoside dugc st dung la gentamicin (29,41%) va streptomycin (17,65%). Tinh
KKS cua chung Salmonella spp. trong nghién ctu nay nhin chung thap hon so véi két qua da
cdng bd cua Tran Quang Vui va cong su (2017), 100% chung Salmonella spp. déu khang véi
streptomycin va gentamicin [26]. Bong thoi, tinh KKS cuaa vi khuan Salmonella spp. trong
nghién ctu cua tac gia cho két qua khac vai cac nghién ciru da cong bd. Hau hét trong cac nghién
ctru ¢0 lién quan dén nhom aminoglycosides, khang sinh streptomycin thuong c6 ty 1& khang cao
hon so véi cac loai khang sinh con lai cung nhom, ty 1€ khang streptomycin (84,44%) khang
Samonella spp. cao hon gap doi gentamicin (33,33%) trong nghién ctru cia Nguyén Vin Minh
Hoang va cong su (2015) [27]. Kha nang khang aminoglycoside cua vi khuan do chira gen khang
aad hoac strA/B [28]. Theo nghién ciu cua Nguyén Thi Hoai Thu va cong su (2017), ching S.
typhimurium cho thay su biéu hién manh nhét cua gen chi thi khéng streptomycin 1a avrA
(80,5%) va gentamycin (aadA) la 77,67% [29].

Nghién ctru d6i véi cac khang sinh nhém quinolone cho thay vi khuan Salmonella spp. phan
lap c6 tinh khang thap véi cac loai khang sinh thir nghiém la ofloxacin (0%), norfloxacin (0%),
levofloxacin (0%), nalidixic acid (17,65%) va ciprofloxacin (29,41%). Dong thoi, 100% chang vi
khuan phan lap van con tinh nhay véi norfloxacin. Theo nghién ciu cia Castro-Vargas va cong
sur (2020) [30], Salmonella spp. cé thé khang thudc khang sinh bang cach bao vé vi tri muc tiéu
cua thudc khang sinh, vi tri nay cé thé 1a enzyme hoac cau tric té bao cu thé. Ngoai ra, vi khuan
Salmonella spp. c6 thé phat trién cac diém dot bién trong viing xéac dinh tinh khéang quinolone cua
cac gen topoisomerase (parC va parE) va cac gen gyrase DNA (gyrA va gyrB) [30].

Nhom khang sinh tetracyline dugc st dung khé lau, phd bién va da bi dé khang. Ca 2 loai
khéng sinh trong nghién ciu (doxycycline va tetracyline) déu c6 ty I khang la 29,41%. Két qua
khao sét ty 16 khang KKS cia Nguyén Vian Minh Hoang va cong su (2015) cho thiy c6 21/48
chung Salmonella spp. khang tetracyline [27]. Két qua nay thdp hon nghién ctu cua HO Xuan
Yén va cong su (2019), ty 1¢ khang tetracycline va doxycycline lan luot 12 90% va 85% [31]. Kha
ning khang tetracyline cua ching vi khuan phan lap khang do chtra gen tetA va tetB, gitp vi
khuan loai bé tetracycline khoi té bao cua ching [32]. Nghién ctu cia Truong Huynh Anh Vii va
cong su (2021), d6i vai gen tetA ma hda khang tetracycline c6 ty I¢ phat hién 13/14 (92,86%) [9].

Murc d¢ dé khang ddi véi chat e ché tong hop nhém acid folic ddi véi chloramphenicol la
5,88% va trimethoprim/sulfamethoxazole la 17,65%. Mac du tinh khang chloramphenicol cua vi
khuan Salmonella spp. khong cao, nhung khang sinh nay d nam trong danh sach khang sinh cim
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sir dung trong san xuit, kinh doanh, do d6 viéc xuét hién tinh khang & muic 5,88% cua khéng sinh
nay c6 thé lién quan dén viéc str dung thubc bira bai, khdng rd ngudn goc. Theo Tang va cong su
(2022), ¢6 57,18% chung vi khuan Salmonella spp. phan 1ap c6 chtra gen floR ma hoa kha ning
khang phenicol [33]. Nghién ciu cua Nguyén Thanh Viét va cong su (2018) cho thay c6 33,3%
ty 1€ Salmonella spp. phén lap tur thit lon khang trimethoprim/sulfamethoxazole [34], do do
trimethoprim/sulfamethoxazole ciing c6 thé dugc sir dung thuong xuyén dé diéu tri nhiém bénh
do vi khuan Gram am [35].

3.3. Chi sé da khdng thuoc cia cac chiing vi khudn Salmonella spp.

Chi s6 MAR cua céc chung vi khuan Salmonella spp. dugc thé hién ¢ Hinh 3. Két qua nghién
ctru cho thay chung Sal15 c6 chi s da khang cao nhat (MAR = 0,64), ké tiép la chung Sal7
(MAR = 0,43) va thap nhat |a cac chung Sall, Sal5, Sal8, Sal9, Sal10, Sall4 (MAR = 0,07). Két
qua khao sat cho thdy chi ¢6 35,29% cac chiing vi khuén da khang c6 chi s MAR lén hon 0,2
(dao dong tir 0,21 dén 0 ,64). Cac chung Salmonella spp. ¢6 chi so0 MAR > 0,2, c6 thé ¢ nguodn
gdc tir mdi trudng noi thude khang sinh dwoc str dung qua mac. Nhur vay, chi s MAR cia céc chung
vi khuan trong nghién ctu twong tu véi két qua nghién ciu trude day cia Soubeiga va cong su
(2022), chi s MAR dao dong tir 0,06 dén 0,53 [23]. Chi s MAR duoc tim thdy trong nghién ciru
hién tai thap hon so véi cac nghién ciru cua Siddique va cong su (2021), dao dong tir 0,62 dén 0,91
[36]. Su xuét hién nhanh chéng cua tinh trang KKS cd thé 1a do &p luc chon loc cuia khang sinh thong
qua cac phan tng tién hoa do chon loc tu nhién. Tinh KKS va da khang thudc cua vi khuan da va
dang dién ra mot cach phic tap, din dén kho khin trong viéc lya chon khang sinh dé diéu tri bénh do
vi khuan gay ra, vi khuan c6 kha ning tiép nhan va dé khang nhanh vai nhiéu loai khang sinh.

0,70

0,60 |

050 |

Chi s6 da khang thubc

Sall Sal2 Sal3 Sal4 Sals Salé Sal7 Sal8 Sal9  Sall0  Salll  Sall2 Sall3 Sall4 Sall5 Sall6 Sal17

Vi khuén Salmonella spp.

Hinh 3. Chi sé da khdng thudc ciia céc ching vi khugn Salmonella spp.
3.4. Két qud dinh danh vi khuan Salmonella spp. da khdng thuéc

Hai chang vi khuan Sal7 va Sal15 c6 chi s6 da khang thudc cao nhat dugc chon dé giai trinh
ty. Két qua giai trinh ty cho thiy chung Sal7 twong dong 100% véi S. enterica subsp. enterica
strain LHST_2018 (CP052767.1), S. enterica subsp. enterica serovar Typhi strain
CMCST_CEPR_1 (CP053702.1) va S. enterica subsp. enterica serovar Typhi strain 2018K-0756
(CP044007.1) (Hinh 4). Trong khi dé, chung Sall5 tuong ddng 100% vai loai S. enterica subsp.
enterica serovar Schwarzengrund strain SEWLSH-13 (CP130274.1), S. enterica subsp. enterica
serovar Schwarzengrund strain SEMD-4 (CP130270.1) va S. enterica subsp. enterica serovar
Schwarzengrund strain SECVM-5 (CP130126.1) (Hinh 4).

Két qua xay dung cay pha hé cho thay hai chiing Sal7 va Sal15 phan bé ¢ hai nhom khac
nhau. Ching Sal7 c¢6 méi quan hé gan vai loai S. enterica subsp. enterica strain LHST 2018
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(CP052767.1), trong khi chung Sal15 c6 méi quan hé gan véi loai S. enterica subsp. enterica
serovar Schwarzengrund strain SEWLSH-13 (CP130274.1) va S. enterica subsp. enterica serovar
Schwarzengrund strain SEMD-4 (CP130270.1). Nhu vay, dua vao két qua kiém tra dic diém sinh
hoa cho thay cac chung vi khuan Salmonella spp. phan lap déu c6 kha nang di dong, Gram am va
¢6 hinh que. Pdng thoi, két qua dinh danh giai trinh ty hai chung vi khuan dugc nhan dién déu
thudc chi Salmonella phéan loai S. enterica subsp. Enterica.

Isolate Sal15

99 Salmonella enterica subsp. enterica serovar Schwarzengrund strain SEWLSH-13 (CP130274.1)
67 Salmonella enterica subsp. enterica serovar Schwarzengrund strain SEMD-4 (CP130270.1)
100 Salmonella enterica subsp. enterica serovar Schwarzengrund strain SECVM-5 (CP130126.1)
Salmonella enterica subsp. enterica strain LHST 2018 (CP052767.1)
= Isolate Sal7 I
9 { Salmonella enterica subsp. enterica serovar Typhi strain CMCST CEPR 1 (CP053702.1)
63 Salmonella enterica subsp. enterica serovar Typhi strain 2018K-0756 (CP044007.1)
010

Hinh 4. So do cay pha hé di truyén giira cac ching Salmonella spp. duwa trén trinh t gen 16S rRNA
4. Két luan

Két qua nghién ctru da phan lap duoc 17 chang vi khuan, giai trinh ty doan gen 16S rRNA cua
hai chung vi khuan Sal7 va Sall5 tuong ddng voi vi khuan Salmonella enterica chung
LHST_2018 va Salmonella enterica chung SEWLSH-13 véi d6 twong dong déu 1a 100%. Cac
chung vi khuan phan lap trong nghién ciu biéu hién tinh khang véi céc loai khang sinh thir
nghiém nhu ampicillin, gentamicin, doxycycline, ciprofloxacin, trimethoprim/sulfamethoxazole
va nalidixic acid, trong d6 ampicillin 1a khang sinh c6 ty 1é dé khang cao nhat chiém 88,24%.
Tuy nhién, 100% cac chung vi khuan phan Iap van con nhay véi khang sinh norfloxacin va
94,12% nhay vdi ampicillin/sulbactam va ceftazidime. Pac biét, c6 78,57% vi khuan da khang
thudc tir 2 nhém khéng sinh tro Ién.

Loi cam on
Nhém nghién ciru xin cam on Trudng Pai hoc Su pham K§ thuat Vinh Long da hd tro cung

cap phong thi nghiém va cac thiét bj dé thuc hi¢n dé tai. Cam on céc ticu thuong da hd tro cung
cap mau thuc pham dé nhom thuc hién nghién cau.
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